Casing and Tubing

APl SPECIFICATION 5CT
ELEVENTH EDITION, DECEMBER 2023

APl MONOGRAM PROGRAM EFFECTIVE DATE:
JANUARY 1, 2025

ERRATA 1, MAY 2024



Special Notes

APl publications necessarily address problems of a8 general nature. With respect to particular
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Foreword

Mothing contained in any AF| publication is to be construed as granting any right, by implication or
otherwiss, for the manufacture, saks, or use of any method, apparatus, or product covered by letters patent.
Meither should anything contained in the publication be construed as imsuring anyone against liabilty for
infringement of letters patent.

The verbal forms used o express the provisions in this document are as fallows
Shall: As used in a standard, “shall® denotes & minimuwm reguirement in order o conform to the standard.

Shauld: A% used in a standard, “should” denoles a recormmendalion o that which is advised but nol requined
in order 1o conlarm 1o the standard,

May: As used in a standard, “may” denotes a course of acton permissible within the imits of a standard.
Can: As used in a standard, “can” dencdes a statemeant of possibiity or capability.

In the interests of worldwide application of this standard, the AP Subcommities on Tubular Goods (SC5)
has decided, after detalled technical analysis, that certain documents listed in Section 2 and prepared by
AP 5CE or other technical committees are interchangeable in the context of the relevant reguiremant with
the relevant document prepared by the Intemational Organization for Standardization or the ASTRM
International. These latter documents are cited in the rumning teed following the AFI reference and
precedad by “or.” for exampse, AP 20000 or IS0 or SIS0 YYYY or ASTM 22227 Application of an
aliernative document cited in this manner may lead to technical resulis different from the use of the
preceding AP reference. However, both results are accepiable, and these documents are thus considared
intarchangeabls in practce.

In this standard, data are expressed In both the Intermational System of Units (S0 and the United States
customary (LISC) units, For & specific order item, i i3 intended that only one syatern of units be used,
without combining data expressed in the ather system, Products manufaciured to specifications expressed
in either of these unit systems shall be considered equivalent and tofally interchangeable, Consequenithy,
conformance with the requirements of this standard as expressed in one system provides conformance
with requirements expressed in the other system. In the text, data in Sl units are folowed by data in USC
units in parenthesas.

Sew Annex A of AP Specification Q1 or the AP websile for information pertaining to the AP Monagram
Pragram and use al the AP Manogram on applicable products, o for information aboul the Manogram
licensing program, please contact cerlificationglagl.org

For APl Monogram Program licensess and APIOR program registrants, this edidion and any normative
references (see Section 2) shall become effective on the program date printed on the cover but may be
used voluntarily from the date of publication.

This docurment was produced under AP standardization procedures that ensure appropriate notification
and participation in the developmental process and Is designated & an AP standard, Questions concermning
the interpretation of the content of this publication or comments and questions conceming the procedures
under which this publication was developed should be directed in writing to the Director of Standards,
American Petroleum Institute, 200 Massachusetis Avenue, MW, Suite 1100, Washington, DG 20001,
Requests for permission to reproduce or translate all or any part of the material published hersin should
glso be addressed to the director.

Generally, AP| standards ane reviewed and revised, realfirmed, or withdrawn at least every 5 years, A ong-
G exlension of up b 2 years may be added o ihis review cyvole, Stalus of the publication can be ascertained
from the AP Standards Depariment, telephone (202) BE2-B000, A catalog of AP publications and malerials
i% publshed annually by AP, 200 Massachusells Avenue, MW, Suite 1100, Washinglon, DG 20001,

Suggested revisions are inviled and should be submitted to the Standards Depariment, APl 200
Massachusetts Svenue, MW, Suite 1100, Washington, D 20001, standards@api.org.
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Casing and Tubing
1 Scope

1.1  Coverage

This standard specifies the technical delivery conditions for stesl plpes (casing, fubing, and pup jints),
coupling stock, coupling material, and accessory material.

Far products coversd By this standard, the sizes, masses, and wall thicknesses, as well as grades and
applicable end-finishes, are provided. AP 5L pipe may be ordered as casing n accordancs with AR S5C6

By agreement between the purchaser and the manufacturer, this standard can also be applied to other
plain-end pipe sizes and wall thicknessas.

1.2  Applicability—Connections

Thiz standard is applicable to the following connections in accordance with API 5B:
—  shorl round thread casing [(30)

— long round thread casing (LC):

—  batiress thread casing (BC);

—  nan-upset tubing (MU

— extenal upset tubing (EU);

— intagral tubirg {1J)

For such connections, this standard specifies the technical delivery conditions for couplings and thread
protection. Supplementary requirements (SRs) that can optionally be agreed uwpon for enhanced leak
resistance connections (LC) are provided.

This standard also can be applad to products with connections not covered by AF| standards,

This standard is not applicable o threading reguirements.

MOTE Demensionasl requirements on threads and thread gaeges, stipulalions on gauging practice, gauge
specifications, and instrumens and meaihads Tor irspection of threads are given in AF1 5B.

1.3  Applicability—Grades

The products to which this standard is applicable include the following grades: H40, J55, K55, NED (all
bypes), LED (all bypes), C90, R95, T95, P110, G110, and 25, In this standard, when the symbel LBD &
used alone, it B applicable 1o Grades LBD Type 1, LED 3Cr, LED 8Cr, and LED 130r; when the symbaol Ma0
is used alone, il is applicable lo Grades Na0 Type 1 and NEDQ,

Caution—Any sulfide stress cracking [55C) test performed as part of this standard is for quality
conirel purposes only and does not gualify the material for any specific sour service application.
HACE MROMTSNSD 15156 provides guidelines for material selection in HyS (sour) service
environment for resistance to eracking; however, grades are not necessarily immune to cracking
under all service condltions. It is the product user's responsibility to ensure that the product |s
suitable for the intended application with consideration of all environmental degradation threats
during both normal operation and system upsets.
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1.4 Supplementary Requirements

SR that may be spacified by the purchaser or agreed betwean the purchaser and the manufaciuer for
nondestructive examination (NDE), coupling blanks, upsef casing, ekctic-welded pipe, impact testing and
shear arga, seal-ring couplings, tensile testing, 55C iesting, supplemantal inspection, straightaning

requiremants, yield strength of Grade 125, hardenabilty, hardness testing, and wall thickness
maasurament are provided.

1.5 Eligibility for Licensed/Registered Industry Mark

Praducts manulaciured in accordance with this standard are eligible for marking with a boensediregisiered
industry mark, al the oplion of the manufaciurer or if reguired by the purchaser,

NOTE Rafer 1o Forewond Tor informalion regarding the AP Monagram Program.
2 MNormative References

The following referenced documenis are indispansable for the application of this document. For dated
references, anly the edilion cited appbes, For undaled references, the lalest ediban of the referenced
decument (includng any addenda or errala) applies,

AP Recommended Practice SA3, Thread Compounds for Castng, Tubing, Live Pipe, and Dl e
Elernemls

AP Specification 5B, Threading, Gauging, and Thread Inspection of Casing, Tubing, and Ling Pipe Threads
AP Technical Report SC3, Calewlaling Performance Properties of Plpe Used as Casing or Tulbing

ASHT SNT-TC-1A 7, Personned Quaification and Cemificalion in Nondestroctive Tesing

ASTM AZTO 2, Standard Test Methods and Definitions for Mechanical Tasting of Steel Products

ASTM ATS1, Standard Test Melhods, Praclices, and Terminology for Chemical Analysis of Steel Producls
ASTM B117, Standard Praciice for Operaling Zail Zpray (Fogl Apparalus

ASTM E4, Slandard Practices for Force Cafbration and Verlficabion of Testing Machines

ASTM E10, Standard Tes! Method for Brinell Hardness of Metailc Materials

ASTM E1B, Standand Tes! Wethods for Rockwell Hardness of Melalic Malerials

ASTM EZ23, Standand Tes! Methods for Notched Bar Impact Tesling of Melalle Malerials

ASTM E29, Standand Praclice for Using Sigaificant Digits in Tesl Dala fo Delerming Conformance with
Specifications

ASTM EBS, Btandand Practice for Verlficalion and Clagsifoalion of Extensomeler Spslems
ASTM E112, Standard Test Melhods for Delerrining Average Gram Size
AETM E213, Standard Praclice for Wirszonic Tesling of Metal Pipe amd Tubing

T American Saciety for Nondesbructive Testing, 1201 Dublin Foad, Columbus, Chio 43215, sswasntl.org.
£ ASTM Intemnational, 100 Bar Harbor Orive, West Conshohocken, Pennaylvania 18428, weiw asim.ong.
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ASTM EZT3, Standard Praciice for Uirazonis Tesfng of the Weld Zone of Welded Pipe amnd Tubing

ASTM E308, Standard Prachce for Eddy Cuwmanl Examinalion of Sfeal Tubwiar Products Lising Magnalic
Saluration

ASTM ES43, Sfandard Specification for Agencies Performimg Nondestructive Testing
ASTM ESTD, Standard Praciice for Flux Leakage Exammalion of Ferromagnetic Sleel Tubwlar Producls

ASTM E3024, Standard Practice for Magnaibic Particle Tesfing for General lndustry

IADC HSPE 4 11396, Dale B.A., Mover M.C,, Sampson TW,, A Test Program for the Evaluation of Oifield
Thread Profectors, IADCISFE Drlling Conference, Mew Orleans, Loulsiana, February 1983

IS0 643 & Steals—Micrographic determination of the apparant grain size
150 6506-1, Metalc materialz—Erinedl hardress tesf—Part 1. Test method

IS0 BE0E-2, Melfallic malerials—Eringl hardness lest—Pan 2 Venlication and calbrafion of lesting
mactines

IS0 5308-1, Melallic malerials—Rockweal hardness lest—Part 1; Test method

IS0 6508-2, Metalic materials—Rockwell hardness fest—Part 20 Vernification and calibration of feshng
machines and indenters

IS0 BED2-1, Melale malerialz— Tensie lesting—Part 1) Method of fes! al room femperaling

IS0 7500-1, Metalic malerals—Calibration and venficafion of stalic uniaxial testing machines—Part 1:
Tansion/comprassion testing machines—Calbrabion and venfication of the force-rmeasuring system

150 B501-1, Preparation of sitesl subsirates befors application of painis amnd related producis—\iswa!

assessment of suface cleaniiness—Par 1; Rusl gredes and preparation grades of uncogied stes!
subsirates and of stesl subsziraies after overall removal of previous coatings

150 8513, Melalic malenals—Calrafion of exlensomaelers Ueed in uvasial fesling
150 8712, Non-desfruchve tesfing—Qualification and cerhification of NDT personneg!
150 8768, Steel and lron—Rewview of avalable methods of analysiz

IS0 10400, Pefrofeum and nalural gas indusivies—Formidae and calcilabions for the properties of casing,
futring, il pige and fime pioe used 25 cazing o lubing

IS0 10893-2, Mon-destructive lesting of stea! lubes—Par 2: Automated eddy current festing of seamlazs
and weldad (except submearged arc-waided] sleal fubas for the deteclion of imparfeciions

3 mtemalional Associafion of Dilling Contraciors, 36567 Briarpark Dvive #2000, Howslon, Texas 77042, s iadc.ong
"' Sociely of Pelroleurn Engineers, 222 Palisades Creek Drive, Richardson, Texas 75080, wenw speong

5 mbernational Onganization for Standardization, Chemin de Blandonnet 8, CP 401, 12314 Vemier, Genava, Swilzedand,
W I50.0r].
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IS0 10883-3, Non-destructive fesing of sheel fubes—Part 20 Awlomaled Tl penphecal fux leakage festing
of seamiess and welded [excepd submenged arc-welded) ferromagnelic steel fubes for the defeclion of
fengituacingl andior fransverse imperfections

150 10E83-5, Non-destructive feshing of sfeal fubas—Part 5 Magnetic particle inspection of seamisss and
wetided ferromagnelic stesl fubes for the delechon of zurface imperfections

IS0 1088310, Mon-deslrciive fesling of sheel lubes—Part 100 Aulomated kil peripheral illrasonie lesing
of seamipss and welded (excep! submerged arc-welded) sleel lubes for the detection of lengiuadinal andior
fransverss mparecions

IS0 1089311, MNow-destructive testing of sleal fubes—FPart 17 Aulomaled wirazonis festing of he weld
soant of welded stee! lubes for the delection of longifvdnal anaor ransverse impemeclions

150 11484, Steel produclz—Employvers quaification syslem for pon-gdestructive lesting (NDT) personned

150 13678, Pelrolaum amnd natural gas indusires—Eveiuahon and festing of thresd compounds for use
with casing, fubing, line plpe and onlf sfem elements

IS0 80000-1, Quantiies and wnits—Part 1) General

MACE TMO1TT-2016 5, Laboratory Testing of Metals for Resistance fo Sulfide Stress Cracking and Siress
Cormoszion Cracking in HeS Environments

3 Terms, Definitions, Symbols, Acronyms, and Abbreviations
31  Terms and Definitions

For the: purposes of this document, the following terms and definiions apphy

314

accessory material

Sgamless casing or fubing, or seamless thick-walled tubes or mechanical fubes, or bar stock or hot forgings
usad for the manufaciure of accessoniss.

31.2

AP threads
Threads as specified in APl 5B.

3.1.3

are burn

Localized point of surface melting caused by arcing between an elecirode or ground (eanh) and the product
surface

MOTE  Contact rarks, which are intermitlent marks afacant o the wekd seam of electic-welded process [EW) pipe
resulting from electrical confact batwesn the elecirodas supplyng the welding curent and the pipe surface, or contact
marks resulting from the usa of & speciromater for the dataction of steal chamical composiion, are nod arc bums.

314
carlcad
Cluantity of product loaded on a raibway car for shipment from the product-making facilities.

B association Tor Materials Prolecion and Perlormance [Tormery Bie National Assaciation of Corrosion Enginears),
15635 Park Ten Placa, Howston, Texas TT084, www smpg.on.
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3.1.5
casing
Pigse run fram be surface and inlended ta ling the walls of @ deilled wedl,

316
connection
Threaded HSHI'IL':-I:.I' o bubiilzar companénts

31.7

controlled cooling

Cooling from an elevaled temperature in a predetarmined manner to avaid hardening, cracking, or inlernal
damage or to produce a desired microstruciure or mechanical proparbes.

3.1.8

coupling
Internally threaded cylinder for joining two lengths of threaded pipa.

3189
coupling blank

Unthreaded material used to produce an individual coupling,

3.1.10
coupling matarial
Thick-walled ssamless fubse used to manufacture coupling blanks.

MOTE The main difference between coupling materal and coupling stock is kal coupling malerial has no mandateny
MOE insgection requirements (see B.15); sse Seclion 8 for mandatery MDE requiremenis Tor finished couplings.

ERA R
coupling stock
Coupling material that meets the coupling stock requirements.

3112

defect

Imperfection of sufficlent magnitude to warrant rejection of the product based on critera defined in this
standard.

3.1.13

electric-welded pipe

Pipe having ome longitudinal seam formed by electic-resistance or electric-induction welding, without the
addition af filler metal, wherein the edges 1o be welded ane mechanically pressed logether and the haeal for
welding Is generated by the resistance to flow of electric current,

3.1.14
full-bady
Complete cross-section of the product.

3115
full-length
Complete length of the product (end io end).

3118
handling tight
Sufficiently tight so that the coupling cannot be removed except by the use of & wrench,
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3147
hvzat
Metal produced by a single eyche of a balch melling process,

3118
heat analysis
Chamical analysis represantativve of a heat as reported by the metal produwcer,

3119

imperfection

Discontinuity in the product wall or on the product surface that can be detected by an MDE method included
in this standard.

MOTE See Table C.37 or Table E.37.

3.1.20

inspection

Process of measuring, examining, testing, gauging, or otherwise comparing a wnit of product with the
applicable requenements,

1 5|

inspection lot

Definite quantity of product manufactured under conditions that are considered wuniform for the attribute to
be inspected.

3.1.22
inapection lot sample
O r more undts of product selected from an inspection lot to represent that inspection bot,

3.1.23
inapection lot alze
Mumber of units of product in an inspection bot,

3.1.24

interrupted quenching

Quenching in which the product being quenched is removed frorm the quenching medivm while the product
i &l a temperalure substantialy higher than that of the guenching mediam,

3125
Labael 1
Cimensionless designation for the size or specified outside diameter thal may be used when ardaring pipe.

3128
Label 2
Dimensionless designation for the masa per unit length that may be used when ordering plpe.

3.1.27
length

Piece of pipe thal may be plain-end, threaded, or threaded and coupled, that is in accordance with the
|E!I"I!Qﬂ'| requirements in this standard

MOTE See Table C.22 or Table E.22.

3.1.28
limear imperfection
Imperfection that includes, but s not limited to, seama, laps, cracks, plug scores, cuts, and gouges,

MOTE  See AFISTL.
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3.1.29

maching vision technigque

Automated system function of acguiring, processing, and analysing images to evaluate a test object or io
provide information or interpretaton for human interpretation,

MOTE 1 A typical machine vislon systam consists of a bght source, video camara, vides digiizer, computer, and an
image display.

MOTE 2 This tenm and definiion are consistent with the ASNT Mondesiictve Testing Handbaok, Volume 8 Misual
Tasling], chapler an maching vision for visual tesling.

3.1.30

manufacturer

Ome or more of the following, depending on the context: pipe mill, processor, threader, coupling
manufaciurer, pup joint manufacturer, and accessory manufacturar.

NOTE See Section 13

313
nonlinear imparfection
Imparfaction that includes, but is not limited to, pits and round-bottom die stamping.

MOTE  Ses APISTI

3.1.32

pipe
Caszing, ubing, and pup joints as a group.

3.1.33

pipa mill
Firm, company, or corporation that operates pipe-making facilifies.

3.1.34
plain-end pipe
Pipe, sither upset or non-upset, furnished without threads.

3.1.35
processor
Firmn, company, or conporation that operates facilities capable of heat-treating products made by & pdpe mill,

3136

product

Pipe, coupling, coupling slock, coupling material, coupling blank, or accessory material, either individually
or colleclively as applcabla

3.1.37
product test block
Taest block removed fram the product, the tensile test specimean, or through-wall hardness test ring.

3.1.38

pup joint

Casing or tubing of length shorter than Range 1.
MOTE  See Table C.22 or Table E.22.

3139
pup joint material
Casing or tubing, or thick-wall tubes or mechanical tubes, or bar stock used for the manufacture of pup joinis.
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3.1.40
purchaser
Parly respongible for the definilion of reguirements for a product order and payment for thal order,

3141
quench crack
Crack in steel resulting from stresses produced during the transformation from austenite o martensite.

MOTE  This ransformalion is accompanied by an increase in salume.

3.1.42
seamless
Wrought stesd ubular product made withoul & weld seam,

NOTE  His manufactured by hot-warking steal, and if necassary, by subsequenily cold-waorking or heat-ireating, or a
combination of hese operations, to praduce the desired shape, dimensions, and properlies,

3.1.43
skelp
Hot-rofled stesl strip used for manufacturing EVW pipa.

3144

special end-finish

Threads with thread form and features, manufacturing specifications, dimensions, connection maks-up,
and performance properties that are beyond the scope of this standard or types of threaded end-finish not
coversd by Tabde C.1 or Tabde E.1 and Tabée C.2 or Tabde E.2.

1145

standardized test block

Test Bock, cerified to a mean hardness numbser, used for the verification of the perfarmancs of hardness
besting machines

3148

target chemibcal composition

Minimwm and maximum concentrations for all elements intentionally added or controlled, regardless of the
purpose of the addition, of the chemistry code (steel types or grades) of the manufacturer.

3147

test assembly (assemblies)

Assembly that consists of a pin with a protector or a box with & protector used for testing thread protectors,
in accordance with the requirements of Annex F.

3.1.48
thread protector
Cap or inserl used 1o prolect threads and seals during handling, transportation, and storage.

3.1.49
tubling
Fipe placed in a well o produce or ingzct fluids.

3.1.50
upper critical temperature
Temperature at which austenite begins to transform to ferrite during cooling.
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3.2
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3.3
BC
CW
EDI
EMI
ET
EU
EW
HEW
HRC

LC
MT

MET
MDE
ML

R
B0

Symbols

upper critical tempsratura

rhagimum bearing face diameler

Charpy V-notch impact test minimum absorbed ensngy
spacified outside diameter for pips

calculated inside diamelar
axlal force

constant used in the calculation of elongation
minimwm accepiable result of the NACE TMO1T7-2016 Method B test

specilied wall thickness
spacified outside diameter for regular couplings with AP threads
specified outside diameter of special dearance couplings with AP threads

specified maximum yield strenglh

specified minimum yiekd strength

Acronyms and Abbreviations

AF| 5B buttress theead casing connection

Charpy YW-noich

elecironic data mberchange

eleciromagnetic inspaction

addy currant fasting

AF| 5B external upset ubing connechon
eleciric-walded process

Brimell hardness, when lestiing with a ungsten carbide ball
Rockwel hardness C-scale

AP 5B intagral tubing connection

AF| 5B long round theead casing connection
magnstic particle testing

(heat-lreal process) Jull-body, full-length normalized
normalized and tempered

nondastructive sxamination

AP BB non-ugsel tubing connection

unthreaded pipe either upset or non-upset

regular coupling

AF| 5B short round thread casing connection
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300 special clearance coupling

SF special end-finish
Al International System of Units
5R suppbementary requiremsnt

55C sulfide stress cracking
s Linited Stales cusiomany
uT ulirasonic testing

4 Information to Be Supplied by the Purchaser

4.1  Ordering Products According to This Standard

Subsections 4.2 (casing), 4.3 (bubing), and 4.4 (coupling stock, coupling material, and accessory material)
dascriba ibemes that should be specified in the purchase order. In each subsechon, the first fable describes
mandatory iems for the purchaser o specify, the second table describes iterms that are oplional for the
purchaser to specfy, and the third {able describes ifems that are subject to agreemeni between the
purchaser and the manufacturar (in 4.4, a simple list replaces a table for these items).

WOTE  Faor casing sizes larger than Labed 1; 4 1% bul smaller than Label 1; 10 % can ke specified by the purchaser
tey ber wsed in fubing serdce; see Tables C1, CA8, .22, and C.253 or Tables E.1, E 18, E22, and E_Z3

4.2 Casing

4.2.1 ‘When inguiring or placing orders for pipe manufactured in Bccordance with this standard, the
manufaciurer shall obtain from the purchaser the following according to Table 1.

Table 1—Purchaser-supplied Infermation [Casing)

Requirarmant Reference
Standard AR SCT
Cuantity
Type of pipe ar couplings
Casing:
Threaded or plan-end T.12.1, Tabla .1 or Table E.A
Type of connaction: 5C, LG or BC, or oiher connaclion T.12.2, 7128, Table C.1 or Tabla E.1
With or withouwt couplings T.12.2, Tabla £.1 or Table EA
Special clearance ocouplings—BC B.6, Tables C1, C28 ar Tablag E1, E.2B
Spacial clearance couplings with special bevel—BC BB
Lakel 1 or specified cutside dameler Table C.1 or Tabkle E1
Labal 2 or spaciied mass or wall thickness Table C.1 or Tabla E.1
israde and type whare applcable Tables C.1, C.4 or Tables E1, EA
Lengih 7.6, Tabla C.22 or Tabke E.22
Seamlass or eleciric-walded 5.1, Tabla C.3 ar Table E.3
Crilical thickness for 5F couplings, slock, or blanks 6.3.2
Dalivery date and shipping instruclions
Inspaction by the purchaser Annax B
et ol 063 090 | T .14 or Telo .14
ot a0 15 Cr. oot i sofed nedy ST Yo 14 o Telo .14
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4.2.2  When specified in a purchase order, the optional requirernents in Table 2 shall apply.

Table 2—0ptional Reguirements Specified by the Purchaser (Casing)

Raquiremant Rafarance
Heat treatrment 5.2, Table C.3 or Table E.3
Eﬂma&aﬁmmg minimum temperature—Grades LA0, C00. T95, RES. | ¢ 35 533, 5.3.5, A 14 (SR 42)
Traceanllity for Grades olher than G110 and Q125 541
Yiald strength for Grade Q125 B.2.3, A5 (5R43)
3Cr G0, RSB, T95, P10, and 128 e PR 633 A6 (sR 44
i pceage st eaure o auanched and apred TS 10 17 (5 45
Lowar altemaliva impact tast tamparature ar5
Impact basting for Gradas N80, LD, RAS, C&, T5, and P110 G52 A9 (5R 16)
Impact basting for Gradas H40, J55, and KES G.5.1. A9 (5R 16)
S50 test requirements for Grades G490 and TS5 G142, 50002, A8 (SR 46)
S50 test mathod(s) and test solution(s) for Gradae G110 G4, 990, AT (SR 35
Casing jonters 50 and LG e
Altemativae drfling requirements Tian
Casing with couplings detached T4
Cougling maka-up (other than powar-tight) T4
Saal-ring couplings BA ALISR1E
Head and supplamantary analysas 9.3
Frequancy of hardnass tasting for non-upset, Grades G490 and T95 64 ANE (SR AT)
Wall thickness measurement for 100 % coverage 9154, A1 (SR 49)
MDE of pipe ends {all Grades) 015,13, A.20 (SR 48)
Additanal markings 1.5, 10
Pipe coalings 11.1
Alemalive grades or heal trealments of coupling B.2
Combination couplings B.7
Class A or customar-suppliad thread protactors 11.21

4.2.3 Upon agreemsent between the purchaser and the manufaciurer, the additional casing reguirements
in Table 3 shall apply.



12 AP| SPECIFIGATION SCT

Table 3—Purchaser/Manufacturer Agreement (Casing)

Requirerment

Referance

Upsel—Grade C110

31

Statisbcal lensile tasting

£.2.4, A0 (SR 38)

Stadistical impact testing

976 AT(SR12)

SEC lest accaplance criberia

£.14.4

S50 best Melbod D requirement for Grade G110 product over 50.8 mm
(2.0in.) wall thickness

6144, Table 13

Length ather than specified in Table G232 or Table E 32 TE
End shaping of Grade &30 and higher sinength T7.124
Surface ireatmend of G110 threads TA2E
Thraad and storage compound 7.4
‘Waiving NDE of Grades H40, J55. KES couplings 8113
Coupling thread surfsce traatmant Grase G125 only B.14
Reducad section tansile specimens Grede C110 and G125 4.6
Type and size of leal specinten for lensle lesting the upasat 045
Additional hardmess testing 9EA
gmﬁ&f of specimens Tor MACE Melhod A Grades CS0, TS5, and 8102
Test specimen seleclion and location 9104
Irvalidaion of test for Method D mechanical compliancs 9106
Albemalive hydrostadic fest pressures 8125
Plain-end Grade 0125 casing hydroshalic lesting o122

2815 8.2 (R 1L A (SR 2], AL (SR 10),

NDE ABER11)
Marking requiremants pL

Marking anly with bands on Grade LB) 3Cr couplings and pup joints | 5 4 5 4045
wilh surface trestment

Diriftable thread probectors 1124
Include cougling carlification wilh pipe cedification 1231

Special wall thickness with 5, L. and B end-finish

Tabla C.1 or Table E. 1, fooinoie ®; sea AP
58 for accapltable wall thicknass ranges

Coupling blanks Grade Q125 only
Upset casing Grade (125 only

Elacinc-weld casing and pup joinis Grades H40, 155, K55, MA0, LA0
Type 1, R85

842 A4(5R9)
AG (SR 10)

AT2 (SR 40)

Elacinc-weld casing and pup joints Grades P110 and Q125
Altemative F facior for sietistical Impact testing
Special size and wall thickness plain-end plpe

5.1, AB (SR 11)
ATZ(SR12.2)
7.2

Supplermental inspection when hydrostalic lest pressure is lmiled o
89,0 MPa {10,000 psi}

A13 (SRA1.1), A132(SRA12)
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4.3 Tubing

4.3.1 When inguiring or placing orders for pipe manufaciered in accordance with this standard, the
manufaciurer shall abiain from the purchaser the following according to Table 4.

Table 4—Purchaser-supplied Information (Tubing)

Requiremant Reference
Standard APl 5CT
Quandity
Type of pipe or couplings
Tubing:
Mor-upsat, axiemal upsat. or integral joint Tabe C.2 or Table E.2
Thresdad, plalin-and, or ather connecton i
With or withouwt couplings Tz

Regular couplings with special bawal ML, EU

8.9, Tablas .19, C.28, and 35 or
Tabkes E. 1%, E.29, and E.30

Spacial clearance couplings—ELU

Label 1 or specified oulside diameler
Label 2 ar ﬂ]ﬂlﬂf’l‘;‘ﬂ mEss ar wall thickness

8.6, Tablas C.19 and C.30 or Tables
E. 19 and E. )

Table C.2 ar Table E.2

Table C.2 or Table E.2

Grade and lype, where applicable

Tabhe C.2 or Table E.2, Table T4 ar
Table E4

Langth 7.6, Table C 22 or Table E22
Saamless or electric-welkdad 5.1, Tabla &3 or Table E.3
Critical thickness for SF couplngs 632

Delrvery date and shipping Instnuctions

Inspection by the purchasar Annex B

For all Grades except L8O 13 Cr, impaci iest minimum absorbed anerngy
raquiramant in wall thicknass graatar than 3.5 mm (2.5 n.)

Tabda C.14 or Table E.14

For Grade LAD 13 Cr, impact best minimum absorbed energy requirement in
wall thickness greater than 358 mm (1.4 in.}

Tabde C.14 or Tabke E. 14

4.3.2 When specified in a purchase order, the aptional requarerments in Table 5 shall apply.



4 AP SPECIFIGATION ST

Table 5—0plional Reguirements Specified by the Purchaser [Tubing)

Requiremaent Reference
Heat realment 5.2, Table C.3 or Table E.3
:ﬂ;""” siraighesiing minivu emperatiore—Grades LB0, C90, TOG6, R96, and 1555 535 4 14 (3R 42)
Traceability far Grades otber than C110 and Q125 541
%ﬂ%ﬂ;éngﬁ percent ehear area for Grades MAO, L8O Type 1, L0 3Cr, G, 6.3.3, A 16 (SR 44)
ngmmﬁecﬁrlgﬁlﬁgqmd for quanched and tempared products for 6.10.2, A1T (SR 45)
Lowar altarnative impact tast tamparatura 475
Impiact lesting for Grades M0, LA0, RAE, 80, TOE, and P110 6.5.2, A9 [5R 18]
Impisct lesting for Grades H40 and J65 8.5.1, A9 [ER 18]
S50 test requirerments for Grades CO0 and TY95 8.14.2, 9,102, A 18 (2R 48)
Albemalive drifl reqguirements 7.AQ
Exlendad-lenglh upsat 7.11.6
Rounded mose far EL TA23
Ceapling make-ug [sther fhan powerdight) 7.14
Tubing with couplings detachad 7.14
Altemnalive grades or heal treatrments of eoupling az
Ceenbination cauplings BT
Heal-ing couplings Bg, A8 (SR 13)
Heat and supplamantary anakysas 9.3
Frequancy of hardness testng for non-upset, Grades GO0 and TA5 A, ATS (SR A7)
‘Wall thickness messwamant for 100 % coverage B34, A2 (SR A
HMDE of pipe ands (all Grades) B15.13, AZ0 (SR 48)
Additional markings 1.5 10
Pipe coatings 1.1
Class A or customar-supplied thread protaciors .21

433 Upon agresmsant betwean the purchaser and the manufacturer, the tubing reguirements in Table &
shall apply.
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Table B—Purchaser/Manufacturer Agreement (Tubing)

Raquiramant Rafarence
Statistical tensile tast B.2.4, AAD (SR 38)
Statistical impact tesling 976, AT (SR 12)
S50 1est accaplance criberia G.14.4
Length ather than specified n Table G232 or Table E 32 7.6
End shaping of Grade C30 and higher sirength 7124
Thread and storage compownd 7.14
Waaiving MDE of Grades H40, J&5, KES couglings 8113
Type and size of lesi speciman for fensie lesting the upset 9.4.5
Additional hardness testing 861
Mumber of specimans for NACE Method & Grades G50 and T35 9.10.2
Test specimen sehsclion and lkcation 9.10.4
Irvalidation of tast for Method [ machanizal complianca $.10.6
Altgmativa hydrostatic test prassures $.12.3
NDE S5 A2 (SR 1L ADSR2),
AE (SR 10), and AG (SR 11)
Marking requiramants 10
:ia:ltg:rly with bands on Grade L&) 20r couplings and pup jeints with surfaca 104210 1045
Drriftable thresd prolecions 11.2.4
Include coupling cartification with pipe carification 123

Elecinc-weld tubing and pup joints—Grades H40, J55, KBS, NED, LA0 Type 1. R95 | A2 (SR 40)
Supplemental inspection when hydrostatic test pressure is limiled 1o 60.0 MPa [AT37 (3R 41.1),

110,000 pal) A 132 (SR 41.2)
Electric-weld lubing and pup joints—Grade P110 AEBR11)

Special size and wall thickness 7.2

Casing wsed Tor lubing 7.2, Table C_Z2 ar Table E.22

44 Coupling Stock, Coupling Material, and Accessory Material

441 When inguiring or placing orders for coupling stock, coupling material or accessory material
manufaciured in accordance with this standard, the manufaciurer shall obtain from the purchaser the
following according to Table T

442  When specified in a purchase order, the optional requirernints in Table 8 shall apply.

4.4.3 Upon agreament between the purchaser and the manufacturer, the following reguiremeant
regarding coupling stock and matenal and accessory mabarial shall apphy:

—  S5C test Method D requirement for Grade C110 product over 50,8 mm (2,0 in.) wall thickness according
to 6.14.4 (Table 13).
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Table 7—Purchaser-supplied Information
(Coupling Stock and Coupling Material and Accessory Maberial)

Rieguirsment Referancs
Standard AP SCT
Cuandity
Kind of product: coupling stock, coupling matarisl, or BCcessory
matenal
Traceability for Gredes oihar then G110 and Q125 541

“flald strength for Grade 2125

623, A15 (SR 43)

Impact tesl minimwem percen] shesar area lor Grades NED, LA0 Typa
1, LBO 3Cr, GO0, RAS, THS, P110, and Q125

6.3.3, A16 (SR 44)

Minimurm  percentage marensile required for quenched and
temperad products for Grades L&D Typa 1, C80, and T95

G102 AT (SR 45)

S350 fest requirements for Grades CO0 and T35

G.14.2,9,10.2, A 18 [5R 4]

S50 test melhod{s) and lest solution ()] for Grade C110

6,14, 810, &.11 (SR 39)

Cutside dametar and tolerancas 7.2

‘Wall thickness and iolerances T2

Stralghiness foleranca Ta2

Langlh 76

Grade and fype, wherz applicable Tables C.% and C.4 aor Tables E.J and E.4
Impact requirements or critical thickness 64

Inspection by the purchaser Anmax B

Critical thickness for 5F accassory matarisl 6.3

‘Wall thickness verification of 5F accessory material 9134

HDE of product ends [all Grades)

9.15.13, A.20 (SR 48)

Dedivary date and shipping instructions

For al Grades except LE) 13 Cr, impact tasi minimum absorbed
anargy requirement in wall thicknass greater than &3.5 mm (2.5 in.]

Tabla C.14 or Tabla E.14

For grade LBD 13 Cr, impact tast minimwem absomed enargy
raquiramant in wall thicknass graatar than 35.6 mm (1.4 in.}

Tabla C.14 or Tabla E.14

Table 8—0ptional Requirements Specified by the Purchaser
(Coupling Stock and Coupling Material and Accessory Maberial)

Requirement

Reference

Heal treatrmant

Statistcal 1ensile besting
Statistical impac tesling

Impact lesting

S50 1est accaplance criberia

Heat and supplamantary analyses

Test specimen salection and hocaton

Irvalidabion of tasd for Methad O machanicel complanca
‘Wall thickness messwamant for 100 % coverage
Additional markings

5.2, Table C.3 or Table E.3
-E_'E.-ﬂ-. A0 (3R 38)
| 976, AT (SR 12)
|6.4,9.7, AD (SR 18)
-5-1 4.4
93

Murnbsar of specimans for NACE Method A Grades G, T95, and 110 (9102

9104

91086

|9.13.4, 4.21 (58 49)
15,10
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5 Process of Manufacture
51 General

The product furnished o this standard shall be made o a fine-grain practice, Steel made o a ine-grain
praclice conlains cne or mose grain-refining elements, such as alurminum, nioBaurm (colimbium), vanadiim,
or titanium in amounts intended to result in the stesl having a fine austenitic grain size,

Pipe furnished to this slandard shall be made by the seamless or eleciric-wald process as shown in Table
C.3 or Table E.3 and as specified in the purchass agreement. Pup joints shall be made from the materialks
listed in 3.1.39, Material for couplings, coupling stock, and coupling maleral shall be manufaciured by the
SEAMESS process

Accessory material for casing and fubing shall b2 seamless unless otherwise specified in the purchase
agreament.

Electric-welded Grade F110 pipe and Grade 0125 casing shall be provided only when the 5R in A6 (SR 11)
i apecified in the purchase agreemsnt,

Grade G110 product shall ned be upsel unless agreed bebween the purchaser and the manufachurer

Grade 125 upset casing shall be provided only when the SR in A5 (SR 10) is spedfied in the purchase
agreament.

5.2 Heat Treatment
5.2.1 Genaral

Product shall be heat-treated in accordance with a documented procedure as stipulated in Table C.3 or
Tabde E.3 for the particular grade and type specified in the purchase agreement. Product requiring heat
treatment shall be heat-treated full-body, full-length. When heat-treated, upset product shall be heat-
treated full-body, full-lengih after upsetting. Individwally heat-treated coupling blanks are accaptabla. All
pipe processed through a hot-stretch mill (ie. sirelch-raduced) shall be considered normalized, provided
the exit temperature is above the wpper critical temperabure (4rg) for the steal being processed and the

pipe s air-cooled,
Cold-drawn tubular products without appropriate heat treafiment shall nod be provided.

The weld seam of electric-welded pipe shall be heat-treated after welding to a minimum temperature of 540 °C
(1000 “F) or processed in such 8 manner that no untermpered marensite remains.

NOTE  Inaddiion bo the tarms and definitions given in Saction 3, users seeking morg information about haat freabment
operations may refer o lhe wrms and definilions in ASTM A941,

5.2.2  Grades J55, K55, NBOD, and R95

For Grade J55 and K55 products, heal treatment is nof mandatory. A heat ireatment, consistent with Tabla
.3 footnote B or Table E.3 foolnate B, shall be applied if specified in the purchase agresment or may be
appliad at the manufaciurer's option. For upset products, heat freatment shall be applied after upseiting.

Grade NED Type 1 product shall be narmalized ar, al the manufacturer's aplion, shall be normalized and
termpered, Grade NEDC product shall be quenched and lempered,

Grade R9S5 product shall be quenched and tempered
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§.2.3 Grades LEO, C90, T95, and C110

When requested by the purchaser, the manufaciurer shall produce evidence o show that the temparing
praciice will rasult in the pipe alfaining the minimum temparing temparatura.

Tempering Grade LBOD 13Cr at a tamperature below 620 “C {1150 *F) shall be permitted only if all product
eatisfies 6.3, 6.4.4, .52, and 8.7.

5.3 Straightening
531 General

Stralghtening shall be performed using a documented procedurs, and for cold straightening the procsss
shall b= valdated (see 5.5).

5.3.2  Grades H40, J55, K55, NED, R95, and P110

Mo specilic methods ane required,

Chpbianal reguirements for Grades R85 and P110 are specified in A.14 (SR 42).
533  Grade LEO

When straightening is necessary, product may be hot ratary straightened or cold straightened. If hat rotary
shraighlened, the minimum lemperalure al the exil of rolary straighlening shall be 480 *C (900 “F), unless
a higher minimum temperature is specified in the purchase agreement. IT cold rotary straightened, then the
praduct shall be stress relieved aller straightening. The minimum lemperalure lor siress relieving shall be
480 *C (900 *F). For gag straightening, see 5.3.6.

5.34 Grades C80, T35, and C110

When atralghtening is necessary, product may be hot rotary strasghtened or cold strasghtened.  hat rotary
straightened, the minimum temperature at the exit of rotary straightening shall not be more than 165 “C
(300 *F} below the final specified tempering temperature. If cold rotary straightened, then the product shall
be stress relieved after straightening. The stress relief temparabure shall be 30 °C to 55 *C (50 °F to 100 °F)
below the final specified tempering temperature. For gag siraightening, see 5.3.6.

53.5 Grade Q125

When straightening is necessary, product may be hof rotary straightened or cold sirasghtened. F hat rofary
straightenad, the minimum tempsarature at the et of rotary straightening shall be 400 °C (T30 “F), unless
a higher minimum lemperature is specified in the purchase agreement. I czaled redary siraighiened, then the
product shall be siress releeed after straighbening, The minemum stress relie! lemperalure shall be 510 L
(950 "F). Faor gag straighlening, see 556,

5.3.6 Gag Straightening

When gag siraightening |s used, siress relieving after straightening shall be required onby if the maximum
fiber strain is greater than the value established by the manufacturer during process validation (see 5.5),
YWhen stress relieving is required, the minimum stress relieving temperature for cold rotany straightening of
that grade shall apply, as specified in 5.3.2, 5.3.3, or 5.3.4. The amount of fiber strain shall be calculated
using Equation {1):

e=6D /12 1
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where (gee Figure D.15)
£ s the outer fiber strain;
2. 5 the specified outside diameter for product;
¥ 5 the magimum deflection dstance,

L is the distance between siraightensr product supports.

3.4  Traceability

5.4.1 General

The mamufacturer shall establish and follow procedures for maintaining heat or lof identity, or bath, until all
required heat or lot tests, or both, are performied and conformance with specification reguirements has been
shiowr.

For G110, 125, and for other Grades when specified in the purchase agreement, the procedures shall
pravide a means of racing the product to the proper heal and lol and 1o all applcable chermical and
mechanical les1 resulls,

54.2  Serialization of Grades C90, T85, C110, and Q125

The serial number shall be marked on producis as specified below. |dentification of the maternal shall be
maintained wntd it is received by the purchaser.

Each length of pipe shall be uniguely numbered 5o thal test dala can be related o individual lengths, In
addition, when SR AT (SR 12) is specified, the number shall identify the sequence in which the lenglhs
were lempered in order B allow relest in accordance with AT.3 (3R 12.3).

Each length of coupling stock, coupling matesial, coupling blank, pup joint, or accessory matarial shall ba
uniquedy numbarad so that test data can be related fo individual lengths. Whan cut from matesial that has
been heat-ireated full-body, full-length, the pisces shall be marked with the seral numbser of the full-length
plec, When heal-realed in coupling blank or individual lengths, each heal-treal lot (see 5.2.3) shall be
urnigquely numbered, Addibonally, when coupling blanks, of pup joints or accessory malesial in indiidual
lergths, ane heal-treated a5 a wnil in a conbinuous process-run, he peeces within the bkt shall be sequantiallby
numbearad in the order in which they ane hial-trealad,

5.5 Processes Requiring Validation

551 Fimal operations performed during product manufaciuring that affect atinbute conformance as
required in this standard {except chemical composition and dimensions) shall have their processes validated,

Those processes requining validation are as follows:;

a) for seamless, as-rolled product: final reheating practice and hot sizing or stretch-reducing; if applicable,
upsatting, cold-waorking;

b} for seamless, heat-treated product: heat reatmeant;

c)  for electric-welded, as-rolled product sizing and seam welding; if applicable, seam heat treatment and
upseting;

d} for electric-walded, heat-ireated product: seam walding and full-body, fulldangth heat ireatmeant;
e} cold stralghtening, unless subsequently heat treated,
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§.52  Validation of cold siraighlening shall address the range of product manufactured and the method
used, Validation shall include verificalion of mechanical propedies (lensibe, impacl, and hardness as
applicable for the product) at the middle and both ends. Validation of gag straightening shall also inchide
validation of mechanical properties in the tension region of the extrados with the highest possible induced
fiber strain (see Figure 0, 15).

6 Material Requirements

6.1 Chemical Composition
Product shall conform to the reguirements specified in Table C.4 or Table E.4 for the grade and type specified.

For Grades G20, T95, and G110, the manufacturer shall inform the purchaser al the time of inguiry of the
rninimum and maximum concentrations for all elements intentionally added to each heat, regardless of the
purpose of the addition,

6.2 Tensile Properties
6.2.1 General
Product shall conform to the tensile requirements specified in Table C.5 or Table E.5.

The tensile properties of upset casing and twbing, except elongation of the upset ends, shall conform to the
requirements given for the pipe body. In case of dispute, the properties (except elongation) of the upsset
shall be determined from a tensile test specimen cut from the upset. Records of such tests shall be available
to the purchaser.

6.2.2  Elongation
The minmum elongaton, ¢, expressed in percent, shall be calculated as given by Equation (2]

e o (402 109) i2)
whisne

e is the minimum gauge length extension in 53,8 mm (2.0 in.), expressed in percant, ounded to
the nearest 0.5 % below 10 % and to the nearest unit percent for 10 % and larger;

& & a constant: 1942 .67 (625.000);

A is the cross-sectional area of the tensile test specimen, expressed in sguare millimeters (square
inches), based on specified outside diamster or nominal specimen width and specified wall
thickness, rounded to the nearest 10 mm? (001 in2), or 490 mm? (075 in#), whichewver is
smaller;

L 5 the minimuwm specified tensile strangth, in megapascals (pounds per sguare inch).

The minimam elongation for both round bar tensile specimens [B.9 mm (0.350 n,) diameter with 356 mm
(1.40 in.) gauge length and 12.7 mm [(0.500 in.} diameter with 50.8 mm (2.0 in.) gauge length] shall be
determined wusing an area 4 of 130 mmd (0,20 in,2),

Tabde C6 or Table E.6 gives minimum elongation values for various sizes of tensile specimens and for
vEFoUEs grades.

6.2.3  Yield Strength

The yield strength shall b= the tensile stress reguired to produce the elongation under load specified in
Tabde C.5 or Table E.5 as determined by an extensometsr.

NOTE  See A5 (SR 43) for optional requiremeants for Grada O 25,
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6.24  Statistical Tensile Testing—Grades C90, T95, and C110

By agresmeant betwaean the purchaser and the manufaciurer, the SR for stalisbical tensile testing of Grades
80, T86, and C110in A, 10 (SR 38} shall apply.

6.3 Charpy V-notch Test—General Reguirements
6.3.1 Absorbed Energy

A test shall consist of a set of three specimens taken from one location from a single tubular product length.
The avarage value of the three impact specamens shall egual or excesd the absorbed energy reguirament
spacified in 6.4, 6.5, and 6.6, In addition, not more than one impact specimen shall exhibit an absorbed
anargy balow the minimum average absorbed energy requiremant, and in no case shall an individual mpact
spaciman exhibit an absorbed energy below btwo-thirds of the minimum average absorbed enargy
resguiresmant.

The absorbed energy requirements are based on the critical thickness (s=e 6.3.2).
6.3.2  Critical Thickness

The critical thickness for couplings with AP threads s defined as the thickness at the root of the thread at
the middka of the coupling, based on the specified coupling diamater and the specified thread dimensions.
For coupling stock and coupling matarial whera the critical thickness is not specified in the purchase
agreament, the cribical thickness shall be the specifed wall thickness of this coupling stock or coupling
material and nel of the coresponding pipe. The crtical thickness for all couplings with API threads is
pravided in Tabde C.7 or Tabde E.7. For pipe, the critical thickness is the speciied wall thickness,

For accessory material and 5F material, unless otherwize specified in the purchase agreesment

ay the crtical thickness for determining the Impact energy requirements shall be based on the thickness
of the cross-section of the acoessary that has the lowest # ratio, where D is the specified outside
diameter and ¢ 15 the calculated wall thickness st that section;

b} foran accessory with AP intemal threads, the critical thickness for these AP ihreads shall be as shown
in Table C.7 or Tabke E.7, and 2 shall be the specified culside diameter of the connection as specified
in 8.4 and 8.5;

c) for 5F connections, the critical thickness for externally threaded members shall be the specified pipe
body thickness, whareas for intemally threaded members, the critical thickness shall be the calculated
thickness of the internally threaded membser at the plans of the small end of the pin {when the
connaclion is made up powear-tight).

6.3.3  Shear Area

For all Grades olher than C110, shear area is not reéquired unless the purchase agreement specifies A16
(SR 44),

For Grade C110, either:
a) the minimwm shear area shall be 75 %, in accordance with ASTM E23; or
b} the manufaciurer shall use a documented proceduns (laking into acoount, 8% a minimum, vanations in

chemical composition, diameter, and wall hickness | logether with the impact lest resulls o demansirate
that the upper shell Behavios is achigved,
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If the: minimurm shear amea is less than 75 % or if the requirements of 5.3.3 b) are nol mel, then either the
rratirial shall be rejected or a Iransibon curve shall be made (o demonsirali thal the product is on e upger
shelf at the apecified test temperature [either the standard test temperature or a reduced test temperature
specified by the purchaser; ses 9.7.5),

NOTE  See A 16 (SR 44) for optonal shear ares raquiremsants for Gredes MED, LA0 Type 1, LB 3Cr, COO, REGS, TS,
P10, and {1128

6.4 Charpy V-notch—Absorbed Energy Reguirements for Coupling Stock, Coupling
Material, Coupling Blanks, and Couplings

6.4.1 General

Coupling stock, coupling matesial, and coupling blanks suitabbe Tor more than ane bype of conneclicn may
i3 qualiﬁ&d h:f' a besl lo demanstrate conformance 1o he most slrir-genl requiremenis, The lest spacimen
origntation and size shall be the highest possible isted on the hierarchy in Table ©.9 or Table E.9, and the
absorbed SRErgy requiremant shall 'H]Llﬂl or exceed he applicable rﬂquiremerﬂs.

6.4.2 Grade H40

Thers & no mandatory Charpy V-natch (CVN) impact energy requirement, unless A9 (SR 16) & specified
by the purchaser,

6.43 Grades J55 and K55

The minimum full-size transverse absorbed energy requirement O, shall be 20 J {15 ft-lb) for all wall
thicknesses, The minmum full-size longiludinal absorbed energy requirement O, shall be 27 J (20 W8] Tor
all wall thicknassas.

6.44  Grades N80, ROS, L8O, C90, T95, P110, C110, and Q125

Thi minimum absorbed energy requirerments, O, Tor full-size lest specimens shall be calculaled based on
the equations in Table S,

wherns

Yimax 15 the specified maximum yiekd strength for the grade evaluated, in megapascals (thousand
pounds per square inchl;

i is the critical wall thickness, i milimseters (inches), based on the specified dimensions for
Coupdings.

Table 8—Full-size Test Specimen Minimum Absorbed Energy Reguirements (Grades N30, RSS,
LE&0, Co0, TAS5, P110, C110, and Q125)

Transverse Requirement Longltudinal Reguiremant

Unit System o o

Fimgs * (0.00118¢ + 0.01258)
Sl unils, joues ar Table C.12, whichever is graalar up o the
maximum heckness in Table C12

Ve e = 40.00236: + 0.02518)
ar Table C.13, whichever is greater

Yomas ® (00152¢ + D.DEA) Yoy * (03042 +0.128)
UELC unils, fal-pounds ar Table E.12, whichewer is grester up e .
! ar Taile E. 13, whichayser i greaber
L the maximum hickness in Table E12 E
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6.5 Charpy V-notch—Absorbed Energy Requirements for Pipe

6.5.1 Grades H40, J55, and K55

Thers & no mandatory CWR impact requirement, unless A8 (SR 16) is specified by the purchaser,

6.5.2 Grades N80, R9S, L80, C90, T95, and P110

The reguirements shall be calculated based on the eguations given in Table 10,

whisre
Yimin 15 the specified minimum yield strength, in megapascals (thousand pounds per square inchj;
f is the speciied wall thickness, in milimaters (incheas).

Table 10—Full-size Test Specimen Minimum Absorbed Energy Requirements (Grades NBD, R95,
LB0, C90, T35, and P110)

Unit ‘ d Grade Transverss Reguirement Longitudinal Reguirement
syl Em an J -
L-.' L
1 units, joules Fepay * (0000 18 + 0,04 259) Vimiy, = (0.00236¢ + 0,02518)
' or Table C.14, whichever is greater or Table C.15, whichawvar ks graatar
Yaim = {01525 + (.064) Foun = (03040 + 0.128)
USE units, foat-pounds mn mn
P ar Table E. 14, whichewer is greater of Table E.15, whichever is greater

6.5.3 Grades C110 and Q125
The reguirements shall be calculated based on the eguations given in Table 11,
whare

Yimax 18 the specified maximum yield strength, in megapascals (thousand pounds per sguare inch);

i is the speciied wall thickness, in milimaters (inches).
Table 11—Full-size Test Specimen Minimum Absorbed Energy Regquirements (Grades C110 and Q125)
Unit System and Grade Tﬂl‘ll‘l.l'lrllfl.llllr.l-rll'l'lll'l't Lungllu:inll:. .FIII]IJ|I\I'I'I1IH|
Fotrrase ™ (0000 185 + (1 255 Fomgs * (D.00Z3G: + 0U0Z518)
Sl units, |owas or Table C.14, whichavar ks greater up to the | or Tabla ©.15 whichever is grester
rnaximurn thickness in Tabde C.14
Vi * (0,153 + 0,064} Fimas ® (03040 + 0,128)
USC unis, foot-pounds ar Table E.14 whichever is greater up to the | or Table E. 15, whichaver (s greatar

rraxrmun thickness in Table E.14

6.54  Test Specimen

Table C.10 or Table E.10 for ransverse specimens and Table .11 or Table E-11 for longitudinal specimens
provide the calculsted wall thickness required to machine full-size, ¥/4-size, and "/;-size impact test
specimens. The impact test specimen size that shall be selected from these tables s the largest impact test
specimen having a calculated wall thickness that is less than the specified wall thickness for the pipe fested.
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6.55 Testing Conditions

For Grades C110 and 0125 pipe, impact testing shall be performed in accordance with 9.F. For other
grades, except Grades H40, J55, and K55 (which have no mandatory impact requirements for pipe),
conformance with the requirements of 5.5.2 may be qualified by a documented procedurs in lisuw of lesting,
at the manufacturer's oplion, unkess A8 (SR 16) is specified in the purchase agreemant, in which case
testing shall be parformed as specified in 9.7, Pipe gualified by a documented procedure that fails to show
conformance to the spacified impact enaergy reguirements after shipment shall be rajected.

6.6 Charpy V-notch—Absorbed Energy Reguirements for Accessory Material
For accessary material for accessorias with internal threads, the mguiremants in 6.4 shall apply.

For accessory material for accessories with external threads, the requirements In 6.5 shall apply.

6.7 Maximum Hardness
6.7.1 Grades LED, C90, T95, and C110
a) Grades L0, S0, TAS, and C110—Through-wall hardness.

The mean hardness numbers obtained shall conform to the requirements in Table C.5 or Tahle E 5. In
addition, the following shall apphy.

1) For LBO, any mean hardness number not exceeding 23.0 HRC (Rockwel hardness C-scale) shall
b acceplable, I any hardness number from a single indentation exceeds 24.0 HRE, the length or
peece shall be repected,

2y For Grades C80 and T95, any mean hardness number not esceeding 254 HRC shall be
acceptable. If any hardness number from a single indentation exceeds 27.0 HRC, the lkength or
piece shall be rejected. Products with mean hardness numbers between 254 HRC and 27.0 HRC
shall be retested.

3y For Grade G110, any mean hardness number not exceeding 29,0 HREC shall be acceptabe. If any
hardness number from a single indentation exceeds 31,0 HREC, the length or plece shall b rejected.
Products with mean hardness numbers between 2000 HRC and 31.0 HRC shall be retested,

b} Grades A0, TA5, and C110—Surface hardness (whan required in accordance with 5.8).

For Grades C90 and TA5, the Brinell or Rockwell C-scale hardness number shall not excead 255 HBW
{Erinell hardness) or 25,4 HREC, respectively, If any of the hardness numbers are over 255 HEW or 254
HRC, two additional indentations may be made in the immediate area. If either of the second test
hardness numbers excesds 255 HBW or 25.4 HRC, the length or piece shall be rejected.

For Grade G110, the Brinell ar Rockwsll C-scabe hardness number shall nod exceed 279 HBW or 29.0
HREC, respectively, IT any of the hardness numbers are over 279 HBW or 29.0 HRC, two additional
inderations may be made in the immediale area. Il gither of the second test hardness numbers
exceads 270 HEW or 20.0 HRC, the plece shall be rejected.

c) Grades A0 and TA5—Alemative maximwm hardness reguiremeants.

By agreement between the purchaser and the manufactuner, the maximum mean hardness numbers may
b= altered from those stated above, based on sulfide siress corrosion cracking tests specified in 6,14,

6.7.2 Grade Q125

Mo maximum mean hardness number or maximum hardness number s required, but the maximwm
varation is restricted as a manufacturing comtrol in sccordance with 6.8 and 6.9.
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6.8 Hardness Variation—Grades C90, T95, C110, and Q125

Material shall conform o the hardness variation requirements of Table C.5 or Table E.5. Hardness variation
is dafined as the difference bebwean any two mean hardness numbers within one guadrant. This critedon
shall not apply belween specimens.

6.9 Process Control—Grades C80, T95, C110, and Q125

Al individually heat-treated coupling blanks, pup joints, or accessory material shall be swface hardness
tested to verify process control. For Grades C80, T35, and C110, the surface hardness test results shall be
used in the sslaction of the pieces for through-wall hardness testing. The process-control hardness test
ressults nead nof be provided by the manufacturer or processor unless specified in the purchase agresmeant.

6.10 Hardenability—Minimum Percentage Martensite for Quenched and Tempered
Products

6.10.1 Grade LBO 3Cr

For each size, mass, chemical composition, and austenilize-and-guench combinalion, a through-wall
hardness st shall be made on products after cuienching and prior to lempsering for each production mun 1o
characlesize the hardening response. These lests shall be made on the Body af products o, in the case of
accessory material, shall be made in the design area of greatest wall thickness, Mean hardness numbers
shall egual or excesd the hardness as determined by Equation (3) or Equation (d);

For (% carbon) < 0.15: HRCpyin = [97 = (% carbon)] + 21.15 (3)

For (% carbon) =2 015 HEC = [58 = (% carbon)] + 27 (4]

If agreed betwesn the purchaser and the manufaciurer, an altermative hardenability requirement for
products with & wall thickness of 30 mm (1,181 in.) or larger shall be permitied.

MOTE Eguation [3) was derived from data on low-carbaon sleels as produding an adeguale quenching for the grada.
6.10.2 Grades C90 and Ta5

Far each size, mass, chemical composilion, and austenlize-and-guench combination, a Ihraugh-wall
hardness test shall be made on products afler quenching and priar 1o lempering for each production run o
characlesize the hardening response. These lesis shall be made on the body of products or, in the case of
upsel products or accessary malerial, shall be made in the upsel or design area of greatest wall thickness,
Mean hardness numbers shall equal or excesd the hardness cormesponding 1o @ minimum af 20 %
rariensile, as determined by Equation (5)

HRC iy = [58 = (% carbon)] + 27 (5)

MOTE Equation (5] was dedved from data in Relerence [10]. Based on these data, Equation {3) is valid Trom 0.15 %
carbon 1o 0.50 % carbon.

Ses A T2 (5R 45.2) for optional hardenability requirements for Grades C%90 and Ta5.

Altarnative hardenability reguiraments shall be permitbed for thick-walled Grades CB0 and T35 as defined
in G.10.5.

6.10.3 Grade C110
For each size, mass, chemical composition, and austenitize-and-guench combination, & through-wall

hardness test shall be made after quenching and prior o tempering for each production run, These tests
shall be made on the body of products or, in the case of accessory matenal, shall b= made in the design
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area of grealest wall thickness. Mean hardness numbers shall equal or excsed the hardness corresponding
to 95 % minimuwm marlensile as delermined by Equation (8):

HRCmin=[59 = (% carbon)] + 29 (&)

MOTE Equalion (G] was dedved from data in Relerence [10]. Based on these data, Equation {§) is valid Trom 0.15 %
carbon 1o 0.50 % carbon.

Altarnative hardenability reguirements shall be parmitted for thick-walled Grade G110 as defined in 6.10.5.
6.10.4 Grades N80 Type Q. R95, LD Type 1, LBO 9Cr, LED 13Cr, P110, and Q125

For each size, mass, chemscal composition, and austenilize-and-guench combination, a through-wall
hardness test shall be made after quenching and priar 1o lempering as parl of a documented procedure o
confirm sufficient hardening, These lests shall be made on the body of products or, in the case of upsel
products or accessory matesial, shall be made in the upsel or design anea of greatest wall thickness, Maan
hardness numbers shall egual or exceed the hardness corresponding 1o a minirmum of 50 % marensite, as
determined by Equation (7);

HRCin, = [52 = (% carbon]] + 21 {7
Sea AT (ER45.1) for oplional hardenability reguirements for Grade LAD Type 1.
6.10.5 Validation Requirements for Thick-walled Grades C30, T95, and C110
6.10.5.1 General

Altarnative hardenability reguirements for thick-walled Grades C80, TS5, and €110, defined as fubular
product with a wall thickness of 30 mm {1.181 in.) or larger, shall be permitted. Alemative hardness
requirements shall be gualified through validation testing of specific samples according 1o NACE TMIMTT-
2096 and the chemical, mechanical, and S350 lest requirements according o AP SCT [grade, 3R (as
applicable) and S350 test method{s)]. The validation report number and revision shall b repored in the
cerification of the material. The validation repor shall be avaiable to the purchaser upen request

For product with wall thickness 30 mm (1.181 in.} or larger, the criteria for & passing validation shall be
based on the 55C testing, lowest mean hardenabdity hardness result for the product chemical composition,
lowest carbon content, and austenitize-and-quench combination in the validation.

6.10.5.2 WValidation Criteria

‘alidation does nof nead {o be performed again if production material meets the following criteria:

a) specified production matenal wall thickness shall not excesd the wall thickness utilized in validation:
b} same targset chemical composition shall be used as the samples validated;

c) carbon content of the production material shall not fall below carbon content of validation material;

d} same austenitize-and-guench combination {i.e. contineous heat freatment, single or double heat
treatment, OO0 or OO & ID quenching, etc. ).

6.10.5.3 Validation Samples

Two validation samples shall be taken in the quenched and tempered condition from the same length and
end of the piece with the following:

a)  asample shall be taken from the hardenability test location (oulside-wall, mid-wall, and inside-wall} with
thie lowest mean as-quenched hardness,

b} & sample shall be taken from the quenched and tempered hardness location (outside-wall, mid-wall,
and inside-wall} with the highest mean hardness result
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6.10.5.4 Validation Report

The validation repart shall include the following:

a)
b}
e
d}
&)
fi
]
hj
il
iy
k)
1)
)

nj

o

)]

qb

resport number and revision;

manufaciurer nams and location;

grade;

SR (as applicabla);

heat number,

heat treat [0t numbser;

prodiect size and wall theckness;

product chamical composition [see 3.1.46, §.10.5.2 b), and 6.10.5.2 c);
auslenilize-and-guench combinalion [ses §,10.5.2 d)];
tensile test results of the lot, according 1o 12.3 g);
impact lest results of the lof, according ta 12.3 hi
lemgth and end identification of validaton samples;

when NACE Method A & performed, the S50 lests performed (including specimen location) according
to 12.3 1) shall be provided and reported;

when MACE Method D is performed, the S5C tesis performed (inchuding specimen location ) according
to 12.3 mj shall be provided and reparbed;

hardenability test resulls of validalion samples (including Rockwell hardness numbers and mean
hardness numbers, test type and criterion, and specimen location and orentation);

gquanched and fempered hardness test results of validation samples (including Rockwsall hardness
numibers and mean hardness numbers, test type and criteron, and specmen location and orientation);

declaration of validation and validated critena according to 6, 10,5, validation conclusions and statement
whether the validation pasased or failed,

6.11 Grain Size—Grades C90, T95, and C110

Prior austenitic grain size shall be ASTM 5 or finer for Grades CO0 and T9S, and ASTM & or finer for Grade
CA10 (determined In accordance with 150 643 or ASTM E112).

6.12 Surface Condition—Grades LE0 9Cr and L20 13Cr

The internal surface of the pipe shall be free from scale after the final heat treatment,

Al pipe shall be delivarad with the internal surface grit blasted or pickled to meet the reguirements for 5, 2 Vzin
150 B501-1. Grit blasting shall b2 carmed cut using stanless steel, aluminum oxide git, or other blasting
redia that do not cause surface Iron contarmination.

613 Flattening—Electric-welded Pipe

Al products that are produced by the electic-weld process of manufaciure shall be flatiening-tested and
shall mest the requirements shown in Table C A7 or Table EAT,
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6.14 Sulfide Stress Cracking Test—Grades C90, T95, and C110

6.141 General Guidance

The purchaser should refer to NACE MRO1TSISD 15156-1 and 150 15156-2 for guidance on the usage of
Grades 80, Ta5 and C110. Particular attention shouwld be given to the application of Grade C110 in MACE
MRO1 TSSO 15156-2 S5C Reglons £ or 3, as this material is nat suitable for all sour (hydrogen sulfide-
contaiming) service applications.

NOTE  Tha S5C tesi is for quality control purposes only and does nod gualify the matenal for any specific sour service
application; it i tha product usar's responsibiity to enswera that tha product s suitable for tha intended application,

6.14.2 S5C Test Methods—Grades C30, T35, and C110

The level of resistance to sulfide stress cracking shall satisfy the reguirements in 6.14.4 using one or more
of the folowing test methods as specified by the purchaser:

a) For Grades C8O0 and T95:
1) uniaxial tansile method (Method A);
2) bent-beam method (Method B);
3) DCE rethod (Melhod O).
b} For Grade C110:
1) unlaxial tensile method [(Method A);
2y DCB mathod (Method D).
6.14.3 Test Solution
Tha following solutions shall be used for the tests identifed in 6.14.2-
a) Method A NACE TMOMTT-2016, Sobution A;
b} Mathod B: MACE TMO17T7-2018, Section 9.3.1: or
MNOTE  The solufion used for Melhod B is similar 10 Solufion & for Method & bul withaut the addition of MaCl,
c)  Method 00 MACE TROTT7-2016, Solution A,
Where NACE TMIMTT-2016 requires documented validation of test solufion saturation, then analysis stall

be done using the iodometric Bration procedure in NACE TMO17T-2016—Appendix G or alher validated
and docurmented methaod

An additional informative Method O (DCE) test may be specified according to A.11 (SR39) using NACE
ThO177-2016 Solution D.

6.14.4 Minimum S5C Regquirements

A5 specified by 9.2, for each lof of Grades CS0, TS, and C110, manufacturers shall demonstrate that the
product meets or exceads the minimum S5C requirements described hearein. If the purchaser requiras an
SBC requirement maone stringpent than the minimum, then agreemant shall be reached belween the
purchagser and the manutacturer,
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aj MACE TMOMTT-2016 Method A, Uniaxial Tensile

For Method A, standard tensile test spacimans shall be wsed except where subsize tensile spacimans
are required because of product dimensional constraints, when loaded to a stress level according o
Tabda 12.

Table 12—MWACE Method & Requirements for Tensile Test Specimens

Yleld Strength
Specimen Si P : Minkm lied St
pecimean Size ge nmum App ress
B0 % of Yoy, 4896 MPa (72000 psi) for S0
524 MPa (76,000 psi) lor TES
Standard [(6.35 D250 n] di l& .
EI}EII:M[ mnt ] diameter) BS % ol Vi £44 MPa (93,500 pal) for G110
20% of T 559 MPa (81,000 psi) for C90, saa A 18 (SR 46)
T san MPa (85,500 psi) for T9S, see A18 (SR 46)
72 % of i 447 MPa (4,800 pai) for C90
472 MPa (6B,400 psi) for TS5
Subsize {3.81 rmm [0.150 in.] disrmeter) y
specimen T8 % of Foqn 576 MPa (83,600 psi) for C110
B % of T 50 BPa (72,900 pai) for CO0, see A 18 (SR 46)

531 MPa (77,000 pei) for T35, see A.18 (SR 46)

by MACE TMO1T7-2016 Method B, Bant Beam.

For Grades GO0 and TS, the minimum acceplabbe resull of the NACE TMOATT-20M6 Method B besl,
5, shall be a5 follows

— 5.of 12,0, for CO0;
— 5, of 12,6, for TS5,

MOTE1  The requirament for Method B is stated onby in Uinibad States customary (LISC) wnits, basad on industry

cormventicn,
MOTEZ2 There s no Mathad B requremant for Grade C110.

c] MACE TMOMT7-2018 Mathod D (DCB).

For Method D, standard specimens shall be used except where subsize DCB specimens can only be
machined due to product dmensions. Acceptance critena for standard specimens are stated in Table 13,
When Method D subsize or allemative specimens are required, acceptance criteria shall be agreed
upon by the purchaser and the manufaciurer,

Table 13—MNACE Method D Requirements for Standard Specimens

Minimum Requiremant for DCB Co0 and THS ciin &
Mean value [average of al least 3 valid " T " R
A— 350 MPa-m'= (30,0 ksi-in, ''5) 26.4 MPa-m"e (240 ksidin, Ve
Individual valua 20,7 MPa-m"2 (27,0 ksi-in 2 23,1 MPa-m 2 {21 0 ksiin,'E)

& i vaiid iest results shall be included when caloulating the mean value.

B For wall thickrness gragtar than S0.8 mm (2 in.) for Grade G110, the requinremants ahal be ascending o these values, unlaas
oiharaise agreed upan betwean the purchasar and e manufaciiner,
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6.14.5 Invalidation of Tests

An 55 test shall be deamed invalid and a replacemant best performed only when an assignable cawss is
identified and not simply becausa it fails to axhibit the minimom S5C requirement. Assignable causes
include, but are nof limited 1o, the fallowing:

— test specimen machining defects;

—  Wesling efrors.

7 Dimensions, Masses, Tolerances, Product Ends, and Defects
7.1 Labels and Sizes

In the dimensional tables in this standard, pipe is designated by labels and by size (oulside diameter). The
ouiside diameder size of exlernal upset pipe is the outside diamater of the body of the pipe, not the upseat

portion.
7.2 Dimensions and Masses

Pipe shall be fumished in the sizes, wall thicknesses and masses (as shown in Tables 18 to G2
inclusive, or Tables E. 18 to E.21 inclusive) as specilied in the purchase agreement, Olher plain-end pipe
sizes and wall thicknesses may be fumished by agreement betwesen the purchaser and the manufaciurer,
By agreement belween the purchaser and the manufaciurer, caging with 5, L, or B end-finishes may be
fumished with intermediate wall thicknesses within the particular 5, L, or B series of wall thicknesses and
grade for the applicable Label 1 size specified in Table C.1 or Table E.1, See API 5B for acceptable pipe
wall thickness ranges,

Coupling stock, coupling material, and accessory material shall be furnished in dimensions specified in the
purchase agreesment or, in the case of coupling materal, the dimensions shall be speciied in the
manulaciurer's inlernal reguirements, Coupling slock and coupling malerial outside diameler and wall
thickness combinalions shall exclude those in Tables C.1 and .2 or Tables E1 and E.2

Dimensions shown without tolerances are related fo the bases for design and are nol subject fo
maasurameant to determine acceptance or rejection of product.

Casing sizes larger than Label 1: 4 Vs but smaller than Label 1; 10 3 may be specified by the purchaser
to be used in wubing servics; see Tables ©1, CA8 .22 and C.23 or Tables E1, E 1B, E 22, and E. 23,

The accuracy andior condition of all measuring equipment used for acceptance or rejection, excepl ring-
and-phug thread gauges and weighing devices, shall be verified al least once each operating shill as
indicated below,

a) Adjustable gauges (gauges having a moving contact or indicator, such as micromeaters and calipers):
varify the condilion and accuracy of measuring denvices by inspecton for wear and measurameant
conformance with established reference standardis).

b} Monadjustable gauges—High wear (gauges where friction occurs during measurement, such as drift
mandrels): verfy the accuracy and condition by inspection for wear and conformance to the specified
dimensions.

c} Monadjustable gauges—Low wear (gauges where friction does not occur as par of measurement, such
a5 rules and length-measuring tapes): perform a visual check for the legibllity of markings and gensral
wear of fiwed reference points.
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d}) Moncontacl syslems (such as oplical or laser) verify the accuracy and funclion by checking
measurement conformance with establshed reference standard(s).

NOTE  Required wvarification s in additon 1o esisblished aquipmeant calibrations. If the esiebishad egquipment
calibration frequency i at kast once aach operating shift, this activity satisfies tha requiremants for vedfication.

The manufacturer shall docwmeant the measuring devices wlilized as “adjustable,” “nonadjustable—high-
waar,” “nonadjustable—Ilow-eeear,” or “noncontact.”

The verfication procedure for working ring-and-plug thread gauges shall be documented. The accuracy of
all weighing devices shall be verified at periods nof to exceed thoss required by the manufacturer's
documented procedure in accordance with the Mational Institute of Standards and Technology standards
or equivalent regulations in the country of manufacture of products mads to this standard.

If mzasuring equiprment whose calibration or verilication & reguired under the provisions of this slandard s
subjected 1o unusual or severe conditions sufficlent 1o make ds accuracy questionable, recalibration or
reverification shall be performed before further use of the equipment,

7.3 Diameter
7.31 Measurament

Measunarnent reguirements are as follows

a) Using Intemational Systemn of Units (S1) units.

For sizes larger than Label 1) 6 Slu, the diametes shall be measured lo one decimal place. For sizes
smaller than or equal 1o Label 1: 6 Slg, the diameter shall be measured to wo decimal places. n his
standard, two decimal places ane used o ensure interchangeability,

b} Using WSC units.
The deameter shall be measured 1o three decimal places
T.3.2 Requirements

The ouiside diameter for pipe shall be within the tolerances specified in 7.11.1. For plpe furnished non-
upset and plain-end and that is specified in the purchase agreement for the manufaciure of pup joints, the
non-upsst plain-end tolerances shall appdy to the full length.

For coupling stock, coupling material and accessory malerial outside diameles tolerances shall be specified
in the purchase agreement or, in the case of coupling matenal and accessory matesial, the oulside diameter
tolerances shall be specified in the manulaciurer's intermal requirements.

For threaded pipe, the outside dismeter at the threaded ends shall be such that the total thread length, L4,
(excluding BC) and the full-crest thread length, L., shall be within the dimengions and inlerances specified
in AP 58.

7.4 Wall Thickness

For pipa, the wall thickness at any place shall not be less than the specified thickness, §f, minus the
permissible under-tolerance specified in 7.11.2.

For coupling stock, coupling matenal, and accessory matenal, the wall thickness tolerance shall be
specified in the purchase agreement or, in the case of coupling material and accessory material, the wall
thickness shall be apecified in the manufacturer's intemal requirements.
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7.5 Mass
Tha masses determined as described in 9.13.7 shall conform to the cabculated masses as specified harain
{or adjusted calculated masses for martensitic chromium grades LBO 9Cr or L0 13Cs) for the end-finish
spacifiad in the purchase agreamant, within the tolerances stipulated in 7.11.3. Calculated masses shall ba
determined in accordance with Equation (8):
WL = [wpgh (Lgg) + leml] (k) (8]

where [according o APl 503 or 130 10400)

Hy is the caloulated mass of a pipe of langth £, in kilograms (pounds);

“F'E i5 the plain-end mass in klograms pes meles (pounds peaer feaaal);

- is the length of pipe, including end-finish, in meters (feet), as defined in 7.6

i is the mass gain due to end-finishing, in kilograms (pounds);
kL ie the mass correction factor: 1.000 for carbon steels; 0.980 for martensitic chromium steels.
7.6 Length

Unless albenwise agreed upon between the purchaser and e manufachurer, casing, tubing, and pup joints
shall b= fumished in kengths conforming to Tabkle C.22 or Table E.22. The kength of APl couplings shall be
as specified in Tables C.27 o C.30 or Tables E. 27 1o E.30 as applicable, The length of coupling siock,
coupling material, and accessory materal shall be as specified in the purchase agresment or, In the case
of coupling material and accessory matenal, the length shall be specified in the manufacturer's internal
requirements. The length of each finished product shall be determined for conformance to length
requirements. Length determination shall be in meters and hundredths of 8 meter {feet and tenths of a foot).

The accuracy of length-measuring devices for lengths of product less than 30 m (100 1t) shall be £0.03 m
[ELER

7.7 Casing Jointers

If specified in the purchase agreement, for round thread casing only, jointers (wo péeces coupled o make
a standard length) may be furnished to & maximum of § % of the order, but no length used in making a
jointer shall be less than 1.52 m (5.0 f).

7.8 Height and Trim of Electric-weld Flash

.81 Trimming Electric-weld Flash

The oulside flash of elactric-walded pips shall be trimmed to an essenbally flush condition.

It shall ba the aim of the manufaciurer io provide an inside surface at the weld of electric-weld pipe that is:
a}  reasonably close o Mush after iimming;

b} contains no jagged edges from the orginal weald flash.

It may be desirable for the manufaciurer to provide an inside surface at the trimmed weald with a shght groowve
to meet this alm, The inside flash of electic-weblded pipe shall be trimmed as given in 78,2 and 7.8.3,
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7T.8.2 Al Grades Except P110 and Q125

Tha haight of the inside wald flash shall not excead 1.14 mm [0.045 in.) for casing or casing pup joints or
0.38 mm {0.015 in.} for tubing or fubing pup joints, measurad from the inside surface adjacent to the flash.

The depth of groove resulting from removal of the inside flash shall not be greater than the amount listed

in Takble 14 for the vanous wall thicknesses. Dapth of groowve is the difference betwesn the wall thickness
measured approzimately 25 mm {1 in.) from the weld seam and the remaining wall under the groove.

Table 14—Electric-weld Flash Height and Trim (All Grades Except P110 and Q125)

Wall Thickness Maxirmum Depth of Trim
3.B4 mim o 764 mrm (0,151 in. 10 0,307 in.] 0.38 mim {0.015 in.)
= 764 mm {2 0.301 in.} LR

T.8.3 Grades P110 and Q125

Mo insice fash height shall be permitted. The groove on the inside weld surface shall nol exceed a depth
of 0L38 man (0,015 i) and shall nol contain sharp corners thal would inferfere with ulirasonic inspection,
Deplh of groove is the difference between the wall thickness measured approsimately 25 mm (1 in,} from
the weld seam and the remaining wall under the groove,

T.84  Disposition

Pipe with weld flash excesding the limits specified in 7.8.2 or T.8.3, as applicable, shall be either rejecied
or repaired by grinding.

7.8 Straightness
7.1  Pipe
Depviation from siraight or chord Raight shall nol exceed the following
a) Label 1: 4 Vs and larger:
1) 0.2 % of the total lenglh measured from one end 1o the olher end;

2) 318 mm (Vg in. ) maximum drop in the 1.5 m (5.0 ft] length at each end; see Figure D.13 and Figure
D14,

by Label 1; less than 4 tiy
1) no requirameant for full kength bow;
2y 318 mm (Mg in.) maximum drog in the 1.5 m (5.0 ft) length at each end;

1) for upset ends, the measuremeant shall be faken wsing a minimum 1.8 m (6 fi) straight-edge
shauldesed an the pipe-Dody surface bgrypand the runoul of the upsed (reference La in Taksle G20 or

Table E.20 and se= Figure D.16), or an eguivalent method.
7.8.2  Coupling Stock, Coupling Material, and Accessory Maberial
Strasghtness requiremants shall be as agreed upon bedween the purchaser and the manufacterer or, in the

case of coupling material and accessory material, the straighiness shall be specified in the manufacturars
intarnal reguiremants.
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7.10 Drift Requirements

Each kength of pipe shall be drifi-iested throwghout its entire length. Dl testing may be done plain end or
in threaded condifion. For AP threaded products and 5F products with couplings, if pipe has bean drifi-
tested full-lengih before coupling nstallation, it shall also ba drifi-tested for a minimum distance of 0.6 m
(24 in.) from the coupled end on casing and 1.1 m (22 in.) from the coupled and on tubing after coupling
powar-tight make-up and include any area potentially affected by the make-up aguipmeant. Drifi dimensions
(length and diameter) shall conform fo Table C.23 or Table E.23.

YWhen specified by the purchaser as “alternative drift pipe”:

a) pipe in sizes and masses in Tabke C 24 or Table E.24 shall be tested with the altemative drift mandrels
a5 shown, unless another size s specified in the purchase agreement;

b} pipe in sizes and masses not in Table C.24 or Table E.24 shall be tested with the alternative drift
mandrals as specified in the purchasse agreamant.

Fipe that is drift-tested with the aliernative drift mandrels shall be marked as described in Section 10.
7.11 Taolerances on Dimensions and Masses

71141  Outside Diameter

The tolerances in Table 15 shall apply to the outside diameter, D, of pips,

Table 15—Dimension Tolerances (Pipe QD)

Label 1 Tolerance on Outside Diameter, [
o Ny #0.79 mm (0,031 in.}
=41 a

£ o5

For upsal mbegral tubing connection, the tolerances in Table 16 shall apply 1o the outside diameter of the
pipe body immediately behind the upsst for a distance of approximately 127 mm (5.0 in.) for sizes Label 1:
5 Vyand smaller, and a distance appromately equal to the outside diamelsr for sizes larges than Labed 1:
8 Vo Measurements shall be made with calipers or Snap gauges,

Table 16—Dimension Tolerances [(Upset Integral Tubing)

Labal 1 Tolerances behind m,, or {;
1 <235 +332
23 g <z mm (= In.
>3l ingh +2.78 mm to —0.75 % 0 (+Tigg in. o —0.75 % 1)
=GB +318 mm to —0.75 % D e Vg in. bo —0.75 % O)
= 8 3y +3.87 mm bo =0.75 % 0 (% in, b =075 % )

For Label 1: 2 35 and larger EU fubing, the tolerances in Table 17 shall apply to the outside diameter at
distance L, (see Figure D.5) frorm the end of the pipe

Changes in dameler bebween L, and Ly shall be smoalh and gradual, Pipe body, outside diameter iolesances
do not apply for a distance of L, from the end of the pipe.
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Table 17=Dimension Telerances ([External Upset Tubing)

Labal 1 Tolarances
-3 3 +3)32
3 1 —_— —
z2%glas 3y Dﬁmm[”zmj
S2TE JTIEd
1 —_ —_—
*3 hins4d Mgmmq 13.!'"'3
= +2 T8 mm b =075 % 0 (= Tigy In. to 0TS % )

7.11.2  Wall Thickness

Tolerance for pipe shall ba —12.5 %.

7.11.3 Mass

Tabde 18 identifies eguirements for standard mass olerances. When the specified minimum wall thickness
i5 edqual lo or greater than 90 S of the sp-&::iﬂ&-d wall thickness, the singhe length positive mass olesance
shall increase 1o +10 %,

Table 18—5tandard Mass Tolerances

Amount Tolerance
Single lengihs %!ﬁ
Carlpad 18,144 kg (40,000 Ib) or mora -1.76%
Carlpad lass than 18,144 kg (40,000 ) -5 %
Crdar ibams 16,144 kg (40,000 2] or more -1.76%
Crder ibams less than 18,144 kg (40,000 Ib) -5 %

7.11.4  Inside Diamater

Inside diameter, o, shall be govemned by the outside diameter and mass toderances.

7.11.5 Upset Dimensions

Tolerances on upsel dimensions shall be as specified in Tables C.20 and ©.21 or Tables E.20 and E.21.
7.11.6 Extended-length Upsets

ELI tubang may b ardered wilh exlended-length upsels (Lg)) as agreed upon between the purchaser and
the manufacturer. & minimum of 95 % of the number of kengths (both ends) shall meet the Ly with the
remaining balance meeting Ly, requirements, unless otherwise agreed upon between the purchaser and
the manufaciurar.

7.12 Product Ends
7121  Plain-end Pipe

Plain-end pipe is pipe fumished unthreaded, either upset or non-upset, but conforming with all reguirements
of this standard for a particular grade, and shall be marked as specified in 10.5.2.
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7.12.2  Product with APl Threads

Product shall be furmished with one of the end-finishes specified in Tables C.1 and C.2 or Tables E.1 and
E.2, as specified in the purchase agreemant.

Additionally, seal-ring configuration in accordance with A8 (SR 13) may be ordered,

Some items of Grades H20, J35, or K55 casing are available in either short or long thread forms (sea Tabla
C.1 ar Table E.1). If long thread is desired on these items, the manufacturer shall obtain such infarmation
from thae purchaser in the purchase agreemaent. Othereise, short-theead casing in accordance with Table
.18 or Table E.18 shall be furnished.

7.12.3 Rounded Nose

In lieu of the conventional comer breaks on the threaded ends of EU tubing, the “round” or “bullst-nose”
end may be supplied at the manufacturer's option or may be specified by the purchaser, The modified end
shall be rounded to provide for coatable service, and the radius transiton shall be smooth with no sharp
comers, burrs, or slivers on the inside-wall or outside-wall chamfer surfaces, See Figure D6 for an
illustration and dimensions, The dimensions in Figure 0.6 are recommended values and are not subject o
measurement to determine acceptance or rejection of the product,

7.12.4 Threading

Product theeads, gauging practice, and thread inspecton shall conform o the reguirements of AP 5B.
Product ends shall not be rownded out by hammering but may be slightly shaped if required fo secure
conformance with threading requirements, For Grade C80 and higher-strength grades, this shaping shall
be carmied oul only if agreed upon with the purchaser.

7125 Workmanship of Ends

The insice and oulside edges of the ends of all praduct shall be free of buers,

For Grade C110, the pin and box threads shall be abrasive-blasted, unless processed by any appropriate
technigue, including the threading process, which has been agreed wpon betwean the purchaser and the
manufaciurer to ba sufficient to avoid the presence of material susceplible to detaching or cawsing galling
during connecion make-up.

T.12.6 Special End-finish

Pipe with end-finish nol specified in this standard may be furnished il specified in the purchase agresment,
This pipe shall have the Body of the pipe manulactured in accordance with the requirements of this
standard, When threaded by the pipe mill or processaor, the pipe shall be marked as specified in 10.5.2.
Couplings and accessories with end-finish not specified in this standard may be furnished if specfied in the
purchagse agresment, Thase lems shall be manulactured in accordance with the requirements of this
standard, excepl for end-linish and dimensions, and shall be marked as specified in 10.5.2

YWhen applying APl 5B-conforming thread to products not listed in Tabde C.1 or Table E.1 and Table C.2 or
Table E.2, the product shall be marked as specified in 10.5.2.

7.13 Defects
7.13.1 Pipe and Accessory Material from Pipe

Pipe and accessory material from pipe shall be free from the following defects:
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ay guench crack;
b} arc burn;

c) surface-breaking imperfection that is proven to reduce the net effective wall thickness below 875 % of
the specified wall thickness;

dj  when NDE (gxcepd visual) is specified by this standard [see 315, A2 (3R 1) and A3 (3R 2)] or specified
in the purchase agreement, any non-surface-breaking imperfection detected that, when outlined on the
oulside surface, has an area greater than 260 mm?2 (0,40 in.2);

g} non-surface-breaking wald seam imperfection within 1.6 mm (Vg in.) of either side of the weld seam
that is proven to reduwcs the net effective wall thickness below 87.5 % of the specified wall thicknass;

f1  linear imperfection on the outside or inside surface, of any orlentation, with a depth greater than those
tabulated in Table C.25 or Table E.25;

gl surface-breaking pipe upsel imperfection, of any ofentation, with a depth greater than those labulated
in Tabde C.26 or Table E.26,

h}  nonlinear inside surface breaking imperfection located in the exiernal thread section of the pipe body
with a depth greater than 10 % of the specified wall thickness;

iy omnthe Internal upset configuration on all upset proeducts, any sharp comer or drastic change of section
that would cause a 90° hook-type tool 1o hang up (ses Figure 023).

7.13.2 Coupling Stock, Coupling Material, and Accessory Material Mot from Pipe

Coupling stock, coupling material, or accessory matarial not from pipe shall be fres from any quench crack
or anc burn.

Coupling stock and coupling material shall be free from, or have clearly marked, outside surface-breaking
imperfections that have & depth greater than 5 % of the manufaciured wall thickness or that reduce the
outside diameter or wall thickness below specified tolerances. The requirement of 7.13.1 d) also shall apgply.

7.13.3 Process Control Plan

Tha manufaciurer, based on knowladge of the production process and the requirements of Section 3, shall
apply a process confral plan to conform to the above reguiremants.

714 Coupling Make-up and Thread Protection
7.14.1 Al Grades Except Q125

Al casing couplings and regular fubing couwplings shall be screwed onto the pipe power-tight, except that
they shall be screwsd on handling-tight {see NOTE 1} or shipped separately if specified in the purchase
agreament. Spacial clearance ubing couplings shall be screwed ondo the pipe handling-tight, excapt that
they shall be shipped separately if specified in the purchase agreament.

& thread compound shall be applied to cover the full surface on the engaged thread of either the coupling
or pipe before making up the connection. Application on both coupling and pipe may be agresed wupon
betwasn the purchaser and the manufaciurer. Unless otherwize specified by the purchaser, the thread
compound shall conform to AP 5483 or IS0 13678, When pipe is furnished threaded and coupled, the field
end and the coupling shall be provided with thread proteciors. When pipe is furnished threaded, but without
couplings attached, each end shall be provided with a thread protector. Thread protectors shall conform fo
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the requirements af 11,2, All exposed threads shall be coated wilh thread compound, A slorage compaound
of dislinc color may be substituted for this thread compound on all exposed threads, The compound shall
be applied 1o a surface that & clean and reasonably free of maisture and culting Auids.,

NOTE 1 Agplying coupbngs handling-tight enables the removal of the couglings to clesn and inspact threads and io
apply frash thraad compownd bafore using the pipe.

MNOTE 2 Marlensilic chromium sleels ana sansilive o g-ﬂl'l'lgl Ei)EI'.‘iN P’EE-EIJUEII"IE can ba MEcagsary lor thread surace
tragtmant or lubrication, or bath, to minimize galling dwing hydrostatic testing {plug aplication and removal).

7.14.2 Grade Q125

The requirements for Grade $125 shall be the same &3 that shown in 7,141, except that couplings with
AF| threads shall be shipped separately unless power-tight make-up s specified in the purchase
agreement,

8 Couplings

8.1 General Requirements

Couplings shall;

a) beseamless;

b} beof the same grade and Iype as the pipe body, except as provided in 8.2,

c) be given the samse heat treatment as the pipe body, excepl as provided in 8.2;

d} meet the same SR as the pipe body, when the SR is also applcable to couplings {s=e Table A.1).

Couplings shall be machined from coupling blanks made from coupling stock, coupling material, or hat
forgings, excepd Grades G110 and Q125 couplings that shall not be made from haol forgings,

For Grade C110 coupling blanks heat-freated ndividually, only method 9.2.3 c) shall be used. Sea A4 (SR
9} for oplional reguirements for Grades C110 and 0125 coupling blanks.

When couplings are eleciroplated, the slectroplating process should be controlled to minimize hydrogen
absorption.

8.2 Alternative Grades or Heat Treatments

8.2.1 Unless the purchaser specifias a heat treatment in the purchase agreement, Grade H40 pipe shall
b fumished with Grade H40, J55, or K55 couplings that are either as-rolled, normalized, normalized and
tempered, or quenched and fempeared.

822 Unless the purchaser specifies a heat tregtment in the purchase agreement, Grade J55 pipe shall
be furnished with Grade J55 or K55 couplings that are either as-rolled, normalized, normalized and
tempered, or quenched and fempered.

8.2.3 Linless the purchaser specifies a heal irealmeant in the purchase agreament, Grade K55 pipe shall
be furnished with Grade K55 couplings that are either as-rolled, normalized, normalized and termpered, or
quenched and tempersd.

8.24  Grade J55 EU fubing shall be furnished with Grade L8O Type 1 special dearance couplings
(5CCs) whan specifiad in the purchases agresmeant.
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8.2.5 Grades J55 and K55 bultress casing shall be furmished with Grade LED Type 1 couplings when
specified in the purchase agreemant

8.2.6 MNaormalized Grade M80 Typa 1 pipe shall be fumished with either Grade N0 Type 1 or NSO
coupdings.

8.27 Normalized and tempered Grade MA0D Typse 1 pipe shall be fumished with either normalized and
tempered Grade MEBD Type 1 or MEOD couplings.

B.2.8  Grades NED Type 1 and ME0C EL fubing shall be furnished with Grade P110 005 when specified
in the purchase agreement.

8.29  Grades MBD Type 1 and NBOD butiress casing shall be furmished with Grade P11 10 couplings whean
specified in the purchase agreament

8.210 Grade P110 butiress casing shall be furnished with Grade 0125 couplings when specified in the
purchase agresmeant.

8.3 Mechanical Properties

Couplings shall conform to the mechanical requirements specified in Sectons & and 9, inchluding the
frequency of testing, refest provision, and so forth. Records of these tests shall be open to nspachon by
tha purchaser.

8.4 Dimensions and Tolerances

8.41 Al Grades Except Q125

Couplings shall conform to the dimensions and tolerances shown in Tabées C.27 to C.30 or Tables E.2T fo
E.30. Unless othersise specified in the purchase agreemant, threaded and coupled casing and tubing shall
b furnished with regular couplings (RCs).

842  Grade Q125

Couplings may be machined on the outside surface in addilion to the inside surface, Dimensions shall be
as specilied in the purchase agreement unbess couplings with standard AP threads are ardered, in which
case the dimensions shall be as shown in Tables ©27 and C.28 or Tables E.27 and E.28,

8.5 Regular Couplings

RCs have diameters (B9 as shown in Tables ©27 to © .30 or Tables E.27 to E.30, The inside and oulside
edges of the bearing face shall be rounded or broken but shall not matenially reduce the width of the bearing
face [dimension i) 20 that enough thickness is left to safely support the mass of the pipe on the elevator.
The ends of couplings shall be faced true at right angles 1o the axis.

8.6 Special Clearance Couplings—All Grades Except Q125

When specified in the purchase agreement, special clearance (reduced outside diameter W} couplings for

buttress casing and EU tubing shall be fumished. Unless olherwise specified, special cearance EU ubing
coupdings shall have a special bevel on bath ends as specified n 8.9 and shown in Figure 0.5,

When specified in the purchase agreament, special clearance butiress thread casing couplings shall have
a special bevael on both ends as shown in Figure 0.3, The inside and oulside edges of the bearing face
shall b& rounded or broken as shown in Figures 0.3 and DU5.
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The ends (or rool face when beveled) of couplings shall be faced al right angles o the axis, 300s shall
conform 1o the dimensions (except i) and tolerances given In Tables C.28 and C,30 or Tables E 28 and
E.30, and as shown in Figures 0.3 and D 5,

Ses Saction 10 for marking and color identificaton.
8.7 Combination Couplings

Combination couplings with different iypes of thread of the same specilied size shall be furmished when
specified in the purchase agreement. The minimum length and minimum outside diameter of combination
couplings shall be sulficient 1o accommodate the specified size and Iype of threads,

8.8 Seal-ring Couplings

Seal-ring couplings conforming to the requirements of A B (SR 13) shall be fumished when specified in the
purchase agreement.

8.8 Special Bevel Tubing Regular Couplings—aAll Grades Except C110 and Q125

YWhen specified in the purchase agreement, special bevel tubing RCs conforming to the requirements of
Tables C.29 and C_30 or Tables E.28 and E.30 shall be furnished for MU and EU tubing. Unless othersise
specified, special bevel tubing RCs shall be beveled on both ends as shown in Figures D4 and 0.5, The
inside and outside edges of the bearing face shall be rounded or broken as shown in Figures D4 and D5
The root faces of the couplings shall be faced at right angles to the axis.

8.10 Threading
8.10.1 General Reguirements

Coupling threads, gauging practice, and thread inspection shall conform to the requirements of APl 5B.
Couplings shall not be expandad.

NOTE  Couplings with APl threads may not have a leak resistance as high as tha mtamal yiald pressure of the pipe
body dise o insdequale bearnng pressune bebaeen the coupling and pin

8.10.2 Couplings

Casing couplings shall b= furnished with one of the end-finishes specified in Tabdes C.1 and C.2 or Tables
E.1 and E.2 as spacified in the purchase agreameant.

Tubing couplings shall be fumished with one of the end-finishes specified in Table C.2 or Table E.2 as
specified in the purchase agreement.

8.11 Surface Inspection

8.11.1 Couplings shall be free from imperfections with the exception of those external imperfections given
in 8.11.5, Table .31 or Table E.31.

8.11.2 Couplings shall be inspected on the outside and inside surfaces after finish machining and befare
inside or outside surface plating, using the wet fluorescent magnetic paricle methoed In accordance with
150 10893-5 or ASTM E30@4 with a circumferentially criented magnetc field for the detection of longitudinal
surface Imperfections, or by another nondestructive method of equal sensitivity as demonsirated to the
purchaser. Records shall be maintained in accordance with 9.15.4, In case of dispute, wei fluorescent
rmagnetic partichs method shall govern.
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8.11.3 By agreemen! between the purchaser and the manulfacturer, NDE of Grades H40, J55, and K55
couplings may be walved, However, in this case, the couplings shall be inspected visually an the oulside
and inside surfaces after finish machining and before plating and shall be free from all visible seams, cracks,
and porosity, See Table .43 or Table E.43 for marking requiremenis,

NOTE  Vislble seams or crecks are those that can be ssen without the ald of magnetic parbcle Inspection, dye
penatrant. or other nondestructive mathods of inspection,

8.11.4 The threaded surfaces of all couplings shall be visually inspected for adequate plating or coating
after application.

8.11.5 External imperfections rewealed during inspection at the manufacturing facility, except for the
extemnal imperfections allowed in Table C.31 or Table E.31, shall be remowved. When the coupling inspection

method used can determine imperfection depth, imperfectons less than & % of the crtical wall thickness
do not need to be removed based on the limitations identified in 8.11.7.

8.11.6 Except as stated in 8.11.7, finished couplings reinspected outside the manufacturer's facility in
accordance with 112 or 811.3 shall be free from impefections except for the external imperfeciions
allowed In Table C.31 or Table E.31.

BA1.7  Couplings shall nol be rejected for imperfections less than 5§ % of the crilical wall thickness
detected on subsequent reinspection culside the manulacturer's faclity based an the lollowing:

a) for Grades J55 and K55 matenal that is impact-tested at or below 0 °C {32 °F), that demonstrates a
shear area greater than 80 %, and that exceeds the minimum absorbed energy requirements;

by Grades WNE0, RSS, LEO, SO0, TOS, 110, P10, and Q125 material; the crtical thickness is defined in
6.3.2.

B.11.8  Couplings shall be free from any arc burm and defects onginated by cracks of nonsurface breaking
imperfecions thal appear to the coupling surface after threading,

8.12 Measurement of Imperfections

The depth of an imperfection shall be measured from the normal surface or contowr of the coupling extended
ower the imperfection, The outside diameier of the finlshed coupling shall be measured across the finlshed
surface or contour of the coupling (that Is, the initial surface or grind contour resulting from the removal of
an imperfection or defect), The outside diameter shall not be measured at the base of an acceptable pit,
8.13 Repair and Removal of Imperfections and Defects

Repair welding is not permitted.

Grindinmg or machinng of guench cracks and are burns is not permitted.

Monpermissible imperfections defined in 8.11.5 shall be completaly removed.

Permissible imperfections (see Table C.31 or Table E.31) may be removed or reduced by machining or
grinding on the outer surface.

The area affected by grinding or machining shall be blended smoathly inlo the conlour of the coupling, The
oulside diameter of the finished coupling shall b within the specified tolerances

After ramoval of the defect, the affected zone shall be reirspecied by the same inspeciion method at the same
sansitivity used fo perform tha initial mspaction or by a different inspection mathod of egual or greaber sersitiviby.
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8.14 Thread Surface Treatment—Grade 125
Thread surface treatment shall be as specified in the purchase agreement.

8.15 Couplings and Coupling Blank Protection—Grades C80, T95, C110, and Q125

Loose couplings and coupling blanks that have been machined to its final outside diameter shall b= boxed
to prevent contact with one another during shipment. Gther coupling blanks shall be boxed to prevent nicks
and gouges that will not be removed by subsequent machining. Boxes shall be manufactured from suitable
mataerials that prevent damagse to the materal surfaces during transporation and shall be designed to be
aasily handled by a forklift.

9 Inspection and Testing

91 Test Equipment

The manufacturer shall determing and document the appropriate calibration and wenfication frequency io
be able to certify that all products conform o the requirements of this standard, When the calibration or
verfication frequency is based on & maonth, the maximum interval shall b up o and including the st day
in the manth in which the callbration is due.

If best or rmzaguring equipment, whose calibration of verficalion & required under the provisions of this
standard, is subgected (o unusual or severe conditions thal make ils accuracy questionable, recalibration or
reverification shall be performed before further use of the eguipment,

9.2 Lot Definition for Testing of Mechanical Properties

8.2.1 Grades H40, J55, K55, LED Type 1, LEO 3Cr, N80, RO5, and P110—Coupling Stock, Coupling
Material, Accessory Material, and Pipe (Except Coupling Blanks, Pup Jolnts, or Accessory Material
Heat-treated after Cutting to Blank or Individual Length)

A o is defined as all those lengths with the same specified dimensions and grade that are either as-rolled
of heat-treated as parl of a conlinuous operation (or as an individual balch) and are from a singhe heal of
steal or from diferent heats that are grouped according 1o a documenied procedure, which will ensure that
the appropriate requirements af this standard are met,

When different heats are grouped according fo a documented procedurs, at a minimum, the procedure
shall ensure that the following reguirements are meat.

ay The identification of the grouped heats shall be unique and different from the heats grouped.

b} Product from each heat that is grouped shall have been previously processed and demonstrated o
maet this specfication.

c) Each heat that is grouped shall have a chemisiry that mests the documented chemistry limits of the
previously established process validation,

dj  Traceability o each of the original heats grouped shall be decumented
a) A grouped sst of heats shall not be grouped with another grouped set of heats.

1 Grouped heals imvolving grades that do nol reguire heal ireatment in accordance with Tabde C.3 or
Tabde E.3 and are grouped prior 1o manufacture shall be produced using the same conlrel parameless
previously used for product from every heat within the group,

g} Grouped heats that will be further heat treated shall be processed with the same validated heat
freatment parameters previously used for produwct from every heat within the group.
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9.2.2  Grades LBO 9Cr, LED 13Cr, 80, TS5, G110, and Q125—Coupling Stock, Coupling Material,
Accessory Material, and Pipe (Except Coupling Blanks, Pup Joints, or Accessory Material Heat-
treated after Culting to Blank or Individual Length)

& ot is defined as all those langths with the same specfied dimensions and gradse, from the same heat of
steal, which are heal-ireated as part of a continueous operation (or as an individual batch).

89.23 Coupling Blanks, Pup Joints, or Accessory Material Heat-treated after Cutting to Blank or
Individual Length

& |of s defined as that group of pleces with the same specified dimensions and grade, from the same heat
of ateel that has been:

a) babch heal-treated concurranily in the same haeat-treatment line or equipment;

by heat-treated in seqguential loads using the same process parameters withouwt ntermeption in the same
haat treatment line or equipment equipped with a recording contraller to provide documentation of heat-
treating control through the run, or

g individually heat-treated using the same process paramelers wathoul interruplion in a comlinuous
praduction run of 8 h or less n the same heal freatment line or equipment equipped with a recording
comredler 1o provide documentation of heat-lreating control threugh the mun,

In addition, for Grades C20, TS5, C110, and 125, a kot shall nol excead 30 coupling blanks, pup joints, or
accassory material for Labael 1: 8 Sig and larger casing, or 50 coupling blanks, pup joints, or accessory
material for smaller sizes of individually heal-treated piecas.

8.3 Testing of Chemical Composition
9.3.1 Heat Analyses

For Grades H40, J55, K55, NEO, RES5, LBO, CB0, T95, and P110, the manufacturer shall fumish a report
giving the heat analysis of each heat of steel used in the manufacture of product specified in the purchase
agreament. In addition, the purchaser, upon request, shall be furnished the resulis of quantitative analyses
for other elements used by the manufacterer to control mechanical proparties.

For Grades C110 and Q125, the manufacturer shall furnish a report giving the heat analysis of each heat
of stes| used in the manufactiure of product specified in the purchase agreement. The report shall inchide
quantitative analyses for other elements used by the manufacturer to control mechanical properies.

9.3.2 Product Analyses

Two tubular products from each heat used shall be analyzed for product analyses. Product analyses shall
ba made by the manufacturar on the finished tubular product before or afler heat treatment. For ebecinc-
walded products, the chamical analysis may be determined on samphes of skelp.

Product analyses shall include the results of guantitative determinations of all elements listed in Table C.4
or Tabde E.4, including elemeanis used by the manufacturer to control mechanical properiies.

NOTE  For couplings, pup joints, and accassony matenal, the prodguct analyses requestad can ba fumished by the
shes| manufaciurer or processor, and can be taken from matesal in ubular or bar farm,

9.3.3  Test Method

Chemical composition shall be determined by any of the procedures commaonly used for determining chamical
composition, such a5 emission speciroscopy, X-ray emission, atomic absorpbion, combustion techniques, or
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wiel analytical procedures, The calibration methods uwsed shall be raceable o established standards. In
casze af conflict, chemical analyses shall be made in accordance with 150 9769 or ASTM AT

9.3.4 Recheck of Product Analyses—All Grades

If the product anabyaes of both lengths of wbular product representing the heat fall to conform to the
specified reqguirements, then at the manufacturer's option, edther the heat shall stand rejected or the
remaining lengths in the heat shall be tested individually for conformance to the apecified requirements, If
only one of two samples fails, then at the manufacturer's option, eithar the heat shall stand rejected or teo
recheck product analyses shall be mads on two additional kengths from the same heat. If both recheck
product analysss conform to the requirements, the heat shall be accepted except for the kength represanted
by the initial analysis that failed. If one or both of the recheck product anahyses fail, then at the
manufaciurer's option, the entire heat shall be rejected or each of the remaining lengths shall be tested
individually. In the individual testing of the remaining lengths in any heat, analyses for only the rajecting
alament or alements need 1o be determined. Samphes for mcheck product analyses shall be faken in the
same manner as spacified for product analysis samples. The results of all recheck product analyses shall
be provided fo the purchaser when specified in the purchass agreameant.

9.4 Tensile Tests
8941  Stress-relief Temperature—All Grades

For the purpose of tensile test frequency, stress-relief of tempered products shall not be considered “heat
treatment” provided the stress-rebsf termperature is at least 55 *C (100 °F) below the final tempering
termperatura.

For Grades L80 130, CO0 TS, C110, and 3125, the stress relief of tempered producis shall not be
considered “heat treatment” provided the stress relief temperature 8 at least 30 °C (50 °F) below the final
ternpering tempersture.

8942  Heabcontrol Tensile Tests—Al Grades Except Grade Q125

One tensile test shall be made a5 a conirod on each heat of steel used by the manufacturer for the production
of product under this standard. For electric-welded product, these tensile tests shall be mads on either the
skalp or the finished prodwct, at the manufacturer's opbion.

& heat-control test made on a length of product may also be considered as a product test for the lot being
teshed,

9.4.3 Fraquency of Testing and Location of Test Specimen—Casing and Tubing
The frequency of testing for casing and tubing of all grades s defined in Table C,32 or Table E 32.

The lenglhs for lesting shall be selected al random and, when more than one test is required, the selection
procedures shall provide samples representing the starl and fnish of the heal-lreal cycle (as applicalble)
and franl and back ends of the ubes, When more than one test is required, the 1est specimens shall be
from different kengihs, excepl for upsel pipe or 3 single piece ol where the les] specimens may be taken
frorm both ends of one length.

9.4.4 Fraquency of Testing and Test Specimen Location—Coupling Stock, Coupling Material,
Coupling Blanks, Pup Joints, and Accessory Material

The frequency of testing is defined for coupling stock, coupling material, and coupling blanks in Tabde .33
or Tablke E.33 and for pup joints and accessory material im Table C.34 or Table E_34. When more than one
test is reguired, the test specimens shall be from differant lengths, except for a single pieca lot where the
test specimens may be taken from both ends of one length.
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For Grades H40, J55, K55, N80, RES5, L&D, and P10 for accessory makenal, the lest specimens from bar
stock shall be taken from a localion coresponding o the mid-wall of the finished accessory

For Grades C%0, T85, C110, and Q125, tensile tesi specmens for coupling stock, coupling matarial,
coupding blanks, pup joint, or accessory material heat-treated in ube length shall be removed from locations
shown in Figura 0.9,

Mo lest is required for pup joinls of accessory malenal manufactured from a lenglh of casing, ubing,
coupling slock, coupling blank, or coupling material, provided that it has been previously tested and
conforms lo requirements and there is no subsequent heal realmem

& heat-control test may also be considered as a product test for the lot being tested.
9.45 Test Specimens—Ganaral

Product-body tensile test specimens shall be either full-section specimens, strip specimens, or round bar
spacimens, as shown in Figure 0.8, at the manufacturer's option. Sirp specimens from seamless product
shall be taken from any location about the product circuemference at the oplion of the manufacturer. Round
bar spacimans shall be {aken from the mid-wall. Strip specimens and round bar specimens from welded
pipe shall be taken approximatehy 90° from the weld, or, at the opbon of the manufacturar, from the skelp
paralled fo the direction of roling and approdmataly midway beteesn the edge and the centar. Tensile test
spacimans for heat-treated product shall be removed from the product subseguent 1o final heat treatment
on the production line,

Al sirip specimens shall be approximalely 38 mm (1,500 in.) wide in the gauge length i§ suitable cunved-
face lesting grips ane used, or il the ends of the specimen anre machined or cold-Naltened o reduce the
curvalure in the grip anea; othersise, they shall be approximately 19 mem (075000, ) wide for product smaller
than Label 1; 4, approcimately 25 mm (1,000 in, ) wide for product from Label 1; 4 up to and including Label 1

7 5tg, and approximately 38 mm {1,500 in.) wide for product larger than Label 1: 7 5.

Al product-body tensile specimens shall represent the full wall thickness of the product from which the
specimen was cul, except for round bar tensile specimens, and shall be tested without flattening, Round
bar specimens shall be 12.7 mm (0500 in.) in diameter when the product size allows, and &9 mm (0,350
in.} in diameter for other sizes. For product sizes too small to allow 8.9 mm (0,350 in.) diameter specimen,
round bar tensile specimens are not permitied. When elongation is recorded or reported, the record or
report shall show the nominal width of the test specimen when sirip specimens are used, the diameter
and gauge length when round bar specimens are used, or shall state when full-section specimens are
used,

When tensile testing of the upset s required, the purchaser and the manufaciurer shall agres upon the
most representative type and size of test specimen to be used for the est.

846  Test Specimens—Additional Requirements for Coupling Blanks, Coupling Stock, Coupling
Material, Pup Joints, and Accessory Materials—Grades C110 and Q125

In addition o the requirements in 8.4.5, longitudnal tensile test specimens shall be remowved from coupling
blanks, coupling stock, coupling material, pup joint and accessory materials and individually heat-treated
coupling blanks, pup joints, or accessory matarial subsequent to final heat freatment. Tensls test specmeans
shall be either siiip specimens ar, if the wall thickness of the tubwlar is over 191 mm (0,750 in.), a round
specimen 12,7 mm (0,500 in.) n diameler may be used as shown in Figure D8,

Tensile test specimens for coupling Banks and pup joint or accessory material heat-ireated in coupling
blank or individual kengths shall be remowved from the piece as illestrated in Figure D.9. Reduced-section
strip specimens may b= used by agreement between the purchaser and the manufaciurer.
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947  Test Method

Tensile properties shall be datermined by lests on longitudinal specimens cu:rrﬂc-'ming ba the recuirements
of 8.4.5 150 6802-1 or ASTM A3T0, and 9.4.6 for Grades C110.and 125 products coverad therein. Tensile

tests shall be made with the specimens at room temperature, The strain rate during tensile testing shall be
in accordance with the requirements of 150 6382-1 or ASTM A3T0,

Tensile test machines shall have been calibrated within the 15 months preceding any test in accordance
with the procedures of 1520 7500-1 or ASTM Ed. Extensometers shall be calibrated within 15 months
preceding any test in accordance with the procedures of 150 9513 or ASTM ES3. Records retention shall
be in accordance with 12.4.

948  Invalidation of Tests

Any test specimen that shows defective preparation or material imperfections unrelated to the test's intent,
observed before or after testing, may be discarded and replaced by another specimen from the same kength
of product.

9.49 Ratests—All Products (Except Coupling Blanks, Coupling Stock, Coupling Material, Pup
Jaoints, or Accessory Material—Grades C30, TS5, C110, and Q125)

If a tensike test representing a lof fails o conform to the specfied requiremants, the manufacturar may slect
to make redests on three additional lengths from the same lob. Specimeans for retests shall b taken with the
sarme specimen type and approximate location relalive fo the weld (a8 applicable) as specified in 9.4.5 and
946, For Grades LED and RS5, the tensile reles] specimens shall be laken from the same end as the
original lest specimen,

If all o the rebests conform b the requirements, the ol shall be accepled, excepd the faded length,

I rvare than one of the original lest specimens Tals or one of mone of the relest specimens Fails o conform
to the specified requirements, the manufaciurer may elect to test each of the remaining kengths in the lat,

Al of the retests that conform to the requirements shall b2 accepted, except the falled lengths.
Fejected lots may be rehest-treated and fested as new lofs,

9410 HRetests—Coupling Blanks, Coupling Stock, Coupling Materlal, Pup Joints, or Accessory
Material in Grades C80, TAS, €110, and Q125

For material heat-treated in tube lengths, if a tensile specimen fails to conform 1o the specified requiremenis,
the manufaciurer shall either make tests on both ends of the tubse in question or reject the length. Mo other
additional testing shall be allowed to qualify a kength of coupling stock, coupling material, pup joint, or
accessory material. Both test results shall conform to the specified reguiremsnts or the length shall be
rejected. Rejected lengths may be reheat-treated and tested as new lots.

For material heat-treated in coupling blank or individual product lengths, if a tensille spacimen fails o
conform to the specified reguirements, the manufacturer shall either raject the lot or make thres additional

tests from the lot IF one or more of the addilional tests fail, the lol shall be rejected. Raejected lols may ba
reheat-treated and tested as new lots.

9.5 Flattening Test
9.51 General Reguirement for Testing
Flattening fests shall be made for all welded pipe with Dif ratios as shown in Table C17 or Table EAT.

In9.52 09587 the 0° position shall have the weld contacting the parallel plate (defined as 12 o'clock or 6
o'cleck]. The 90° position shall have the weld positioned at 3 o'cock or 9 o'clock.
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8.52 Freguency of Testing

The frequency of tasting shall be in accordance with Table .36 or Table E.36.
8.53 Test Specimens

Test specimens shall be rings or crop ends not kess than 63,5 mm (2 3 in) long.

O pipe cut from multiple lengths of a coil, the test on one end of one piece shall represant a test on the
adjacent end of the next piece of pipe. If the pipe is intended to be upset, the test specimen shall be taken
from the lube prior fo upsedting.

The test specimens may be cut before heat treating and given the same type heat treatment as the pipe
represented, If ot testing is used, precaution shall be taken so that the test specimens can be identified
with respect to the length of pipe from which they are cut, Each heat in each lot shall be subjected to a
flattening test,

For eleciic-welded pipe thal & full-body, Jull-length normalized, inchiding pipe that is processed through a
hed=siretch mill in accordance with the requirements in 5.2.1, Rallening best specimens shall be oblained
gither prior ko or after such ireatment 3l the oplion of the manufactuners,

9.54 Tast Method

Test specimens shall be flattensed between parallel plates. From each pair of flattening test specimens, one
shall be flattenad with the weld located in the 90° position and the other with the weld located in the O°
position. Test specimens shall be flattened until opposite walls of the pipe meat.

Mo cracks, boeaks, or lears and no opening of the weld shall oceur in the specimen unbil the distance
betwesn the plates & less than that specified in Table C.17 or Table E AT,

Thera shall be no evidence of lack of fusion or incomplete fusion in the weld, or laminations during the
antire flattening procass.

Cracking at the tesi piece edge shall be acceptable if there is no evidence that these imperfeciions
propagate to the rest of the test piece. The edges of the test piece may be rounded or chamfared.

NOTE  Definitions and illusirations are confainad in AP 5T1.
8.55  Additional Requirements for Grade P110 Pipe and Grade Q125 Casing

The reguiremsants in A6 (SR 11) shall apply when EW pipe and A6 (SR 11) are specified in the purchase
agreament (see 5.1).

9.56 Invalidation of Tests

A test specimen that shows defective preparation or material imperfactions unrelated 1o the intent of the
tesl, whether observed before or alter lesting, may De discarded and be replaced by anolher specimen
frarm the same kenglh of product

a.57 Retests

If either test specimen representing a single length of pipe fails o meet the requirements specified, the
rmanufaciurer may elect to make additional tests on apecimens cut from the same end of the same kength
of pipe, until the reguirements are mei, except that the finished pipe shall not be shorter than &0 % of its
length after the nitial cropping. If any test specimen from a length of pipe representing a lot fais to conform
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bo the reguirernents specilied, the manufaciurer may elect lo repeat the lesis on specimens cul Trom Two
addilional kengths of pipe from the same kbl IF such specimens conform b the specified requirerments, all the
lengths in the o shall be accepted except the length initially selected for the test If any of the retest specimens
fails o pass the specified requirernents, the manufaciurer may elect to test specimens cut from the individual
lengths remaining in the lot, Specimens for retests shall be taken in the same manner &3 specified in 9.5.3.
Af the option of the manufaciurer, any lof of pipe may be reheat-treated and tested as a new |of.

9.6 Hardness Test
89.6.1 Fregquency of Testing—General

The frequency of hardness testing for all products shall b2 as specified In Table .35 or Table E_35, When
rmore than cne test s required, the test specimens shall be from diferent lengths, except for a single plece
lof wihere the test specimens may be taken from both ends of one length.

Addibional hardness festing on the outside surface and through-wall hardness {esting of pipe and upsets
may be carmed out a5 agresd upon bebwesen the purchaser and the manufacterer. Test procedures far this
additional tasting shall be agresd upon betwean the purchaser and the manufachures,

Mo test is required for pup joints, coupling blanks, or accessory material manufactured from a length of
Grades LBO, C90, TOS, C110, or 3125 pipe, coupling stock, coupling material, or accessory material
previously tested, provided thers is no subsequent heat treatmeant.

89.6.2  Freguency of Testing—Heat-control Tests—Grade LED

A product test block from each heat-control tensile test specimen shall be through-wall hardness-tested o
verfy conformance with hardness requirements.

A heat-conbrol hardniess test made on a product may also be considered as a product lest Tor the kil being
testean,

9.6.3 Fraguency of Testing—Grade L80

O pipe, coupling stock, coupling blanks, coupling materal, and accessory material, hardness testing shall
be carmed out at the same frequency as tensile testing for each of these products.

9.6.4 Fragquency of Testing and Test Specimen Location—Mon-upset Pipe—Grades C90, T35,
and G110

a) For Grades CO0 and TYS, one throwgh-wall kardness test in one quadrant shall b= made from one end
of each length. Approximately 50 % of these test rings shall b= cut from the front ends and
approzimatehy 50 % from the back ends of the pipa.

by For Grade G110, one through-wall hardness test in one quadrant shall be made on both ends of each
lemgth. Ifthe manufacturer applies a process contral plan that has been demonsatrated to the satisfaction
of the purchaser to be sufficient to ensure that the entire length of the pipe has homogensous hardness
properies, the teating frequency may be reduced 1o the frequency applicable for Grades C90 and TS
ima),

MOTE  Ses A,19 (SR 47) for optional frequancy of hardness tasting for non-upset, Grades C30 and T35,

9.6.5 Fraquency of Testing and Test Specimen Location—Upset Pipe—Grades C30 and T35

The pipe body of each kength tenzile-tested as reguired by 9.4.3 shall also be through-wall hardness-tested
in all four guadrants to verify conformance o the requirements. The fest frequency of the upsst shall be

one in every 20 lengths within each lot. One through-wall hardness test in four quadrants shall be made on
one upset from that length in the section of that upset with the maximum wall thickness.



CASING AND TUBIG 49

In addificn o the throwgh-wall hardness lests, an external-surface Brinell or Rockwell C-gcale lest shall be
rmade on the pipe body and one upset of each length

9.66 Frequency of Testing and Test Specimen Location—Coupling Blanks, Coupling Stock,
Coupling Material, Pup Joints, and Accessory Material—Grades C90, T95, and C110

For thick-wall tube used for making more than one coupling blank, pup joint, or accessory, through-wall
hardness tests shall be made on each of two test rings, one from each end.

Faor eoupding blanks, pup jeants, and accessory matenal heal-lreated in individual lengths, the plece having
the highest surface hardness in the ot shall be selected for through-wall testing.

For individually heat-treated coupling blanks, the hardness test ring shall be removed from the piece as
shown in Figure 0.9, The hardness sl dng shall be removed al mid-length position of individually heat-
treated coupling blanks. For indnadually heat-treated pup joints and accessory mabenal, the hardness fest
ring shall be remeved from edher the mid-length, as shown in Figure 0.9, or from a prefangation,
Through-wall hardness tests shall be made in four quadrants.

9.6.7 Frequency of Testing—Grade Q125

For casing, through-wall hardness tests shall be made on thres lengths per lol. The lengths for {esting shall
b salacted at random, provided the sedection procedure provides samples represanting the start and finish
of the heal-treat cycle and front and back ends of the tubsas.,

For coupling stock, coupling material, pup point, or accessory material heat-treated in tube length, one end
of each length shall be through-wall hardness tested (approximately 50 % sach end).

For coupling blanks, pup joinls or accessory malerial heal-lreated in coupling blank or individual length,
one piece from each 1ol shall be through-wall hardness lested

Through-wall hardness tests shall be made in one guadrant.

866  TestSpecimens

Tesl specimens for hardness lesting shall be remaoved from products according 1o lbcabions shown in Figung
0.9, or remaoved from the end of the length or from a prolongalion as specified in this standard, For all
grades, ihrough-wall hardness lests shall be made on either rings of product lesl blocks,

Through-wall hardness tests for one quadrant shall be made on a product test block or a ring. Through-wall
hardness tests for four guadrants shall be made on a ring or on product test blocks cut from a ring. Through-
wall hardness best rings shall be prepared as specified in Figura D10 in either one or four quadrants.

Hardness test surfaces shall be ground parallel and smoocth and shall be free from oxide scale, forsign
rnatter, and lubricants,

969  Test Method

Hardness tesis shall b= made in accordance with 50 6506-1 or ASTM E10 for HEW tests and 150 &6508-1
or A5TK E18 for Rockwell hardness tests.

Twa types ol hardness lest ane used in these standands:
— extenal surface tests involving a8 single indentation;

— through-wall hardness tests invobhang multiple indentations.,
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External surface tesls may be made using aither the Rockwell or the Brinsdl method and may be used for
product acceplance and process contral as specified in this standard,

Through-wall hardness tests shall be made by the Rockwall method and used for product acceptance for
mazimum hardness and allowable hardness variation and for as-quenchad hardenability. Through-wall
hardness tesis shall be made transverse to the aas of the product. When the hardness ring is removed
from the end of the length, the hardness tests shall be made on the side of the specimen farthest from the
end of the length (that 5, away from the quenched end surace) Tha firsl indentation on each product test
bleck o ring quadrant shall be performed mid-wall and shall be disregarded in onder o reducs the passibility
of errors,

For Grades LAD, C30, TS5, and 110 the through-wall hardness tesi shall only be made wsing hardness
testers with digital readout (one or more decmal places).

When the specified wall thickness of & product i less than 7.62 mm (0,30 in.), theee indentabons in the
mid-wall of the specimen In each quadrant are acceptable for through-wall hardness tests, For all other
products, in each guadrant three indentations shall be made in each of three locations. The hardness
numbers from three indentations in each location, ie. outside-wall, mid-wall, and inside-wall, shall be
combined o give 8 mean hardness number for each kocation. & through-wall hardness test comprises mean
hardness numbers for each location in 8 guadrant, in either one or four quadranis as specified in this
standard.

Indentations at the outside-wall and inside-wall locations shall be made betweesn 254 mm (0,10 in.) and
3.81 mirn (0,15 in.) from the applicable outer or inner surface, but not cloger than 2 15 indentation diameters
from the center of an indentation to the edge of the surface. Indentations shall be no closer than three
indentation diameters from another indentation, measured center to center. Alternate spacing of rows of
indentations is parmitted for thin-wall product.

The surfaces ol the product lest block or Ang thal contact the anvil and the indenter shall b parallel wilhin
0.5°. When product lest blocks of rings are prepared using a magnelic platen surface grinder, ar ather
consistent machming processes thal ensure that this reguirement is mel, verification of parallelism is nol
required. When olher melhods are used 1o prepare the product lest blocks of rings, the parallelsm shall be
verfied on each product test bock or fing.

The surface of the product test block or ring that contacts the anvil shall have a finish nol rougher than that
producad by dry grinding with 240 (P240) grit paper.

The surfaces of the product test block or ring that contact the anvil and the test machine components (2.9,
indenter, indenter-holder, amvil, and anvil seat) shall be visually inspected and shall be free of visible foreign
matter, lubricants, rust, and burrs.

Cherhang of product test blocks or rings beyond the anvil support of less than or equal o 40 % of the
surface anea of the product test block ar fing is acceptable, The ovarbang may exceed 40 % of the surface
area of the product test block or ring when the testing equipment is designed and validated to yvield
consistently aocurate results for such use, External support i3 nof permitted.

The anvil and anvil seat shall not have profrusions or indentations that adversely affect the hardness result.

When standardized test blocks are used for the verification of a hardness machine, the =ame anvil shall be
used for the verification as will be used for accepiance testing following the verification.

Chnily indenters thal have been calibrated (verified) for use with the specific tesl maching 1o be used, such
as during &n indirect verification, shall be used, When other indenters are used, they shall be verified using
an indirect verflication with respect to a more accurate indenter g reference indenter with less error),
The polished portion of the HRC indenter shall be visuslly inspected perodically for damage (2.9, cracks,
chips, pits, and so forth) with the aid of adequate magnification (e.g. 20% or higher),
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I b oo more hardness indentations al a location (same outside-wall, med-wall, of ingide-wall in a gquadrant)
are greater than 20 HRC, and if the diference between the highest and lowest indentations at that lacation
is greater than 2.5 HRC, then three additional indentations in the same location shall b taken, In such
case, the mean hardness number shall be based on the thres additional indentations. The test report shall
indicate that additional indentations were made, and the onginal test data shall be available wpon request,
Additional indentations are not allowed if any Rockwell hardness number s over 270 HRC for Grades GO0
or T%5 or over 31.0 HRC for Grade C110.

The through-wall hardness tesl B usually made using the Rockwell C-scale, It is acceplable o use the
Fockwell C-scale on malesials having a hardness below 20 HRC. Care should be exercised when
evaluating hardness below 20 HRC because of a polential lack of precision, Bul nevertheless these resulls
may be used to determine hardness. The use of the Rockwel B-scale on matenals having a hardness
bedow 20 HREC is al the oplion of the manufaciurer or as specified in the purchase agreement. Rockwell
hardness numbers and mean hardness numbers shall be reported in Rockwell C, from acheal or converted
numbers, to the firat or second decimal place.

Hardness convarsions shall be made in accordance with an appropriate conversion table selected by the
manufaciurer, unlass atherwise specified in the purchase agreament

HEW test numbers shall b rounded to threes significant digits and the test conditions reported if test forces
other than 28942 kM (3000 kgf), ball diameters other than 10 mm (0.384 in.), and test force application
duragtion other than 10 s to 15 5 are used.

Laboratory Rockwell C scale shall be used as a referes method In cases of disagresment,
89.6.10 Invalidation of Tests

Any test specimen that shows defective preparation or material imperfections unrelated io the intent of the
test, whether observed before or after testing, may be discarded and be replaced by another specimen
from the same length of product.

9.6.11 Perlodic Checks of Hardness-testing Machines

Pariodic checks of testing machines shall be made using the proceduras in 150 6306-1 or ASTM E10 for
HEW test machines, or 150 G308-1 or ASTM E18 for Rockwell hardness fest machines.

MOTE Both relevant 150 texs are enlilled *Procedure for Periodc Checks of the Tesling Machines by the User™ and
bodh ASTM paragraphs are entilled “Daily Verficalion.”

For through-wall hardness testing of Grades L0, CO0, TS5, and C110, the standardized test block shall
have a masamum nonuniformity of 0.4 HRC. For all other grades and hardenability tests, the standardized
test block shall have a maxmurm nonuniformity of 1.0 HREC. The nonuniformity of the standardized test
block shall be determined by the difference betwesn the highest and lowest indentation numbser stated in
the standardized test block certificate.

Af least two preliminary indentations on each standardized test bock should be disregarded in order o
reduce the poasibdity of erars, After the prefiminary indentations, at least theee hardness indentations shall
be made on the standardized test block, For through-wall kardness testing of Grades LEQ, CB0, T95, and
110 the emor shall not exceed £0.5 HREC. For all other grades and hardenability tests, the error shall mot
excead +1.0 HRC. The emror shall be determined by the certified mean hardness number of the
standardized test block minus the mean hardness number determined during the pericdic check.

The teating machine shall be checked at the beginning and completon of a continuous run of testing and at
such times a8 are required to assure the operator of the equipment and the purchaser (or representative) that
the machine s satisfactory. In any event, checks should be made at least once every 8 h of a continwous run
of testing, Checks shall be made on standardized test blocks within the following hardness ranges:;
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a) Grades LAO, GO0, and T95: 20 HRC 1o 27 HRC,
b} Grade C110: 24 HRC to 32 HRC;

c] Grade Q125 24 HRC to 35 HRC;

d) all hardenability tests: 35 HRC to 585 HRC.

If the checks indicate that the testing machine results are unsatisfactory, the maching shall be vearified by
indiract varification using standardized fest blocks according to the procedures in 150 6506-2 or ASTM E10
for HEVY test machines, or 150 6508-2 or ASTM E1B for Rockwel hardress test machines.

In cages of disagreement, for Grades C20, T8, and C110 one standardzed test block shall be within 20 HREC
to 26 HRC and another standardized test block shall b= within 30 HRC to 46 HRC to confirm accuracy and
linearity using a two-block verfication. The standardized test blocks shall have a maximum nonuniformity of
0.4 HRC [difference betwean the highest and lowest indentation number stated in the standardized test block
certificate). The error shall not exceed £0.5 HRIC (determined by the certified mean hardness number of the
standardized test block minus the mean hardness number determined during the perodic check).

Thie resulls oblained from the periodc checks shall be recorded and should be analyzed using accepled
slatistical process conlral lechniques, such as, bul nol lirmited 1o, X-bar (measurement aerages) and R
charis {measurement rangses) and histograms,

89.6.12 Verification of Hardness-testing Machines and Indenters

Indirect verification of hardness testing machines shall be performed al least once every 12 months and
after a direct verification has been performed, in accordance wilh the procedures in 120 6506-2 or ASTM
E 10 for HBW test machines, or 150 6508-2 or ASTM E18 for Rockwell hardness test machines.

The HRC slandardized test blocks shall be within 20 to 55 HRC to confirm accuracy and lineariby using a
two-block varification. The standardized test blocks used shall bracket the HRC range for acceptance
testing. The standardized test blocks shall have a maximum nonuniformity of 0.4 HRC (difference batwean
tha highest and kwaest indentation number stated in the standardized test bock carlificate). The arror shall
not excasd 20.5 HRC {determined by the certified mean hardness number of the standardized fest block
minws the mean hardness number determined during the indirect verification).

The indenter should be directly verfied at least every 24 months. HRC indenters shall be certified by the
manufaciurer for performance ermor (deviation) with respect to 8 more accurate indenter {e.g. reference
indenter with less error) and standardized test blocks in the range being tested. HRC indenters shall have
a maximum performance error of £0.4 HRC.

A calibration cerlificate (vesiicalion reporl) for the hardness tester shall be issued by an independent
certifying agency. The calibrabon agency that is used to conduct verfications of hardness testing machines
and HRC Indenters should be accredied to the requirements of 150 17025 (or an eguivalent) by a
recoqnized accrediding body that operates to the requirements of ISOVIEC 17011, As a minimum, the
callbration certificate shall identify;

a) tha reference slandard (150 G508-2 or ASTM E10, or both; 150 6508-2 or ASTM E18, or baoth);

b} method of verfication (direct or indirec!, or bath);

c) means of verification (referance blocks, elastic proving devices, and so forth);

dj lermperature;

g} hardness scale(s) verified;

fi  dabe of the verification;

g standardized lest Docks (mean handness number, Scale, Serial numbser, ranulacturer, and nanunifarmity |

h} results obtained;
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i} identification af the hardness test maching {manufacturer, model number, and serial number),
i} serial number of indanter;

ki cerlifying agency;

I} name of their representative peforming the verification.

9.6.13 Retests—Grade LEOD

For Grade L80 products, if a through-wall hardness test specimen representing a lot fails to conform to the
specified requirements, the manufacturer may ebect to make retests on two additional lengths from the
same kot from the same end as the original test specimen. If all the retesis conform o the requiremenis,
tha lot shall be accepted excapt the faded langth. If one or maore of the redest specmens faiks o confarm o
the specified eguirements, the manufacturer may elect to test each of the remaining lengths in the lot or
reject the lot.

9.6.14 HRetests—Grades CO0, TA5, and C110 Products Except for Coupling Blanks, Pup Jolnts, or
Accessory Material Heat-treated after Cutting to Indlvidual Lengths

For Grades CO0 and T9S, if any mean hardness number falls between 254 HRC and 27.0 HRC inclusive,
three addilional indentations shall be made in the immediale area 1o delerming a new mean hardness
fumiber. If the new mean bardness numbers does not excesd 254 HRC, the piece shall be accepted, Il the
new mean hardness number exceeds 25,4 HRC, the piece shall be rejecled,

For Grade C110, if any mean hardness number falls between 20.0 HRC and 31.0 HRC inclusive, three
additional indentations shall be made in the immediate area to determine a new mean hardness numbsr. If
the new mean hardness number does nof exceed 29.0 HRC, the piece shall be accepted. If the new mean
hardness number exceeds 29.0 HRC, the piece shall be rejected.

9.6.15 Retests—Grades C90, T95, and C110 Coupling Blanks, Pup Joints, or Accessory Material
Heat-treated after Cutting to Individual Lengths

For coupling blanks, pup joints, or accessory maleral heal-treatled after culling to Blank or individual
lergths, if the hardness best specimen representing a kol fails o conform o the specified requirement, the
pigce of length shall be rejecied. The manufaciurer shall either reheal-ireat the kil or make three addiional
beesls from the lob using the same selection criteria for the pleces selected in the original test, If any of these
three retests fail, the entire heat-treat lot shall be rejected,

9.6.16 Retests—Grade Q125—General

If the alowabls hardness variation as specfied in Table C.5 or Table E.5 & exceaded on a specimen, the
surface In that quadrant may (at the option of the manufactiurer) be reground below the initial hardness
impressions and retested, Only one re-grind and retest = allowed for each specimen. After retest, product
that faiks to confarm 1o the specified requirements shall be rejected,

9.6.17 Retests—Grade Q125—Casing, Coupling Stock, and Coupling Matarial

If more than one of the initial three lengths required to qualify a kot of casing s rejected, then the
manufaciurer may elect to test each of the remaining lengths in the lot. Retests of these lengths shall onky
be allowed as specified in 9.6.17.

I iy o of the initial thres kengihs required o gualify a ol of casing & rejected, then an additional three
lerrgths may be lested o allempl to quality the ot of casing, Retests of the addilional lengths shall only be
allowed a8 specified In 9617, If any of the additional three lengths required to qualify a kot of casing is
rejected, then the manufacturer may elect to test each of the remaining lengths in the lot or reprocess the
lof (that Is, five of the six lengths tested shall mest the requirements of 6.8 and Table C.5 or Table E.5 1o
qualify the casing on a lot basis),



b AP| SPECIFIGATION SCT

9.6.18 Retests—Grade Q125—Coupling Blanks, Pup Joints, and Accessory Maberial

In the case of coupling blanks, pup joinls, of accessory maledial heal-reated as individual pleces, if the
hardness varialion as specified in 6.8 and Table C.5 or Table E.5 is excesded, the manulachurer My Canry
out through-wall hardness testing of three more pleces from the lot in guestion, If a specimen from any one
of the three pleces exceads the allowable hardness varation, the ot shall be rejected.

8.6.19 Rejected Lots—Grades LBO, C90, T95, €110, and Q125

For all products, rejected lofs may be reprocessed (that is, heat-treated again) and hardness-tested again
as new lats,

9.7 Impact Test
9.71 Specimen Size and Orlentation

When the use of full-size (10 mm = 10 mm) fransverse test specimens is not possible, the largest possible
subsize transverse test apecimen listed in Table C& or Table E.& shall be used. When It is not possible (or
allowed in accordance with 9.7.3) to test using any of these transverse test specmeans, the largest possible
longitudinal test specimen listed in Tabk: C.8 or Tabke E.& shall be used,

Specimen notch axis shall be oriented perpendicular to the axis of the fube [normal o the tube surfacea)
(zee Figure 0.11).

Impact test specimens shall not be machined from flattened tubulars.

¥When testing EW pipe using a fransverse test specimen, the weld seam shall be positioned at the notch in
the CWM test specimen.

¥When longitudinal impact test specimens are used for EW pipe, the test specimens shall be taken from a
location approamataly 90" from the weld.

The surface of the finish-machined transverse test specimen may contain the outside diameter curvature
of the orginal tubular prodwct, provided that the requirements of Figure 0,12 are met. These specimens
shall be wsed ondy {o parmit the use of a transverse specimen of maximum possible thickness consistant
with Table C.8 or Table E.8.

When the outside diameter or wall thickness precludes the machining of lkongiudinal impact test specimans
Wa-size or larger, the product need not be tested; howewver, the manufacturer shall use a chemical
composition and processing that is documented and demonsirated to resull in impact-energy absorpiion,
which meets or excesds the minimum &pacified reguiremeant.

9.7.2 Hierarchy of Test Specimens
Tha higrarchy of test specimen orientation and size is specfied in Table C8 or Table E.S.
8.7.3  Alternative Slze Impact Test Specimens

Af the manufacterar's oplion, impact test specamens of an alternative size, listed in Table C.8 or Table E.&,
may be wsed in liew of the minimum size specified in Tables CAD and C.11 or Tables EAD and E.11.
However, the altermative lest specimen setacted shall be higher on the hierarchy table (Table C.9 or Table
E.9) than the specified size, and the absorbed energy requirement shall be adjusted consslent wilh the
orientation and size of the impact specimen,

a9.7.4 Subsize Test Specimens

The minirmum CWMN absorbed energy requirement for subsize lest specimens shall be thal specified for a full-
size lesl specimen multiplied by the reduction Tactar in Table C8 or Table E.8B; however, in na evenl shall a
subsize lest specimen be used il the reduced absorbed energy requirement i less than 10 0 (7 1-lk),
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9.7.5 Test Temperatura

The test temperature shall ba 0 "C (32 °F) for all grades exceplt Grades J55 and K55. Grades J55 and K&5
shall be testad at 21 °C (70 °F). An aliernative lower fest temperature may be spacified in the purchase
agreament or salected by the manufacturer for any grade. The tolerance on the test temperature shall be
3 " [£5 °F). If material is tested al a bower temperature and meeis requirements, testing at a highar
tempesatung is nob reguingd

8.7T6  Statistical Impact Testing

By agresment betwesn the purchaser and the manufaciurer, the SRa for statistical impact testing in AT
(SR 12) shall apphy.

9.7.7 Reference Information

AP SCE or 150 10400 includes reference information on fracture mechanics and equations and tables used
in preparing impact requirements.

978 Sampling—Grades J55 and K55

For accessory material, when reguired in 6.6, and for coupling stock, coupling material and coupling banks,
one et of lest specmens shall be taken from each lof.

Fraguency of testing is specified in Table C.16 or Table E.16.
8.7.8 Sampling—Grades N80, R95, LBO, C30, T95, C110, and P110
For pipse, whan impact testing is required, one sei of test spacimeans shall be laken from sach lol.

For accessory material, when required in 6.6, and for coupling stock, coupling material, and coupling blanks,
one s&t of test specmens shall be taken from each lof.

Fregquency of lesting is specified in Table G016 or Table E 16,

9.7.10 Sampling and Test Specimen Location—Grade Q125

For casing, three lengths per kot shall be tested. The lengths for testing shall be sslected at random,
provided the selection procedures give sampdes representing the start and completion of the heat-ireat
cyche and the front and back ends, as processed, of the casing.

Far coupling slock, coupling matenal, pugp jint, oF accessary matenal heal-Peated in tube length, one piece
frorm an end of 2ach length shall be tested. Front and back ends, as processed, shall be tested on an
approximate 50 % basis,

For coupding blanks, pup joints, or accessory matenal heat-ireated as individual pisces, oneg piece from
aach lot shall be tasted.

Fraguency of testing is specified in Table C.16 or Table E.16.
8.7.11 Test Method
CWM impact tests shall be conducied as specified in ASTM AZT0 and ASTM E23.

The shear area shall be measuwred and, for Grade C110 and A 16 (SR 44) products {see 12.3), shall be
reporied.
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To determing conformance with these requirements, the observed resull of a est shall be rounded to the
nearest whode number, The impact energy value for & sel of lest specimens [i.e AV EraE of thres besls)
shall be expressed as a whole number, rounded if necessary. Rounding shall be in acoordance with the
rounding method of 190 80000-1 or ASTM E29,

8.7.12 Invalidation of Tests

Anvy best specimen that shows defectve preparation or material imperfeciions unrelated to the intent of the
test, whether observed before or after testing, may be discarded and be replaced by another apecimen
fromn the same bkength of product, Specimens shall not be judged defective simply because they falled 1o
exhibit the minimum absorbed enengy requirement (see 9.7 13 to 9.7 15).

89.7.13 Retest of a Length—All Grades

If the results of more than one specimen are below the specified minimum absorbed energy requirement,
or if the result of one specimen is below two-thirds of the minimum specfied absorbed enengy reguiremsnt,
a retest of three additional specimens shall be made from the same length. The impact ensergy of each of
the retest specimens shall equal or excesd the specified minimum absorbed energy requirement or the

length shall be rejected.
89.7.14 Replacement of a Reject Length—All Grades

If the results of a test do not meet the requirements of 6.4 to 6.6, a3 applicabde, and do not qualify for
retesting in accordance with 8.7.13, then an additional three test specimens shall be removed from each of
three additional lengths from the lot. If all the additonal lengths fested conform to the requirements, then
the lot shall be qualified except for the kength that was initially rejected. If one or more of the additional
lengths tested fail to conform to the specified requirementis, the manufaciurer may elact to test individualky
the remaining lengths in the kot or reheat-treat and test the lot as a new lot.

8.7.15 Multiple Length Rejection—Grade Q125

If more than one of the initial three lengths required to qualify a lot of casing s rejected, retesting to qualify
the kot is not permitted. The manufacturer may ebect to test each of the remaining pieces in the lot, or io
reheat-treat and tast the ot as a new lot,

9.8 Grain Size Determination—Grades C90, T95, and C110

9.8.1  Sampling

Grain size determination shall be made on each as-gquenched hardenability test sample.
9.8.2  Test Method

Grain size shall be determined by metallurgical evaluations, such as the McocQuaid-Ehn test or other
methods as specified in 150 843 or ASTM E112.

9.9 Hardenability—Grades C90, T95, and G110

Hardenability shall be determined on one sampls per production run or heat-treatment practice. Through-
wall hardness tests in four quadrants shall b= made at the beginning of each order, and thereafter whenawver
a eize change occurs or the austenitization and quenching process conditions are not within the validated
process conditions for the product.

910 Sulfide Stress Cracking Test—Grades G930, T95, and G110
9101 General

When not specified in this standard, the details of the manufacturers qualfication, frequency of S50 teating,
retest proceduras, and testing practices should be addressed by the purchaser and the manufacturer prior
to placing or accepling & purchase agreement.
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MACE TRMOITT-2016 shall be used in conjunclion with the requirements in 6,14 o delerming the room
termperature 350 resistance of Grades C90, T95, and G110 products,

9.10.2 Frequency of Testing

For Grades C90, TS5, and C110, the level of resistance to S5C shall be evaluated with the reguirements
in G.14 using one or more of the following s specified by the purchaser:

a) For Method A

1) For Grades C3) and TS5, one specimen per lot, as specified by 3.2, unless otherwise agresd. Also
s8e requirements in A 18 (SR 46).

2y For Grade G110, three specimens per lot, as specified by 9.2, unless otherwise agreed. Specimens
shall be taken from the ends of threse different products sebected from subdots composed of the front
one-third, middle one-third, and back one-third of the lat.

3 By agreement bebween the purchaser and the manufacturer, the number of specimens for NACE
Method A per lof can be modified as follows:

i} For Grades C80 and TS5 may be increassd up to three par lot

i)y For Grade C110 may be reduced to one per lot with a qualified process control that is sufficient
o ensure the product parformance as described in 6.14.4.

by For Method B;
1) For Grades C80 and TS5, one sample per lot shall be tested, as specified by 9.2,
27 Samples shall be selected according fo 9.10.4.

] For Method D

1) For Grades C80, TS5, and C110, at keast threa valid spacimens per lol, as specified by 9.2, taken
from a single sample, shall be tested.

21 Samples shall be selected in aooordance with 9.10.4,
8.10.3 Test Specimens—General

For Mathod A, standard MACE tensile test specimens [6.35 mm (0.250 in.]) shall be used, except whare
MACE subsize tensile specimens are required because of product dimensional constraints.

For Method D, standard DCE specimens [9.53 mm (0,375 in )] shall be used, except where subsize DEB
specimens are required because of product dimensional constraints,

Whin the culside diarmeber or wall thickness impedes the machining of subsize specimens, the manulaciurer
shall demaonstrate that the chemical compasition and processing manufacturing roule used & documanted
b mieet o excesed the minimum specified reguiremnent on a larger 00 andior wall thickness product,

9.10.4 Test Specimens—5Selection and Location
Where possible, based on product size and type of test specimen required, and unless otherwise specific

by the purchaser, the S5C test specimens, for all test methods, shall be taken at mid-wall, from a kength
and end selected using one of the following criteria.
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aj

b

c)

d}

For all test methods, for Grades G20 and T95 a mean hardness of 24.4 HRO or higher, of for Grade
G110 & mean hardness of 28,0 HRG or higher

For all test methods, the highest mean hardness number based on preliminary hardness testing with a
minimum of five kengths per lot and a frequency of not less than one kength per 20 spaced uniformby in
the sequence of the lot

MOTE  Preliminary hardnass festing is intendad to capture § % of tha required hardnass tests in order o expadile
S50 tesling: these kenglhs are parl of the pipe requined 1o be bested in 6,71,

For all fest methods, specimens shall be taken from product represanting the highest mean hardness
far a particular kot, Or

For all test methods, when agreed upon by the purchaser, the manufacturer may wse randomly selecied
samples provided prior documented validation test results or previows gualfication of the manufaciuring
procedurs (im Bccordance with NACE MRO1TSIS0 15158) confirm that the manufacturing procedure
results in products that meet the S5C requirements as describad in 6.14.4.

Hardness data obtained on the 55C test spacimans shall ba for information only.

9.10.5 Retests—S5C Grades C90, TS5, and C110

aj

b}

&)

Grades GO0 and TS For Method A or Method B, relesting may be performed on bo s specimens
taken frarm an area of the product adjacent 1o where the nilial failed 1est specimen was taken, If ane or
bath of the relest specimens Tails, the lob shall be rejected. Rejected lols may be re-heal reated and
fested as new bals

If retesis conform fo the reguirements, the kot shall be accepted.
For Grade G110, Method A

1) When initial testing is undertaken with thres specimens per kot [as in 8.10.2 a} 2}], if mora than one
initial specimens fails, the lot shall be rejected. If only one of the initial three specimeans fails, a
ratest may be parformeed as follows: wo addifional specimens shall be faken adjacent to whera tha
initial thres specimens ware removed. Rejected lofs may be re-heat freated and tested as new ofs.

23 When initial testing s undertaken with one specmen [as in 91022 a) 3) i), if the specimen fails,
the kot shall be rejected unless a retest is performed on two additional specimens taken adjacent
fowhere the initial specimen was removed. If one or both of the retest specimens fails, the lot shall
be rejected. Rejected lots may be re-heat treated and tested as new lols,

If the resulis of the retests (comprising both specimens) conformes to the reguiremeants, the lot shall
b accepbed.

For Method D, the folowing retesting critera shall apply:

1) I the average K. does not meat the minimum requiremeant, three addibonal test spacimeans may
b= taken from an area of the product adgacent to where the initial falled test specimens were taken,
A new average Kjg.c value shall be calculated by including the original results of the failed DCB =at
in addibon 1o the relest spetimens, The relest specmens shall conform o both the minimum
individual value and the minimuem mean Kgq. requirerant,

2) I enly one indvidual Kjgg: does nel meel the minimum requirement, a retest may be performed an
three test specimens taken from an area of the product adjacent fo where the initial faded test
specimen was taken. Thess test specimens shall conform fo both the minimum individual value
and the minimum mean &g requirement.

If retasting fails, the lot shall be rejecied. Rejected lods may be reheat treated and tested as new
labs. If the results of the retest conforms 1o the eguirements, the lot shall be accepted.
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8.10.6 Invalidation of Tesis

An 55 test shall be deamed invalid and a replacemant best performed only when an assignable cawss is
identified and not simply becausa it fails to axhibit the minimom S5C requirement. Assignable causes
include, but are nof limited 1o, the fallowing:

a) test specimen machining defects;

b Gesbng errors;

c) any identifed cause of imalidation detailed in MACE TMO177-2016; for Method D, specific causes ar
found in paragraph 11.6.

For Method D, the user may request the preparation of the mechanical essurance graph, according fo
MACE TMO177-2016, Appendix D. Invalidation of results based on the application of such appendix shall
be accepted upon agreement between the manufacturer and the purchaser.

NOTE  Rafer to WACE TR 77-2018—Appandix [, Recommandation for Datarmining Machanical Quality Assurance
of Test Resulls Tor Method D (DC8 1est).

8.10.7 Additional Testing Provisions for NACE TMO177-2016, Method D

Eithar non-pre-cracked or fatigue pre-cracked specimeans may be usad. If fabigue pre-cracking of specimeans
is employed, the maximum stress intensity factor during pre-cracking shall not excead:

a) 29,7 MPam"E (27,0 ksiin, V2 for Grades C90 and TOS; ar
by 20.4 MPa-m™# (18.6 ksi-in. ") for Grade C110.
The arm displacement values and makimurm'minimum toderances are shown in Table 19.

Table 19—~Arm Displacement Values and Max/Min Tolerances

5l Units USC Units
Grade
[+ 003 mm=0.03 rmem) {+0.307 ind =002 )
i 076 mm 0030 in.
Ta45 071 mm 0.028 in.
110 051 mm 0.020 in.

Before the S5C test, Rockwell C hardness tesis {minimwm of three indentations) shall be made as shown
in Figure .28, Hardness data obisined on the DCE test specimens shall be for information anly.

9.11 Metallographic Evaluation—EW Grades J55, K55, NBO, LB0 Type 1, R85, P110, and
Q125

For Grades P110 and G125, and for Grades J55, K55, N0, L80 Type 1, and RB5, a metallographic
avaluation of the aleclric-wald zone shall be parformed at the baginning of the walding process for each
size of iubular, again at least each 4 h during the welding and afier any substantial interruption of the
walding procass. The samples shall b obdained prior to heat ireatment, when applicable. The manufacturar
shall have objective criteria to evaluate the accepiability of the electric-walded zone.
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9.12 Hydrostatic Tests
9121 Hydrostatic Test Procedures

Each length of pipe shall be tested full-length subsequent to upseiting {if applicablz) and subseguent o
final heat treatment (&3 applicable) to at least the hydrostatic pressure specified in 9122 without leakage.
The test conditions shall b held for not less than 5 8 at full presswre. For electric-weld pipes, the plpe seam
shall be inspecied for leaks and sweats while under full test pressure. The entity performing the threading
shall perform & hydrostatic test (or arrange for such a test) on the full length of pipe unless praviously tested
full-length to at least the pressure required for the final end condition. The test shall be performed in one of
the following conditions:

ap  plain-end non-upsel provided no upsetling or further heal reatrment will be p&l'rﬂl'l"l‘lelﬂ.

b} plain-and non-upset after heat ireatmant;

c)  plain-end after upsetting, provided no further heat treatment will be performed;
MOTE  H swch ppe hes bean tested fulkength 1o the thresged-and-couplad test pressure n the plain-and
candition prior o upsetting, tha bast of the upset partion may be mada after upsatting using an end taster that seals
behind fha portion of the pips that was heatad for upsetting,

d} plain-and upset after heat freatment;

a) threaded without couplings applied,;

1 threaded and coupbed with couplings applied power-tight,

For pipe requiring heat treatment, the test shall take place after the final heat freatment. The test pressure
shall b= at least the threaded-and-coupled test pressure for all pipe with threaded ends.

Pug joimts, after machining to the final plain-end dimensions and after any heat freatment, shall be tested
elther plain-end or threaded.

The tester shall be equipped with devices for assuring thal the specilied lest pressure and tme interval
requiremants are mel The esl pmssur&-masurﬁm device shall be calibraled D}' rreans ol a ﬂea-mvelghl
tesler, of eguivalent, For mechanical pressune devices {'E.'Q. Baourdan tube and dial I"Eﬁﬂl.‘.ll..ll]. the maximum
calibration interval shall be & months, For elecironic PrgssLTre devioes (e, Prgssung Transducers), the
maximum calibeation interval shall be 12 months. Calibration and verification records retention shall be as
given in 12.4,

Mo hydrostatic test is required for pup joints manufactured from a length of fubing or casing pravioushy
hydrostatic tested, provided there is no subseguent heat treatmeant.

MOTE 1 Marlensilic chromivm sieels are sensilive to galing; special precaulions can be necessary Tor thread surface
Irealrmant o lubricalion, or Bath. Lo minimize galling dwing hydrostatic esting {plug applicalion and removall

NOTE 2 Various types of hydro-test systems are available; the anity parforming the hydro-test is responsible for
establishing a test procedwrs that minimizes the polential for damage to the pige and threads of both the pige and
caupkng.

9122 Hydrostatic Test Reguirements

Pipe shall conform to the fest requirements for the size, grade, and end-finish.

For theeaded pipe, the hydrostatic test pressures shall be standard pressures calculated as described in
8.12.3, or a higher pressure as agreed upon between the purchaser and the entity performing the threading,
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For plain-gnd pipe, excepl Grade Q125, the hpdrostatic lest pressuras shall be the pressures calculaled as
degcribed in 9123, or & hgher pressune a5 agreed upon bebween the purchases and the manulaciurer,
This does not preclude conducting subsequent hydrostatic tests at a fiber stress not exceeding 80 % of
specified minimum yield strength, in accordance with the formula listed in Eqguation (9), Fallure to pass this
hydrostatic test without leakage i3 basis for rejection.

Plain-gnd Grade 0125 pipe shall be tested as agreed upon belween the purchaser and the manufachurer,

Testing is not required on coupling stock, coupling matenial, accessory matenal or Grade 0125 pup joinis,
except by agreement between the purchaser and the manufacturar.

NOTE 1 The hydrostatic test pressures specified herein ang inspaction test presseras, ama not intended as a basis
far design and do nol necessarily have any direct relationship o working pressunes,

NOTE 2 The user should be aware that couplings having AP| threads with special clearance or standard owlside
dimmieders can leak at a pressure less than the allemaliee test pressure for the plain-end or threaded-and-coupled tube,
dusr (0 inadequate bearing pressune between the coupling and pn

8123 Test Pressure Calculation

The standard hydrostatic test pressures shall be caloulated using Equation (9), rounded to the nearast 0.5
MPa {100 psi) and Bmited 1o a maximum of G8.0 MPa (10,000 psi):

p=(2xf% Yspin= 1)/ D (9)
wheng

I is the hydrostatic fest pressure, in megapascals (pounds per square inch};

K i @ facion

— 0.6 for Grades H40, J55, and K55 larger than Label 1; 9 3
— 0.8 for Grades H40, J55, and K55 less than or equal 1o Label 1: 9 3,
— 0.8 for all other grades and sizes;

Yomn 18 the specified minimum yield strength for the plpe body, in megapascals (pounds per
sgquare inch);

fil is the specified owtside diameter, in millimeters (inches);
{ i the specified wall thickness, in millimelers (inches)
MOTE  The formida {Equation [9]) for hydrostalic lest pressure is applicable b balh 51 and USC unis.
a) By agreement between the purchaser and the manufacturer, an alternative test pressure may be used,

Alernative test pressures for Grades H40, J55, and K55 in sizes larger than Label 1: 9 5y are calculated
wsing a factor Fof 0.8,

b} A test pressure lower than the calculated value is allowed under the following conditions.

1) The calculated lest pressure value exceeds 690 MPa (10,000 psi),
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iy In this situation, the test pressure shall be al least G0.0 MPa (10,000 psi)

i) By agresment between the purchaser and the manufacturer, an alternative best pressure greaber
than 620 MPa (10,000 psi) shall apphy or the provisions of A13 (SR 41.1 or SR 41.2) shall apply.

2y The test eguipment is physically limited.

i} The manulacturer shall have a documented design basis 1o establish the physical limitations
al the hydrostatic test equipment, If the calculaled lest pressure [based on Equation (6)] is
QI'E!EHEI‘ than e mﬁiﬂﬁ' -:*:apahiily ol the hmsmi-: hasl 'E'l:ll..lili':'l'l'lﬂl'lt. the manufaciures, upan
agr&errhenl wilh the purchaser, shall use a lest pressune aqual [o the nhyslml Eﬂpﬂb"ily’ ol thi
lest E}Uii}‘-l‘ﬂ&ﬂl.

i) The hydrostabc best equipment capability may be lass than 205 MPa (3000 psi) anly for those
products where the calculated test pressure is less than 20.5 MPa (3000 psi)

1) The pipe is threaded and coupled, and a lower pressure is required to avoid leakage due to
insufficient coupling strength or interface pressure between pipe and coupling threads.

The lower pressure shall be calculated for threaded and coupled pipe, as specified in APl 5C3 and 150
10400,

NOTE W the calculated hydrosistic tast pressure would exceed tha contact prassuwre of tha connector, hydrostatic tast
may ba parformed in plan and condition or without tha coupling installed.

913 Dimensional Testing
8.13.1 General

Diamedar or wall thickneass shall be reporiad fo the numbser of decimal places shown in the relevant fablaes,
that is Tabdes C for Sl wnits or Tablas E for USC units, excepd that for sizes in 51 units larger than Label 1:
G 8y in Table C.1 the diamster shall be reported to one decimal place.

MOTE  In this standard, the specified pipe cubside dismeder, expressed in S units, alvays uses wo decmal places

for design purposes bo ensure inlerchangesbility of actual product regardless of whethar it was produced using
dimensiang in 31 or USC unils.

8.13.2 Diameter Measurament

8.13.21 General Requirements

For pipe, coupling stock, coupling material, and accessory material, the manufacturer shall demonstrate
conformance to the requirements of 7.3.2 in a single diametric plane at 8 minimum fregquency of one kength
of pipe, coupling stock, coupling material or accessory material per one hundred kengths.

For non-upset pipe, coupling stock, coupling materal, and accessory materal, the measurements shall be
made with pi-tapes (wrap lapes), micrometers, calipers, snap gauges, semiautomated or automated
Syalems.

Far ugsel casing and Label 1) 2 Hpand larger ELY lubing, the measurements shall be made sith micromelers,
calipers, snap gauges, semiautomated or aulomaled syslems

The manufaciurer shall measure the diameter of both ends of pipe ordered as plain-end, coupling siock, or
coupling material at a minimum frequency of one per one hundred.

I any product faiks i meet the reguirements, the provisions of 5.13.3 shall apply,
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In case of despube of the minimum diameler requirements, micromeber measurements shall govern, In case
of digpute of the maximum diameler requirements, pi-lape (wrap lape) measwrements shall govern. Whan
using & micrometer, three measurements shall be made in the nonconforming area and averaged, The
average of the three readings shall b= used to determine the conformance of the diameter.

9.13.22 Reguirements for Automated or Semiautomated Systems

In the case of semiautomated or auiomated diameier measuwrement syatems, the manufacturer shall
rmaintain records verfying the system(s) capabilities in accordance with the requiremsnts of ¥.3.2.

aj Tha varfication shall cover, as a minimum, the following criferia;
1) size range;
2} coverage details;
3 accuracy of measurement,
4 repaatability;

5) documentation demonstrating that out-of-tolerance pipe are detectsd using the diameter
measurement eguipment; whese the rmeect threshald for diameler measurement shall be
established using reference standards within the specified diameter Tor the product (o be inspecled,

6) sei-up parameters.
by  The mamufacturar shall maintain documentation ralating to:
1) meagurement equipment description;
2y parsonnel qualiication requireaments o oparate the measuramant aguipment;
1) measurement equipment operation proceduras;
4} ftype of referance standard utilized fo satisfy the applicable 7.3.2 and 7.11.1 reguiremenis;

51 dynamic data demonstrating the measurement equipment capabllities during normal opsration
conditions.

9.13.3 Diameter Retosts

If any pipe, coupling stock, coupling material, or accessory material fails o meet the specified diameter
requiremants when measured with calipers, micrometers, or snap gauges, the manufacturer may =lect o
make measurements on three additional lengths from the same lot. If any pipe, coupling stock, coupling
material, or accessory material fails to meet the specified dismeter reqguirements whan measured with a pi-
tape, and unless the manufacturer can show evidence of a specific problem affecting only that length of
pipe, coupling stock, coupling material or accessory material, each pipe, coupling stock, coupling maternial,
or accessory matarial from the same kot shall be measured for conformance.

I all retest messusements contorm 1o the specified diameler requirements, all lengths in the kot shall be
accepted except the kength initially selected for messursment, If any of the retest measuwrements fails o meeat
the specified requirements, the manufacturer may elect to measure the individual lengths remaining in the |of,
Individual lengths that fall the specified requirements may be cut back and measured sgain for confarmance.

Af the option of the manufaciurer, any kot of pipe, coupling stock, coupling material, or accessary matarial
may be reprocessed and measurad as a new lol

MOTE Once lhe pipe, coupling stock, coupling malerial, or acoessory malerial has proceeded pasl ils last
mardaciiring gquality control point for darmeter, sorme devialions in the maximum and minirmum diamelens can ooeur
dusz Le handling and storage and should nol be cause for rejection. provided the average darmeber as measured by a
pHap= iz within the damatar iolarances.
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9.13.4 Wall Thickness Measurement

Each langth of pipe, coupling siock, coupling material, or accessory material shall be measwred o verify
conformance with wall thickness raguirements. Wall thickness measurements shall be made with a
machanical caliper, a go/no-go gauge or with a proparly calibrated MDE device of appropriate accuracy.

In case of dispute, the measurement determined by use of the mechanical caliper shall govern. The
mechanical caliper shall be fitted with contact pins having circular cross-sections of 6.4 mm (Y in.)
diameter. The end of the pin contacting the inside surface of the product shall be rounded to a8 maximum
radius of 38.1 mimi {1 Vg in.) for product sizes Label 1: 6 %/, and larger, a maximum radius of df4 for products
less than Label 1: & 4y, with & minimum radius of 3.2 mm (Vg in.). The end of the pin contacting the oulside

surface of the product shall be either flat or rounded 1o a radius of not less than 38,1 mm {1 Vs in)

To enswee conforrmance 10 wall thickness I"EqLIiI"EI'I'I'Er'ﬁS. Al seamless plp& and mupllng shock I"qu.-"ir'lg
eleciromagnelic or ullragonic nspection as specified in Table C37 or Table E.37 shall have the wall
thickness verified in a helical or longitudinal path over the full length of the pipe or coupling stock, excluding
end areas nol coverad I!.':-'g" aulamabed s:.-'sdems. n accordance with a documanbed pr-::u:.t:dure. The lacation
of the wall-thickness verfication equipment shall be at the discretion of the manufacturer.

For Grades LED 13Cr, S0, TS5, G110, and 125, wall thickness shall be maasured over the full body, with
a minimum coverage of 100 %% of the suface area covered by the aulomalic syslem, The minimum
reasunad wall ihickness for @ach length shall be recosded, Traceability andior reporting of each length is
only required when specified in the purchase agreement,

MOTE See A.21 (SR 49) lor addtional requirements Tar all ather grades.
Aocessory materal shall hawve the wall thickness verified if specified in the purchase agreement,

8.13.5 Drift Test

Al drift testing shall b= performed with & drift mandrel containing a cylindrical portion conforming to the
requirements shown in Tables .23 and C.24 or Tables E.23 and E 24 as appliceble. S=a 710 for
requiremants for casing used as tubing. The ends of the drift mandrel extending beyond the specified
cylindrical portion shall be shaped o permit easy enbry info the pipe. The drift mandrel shall pass freaky

through the langth wsing a manual or powear drift procedure. In case of dispute, the manual dhft procedure
shall b used. Pipe shall not be rejected unbl it has bean drifi-tested when it is free of all foreign matter and

proparty supported to prevent sagging.
89136 Length Measurement

For plain-end pipe, and for other products if specified in the purchase agreement, the length shall be
rmeasured from end to end,

Far threaded and coupled pipe:

a) when measuraed with the coupling installed, the length shall be measured from the end of the pin to the
outer face of the coupling;

by  when messured without coupling, the length shall be measured from pin end 1o pin end and proper
allowance for the length of the coupling shall be added,

Far intagral-joint tubing, the kenglh shall e measured from the pin end to the outer face of the box and.

For pup joints and accessories, the length shall be measured from end to end.
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9.13.7 Mass (Weight) Determination

Each length of casing and sach langth of tubing in sizes Label 1: 1.660 and larger shall be waighed
saparataly. Lengths of ubing in sizes smaller than Labal 1: 1.660 shall be weighed either individually or in
convanient bundlas.

The pipe manufaciurer applying the markings to the pipe body (see Saction 10) shall be responsible for
weighing the pipe to determine conformance with mass tolerance. The pipe may be weighed plain-and,
upset, non-upset, threaded, or threaded and coupled. Threaded-and-coupled pipe may be weighed with
the couplings screwed on or without couplings, provided proper allowance is made for the mass of the
coupdings. Theeaded-and-coupled pipe, integral-connection pipe and threaded pipe shipped without
coupdings shall be waighed with or without thread protectors f proper allowances are made for the mass of
tha thread protectors. Waighing of a pipse by a threader is nof mandatory.

9.13.8 Stralghtness Evaluation

8.13.8.1 General Requirements

Al pipe, coupling stock, coupling material, and accessory material shall be visually examined. The
straightness of questionably bent lengths or crocked extremities shall be measured as follows.

a) For Label 1: 4 "z and larger, using a straightedge or taul string (wire) from one end of the length 1o the
olher end

b} Using a straighledge with a minimwm kength of 1.8 m (G ft) of which al kast 0.3 m (1 fi) shall contact
the surface bayond the extent of the hooked exiremity or an eguivalant method. In the case of dispute,
tha straighiedge measurament shall govearn.

c) By semiautomated or automated method(s) with dermonstrated capability for detecting deviations from
stralghtness as defined in 791, Records for validation and verification shall be maintained In
accordance with 9,13 8.2, In case of dispute, the methodoloegies in a) or b) shall govern.

The taut siring and siraighledge shall be posiboned lo highlight the maximum devialion,

Ciaviation fraom the strasght, or chord height, shall not excead the requiremeants in 7.9, See Figures D.13 and
O 14. Measuramant of the deviation shall not be made in the plana of the upsel, the upset fade-away or the

coupding.

913,82 Semlautomated and Automated Straightness Evaluation System Capabllity

Before introducing semiaulomated or avlomaled strasghtness evaluation syslems in production, the
ranulfaciurer shall qualify the system by performing Inal measurements 1o verily and demonstrate the
syslem capabilily, accuracy, and repeatability in accordance with 7.9.1, Records of gualification shall
include all the tems mentoned below.

The manufacturer shall maintain equipment system records verifying the systemis) accuracy in accordance
with the requirements of 7.9.1.

ay The verfication shall cover, as a minimum, the following critena;
1) size ranga;
2) coverage details,
1) accuracy of measuremeant;

4 repeatability;
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) documentation demonsirating that out af inderance hooked and or bowed pipe are delectad using
fhe slraighiness measurement aquaprment; the regect threshaold Tewr straighiness measurement shall
b= established using reference standards within the specfied strakghtness for the product to be
inspectsd;

6) sab-up paramaters,
by In addition, the manufachurer shall maintain documentation relating to:
1) measurameant aguipment descripton;
2y personnel qualification requirements 1o operate the measurement eguipmenit;
3y measuramant eguipment operation procaduras;
4) ftype of reference standard utilized to satisfy the applicable 7.8.1 requirements;

) dymamic data demonsiraling the measurement equipment capabilties dunng normal operation
conditions

9.13.9 Intermal Upset Inspection

Inspection of the internal upset configuration shall be made with @ 90° hook-typs tood, The contact pin shall
have a circular cross-section of 4.8 mm (g In.) diameter that is visually determined to be attached
perpendicular to the handle. The end of the pin contacting the inside suface of the pipe shall be rounded
to a height (beteesn the radius tangent point and the vertical swrface of the contact point shafft) that shall
not exceed 0.30 mm (0,012 In.). The contact point radius shall not excesd the inside radius of the pipe
being inspected, Sharp edges on the contact point shall be removed. See Figure .23, The 90° hook-type
tool contact point should be maintained perpendicular to the longitudingl axis of the pipe while the contact
point is passed axially throughout the inside wpsst transition kength. Pressure on the contact point shall be
ni greater than the pressure created by the mass of the 90° hook-type tool.

3.14 Visual Inspection
2.14.1  General

Al visual inspection shall be camed out by trained personnel with satisfaciony visual acuity to detect surface
imperfections. Documented lighting standards for wisuwal mspection shall be established by the
manufaciurar. The minimum illumination level at the inspection surface shall be 500 lux (50 foot-candlas).

Al visual inspection may be al any appropriate paint in the manulfacluning precess, except thal end-area
inspeclion, when required, shall be after the inal heatl freatment

If another method is applied with demonstrated capabiity of detecting defecis as defined in 7.13, visual
inspection s not reguired.

Il end cropping is performed o remove defects, the end of the pipe revealed after cropping shall be
subjected fo a repeat intermal surface iInspection as previoushy performed.

9.14.2 Pipe Body, Coupling Stock, and Coupling Material (Excluding Pipe Ends)

Each length of pipe, coupling stock, and coupling material shall be visually inspected ower the entire outside
surface for the detection of iImperfectons.

9.14.3 Pipe Ends

Pipe ends shall b= visually inspected on the outside surface for a minimum distance of 450 mm {18 in.).
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For non-upsel products, pipe ends shall be visually inspecled on the inside surface for a minimum distance
of 2,50 or 450 mm (18 in.), whichever is the lesser,

For upsst producis, pipe ends shall be visually inspected on the inside surface for a minimum distance of
tha length of upsat including the nun-out intarval.

9.14.4 Disposition

Surface imparfactions disclosed by visual inspaction shall be treated in accordance with 9.15.18, 81517,
and 9.15.18.

9.14.5 Machine Vislon Technigue for Visual Inspection
8.14.51 General

If other visual technique(s) with demonstrated capability for detecting defects as defined in 7.13 are applied,
physical visual inspection is not required.

8.14.52 Machine Vision Technigue System Capability

Before introducing machine vision technigus systems in producton, the manufacturer shall gquakify the
sysiem by performing trial measuraments to varify and demaonstrate the system capability, accuracy, and
repeatability. Records of gualification shall indude all the items mentioned balkow.

The manufaciurer shall maintain inspecton eqguipment aystem records verfying the systemy{s) capabilities
in detecting the specified reference indicators used to establish the equipment test sensithvity.

ay The verfication shall cover, as a minimum, the following critena;
1) size range;
2 coverage details (for inside or outside surfaces);
1) repeatability based on reference artificial or natural indicators;

4) documentation demonstrating that the defects typical of the manufacturing process are detacted
using the inspection eguipmenit;

5) set-up parameters.
b} In eddiion, the manufacturer shall maintain documentation relating to:
1) imspection equipment descripion;
2y personnel qualification requirements to operate the inspection equipment;
1) imspection equipment operation procedures;
4) ftype of reference standard used fo satisfy the applicable requirements in 7.13;

5) dymamic test data, demonstrating the inspection equipment capabilities during normal operation
conditions.

9.14.53 Disposition

Surface Imperfections disclosed by the machine vision inspecton equipment shall be treated In accordance
with 91516, 9.15.17, and 9.15.18,

In case of dispule, inspection as in 9.14.1 1o 9.14.4 shall govern
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915 Mondestructive Examination
9,151 General

Subgection 9,15 specfies the NDE reqguirements and inspection levels for seambzss and electric-welded
pipe and for cougling stock. For MDE of couplings, see B.11. A summary of the required MDE operations
for seamless pipe, coupling stock, and the body of welded pipe is given in Table C.37 or Table E 37, Al
pipe and coupling stock that require MOE (except visual inspection) shall be inspected full-body, full-l=ngth
far defects,

The NDE standards referenced in this secton ane based on iradiional proven NDE methods and lechnigues
practiced and adopted wordwide for the Inspection of tubular products, However, other WNDE
methods/technigques, which have demonatrated capability in detecting defects as defined in 7.13, can be
used. Records shall be maintained in accordance with 9.15.4,

Al the discretion of the manufaciurer, the nolches referenced in Table .38 or Table E.38 may be orienied
al an oblgue angle such thal detection of defects typical of the manufacluring process is aptimized. The
technical justification for modification of the orentation shall be documenied

For Grades C80, T95, and €110, the cblique angle inspected shall be stated on the certificate. In the case
of material shipped directly o a processor from the ssamless pipe mill, the pipe mill shall provide the
processor documaniation regarding the obfique angle to be inspecied. The technical justification for the
orientation shall be docurmented.

If the provisions for purchaser inspection of pipe or witnessing of NDE operations, or both, are stated in the
purchase agresment, they shall be in accordance with Annex B.

The ngpections performed in accordance with 915, with the equipment calibrated o the reference
indicators in Tabbe C.39 or Table E. 39, should nol be construed as ensuring that the material requirements
in 7.13 have been mel

MOE equipmeant calibration shall be performed in accordance with ASTM ES43.

For full-body, full-length MOE, the inspection eguipment shall provide 100 % coverage for imperfections
other than wall thickness. For untested pipe ands, see 9.15.13.

When performing wel magnelic paricle inspection, wel particle concenlration shall be checked every B h
or every shift change, whichewer is more frequent, When performing fluorescent magnetic particle
inspection, the minimum back light intensity at the examination surface shall not be bess than 1000
Pem ™2 (10 Wem™E),

8.15.2 MNondestructive Examination Personnel

1508712, 150 11484, ASNT-SNT-TC-1A, or equivalent recognized industry standand shall be the basis for
the qualification of nondestructive ingpection personnel (exchding visual inspection). Such personnel shall
be requalified for any method previously gualified, if they have not performed nondestructive inspection in
that method for & period exceeding 12 months. The manufactrer or inspection company shall have a
training program to qualify or certify, or both, the MOE personnel for the method, technique, and equipment
that are used for the inspection{s) specified in this standard.

Mondestructive inspection shall be conducted by level 1, 2, or 3 personnel, using procedures approved by
lewed 3 personmel.
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Evaluation of indications shall be performed by level 2 or 3 personnel, or by level 1 personnel undes the
supervigion of level 2 or 3 personnel,

9.15.3 Reference Standards

¥When ulirasonic inspection or electromagnetic inspection (EMI) systems are used for verfication of pipe
body, cowpling stock, or weld seam, other than wall thickness verification, reference standards containing
noiches or holes as described in Tables C.38 and C.39 or Tables E.28 and E.39 shall be used to verify
equipment response from artificial reference indicators.

When holes are used to establish the reject theeshold, the manufacturer shall use a documented procedure
to ensure the cormect transducer alignment with the weld seam.

The manufacturer may use any documenled procedure 1o establish the reject threshold for witrasonic
inspection or EMI provided the artificial reference indicators described in Tables C.38 and C.39 or Tables
E.38 and E.39 are delected dynamically, al ar above the reject theeshold, under narmal aperating
condilions, Such delection capability shall be demansirated dynamicalby, Al the option of the manufaciuners,
this may be performed either onling or offling

Tables C.38 and C.39 or Tabdkes E.38 and E.28 list the acceptance (inspection) levels and associated
arfificial reference indicators thal manufaciurers shall use in establishing threshodds for sorting pips that
may contain defects as defined in 713, The reference indicators, used during automated ulbrasonic
inspaction or EM|, are not fo be construed as being the defect sizes defined in 7.13, or to be used by those
other than the manufacturar as the only basis for pipe repection,

When standardizing EM| equipment using drilled holes, the inspection system shall be capable of producing

signals from both outside-wall and inside-wall notches that are equal 1o or greater than the reject threshold
astablished using the drilled hole. Records in accordance with 9.15.4 shall b maintained.

When astandardizing EMI equipment using notches, the notches shall be in accordance with Table .39 or
Table E.30 to provide a reproducible signal when the reference standard is passed through the eguipment
three times at the production examination speed for the pipe being inspected,

8,154 MNondestructive Examination System Capability Records

The manufacturer shall maintain NDE systermn records verifying the system(s) capabilities in detecting the
refarence indicators used fo establish the eguipment test sensitivity.

The verfication shall cover, as a minimum, the following criteria;

ap  coverage calculalion (Le, scan plan), including wall thickness vernficatan;
b} capability for the intended wall thickness;

G repealability

d} transducer orienfation that provides defection of defects typical of the manufacturing process (see
8151},

a) documentation demonstrating that defects typical of the manufacturing process are detected using the
MDE methods in Table C.37 or Takle E.37T;

fi threshald-setting parameters.

In addition, the manufacturer shall maintain documentation relating to:
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a) MDE syslerm aperaling procedures,
b} MOE eguipment descriplion;
c) MDE personnel qualification informaton;

dy dynamic les! dala demaonsirating the NDE systemioperalion capabilites under production best
condilans,

9.15.5 Pipe Body or Coupling 5tock Inspection—General

Unlesas othenwise agreed upaon, all required MOE operations (except visual inspection, bat including the final
end-area inspection in accordance with 9,15.13) for pipe and coupling stock shall be carried out after final
hesat treatment and rotary strasghtening operations, with the following exceptions:

a) cerlain lypes of pup joi (see 3.15.11);

b} whan more than one pipe-body NDE mathod is applied, one of these (other than wirasonic inspeaction)
may take place prior o heat treatmentrofary straighiening.

9156 Full-body, Full-length Mondestructive Examination of Casing and Tublng—Grades NEO, LEQ,
and R85

Al pipe shall be ingpected for the detection of imperdections on the oulside and inside surfaces by one or
rrore of the following methads:

a) ulrasonic testing to accepiance leved as specified in Table C.38 or Table E.28 in accordance with 150
10893-10 or ASTM EZ13;

by flux leakage testing to acceplance level as specified In Table © 38 or Table E. 38 in accordance with
150 108593-3 or ASTM ESTO;

Gl eddy current concentric call lesting o acceptance level as specified in Table C.38 or Table E.38 in
accordance with 150 10803-2 or ASTM E309,

d} for pipe oulside surface, magnetic particle inspection in accordance with 150 108%3-5 or ASTM E3024.

9157 Full-body, Full-length Mondestructive Examination of Casing and Tubing—Grade P110 to 4.9
(SR 16)

Al pips shall be inspected for the dedection of both longitudinal and transverse mperfections on the oulside
and inside surfaces o acceplance leval L4 by one or mora of the following methods:

a) ulirasonic testing In accordance with 150 1089310 or ASTM E213 (longiudinal) and 150 1089310 or
ASTM E213 (transverss);

b fux leakage testing in accordance with 150 10893-3 or ASTM EST0 {longitudinal) and 130 10893-3 or
ASTM ESTO (Iransverse);

c) eddy cumrent concentric coil testing in accordance with 150 10893-2 or ASTM E304.

8158 Full-body, Full-length Nondestructive Examination of Casing and Tubing—Grade P110 and
Grade P110 to A.9 (SR 16) and A.3 (SR 2)

Al pips shall ba inspecied for the dedection of both longitudinal and transverse imperfectons on the outside
and inside surfaces o acceplance keval L2 by one or more of the following methods:
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a)  ulirasonic esting in accordance with 130 1089310 or ASTM E213 (longitudinal) and 150 1088310 or
ASTM EZ213 (lransverse),

b} flux leakage testing in accordance with 150 10883-3 or ASTM EST0 {longitudinal) and 153 10853-3 or
ASTM ESTO (fransvarsa);

c) eddy current concentric coll testing in accordance with 150 10843-2 or ASTM E304,

9.15.9 Full-body, Fulldength Mondestructive Examination of Casing and Tubing—Gradaes C90, T35,
C110, and Q125

9.15.81 Full-body, Full-length Nondestructive Examination of Casing and Tublng—Grades CH0,
Tas, 110, and G125, Longltudinal and Transverse Inspection Reguirements

Al pipe shall be inspected for the delection of imperfections on the outside and ingide surfaces by ullrasonic
tesling o acceplance level as specified in Table .38 or Table E.38 in accordance with 130 1089310 or
ASTM E213

In addition, all pipes shall be inspacted for the detection of imperfections on the outside surface by one of
the following methods:

a) flux leakage lesting lo acceplance level as specified in Table C.38 or Table E.38 in accordance with
IS0 10693-3 ar ASTM ESTO;

b} eddy current testing to acceptance bevel as specified in Table .38 or Table E.38 in accordance with
150 108593-2 or ASTM E305;

¢l magnelic particke inspection for the detection of longiludinal and ransverse imperections in
accordance with 150 10893-5 or ASTM E3Z024,

89.15.8.2 Full-body, Full-length Mondestructive Examination of Casing and Tubing—Grades C940,
T85, and G110, Additional Obligue Inspection Requirements

Al pipe shall be inspected for the detection of oblique imperfections that are typically generated by the
rmanufaciuring process, on the outside and inside surfaces by one or mone of the following methods:

a) ulirasonic testing to accaptance leved as specified in Table C.38 or Table E.28 in accordance with 150
10893-10 or ASTM EZ213;

by flug leakage testing to acceplance level as specified In Table C_ 38 or Table E, 38 in accordance with
IS0 10893-3 or ASTM ESTO,

c) eddy current testing to scceptance bevel as specified in Table <38 or Table E.38 in accordance with
150 10893-2 or ASTM E3DS.

9.15.10 MNondestructive Examination of the Weld Seam of Welded Pipe

For quenched and tempered walded pips, weld seam inspection shall fake place after final heatl treatmeant
and rodary straighiening operations. For ather welded pipe, unless olherwise agreed upon, the timing of the
wald seam inspection of walded pipe shall be af the manufacturer's discration.

MOE of the weld s=am of electric-welded pipe shall be carmed out using inspection equipment capable of
full wolumetric inspection over & 3 mm (Vg in,) wide zone centered on the fusion line.

If the MDOE of the weld seam is performed simultanaoushy with the full-body, full-langth NDE, then the
referance standard shall contain all of the raguired ardificial reference indicators (for pipe body and weald
saam) as described in Table C.359 or Tabde E.30.

MOTE &% described in Table C.38 or Table E 38, the acceplance heved for the pipe bady and the weld seam can be
differeni.
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For Grades H40, J55, K55, MED, R95, and LED, the weld seam shall be inspected for the delection of
Iongitudinal imperfections by one or more of the following methods

a) ulirasonic testing to accepiance level UL in accordance with 150 10883-11 or ASTM E2T73 or 150
10893-10 or ASTM E213;

b fux leakage lesting o acceplance level F3L3 in accordance with 150 10893-3 or ASTM ESTD;
c) eddy cumrent testing to accepiance level E3ILA in accordance with 150 10893-2 or ASTM E309.
For Grades P110 and &1235, the requirements of 4.6.5 (SR 11.5) shall apply.

When A 12 (SR 40) iz specified in the purchase agreement for all Grades except F110 and Q125 the
additional requirements of A.12 (SR 40) shall apgaly.

9.1511 HNondestructive Examination of Coupling Stock (Except Grades L80 13Cr, CB0, T95, C110,
and Q125), Accessory Material (Except Grades LED 13Cr, C90, T95, C110, and Q@125), and Pup Joinis
(Al Grades)

9.15.11.1 When NDE iz required for coupling stock or accessory matenial, according to Tahble C3T or
Table E.37, the inspection shall be for the detection of imperfections on the cutside surface by one or more
of the following methods:

a)  ulirasonic testing o acceplance level as specified in Table .36 or Table E.38 in accordance with 150
10693-10 or ASTM E213;

b} flux leakage testing to accepiance level as specifiad in Table .38 or Table E.38 in accordance with
IS0 108593-3 or ASTM EST;

;) eddy current festing o acceptance bevel as specified in Table C.38 or Table E.28 in accordance with
150 10893-2 or ASTM E30S;

dy magnetic particle inspection in accordance with 150 10893-5 or ASTM E3024.

Tha rafarence indicators used by the manufacturer to calibrate the compression and shear wave ultrasonic
aquipment may be retained in the coupling stock. |f the reference indicators are retained n the referance
standard, the oulside-wall surface area adjiacent 1o the reference indicalors shall be stencled with the letlers
"R The reference indicators shall be considered defects and marked in accordance with 9.15.18 B),

Coupling stock for couplings that will be fuly machined may hawve imperfections on the unmachined surfaces;
however, the final machined surfaces shall meeat the specified dimensions and surface inspecton criteria of 8.11.

9.15.11.2 Pup joints shall be inspecied and mest the same requirements as casing and tubing.

a) For pup [oints made from full-length casing and tubing, the reguired inspection for inside and ouiside
defects shall take place either before or after cutting into final length, provided there is no subseqguent
upsstting or heat freatment,

b}y For pup joints machined from pipse or bar stock, the required inspecton shall lake place either befora
or after machining fo final product dimensions; howsver, the outside swrface shall be visually inspeciad
subseaguant to being machined fo final product dimensions.

c) For all gther pup joints, except for those round thread pup joints in d}, the required inspection shall be
performed according to a) above,

dj For AP round thread pup joints in size designabions listed in Table C.2 or Table E.2 for Grades H20,
J55, K55, N0, R85, LAO, and P110, the reguired inspactions, unless otharwise agreed upon bebwean
the purchaser and the manufacturer, are as specified in &).

e} Foroutside surface and end areas, the required inspection shall be performed following any upset process
and final heat tregtment. For Grade P110 pup joints, magnetic particle inspection for the detection of
lomgitudinal and transverse defects may be substibuted for the required outside surface inspsection.
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89,1512 Mondestructive Examination of Coupling Stock and Accessory Material—Grades LB0 13Cr,
o0, T95, C110, and Q125

89.15.12.1 General

Al coupling stock and acceszory material shall be inspected for the detection of imperfections on the
outside and inside surfaces by one or more of the following methods:

a) ulrasonic testing to accepiance leved as specified in Table C.38 or Table E.28 in accordance with 150
1069310 or ASTM E213;

b} flux leakage testing to accepiance level as specifiad in Table .38 or Table E.38 in accordance with
150 10893-3 or ASTM EST;

c) eddy current testing to acceptance bevel as specified In Table .38 or Table E.38 In accordance with
150 108593-2 or ASTM E304;

d} magnatic particle inspection in accordance with 50 10893-5 or ASTM E3024.
9.15.12.2 Permitted Imperfections before Machining

Coupling stock for couplings that will be fully machined may have imperfections on the unmachined
surfaces. However, the final machined surfaces shall meet the specfied dimensions and the surface
inspection criteria of 8,11 [A.4.3 (SR 9.3))].

9.15.12.3 Further Evaluation

Coupling stock containing imperfections may be given further evaluation in accordance with 9.15.15, except
the maximum size of the non-surface-breaking imperfection specified in 7.13.1 d) shall be reduced to 32 mim®
(0,05 in.#}. Coupling stock containing defects shall either be given a disposition in accordance with 9.15.18,
or the section of coupling stock containing the defect shall be cut off within the limits of the reguirements
on length specified on the coupling stock purchase agreement.

915124 Ultrasonlc Testing—Through-wall

Coupling stock shall be inspecied full-body, Rulllengih from the oulside surface wsing ulirasonic
COMpression-wave techniques 1o detect and identlly imperfections. The reference indicator shall be a 6.4 mm
i g in.) Nat-bettomed round hale from the ngide surface as shown in Figure D18 d). The minimum coverage
shall ke 100 % of the inspecied surface [see 9.15.4 aj].

89.15.12.5 Uktrasonic Testing—Inside Surface

Coupling stock shall be inspected for longiudingl, transverse, and oblique imperfections on the inside
surface using ultrasonic shear-wave techniques to aoceptance level as specified in Table C.38 or Table
E.38 with a maximum natch lemgth of 25 mm {1 in,) for longitudinagl and transverse, 50 mm (2 in.) for oblique,
By agreement between the purchaser and the manufacturer, altemative MOE methods that demonsirate
the capability to detect the reference indicators may be used.

8.1513 Untested Pipe Ends, Coupling Stock Ends, and Accessory Material Ends

The and-area inspections shall be subsequent fo all heat treatment.

It I= emphasized that many of the automatic NDE operations specified in this standard result in a short
length at each end that cannot be tested. In such cases, the untested ends shall ba eithar:



i AP| SPECIFICATION SCT

a) cropped off;

b} subjectsd to magnetic padicls inspection of the cutside and inside surfaces around the full pariphary
and ovar the length of the unfested ends; or

c) subjectsd to 8 manualsemiautomatic test that achieves, as a minimum, the same degres of inspection
as the automatic NDE,

Grade G110 pipe, with the ends reated in accordance with 9.15.13 b), shall be ingpected after end-finshing
(and belare coupling installation on threaded and coupled ubulars ) using the wel magnetic particke method,
or a method agreed upon between the purchaser and the manulacturer,

Records shall be maintained in accordance with 9.15.4.
NOTE  Ses A.20 (5R 48) for addtional requiraments
9.15.14 Pipe Upsats

Forged upsets {including the upset run-out interval) on all grades, except Grades H40, 155, and K55, shall
be subjected, after all heat-treatment operations, to MOE for the detection of transverse defects on the
outside and inside surfaces of the wpset, using the criteria given in 7.13. For grades manufactured by the
quench-and-temper process, the end-area inspection shall include inspection for longitudinal defects.

Records in accordance with 9,154 shall be maintained,
9.15.15 Pipe, Coupling 5tock, and Accessory Material Requiring Further Evaluation

In all cases, indications producing & threshold alarm condition from the specified NDE operation{s) shall
hawve the indications evaluated in accordance with 91516, unless it can be demonstrated that the
imperfaction causing the indication is not a defect as descrbed in 7.13.

8.15.16 Ewvaluation of Indications (Prove-up)

For an indication that is greater than or equal to the reject threshold, the manufacturer shall either evaluate
it in accordance with the reguirements hecain (9.15.16) or dispose of the indicabon as a defect in
accordance with 9.15.17. Evaluation of indications shall be performed by MDE Leval | certified inspeciors
undar the supervision of NOE Laval [l ar Il certified inspeactors, or by MOE Leveal || ar Il carbified inspactars.
Ewaluation of indications shall be parformed in accordance with documentied proceduras.

When no imperfection is found in the area of the original indication and there is no explanation for the
indication, then the product shall be rejected, or at the option of the manufacturer, reinspected full-body,
full-length, as required by Table C.3T or Table E.37 and 9.15.10 and applicable SRs, either using the same
inspection method or using ulrasonic inspection methods. At the manufacturer's option, the inspection
aequipment shall b= adjusted either to the same sensitivity level as that used to perform the onginal
inspection or to a reduced sensitivity that meets the spacified reguirements.

Al agnetic particls indications that are preduced by leakage fislds ariginating from mperfections shall be
evaluated in accordance with 9,15 16 a).

Far the evaluation of an indicated imperection, the depth shall be measured by one of the following
rhethods,

a) Using a mechanical measuring device (for example, pit gauge, calipers, and so forthi—Removal of
material by grinding or other means to facilitate measurement shall not, for pipe, reduce the remaining
wall thickness below 87.5 % of the specified wall thickness, or for coupling stock, reduce the remaining
putside diameter or wall thickness below the minimum specified in the purchase agresement Abrupt
changes in wall thickness caused by material removal during prove-up shall be removed.
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b} WUsing an ullrasonic lechmgquels) (time- or amplilude-based, or both), or elher comparable technigues—
Verification of the ulirasonic lechniguels) shall be documented and shall show capability io differentiale
imperfeclion sizes larger and smalber than the appropriate defect size stated in 7,13,

If the purchaser and the manufacturer do not agree on the evaluation fest results, either party may raguira
dastructive evaluation of the material, after which disposition shall be as described in B.4.

Imperfections that have been evaluated and found to be defecis shall b= given a disposition in accordance
with 9.15.17.

81517 Disposition of Pipe Containing Defects

Imparfactions that satisfy the material requirements and are less than the defect size stated in 7.13 are
allowead to remain in the pipe. Repair walding is not parmitbed.

Fipe containing cracks or quench cracks, or both, within a distance of twice the diameter from the end, may
be cut back only once fo remove the cracks, After cutting the pdpe, it shall be reinspecied full-body, full-
length, Where cracks or guench cracks, or both, are detected at a distance more than twice the diameter
from the ends, the pipe shall b= rejected.

Pipe containing defects shall be given one of the following dispositions
a) Grinding or machining:

Grinding or machining of guench cracks or arc bums Is not permitted. Defects shall be completely
remaoved by grinding or machining, provided the remaining wall thickness is within specified limits, The
area affected by grinding or machining shall be blended smoothly inte the contour of the ubes, Where
the depth of the removal exceeds 10 % of the specified wall thickness, the remaining wall thickness
shall be wverified In accordance with 9.13.4, When the defect & located on the inside surface in the
extemnal thread section of the pipe body, the depth of the removal shall not excead 10 % of the specified
wall thickness a8 measurad using a dial depth gauge or other suitable dewvice, and the length of the
remaoval shall be limited to that which allows for accurate depth measwreament. After removal of the
defect, the affected area shall be reinspected to verify that the defect was complately removed. The
reinspection shall b sither:

1) by the same inspection unit at the same sensitvity that performed the initial inspection; or

2} by another MOE meathod, or combination of methods, that demonsirate egual or greater sensitivity
than the original MDE.

When method 2) above is used, the MDE method {or combination of methods) shall be documenied
and shall demonstrate egual or greater sensitivity than the oniginal MDE. In addition, method 2) =hall
address the possibility that there may be other coincident defects in the affected area.

by Cul-off:

The section of pipe containing the defect shall be cut off within the limits of requirements on length of
tha intended product.

c) Rejection;
The length shall be rejeched.
9.15.18 Disposition of Coupling S5tock and Accessory Material Containing Defects

Imperfections thal satisfy the material requirements and are less than the defect size stated in 7.13 are
allawed 1o remain in the coupling stock and accessory materal. Repair welding is nol permitbed,
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Cl'.'l'l..lﬁ:-lir'lg slock and accessory maberal containing cracks and or quench cracks wilhin bwice the deameber
frorm the end may be cul back, once only, 10 remove the cracks, Aler cutling the piece shall be reinspecied
full-ksody, full-length, Where cracks or quench cracks, or both, are detected at a distance maore than twice
the diameter from the ends, the piece shall be rejected,

Coupling stock and accessory material containing defects shall be given one of the following dispositions:

aj

b

d}

Grinding or machining:
Grinding or machining of guench cracks ar arc burns is nol permilled,

Defacts shall be completaly removed by grinding or machining, provided the remaining wall thickness
iz within specified limits. The area affected by grinding or machining shall be blended smoothly into the
contour of the tube. Where the depth of the removal exceeds 10 % of the specified wall thickness, the
remaining wall thickness shall be verfied in accordance with 9.13.4 and the resultant cutside diameter
at the site of imperfecton removal shall be verified o ensure conformance with specified oulside
diamater requiremeants. After removal of the defect, the affected area shall be reinspacied to verify that
the defect was complately removed. The minspection shall be aither:

1) by the same inspection unit at the same sensitvity that performed the initial iInspection; or

21 by another NDE method, of combination of methods, that demonsirale egual of grealer sensilivity
than the original NDE,

When method 2) above is used, the MDE method (or combination of methods) shall be documented
and shall demonstrate agual or greater sensilivity than the original NDE. In addition, mathod 2) shall
address the possibility that there may be other coincident defacts in the affected area.

Marking the area of defect;

If a defect is not removed from coupling slock and acoessory malenial within acceplable limits, then the
area shall ke marked bo indicate the presence of a defect, The marking shall consist af a paint band
encarching the lube body thal coverss (he entire defect area, if this ares 15 equal 1o oF less than 50 mm
(2 in.) in axial lengih, or bands n a cross-halched patlem, il this area is greates than 50 mm (2 in.) in
length. The Band color shall be as agreed upon between the purchaser and the manufactures,

Cut-off:

The section of coupling stock or accessory material containing the defect shall be cut off within the
limits of requirements on length of the intended product,

Rajection:

The coupling stock or accessory material shall be rejected.

10 Marking

10.1 General

1041 Producls manufaciured in conlormance wilh this standand shall be marked by e manulacturer
as specilied hasein

10.1.2  For all manufacturers sxcept threadears, the marking instructions in Sechon 10, except those in 1006,
are applicabde. For threaders, the marking instnuctions in 10.5 and 10.6 and Table C.43 or Table E.43 are
apphcable. Processars shall remove amy idantily that s not indicative of the new condition of the product as a
ressult of heat treatment (for example, prior grade identity and original pipe manufaciures’s name or loga).
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10.1.3  Products shall be color-coded as specified in 104,

10.1.4 Products shall be marked by stendling, or a combination of stendling and stamping, at the aption
of the manufacturar, as stipulated, with thres excepbions.

a) By agreement between the purchaser and the manufaciurer, stamping can be required, in which case
a combination of stamping and stencil marking shall be used.

b} Al the option of the manufacturer, hol-rolled or hol-slamped markings on pipe and couplings may be
substituled for dig-stamped markings and are permilied al intervals along the lenglh

c) Alernative systems to stenciing may be used. The system shall mark all the information reguired for a
paint stendl in Table C.43 or Table E43. f the alternative system has the potential o modify the
machanical or corrosion properties of the matenal on the applied surfaces, process control parametars
shall b validated through a documented procedure ensuring that on the wndedying surface, the
cracking resistance for sour service and the surface hardness (as in 6.7) are mamtained and defects
(a5 in 7.13) wera nof creabed.

10.1.5 Reguirements for optional stamp markings are specified in 10.2, and stencil markings shall be as
specified in 10.3. Marking instructions and sequence of markings are specified in Table C.43 or Tabde E.43,
which includes only those items that are stamped or stencilad for product identification. If die stamp marking
is selected, it is not required fo also stencil mark the information. Examples of markings are shown in
Figures 0.17. Marking shall not overap and shall be applied in such a manner as not to injure the product.

10.1.6 Adddtional markings for compatible standards shall be listed after "API SCT "

10.1.7 In a circumstance whera it is necessary to re-mark product with the ariginal marking information,
the accuracy and raceakility of the fransferred markings shall be the responsibility of the entity re-marking
the product, The transferred markings shall inchude the words “ransferred by << >>" wilh the name of the
enlity responsible Tor transfesring the markings shown between the << »>,

10.1.8 The date of manufaciure is defined for marking purposes as the first two digits representing the
month and the last two digits representing the year with a hyphen (dash) or slash in betwesn (e.g. 05-12 or
0512 for May 2012).

10.1.8  Products manufaciured in accordance with this edition of APl SCT during the perod of overagp of
application with the previous edition shall be identified by including the edition number after the manufacture
date separated by a hyphen (dash) or skash (2.0, 11th Editicn during 10th Edition applicability, 05-24-11ED
or 0524M1ED for 11th Edition), Once the new edition & effective, marking of the edition & at the
manufaciurer's discretion. The edition marking applies to the pipe body characteristics and does not apply
to changes in APl 5B.

10.1.10 Other additional markings are allowed and may be applied as desired by the manulaciuner or as
requested by the purchaser, bul shall be applied after the markings specified in Table ©.43 or Table E, 43,

10.1.11 Marking for cowpling material and accessory material shell be specified in the purchase
agreamant, or in the case of coupling mataerial, in the manufaclwer's inbermal marking requireameants, but
shall be raceable to, as a minimwm, this standard, the manufaclueer, the date of manufaciure and the
grada. Whan the purchase agreement specifies marking with color bands, thesae bands shall be consistant
with Table C.41 or Table E.41.

10.2 Stamp Marking Requirements

10,21 Methods

Permitted methods of stamp marking are shown in Table 20.
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Table 20—Stamp Marking

Mumber Method

Hot-rolled ar hol-starmged markings

Cold die stamping with standard dies

Cold die stamping with inlerrupbed dob-face des
Cold die stamping with rounded-face dies
Vibratory

an | B | | =

After stamp marking, Grades RO5, LEQD, C40, TA5, C110, and Q125 products may require subseguent hesat
treatment as specified in 10,25, Such hest treatment shall be in accordance with 5.2, The ssquence of
stamp markings shall be as shown in Table C.43 or Table E 43,

10.2.2 Size
Sizes of stamp markings shall be as shown in Table C.40 or Tabde E 40
10.2.3 Location

Placements of these markings on casing and tubing sizes Label 1: 1.860 and larger shall be on the ouiside
surface of aach langth within 0.3 m (1 fi} from the coupling or baox, either end of plain-end pipe or either end
of pin-ty-pin threaded pipe. The optional stamp marking on sizes emaller than Label 1: 1.660 may be on a
matal tag affixed to sach length, or for bundbed tubing, stamped on a metal tag affized to each bundla.

10.2.4 Grades H40, J55, K55, N8O, and P110

When specified in the purchase agreement, products shall be stamped by one or mare of the meathads in
10.2.1 af the option of the manufacturer.

10.2.5 Grades R95, LEO, C90, TS5, C110, and Q125

When specified in the purchase agreement, products shall be stamped by one or mare of the melhads in
1i.2.1 al the aption of the manufacturer, In addiion, the Tallowing apphy

a) Products for Grades RA5 and LBO shall b= heat-treated subsequent to using method 2 in 10.2.1.

b} Products for Grades G20, T9S, G110, and Q125 shall be heal-ireated subsequent 1o uging methods 2
and 4 in 10,21, with the following exceplions:

1) when the stamp markings are removed by cropping or by grinding, machining, threading o a depth
not less than twice the depth of the stamping;

2) by agreement betwsen the purchaser and the manufaciurer, the stamp marks may be left in the
produc.

10.2.86 Make-up Triangle Marking

For butiress casing in &l sizes and grades and for round thread casing in sizes Label 1: 16 and larger in
Grades H40, J55, and K55, the make-up triangle shall be stamped on the ouiside of each length on both
ends. By agreement betwesn the purchaser and the manufacturer, the make-up tiangls may be replaced
with a transverse white paint band 10 mm (% in.) wide by 78 mm (3 in.) long. To assist in locating the
triangle or transverse white paint band on buttress casing, a 25 mm {1 in.) wide by 10 mm (24 in.) kong
longitudinal white paint stripe shall be placed adjacent 1o the triangle or fransverse paint band on the field
and; additionally, a 25 mm (1 in.) wide by 100 mm (4 in.) long lengitudinal white paint stripse shall be placed
adjacent o the triangle or transverse paint band on the mill end.
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For Grades H40, J55, K55, N80, and P110, the triangle shall be starmped by method 2, 3, 4, or 5 anly,
For Grades C80, T95, and 125, the triangle shall be stamped by method 3 anly.

For Grades RA5 and LEQ, the tiangle shall be stamped by method 3 or 4 onby.

10.3 Stencil Marking Reguirements

Stencil markings shall be placed on the cutside surface of each kength of pipe, beginning at least 0.6 m {2 ft)
from the coupling or box or from either end of plain-end pipe, pin-by-pin threaded pipe or coupling stock.
For accessary material and pup joints less than 1.8 m (G ft) in length, the reguired stencil markings may be
placed on a decal attached to the outside surface within 0.3 m (1 ft) of the end. These markings shall ba
saparated by a dash or shall b2 adeguately spaced.

The sequence of stencdl markings shall be as specified in Tabde © 43 or Table E 43, except the thread
rmarking shall be at & bcation convenient 1o the manufaciuner.

10.4 Calor ldentification
10.4.1 Color Coding

Each product shall be color-coded as specfied in 10.4.2 through 1046, unless otherwise specified in the
purchase agresmeant.

10.4.2 Product 1.8 m (& ft) and Longer
The following methods shall be used, as applicable.

a} For threaded pipe, pup joints and accassory mabaerial: paint a band encircling the product at a distance
not greater than 006 m (24 in.) from the coupling or internally threaded end.

b} For plain-end or pindby-pin threaded product: paint a band encircling the prodwect at a distance not
graatar than 0.6 m (24 in.) from either and.

¢l Couplings: for all Grades, exceplt LBO 30, LED 3Cr, and LED 13Cr, the enlire oulside crcumferential
surface of the coupling shall be painted, including the appropriale coupling color bands,

MOTE  Tha coupling faces do not nead 10 be paintad,

dy Couplings: for Grades LB0 8Cr and La0 13Cr, apply only the appropriate color bands with a band width
of 12.7 mm {1z in.) 1o the oulside surface of the coupling

e} Couplings; for Grade LEO 3Cr, paint at least the entire outside circumferential surface of the coupling,
including the appropriate coupding color bands. By agreement beteeen the purchaser and the
manufacturer, when surface treatment (such as plating) is applied, only the approprigte color bands
shall be applied to the outside surface of the coupling with & band width of 12,7 mm (Vs in. )

fi i the pipe & fumished with SCCs or if the pipe and couplings are of a different grade (except Grades
H4, J55, and K55 applied In accordance with 8.2 1), paint both the plpe and couplings as specified in
itermns a), b) and ¢} above.

10.4.3 Loose Couplings

For all Grades, except LAD 3Cr, LA SCr, and LBD 13Cr, the entire outside circumferential surface of the
coupling shall be painted, including the approgriate color bands.

NOTE  The coupling facas do not nead to ba painted,
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For Grades LED 9Cr and LBD 130y, only the appropriate color bands shall be applied o the oulside surface
of the coupling with a band width of 12,7 mm (Va2 in,),

For Grads L80 ACr, paint the entire outside circumferential surface of the coupling, inchuding the appropriate
coupling color bands. By agreement between the purchaser and the manufacturer, when thread surface
treatmant (such as plating) & applied, only the appropriate color bands shall be applied to the oulside
surface of the coupling with a band width of 12.7 mm [ Vs in.).

10.4.4 Special Clearance Couplings

For all Grades, except LA0 3Cr, LBO $Cr, and L80 13Cr, the enbire crecumferantial surface of the coupling
shall b& painted, including the appropriate colors and a black band around the centar.

For Grades LED 9Cr and LA0 13Cr, ankby the appropriate color bands and a black band arcund the center
shall be applied with a band width of 1227 mm (Vg in.),

For Grade L&D 3Cr, the entire ouiside circumferential surface of the coupling, including the appropriate
colors and a black band around the centar. By agresment between the purchasaer and the manufaciurer,
when thread surface ireatment (such as plaling) 5 applied, anly the appropriate color bands shall be applied
to the outside surface of the coupling with a band width of 12.7 mm (3 in.).

10.4.5 Pup Joints Shorter Than 1.8 m (6 ft) in Length

For all Grades, except LA 3Cr, LED ACr, and LED 13Cr, the entire circumfarential surface of the pup jaint,
excepl he theeads, shall be painted, including the appropriale color bands,

For Grades LBO SCr and LA0 13Cr, apply only the appropriate color bands with a band width of 12.7 mm
(Vziin,) to the outside surface.

For Grade LED 30r, the entire oulside surface excepl the threads shall be painted, including the appropriate
color bands, By agreemen! between the purchager and the manufacturer, only the appropriate colar bands
shall be applied o the culside surface with a band width of 12,7 mm (Wain ),

10.4.6 Grade Color—Codes

The color and number of bands for each grade shall be as shown In Tabée C .41 or Table E.41,

10.5 Thread and End-finish Marking

10.5.1  API Thread Marking

Manufaciurers shall stencil thread identification on casing with mownd or butlress threads. For theeadsars,
thread identification is reguired on casing and tubing. Thread identification shall be as shown in Tabde C.42
or Tabde E.42.

10.5.2 Plaln-end and Special End-finish Markings

Marking requiramants for the following shall be as shown in Table C.43 or Table E.43:

a) plain-end pipe fumished either upset or non-upset;

b} pipe with 5F not specified harain but having the body of the pipe manufaciured in accordance with the
requirements specified hersin; or

c) couplings and accessories fumshed with 5F not specified herein but that meet all the other
requiremants specified heredn for these products except dimensions.
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When apphying AP| SB-compliant thread 1o products not listed in Takde ©1 or Table E.1 and Table C.2 or
Table E.2, the product shall be marked as “SF™ and the AP thread designator (as shown in Table C.42 or
E.42) placed after the AP1 marking sequence specified in Table C.43 or Table E.43 (see also 10.1.10),

10.6 Pipe-threader Marking Reguirements

Fipe threaded by a facility other than the original pipe manufacturer shall be identifled, by a stamp or stencil
consistent with 10,1, 102, and 10.3 adjacent o the threads, with the name or mark of the threader, the
specification mark, and size and type of thread as listed in 10.5 and Table C.42 or Table E.42.

The threader shall mark on (b body of the pipe e aclual hydrostatic lesl pressune, unless the pipe has
beaen previously tested to the pressure required for the thread and marked as specified In Table ©.43 or
Table E.43.

EXAMPLE For Label 1: 7, Labal 2- 26.00, RAS, long thvead coupbng:

Case 1—If the pige manufacturer produced plain-end pipe and hydrostatic pressure tested to 34.5 MPa [S000 psi)
based on the documented design basis of the tester for 1778 mm (T in.) pipe (see 8.12.3), and markad P34.5 [FS000),
than the threader shall presswa tasd the plpe 1o 80.5 MFa [8.800 psl) and mark the ppe in accordance with Figura D17,

Cage 2—I the pige manulaclurer preduced plain-end pipe and hydrostabie pressure lesled 1o 61.0 MPa (B000 pai) and
marked the pipe PG1.0 [FEBDD], then the threader is nol reguied o pressune lest ihe pipe or mark the lesl pressure,

The markings applied to the body of the pipe by the orginal pipe manufacturer shall not be removed or
aliered. Use of the letters "API” to identify or certify that threads on tubular goods conform to API 5B is not
permittad.

11 Coating and Protection
11.1 Coatings

11.1.1 Coatimgs for Protection during Transit

Unless otherwise specified in the purchase agreement, pipe and couplings shall be given an exisrnal
coating for pratecton from rust whibs in transit. An attempt should be made to make these coatings smooth,
hard to the louch, and with minimum sags, The coaling shall be rated o protect the praduct for 3l least 3
rmonihs

Unless othenwise specified in the purchase agreement, coupling stock, coupling material, and accessory
material shall be supplied without external coating (bare), except for a8 profective coating that may be
appliad owver the stencil.

The puwrchase agreement shall specfy when bare pips or specially coated pipe |8 required. For special
coatings, the purchass agreement shall further spacify whather the coating shall be applied to the full kength
or whether a cartain specific distance from the end shall be left uncoated. Unless otherwise specified, such
bare ends are commonly given & coating with oil for protection in transit.

NOTE 13 % Crubulars have shown a tendency tioward Iocalized pitting corrpsion when storad in moist environments;
special precautions during coaling, shipping, and storage are worthehile,

11.1.2  Coatings for Long-term Storage
By agreement between the purchaser and the manufacturer, protective coatings, internal and extarmal, may

be required for pipe for long-term slorage to protect against corrosion, especially when sfored in a marine
ariranmant.
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The follewing points shall apply.

a) The protection shall be effective against corrosion ina marne environment during the long-term storage
period defined by the purchaser and the manufacturer; minor surface discoloration shall be accepiabla.

b} There shall be no need for removal of the profective coating before the running of the lubulars
c) Correct application of the coating is essential and the following parameters shall be assessed:
1) dryness of the pipe;
2y cleanliness of the pipe;
) tlemperature al application;
4) thickness of the coating film.
11.2 Thread Protectors
11.241 Gemneral

The enlily perfarming the theeading shall apply thread protectors, Al thread profeciors supplied by the
threading entity shall meet the requirements of Annex F Class B, unbe=ss a Class A theead protector is

specified in the purchass agreement. Howsver, if specified in the purchass agreement, the customer may
supply thread protectors that do not conform to Annes F requirements,

11.2.2 Thread Protector Coverage and Performance

External thread protectors shall cover the full length of the thread and internal thread protectors shall cover
the equivalent total length of the internal thread. Thread protectors shall b= of such design, material, and
mechanical strength to protect the thread and end of the pipe from damage under normal handling &nd
transportation and to inhibit infilration of dust and water to the theeads during transporation and normal
storage period. Mormal storage period shall be considered as approximately 1 year. The thread forms in
proteciors shall be such that the product threads are not damaged by the protectors. Thread protecions are

not required for pup joints and accessones provided they are packaged in a manner that protects the
threads.

NOTE [ramage is an injury rasulting from impact that cavses an oul-of-specification condition to the threads or pipe
end, ar both,

11.2.3  Grade LBD Types 9Cr and 13Cr
Bare stesl thread protectors shall not be used on Grade LA0 Types SCr and 13Cr tubulars.
11.2.4 Driftable Thread Prolectors

By agreement betwesn the purchaser and the manufacterer, open-endsed, drifiable proteciors may be
supplied. Thread compound shall cover the entire thread and seal surfaces of the connection.

11.2.5 Thread Protector Marking

Thread protectors shall be marked at a minimum with the following:

a) manufacturers name;

b} product size;

c) thread type,

dj “5CT” followed by the thread protecior class-designation (A or B), i.e. "6CTA" or "5CTB."
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12 Documents

12,1 Electronic Media

A maberial lest reporl, cerificate of conformance ar simitar docurment printed fram or used in electronic Tonm
frarm an elecironic data interchange (ECN) ransmission shall be regarded as having the same validily a5 a
counterpart printed in the certifier's faclity. The content of the EDI-tranamitted document shall mest the
requirements of this standard and conform to any existing EDI agreement between the purchaser and the
rmanufaciurer,

12.2 Certification Requirements

A cartification shall be provided by the manufacturer for all delivered products. In addition to the data listed

in 12.3, the cerlificate shall include a statement that the product has been manufactured, sampled, tested
or inspected, or both, in accordance with this standard and has been found o meet the requirements.

12.3 Certification Content

The cerfificate shall, as applicable to each itemn, contain at keast the following information:

a) reference to this standard, the edition, and the revision date thereof;

b} applicable SRs;

c) heat or lot traceability identification according to 5.4.1;

d} specified diameter, wall thickness, grade, process of manufacture, and type of heat treatment;

a} the minimum tempering tempearature allowed by the doecumented procedure for each lot of gquenched
and tempared or normalized and tempered casing and fubking {except coupling stock and coupling

rriaberial ),

fi  the chemical analyses for heatl, product, confrad, and eveniual recheck, showing the mass fraction,
aexprassed as a parcant, of all elemaents whose limits or reporting requirements are sei in this standard;

g the tensile tests results, Including vield strength, tensile strength, and elongation; the type, size, and
orientation of the apecimens shall be reported; the report shall show the nominal width of the test
specimen when strip specimens are used, the diameter and gauge length when round bar specimens
are used, or it shall state when full-section specimens are used;

h}y  whese impact testing is required by this standard, impact lest resulls include the Tallowing:

1) acceplance test crileria;

2} size, bocabion, and onentation of the test specimens;
3) nominal lest emperature (e, aclual lest lemparaluna);
4) absorbed energy measured for each test specimean;

&) average absorbed energy for each test; and

6) percent shear area for Grade C110 (ses 8.3.3) and A 16 (53R 44) products.
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i} whese hardness esting 5 requined, hardness lest resulls (incuding Rockwell hardmess numbers and
rean hardness numbers, 1es! type and crilerion, and Specamen location and onentalian)

|} where gran size determination & required, the size and test method used for the determination;
k) for S50 testing, & statement specifying the NACE test method{s) and solution]s) used;

I} the information specified in the NACE TMOATTF-2016, “NACE Uniform Matenal Testing Repart Form
(Fart 2): Testing in accordance with MACE TMO1 7T Method A—NACE Standard Tensile Test” shall
be provided (where the mechanical tensile test result of the lof is accepted to be used in the 55C
report);

m} the information specfied in the NACE TMO177-2016, *NACE Uniform Material Testing Report Form
(Fart 2): Testing in accordance with NACE TMO177 Method D—MACE Standard DCB Test™ with
supplemental information comprising crack length, the occurmence of dry cracks and dry crack length,
and reason for invalidations for each specimen {and when applicable the mechanical sssurance curve
according to NACE TMO177-2016 Appendx D) shall be provided;

np the minimwm hydrostatc test presswra and duration;

o} for welded pipe for which NDE of the weld seam is reguired by this standard, the method of NDE
employed [ulirasonic testing, EMI, or magnaetic padicle testing) and the type and size of the adificial
referance indicalors used,

pl for seamless products for which NDE is specified (either in the body of the standard, in the SRS, or in
thix purchase order), the method of NOE emplayed (UT, EMI, ET, or MT), the acceptance critena, the
lecation, orentation, and cblique anghes (when specified) of the reference indicator used, and the type
and size of the artilicial reference indicators used;

qb for eleciic-welded pipe, the minimum emperature for heal ireatment of the weld seam; i such
treatment is not performed, “no seam heat treatment” shall be stated in the cerificate;

ri  when agresd upon between the manufaciurer and the purchaser, certification of couplings (e.g. made-
up power-tight) with the materal test resulis, inspection results, statement of conformance to the
connection requirements, and traceability identification;

&) the results of any supplemental festing required by the purchaser;

t} hardenability validation report number and revision (see 6.10.5), if applicable.

12.4 Retentlon of Records

Tests and inspections reguiring retention of records in this standard are shown in Table C.44 or Table
E.44. Such records shall be retained by the manufacturer and shall be available to the purchaser on
request for a period of & years after the date of purchase from the manufacturer.

13 Minimum Facility Requirements for Various Categories of the Manufacturer

131 Pipe Mill

& pipe mill shall cperate one or more pipe-making faciliies capable of producing products as described in
Section & of this standard. A pipe mill shall alzo have suitable equipmant and be responsible far weaighing
pipe and marking pipe, coupling stock, coupling material, or accessory malarial.

A pipa mill shall also have facliies for conducting all required tests and inspections. Alternatively, and at
the opbion of the pipe mill, any of these tesls or inspections may be provided by a subcontractor and may
be located offsite. In the avent thal a subcontractor parforms any of these sarvices, the conduct of such
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inspeclions and tesls shall be controSed and monifored by the pipe mill in accordance with a documented
procedure Io ensure conformance with the relevant requirerments of this standard,

13.2 Processor

& processor shall operate heat-treating faclifies capable of heat-treating full-lengths of pipe, coupling stock,
coupling material, or accessory material, & procesaor shall also have suitable equipment and be responsible
for welghing pips and marking plpe, coupling stock, coupling materal, or accessory material,

A processor shall also have facilities for conducting all reguired lests and inspections, Allermatively, and at
the aption of the processor, any of these lesls or ingpections may be provided by a subconiracior and may
be located offsite. In the event that a subcontractor performs any of these services, the conduct of such
inspections and tests shall be controlled and monitored by the processaor in accordance with a documented
procedurs to ensure conformance with the relevant requirements of this standard,

13.3 Pipe Threader

A pipe threader shall operate one or more threading machines capable of threading pipe ends to the
dimensions and tolerances specified in APl 5B. A threader shall also have suitable equipment for, and be
responsible for, markings. A threader shall also have access to master plug and ring gauges, as well as the
required working gauges, for each size and type of thread.

A threader shall either have or have asocess to facilities for;

a) applying couplings to specifed make-up;

b} hydrostatic testing the entire length to the pressure required for finished pipe;

i) drirl-l-esli'rg Uiz @nds after theeading and coupling in accordance with specification reguirenmenis,
d} measuring length.

In the event that a subcontractor performs any of tems a), b), ¢}, or d), such services shall be camed out
in accordance with documented procedures and shall be controlled and monitored by the threader to ensure
conformance with the relevant requirements of this standard.

A threader (or @ subconiracior) shall nol change or aller the markings on the pipe body or certify thatl the
pipe body conforms o any APVISO specification, When subcontract work is performed for the theeader, it
shall be the responsibility of the threader to ensure that such work conforms to the requirements of this
standard.

13.4 Coupling, Pup Joint, or Accessory Manufacturer

& coupling, pup oint, or accessory manufacturer shall operate equipment capable of machining and
threading products in accordance with the dimensions and tolerances provided in the applcable
specifications. The manufacturer shall alec have access to master plug and ring gauges, as well as the
required working gauges, for each size and fype of thread produced on products marked by the
manufaciurer in accordance with Section 10.

& coupling, pup joint, or accessory manufaciurer shall have aocess to faclities for conducting all other
aspects of the manufaciuring process for the producis (e.g. heat treatment), In the event that subcontractors
perform these services, the conduct of inspections and tests shall be controlled and monifored by the
coupling, pup joint, or accessory manufacturer in accordance with documented procedures to ensure
conformance with the relevant requirements of this standard.
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In accondance with the requirernents of this standard, pup joiml manufacluress shall edlher have or have
access o lacliies for

a) hydrostatic testing;

b} drfi-testing finished products.

In the event thal a subconiracior performs any of ibems a) of b)), such serdices shall be carmed oul in
accordance with docurmented procedures and shall be controlled and monitored by the manufaciurer o
ensure conformance with the relevant reuinements aof this standard,

Coupling manufacturers shall be capabde of inspecting couplings by the magnetic particle inspecton or
other adeguate nondestructive testing meathod.



Annex A
(normative)
Supplementary Requirements

A1 General

This annex describes supplamantary requiremants (SHs) that may be specfied by the purchaser or agread
between the purchaser and the manufachurer. These requirements apphy anby when stabed in the purchase
agreement,

Sew Table A1 for SRs applicable to couplings.

Table & 1—Supplementary Regulrements Applicable to Couplings

Requirement SR
Salistical impact hesting &7 (SR 12)
Seal-ring couglings . A8 (SR 13)
Slalistical bensile testing, Grades CB0, TAS, and G110 ' A1D (SR 3B)
Alemalive NACE TMO1T7-2016 Melhoed D S5C tesl, Grade C110 A1 (SR 30)
Yield slrength, Grade Q125 A1S (BR 43)

Chargy V-naleh Lest pregeries (shaar area) for Grades N80, LED Type 1, L80 3Cr, COD,

RA5, T85, P110, and Q125 A6 (SR 44)
HEFMHEH".T. MM im mntagﬂ martansita I"El:th"ﬂlj r‘El" quﬂnﬂhﬂ‘j aind mmr&ﬂ AT |SR 45:'
products :

SSC tast, Gradas CA0 and TS5 (Method A of NACE TMD1T7-201E, 90 % Ts,.) A 16 (SR 46)

A.2 3SR 1—Supplementary Nondestructive Examination for Grades H40, J55, and
K55

The specified casing and tubing shall be inspected for imperfections that are greater than 12.5 % of the
specified wall thickness or that reduce the net effective wall thickness below BY 5 % of the specified wall
thickness.

These imperfections shall be considered defects and shall be gven a disposition in accordance with
915,17, The inspecition{s), inchuding forged upsets, shall be performed to minimum requirements stated
in 9,15 for Grades NEOCGH, LED, and RS, Including full-body, ful-length wall thickness verfication according
bo 9.13.4.

A.3 SR 2—Supplementary Nondestructive Examination for Grades H40, J55, K55,
N80, LBO, R95, and P110 to A.9 (SR 16)

The specified casing and tubing shall be inspected for imperfections that are greater than 5 % of the
specified wall thickness or that reduce the net effective wall thickness below 87 5 % of the specified wall
thickness, These imperfections shall be considered defects and shall be given a disposition in accordance
with 5.15.17. The inspectionis), including forged upsets, shall be perdformed to the minimum requirements
stated in 9.15 for Grade P110, including full-body, full-length wall thickness verfication according to 9.13.4.

ar
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A.4 SR 9—Coupling Blanks—Grades C110 and Q125
Ad1  5R 9. 1—Coupling Blank Size

Couplng blank dimensions shall be adeguate 1o yield a fully machined cylinder with uniform wall thickness
with an outside diamaeter, inside diamelsr and length as specfied in the purchase agreement. The coupling
blanks shall be provided Tully machined Dy the s nulaciurer anly when specified in the purchase A rasEment

A.4.2 SRI.2—Dimensional Tolerances

Faor fully machined coupling Banks, the olerance on oulside diameter shall be 23y mm (2520 in.) and
the loberance on the inside diameter shall be 0z s mm (Yo in, ), unless clherwise agreed upon belween
the purchaser and the manulaclhuner

Coupling blanks ordered with as-roled ouiside diameter surface shall have an outside dismeter tolerance
of £1 %, but not greater than "3 s mim {8 00 in.).

A.43 SR 9.3Amperfections

Coupling blanks that will not be fully machined by sither the manufaciurer or the purchaser shall be
inspaciad and meet the same reguirements as finished couplings. Coupling blanks that will ba fully
machined by eithar the manufacturer or the purchaser may have imperfections on the as-rolled surface;
howeavar, the machined surface shall meef the surface inspection criteria of 8.11 and be fo the specified
dimensions.

A44 SR 9.4—Marking

All coupling Blanks mesting the reguirements of A4 (SR 9) shall be marked as specified in Table C.43 or
Tabla E.43.

A5 SR 10—Upset Casing—Grade Q125
A51 SR 10.1—Dimensions

Grade 125 casing shall be provided with upset end(s). Dimensions of the upsst shall be specified in the
purchase agresment.

A.52 5R10.2—Material Properties
Tensile, mpact, and hardness properies of the pipe and upset shall conform to the requirements of Section 6.
The allvwabde hardness varigtion of the upset shall be based on the nominal wall thickness of the upset

specified in the purchase agreement, The tensde test specimens for the upset shall be the largest round
specimen feasible. The size to be used shall b= agreed by the purchaser and the manufacherer prios to testing,

A.53 SR 10.3—Heat Treatment
Upset pipe shall be heat-treated full-body, full-length after upsetting.
A.54 SR 10.4—0ther Testing Considerations

The frequency of testing, retest provisions, identification, and so forth, for both the pipe body and the upset
rmateral shall be as apecified In Section 9,

A.5.5 5R10.5—End Area Inspection

The outside and inside surfaces of the ends of upset pipe shall be inspected after final heat treatment and
before threading for transverse and longitudinal defects by the magnetic particls method.
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A.6 SR 11—Electric-welded Grades P110 and Q125 Pipe
A6.1 SR 11.1—General

Cagsing (Grades P110 and Q125) and lubing (Grade P110) may be produced by the electic-weld process
only whan dedaded guality conbral provisions am jointly agresd by the purchaser and the manufacturar prior
bo the anufaciure of the pipe, Tensike, impact, and hardness tlesting shall be performed as frequently as
required for seambass pipe

AB2 B5R11.2—Flattening Test Freguency

A621 SR 11.2Z1—Grade P110

The flattening test frequency shall be as specified in Tabée C_36 or Table E.36.
4622 SR 11.22—Grade Q125

The flattening test frequency shall be as specified in Table C_36 or Table E.36. On one end, flattening tests
shall be made with weld at 6 o’'dock and, on the other end, with weld at 3 o'clock. All inspection shall be
performed and imperfections removed (cui-backs made) prior to removal of flaliening test specimens.

A.6.3 SR 11.3—Flattening Test Procedures
The test specimens shall be flaliening-1ested as specified in 9.5.3, 8.5.4, and 8.5.7.

A.64 SR 11.4—0ther Material Properties

Eleciric-waldad pipe shall mest the same tensile, impact, and hardness requirements as seambass pipe.
The impact test specimen shall be machinad with the nolch at the wald seam. The requirements of Section
9 ifor seamless pipe) shall also apply to electric-welded pipse.

A.65 SR 11.5—Inspection and Rejection

ABS1 SR 11.51—MNonweld Area Inspection

The plpe body shall be inspected in the same manner as the seambess product a8 specified In Section 9.
A652 5R11.52—MNondestructivea Examination of Weld Seam

The welkd s=am of pipe (except upset ends) furnished 1o this standard shall be Inspected nondestructively
full-length {100 %) by ulrasonic methods. The inspection shall be performed afier all heat treatment and
amy subsequent rotary siraightening operation. Pipe upsets shall be inspecied as specified in 9.15.14.

&4.653  B5R11.53—Equipment

Ay equipment utilizing the wltrasonic principles capabde of continuows and unintermupted inspection of the
weld seam shall b= used. The equipmenit shall be checked with an applicable reference standard as described
in A654 (SR 11.5.4) at least once every working shift io demonstrate the effectiveness of the inspeaction
aequipment and procedures. The equipment shall be adjusted to produce well-defined indications when the
refarance standard is scanned by the inspeclion unit in a manner simulating the inspection of the product, and
shall be capable of inspecting 1.6 mm {Vygin.) on either side of the weld seam for the enfire wall thickness.

AES54 SR 11.54—Reference Standards

& refarence standard baving the same specified diameter and thickness as the product being inspected
shall be used o demonsirate the effectivensss of the inspection eguipment and procedures at least onca
avary working shifi. Thae referance standard may be of any convenient length as determined by the
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ranulaciurer, 1| shall be scanned by the inspection unil in a mannes simulating the inspeclion of the product,
For ullrasonic inspection, the reference standard, with similar acoustic properbes o the product being
inspected, shall contain two notches, one on the cuter and one on the inner surface as specified In Figure
0,18, The 1.6 mm {15 in.) diameter hole shall be drilled radially through the wall of the reference standard,
The inspection equipment shall be adjusted o produce a well-defined indication from each reference
indicator when the reference standard is scanned by the inspection system(s). Responses from the notches
and hode shall meet the required system{s) sensithvity level, Outside-wall and inside-wall notches of reduced
lemgth may be used by agreement between the purchaser and the manufacturer,

A.655 SR 11.55—Rejection Limits

Any imperfection that produces a signal greater than or equal to the signal received from the reference
standard shall be considered & defect unless it can be demonstrated by the manufacturer that the
imperfection does nof excead the provisions of A 6.5.6 (SR 11.5.6).

8.6.56 SR 11.56—Disposition

Imperfections revealed by magnetic particle inspection and determined to be greater in degth than 5 % but
not greater than 12.5 % of the specified wall thickness shall be removed by grinding or machining, or the
pipe shall be rejected. AN imperfections classified as defects by the ulirasonic or electromagnetic eguipment
that do not excesd 12.5 % of the specified wall thickness in depth shall be removed by grinding or
machining, or the pipe shall be rejeciad.

Fipe with defects whose removal requires grinding or machining to a depth excesding 12.5 % of the
specified wall thickness shall b= given a disposiion in accordance with 9.15.17. Where grinding or
machiming is done, generous radii shall b= uvsed to prevent abrupt changes in wall thickness, and such
areas shall be reinspected by one of the nondestructive inspection methods specified herein to werify
complete removal of the defect

A.T SR 12—Statistical Impact Testing
A.71 SR 12.1—General

This SR specilies a slatistical approach o tesling. It is applicable enly 1o those dems thal are acceplbed or
rejected on a kol bagsis, The frequency of esting is based on standard statistical technigues for properlies
that hawe a normal distribution and where the slandard deviation for a parlicular manufaclurer, size,
chemistry, and so farth, is nol well established. The statislical acceplance and rejeclion procedures are
required anly for impact praperlies; however, Ihe lensile and hardness properties shall be measured on all
product where impact samples are faken, Tengile, impact, and hardness requirements are as required in
Section &,

AT.2 BR1Z22Z—Frequency of Testing

Each length of product shall b= umvguely numbered. This number shall be used for all subseguent
identification, Tensile, impact, and hardness test specimens for product shall be taken at the same
frequency from locations shown in Figure D09, The sample size for each lot of product shall be selacted by
the manufaciurer from Table A2 (SR 12).

The factor F shown for the sample size selected shall be used in AT 4 (SR 12.4) to defermine acceptance
or regection of a lof based on the applicabde fransverse or longibedinal impact reguiremeants. The numbser of
samples s not dependent on the size of the lof. The lengths for testing shall be sedected at random, provided
thiz sedeclion procedure provides samples representing al least the star and end af the heal reat Cycle and
both ends of the ubes (approximately 50 % each end),

By agreement between the purchaser and the manufacturer, a factor & of 3.080 may be used in lieu of the
values given in Table A.2 (SR 12) provided the standard deviation of the new lot of matenal is consistent
with past expariencs.
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A.7.3 SR 12.3—Retest

If a tensile test specimen fails to conform to the specified requirements, the manufacterer shall make
additional {ests on sach end of the length. If an impact test specmen fails to conform to the specified
resquiremmants, the manufacturer shall follow the retest provisions of 8.7 .14 and 10.7.15 (as applicable). If a
hardness test specamen faiks 1o conform to the specified reguiremants, the manufaciurer shall follow the
redest provisions of 9.6.14 1o 9.6.19 {as applicabla).

If any product is rejected from a lot due to fallure o demonstrate acceptable tensde, impact, or hardness
requirements, then the product tempered immediately before and after the bkength rejected shall be tested
on the same end as the product that was rejected. If one or both of the addiional test kengths fail to conform
to the specified requirements, the manufacturer may elect to test individually the remaining lengths in the
lof, in which cass determinations are required only for the particular reguirement where specimens failed
to conform in the preceding tests (i.e. a lot that meets the hardness and impact criteria, but has been
rejected due to low elongation, shall be retested to verify tensile properties). Specimens for all retests shall
be taken in the same manner as the initial test specimen. Lengths that fail the requirements of Section 7
shall b= rejected.

A.7T4 SR 124—Acceptable Impact Energy for Any Lot of Product

Subsequent to impact testing, the mean and standard deviation shall be calculated for the average impact
anargy values. This calculation shall be made including the data for all lengths rejectsd dus 1o low mpact
anargy. Tha lot minimwm impac energy Smin shall then be estimated (based on the sample data) using
Equation (A.1):

Swin= 8 = {F * ticn) (A1)
whera

Senin 15 the minemum impact enargy in joulss (fool-pounds);

5 is the tesl lol mean impact energy in joubes (fool-paunds);
F is the factor determined from Table A2 (SR 12);
f 18 the lot standard deviation,

Table A.2 (SR 12)—Inspection Lot Sample Sizes vs F Factor

Sample Size F Sample Size F
1 oy i #
3 13,857 16 4 534
4 B.215 18 4415
=] T.501 20 4.319
& B.612 25 4.143
T 6.061 an 4 022
B 5.666 a5 3.597
9 5414 40 3,888
10 5203 45 AR
12 4,900 &0 | 3766
14 4 G690 e 3060
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A 7.5 3SR 12.5—Lot Acceptance/Rejection

The lot shall be accepied provided S, is greater than or egual to O, determined in 6.4, 6.5, or 6.6 (as
applicable). If S5, is less than ¢, then additional random lengths may be selected for testing. The 3, &,
and S shall be determined as above based on all the data and the new F valus, The new 5. shall
excead O, determined in 6.4, 6.5, or 6.6; ctherwise, the ot shall be rejected, Additional random samples
ray be taken from addiional product as many limes as necessary, If the product i rejected as a kal, then

each lenglh may be ested o demonstrate thal it meels the minmum impact energy reguirements of G.4,
6.5, or 6.6 (as applicable)

EXAMPLE  Commenlary regarding lesting frequency, according to A.7.2 (SR 12.2):

—  Since a sting of product consisls of more then ene lergth of producl. snalysie should corsider The probabilty thal he
slfing includes one or more lengths whose impacl propenies da nol meael the desired minimum,

— Table A.3 (SR 12) grees the probability of a product sting of 100 lengths including ane or mare macceptable
lemgins. I the prababdity of ary length being unaceepiable is 1 in 1000 then Fere s a 10 % chance tal the praduct
etring will include one or mofe unacceptable lenglhe. IF the probasility of any length Being hacoeptable is 1 in
10,000, then there i & 1 % chanca that the product sinng will Include one or more uneccaptable lengths. The
statistical moded wsed for tha examination frequency is designad to yield an individeal fuba raliabiity of 99,9 %, A
typical confidence limit of $5 % i usad with a tolarance intarval approach, sinca the standard deviation is neither
well eslablished nor expecied 10 be consistent for all manufaciurers, prodect sizes, heal ireatments, chemistries,
and o forth.

Table A.3 (SR 12)—Probability of Defective Product

Probability of One Length Being Probability That One or More Defective Lengths ls
Defactive Included In a String of 100 Products
1110 0.95097 (or 100 %)
11040 0LE634 (or §3 %)
141 DD 0.085 [or 10 %)
110,000 0.0098S (o 1 %)

== The Inkerance inlervasl approsch assumes thal the standand devistion is ot well known, The facior Fis large because
il inchudes varialions thal can be expecled in the standard devialion. For example, if the impact requirement is 27 J
(20 felb), & lenglhs are sempled snd the standard deviabon s determined 1o be 4.1, then the facior F s 7.501. For
tha lot i b2 acceptable, the everage fransversa impecl value shall excead 27 + (F.50 = 4.1) or 58 J [20 + (7501 =
3.0y or 43 fi-1p]. If 10 lengths hed been sampled and the standerd deviation was still 4.1, then the averaga impact velue
shall gucaed 27 =+ (52003 = 4 1por 48 ) [20+ (5303 = 3.0) or 36 fi-I], If the standard daviation from a mill is wel known,
than tha facior Fis takan for an infinite numbar of samplas of F = 3,080, Assuming tha standard dawiation for an
irfiniber number of samples. from @ green see ubuler and one mill 4.1, hen the seerage mpact valee shall exosed
27 + (3080 = 4.9) ar 400 [70 + {3,080 =« 3.0) or 20 A1) The methad is applicable b balh S and USC unils

NOTE  The procedure in 8.7 (SR 12) is taken from Referance [14]; Table A2 (SR 12) is taken from Table &.7 in
Reference [14]. The procedurne fo calculse the mean and standard deviation for the average ransverse impact enengy
far the kod can alsa be found in Referance [14], Chapler 1, Sections 1-8.

A8 3SR 13—Seal-ring Couplings
AB1  5R13.1—Seal-ring Groove

Sealring couplings shall be grooved in accordance with dimensions and Iolerance specflied in Figures D19
(3R 13.1) 0 D22 (3R 13.4). Grooves may be cul before or after threading at manulaclurer's oplion. Grooves
and threads shall be free of fins, wickers, and ribbons that are loose or can become loose and fold into the
thread form, Couplings shall be inspected after final machining of the groove. The inspection shall be by the
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wel fluorescent magnetic paricle method, using a ciroumferentially ofented magnetic held, or by another
nondesiructive method of equal sensitivity as demaonsirated 1o the purchaser, The inspection shall encompass
both the inside and oulside surfaces, The inspection shall excude the dry magnetic particle method,

Seal-ring grooves shall be machined in the same set-up used to machine the box threads, The seal-ring groowse
eccantricity shall be no grester than 0,13 mm (00005 in) and shall be verfied for each maching set-up, Sealring
groowe eccentricity = the maximum difference between the values of the distance from the root of the sealring
groowve bo the minor cone of the coupling threads in a plane at amy location around the cincumference.

MOTE  The seal-ring groows: dimensions ar nol the same as those used histarically and may not be ilerchangeable
with thesm.

A.8.2 SR 13.2—Nonmetallic Ring

Dimensions and tolerances of nonmatallic rings for seal-ing couplings shall be as specified in Figures D19
(SR 13.1) to D.22 (SR 13.4). Rings shall be made from virgin podylefrafluoroethylene with 25 % fiberglass
fillar. The starling polytetrafluoroathylans shall be free of fillar.

Unless atherwise specified in the purchase agreement, seal fings Tor field-end box thread shall be shipped
separately in a sealad package labelled with the quantity, connection descriplion, connection manulaciures,
cate inspected, and date packaged,

NOTE  Tha seal-ring groowe dimensions are not the sama as those used historically and may nod be interchangeable
with them,

A.B3 SR 13.3—Marking

Al couplings that meet the requirerments of & 8 (SR 13) shall b= marked 513" and have & blus band painted
around the coupling {s=e Figure D_27). If the coupling size does not permit separation of markings as shown
in Figura D_28, stencil marking may cross over the paint bands. YWhen this occurs, the stencil shall be on
top of the band and be of a contrasting color.

A9 SR 16—Impact Testing (Charpy V-notch)

A.9.1 B5R16.1—Testing Requirements

When A9 (2R 16) = specified in the purchase agreement for Grades ME0, RSS, La0, CO0, TS5, and F110,
the testing provisions of 9.7, which are optional for the manufacturer in accordance with .55, bacome
mandatory. When A.%9 (SR 16) is specfied in the purchase agreement for Grades H40, J55, and K55, the
requiremeants in &.9.2 are mandatory.

A.9.2 BR16.2—Charpy V-notch Test—General Regquirements

A test shall consist of three specimens from a pipe. The average result from the three impact specimens
shall egual or excesd the abeorbed energy requirement specified in 4.9.3 (SR 16.3).

Al testing shall be done in conformance with 6.3 through 6.6 and 9.7,

A.9.3 5R 16.3—Charpy V-notch Test—Impact Requirements for Pipe and for Accessory
Material for Externally Threaded Accessories

A9531 SR16.3.1—Grade H40 Only

Tha minimum full-size transverse CWN absorbed energy reguirement, O, is 16 J (12 f-1b) for all wall
thicknesses, The minimum full-size longiudinal CWM absorbed energy requirement, O, 1s 20 J (15 ft1b) for
all wall thicknassas.



i AP| SPECIFICATION SCT

A.93.2 SR 16.3.2—Grades J55 and K55 Only

Tha minimum full-size transverse CWN absorbed energy reguirement, O, is 20 J (15 fi-lb) for all wall
thicknesses, The minimum full-size kongiudinal CWM absorbed energy requirement, O, s 27 J (20 ft1b) for
all wall thicknassas.

A.8.4 SR 16.4—Accessory Material

The reguiremsants in 6.6 shall apply.

A8.5 SR 16.5—Frequency of Testing

A951 5R16.51—Ganeral

A test shall b= taken from each ot in accordance with Table 16 or Table EAG,
A852 5R16.5.2—Retest of a Pipe or Accessory Material

Retesting shall be In accordance with 9.7 13,

A853 SR 16.53—Replacement of a Reject Pipe or Accessory Material

Replacement of a rejected length of pipe or accessory material shall be in accordance with 8.7 14 and 9.7 15.
A096 SR 16.6—Reporting

The size and orientation of the test specimen (e, full-size, 34-size, or V-size), the aciual test temperature,
the results of the individual specimens (i.e, the impact energy absorption and the percentage shear), and
the average absorbed energy shall be reported 1o the purchaser.

A9.T SR 16.7—Marking

Product tested in accordance with this SR shall be marked o indicate A9 (5R 16), the minimum full-size
enargy absorption requirement, and the specified test temperature preceded by 8 positive or negative sign.
This marking shall be paint-atenciled after the grade designation,

Example for 51 wnits: 516-20-10C.

Example far USC wils: S16-16=14F,

A.10 SR 38—Statistical Tensile Testing—Grades C90, T35, and C110

A.10.1 SR 38.1—General

This mathod shall be used when specified in the purchase agreamant or ai the oplion of the manufacturar
Lo eibher

a) test all lengths in the lat; or

b} detarmine the acceptance of the minimum yield strength for the lot, as defined in 9.2 on a statistical basis.
MOTE &.10 (SR 38) is intended to be used when the specified yield strenglh range & less than 106 MPa (156 ksi).
A.10.2 5R 38.2—Frequency of Testing

The tensile test frequency shall not be less than one per 20 pipes. if the lot size is less than 20 pipes, each
pipe shall b= tested. The selection of the pipes for testing shall be at random but shall include samples over
the full lot. The lot may contasin any number of lengths, provided the requirements of 9.2_2 are met.
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A.10.3 SR 38.3—Yield Strength Determination

The yield strength of each pipe shall be determined as specified in 9.4. The acceptance or rejection of the
yiald sirength for a lof shall be determined based on the mean and standard denviation for the lot. The mean
and standard deniation shall be determined wsing slandard statisbical maethods.

When determining the mean and standard deviation for the lof, all valid {s=e 9.4 8) test data on plpe from
the lot shall be included, This indudes data for all tests for mill control and any plpes that are determined
niat 1o conform to the yield strength requirements, The lot is acceptable If the mean yield strength for the kot
minws 1,74 times the standard deviation for the lot is greater than or equal to the specified mindmum yield
strength in Tabde C.5 or Tabds E.5,

NOTE  The fector of 1.74 above |8 basad on an accaptable guality limit (A0} of 0.01, a rejectable guality limit (RGL)
of 010, an algha of 0.05, and & beta of 0.10.

A.10.4 SR 38.4—Additional Testing to Qualify a Lot

The manufaciurer may elect to tensile test additional pipes [Le, in exess of the minimum of 20 pipes per (ot
spedfied in A10.2 (2R 38 2)]. The additional pipes shall be selecied at random. The data from the original tests
and the additional tests shall be used 1o determine acceptance as specified in A 103 (SR 38.3).

Tha manufaciurer may alect o test as many addifional pipes as necessary o atlempt to improve the mean
yiald strangih or to lower the standard deviation (o mest the acceptance criteria in A.10.3 (SR 38.3).

A.10.5 SR 38.5—Retests to Qualify a Pipe

IF thi ariginal tensile spacimean fram a pipe fails o conform 1o the specified reguiremeants, the manufacturar
shall either repect the pipe or make additional tensile tests (as specfied in 9.4} on both ends of the pipe in
gquestion. The resulls of both retests shall meet the requirements of Table C.5 or Table E.5. In addilion, the
average of the nitial test data and the two retests shall meel the requirements of Table C.5 or Table E.5,
of the pipe shall be rejected, The average vield sirength for the pipe (i, based on the ariginal best and the
bwo relesis) shall replace the ariginal test data and be used o delerming the mean and standard devialion
far the qualification of the |0l as specilied in A.10.3 (SR 38.3).

Mo other additional testing shall be allowed to gualify a pipe. Rejected lots may be reheat-treated and tested
as naw lots,

A.11 SR 39—Alternative NACE TM0177-2016 Method D Sulfide Stress Cracking
Teste—Grade C110

A.11.1 SR 39.1—Test Reguirements

For each Iot, as defined in 9.2, manufacturers shall carry owt an NACE TMO1TT-2016 Method D test with
the test solution specified in A.11.3 (SR 38.3). The test results shall not be used to determine conformance
of the product to this standarnd.

A.11.2 5R 38.2—Test Sample Selection and Location

Test sample sebection and location shall be in accordance with &.14_2.

A.11.3 SR 39.3—Alternative Test Solution

MACE TMO17T-2016 test solution D shall be used.

The besl gas shall be premixed and cerified by the provider of the gas,

The MACE ThO1T7-2016—Section 11.5.6 requirement for documented validation of test solution saturation
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shall include analysis using the iodometric Hration procedurne in NACE TMOTT-2016—Appendix C or ather
validated and documenied method

A.11.4 SR 39.4—Test Conditions

Al walid lest resulls shall be ncluded when calculating the mean value,

& standard {est spacimean thickness of 8.53 mm (0,375 in.) shall be used except a5 alowed by 6.14.4 ).
Either non-pre-cracked or fatigue pre-cracked specimens may be used, If fatigue pre-cracking of specimens
is emploved, the maximum stress intensity factor during pre-cracking shall not exceed 20.4 MPa-vm (18,6
kead-im, )

The arm displacement shall be 0.88 mm, +0.03 mm, <005 mm (0,035 in., +0.007 n., 0002 in.).

A.11.5 SR 39 5—Invalidation of Tests

Invalidation of fests shall b in accordance with 5.14.5.

A.11.6 SR 39.6—Additional Testing Provisions

Either non-pre-cracked or fatigue pre-cracked specimens may be used, If fatigue pre-cracking of specimens
iz employed, the mazimum stress intensity factor during pre-cracking shall not excesd 204 MPa-m'~
(18.6 kei-in."™).

Belore the S50 test, Rockwell © hardness ests (minimum of hree ndentations) shall be made as shown
in Figure D28, Hardness data obtained an the DCB lest specimens shall be for information anly

The length of the dry cracking, if any, shall be reporied for information only.

A.12 SR 40—Electric-welded Casing, Tubing, and Pup Joints—Grades H40, J55,
K55, N80, LBO Type 1, and R95

A.12.1 SR 40.1—Height and Trim of Electric-weld Flash

Mo inside flash height shall be parmitted. The groove on the inside weld surface shall nof excesd a depth
of 0,38 mm {0.015 in.) and shall not contain any geomsetry that wiould interfere with ulirasonic nspaction.

Fipe with weld flash excesding these limits shall be either rejected or repaired by grinding.
A12.2 SR 40.2—Nondestructive Examination of Weld Seam

For the weld seam of welded pipe, ultrasonic inspection systems for verification, other than wall thickness
verfication, shall use reference standards containing notches and haoles as described in Table .38 and
Table C.39, or Table E.38 and Table E.349, o verify eqguipment response from artificial reference indicators.

The inspection equipment shall be adjusted o produce a well-defined indication from each reference
indicatar when the relerence standard is scanned by the inspection system(s). Responses from he nelches
and hobe shall meel the required system{s) sensitivity level, Dulside-wall and inside-wall nolches of reduced
lervgtih may be used by agreement between the purchaser and the manulacturer,

A.13 SR 41—Supplemental Inspection When Hydrostatic Test Pressure Is Limited
to 69.0 MPa (10,000 psi)

A.131 SR 41.1—Wall Thickness Measuring, Recording, and Reporting

For each kength of pipe, the wall thickness shall be measured and recorded over the full length with a
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rrinirmum coverage of 100 % of the surface area coverad by the automalic system, The minimum measuned
wall thickness for esch length shall be recorded, Traceabdity andior reporting of minimem measursd wall
thickmess o each unigue length is required only when specified in the purchase agreenent

A.13.2 5R 41.2—Mondestructive Examination of Pipe

Addiionally, when agreesd betwesn the purchaser and the manufacturer, for each length of pipe a full-body
imparfaction MDOE utilizing obliqua OOVID reference indicators consistent with the defects typical of the
ranulaciurer's manufactunng process s required in 9.15.4 e} shall be performed,

A.14 SR 42—Straightening Requirements—Grades R95 and P110

When straightening s necessary, product may be hot rotary strasghtened ar cobd siraghtened. If hal rolary
shraighlened, the minimuem emperalure al the exil of rofary straighlening shall be 400 °C (T80 °F), unbess
a higher minirmum lemperature is specified in the purchase agresment I cald redary siraighbened, then the
product shall be sfreas relisved after straightening. The minimum stress relief temperature ghall be 510 °C
(%50 “F}), For gag stralghtening, see 5.3 6.

A.15 SR 43—Yield Strength—Grade Q125
A.15.1 Maximum Yield Strength

The maximum yield strength shall be 965 MPa {140 ksi).
A.15.2 Marking

Al products meeting the requirerments of .15 SR 43 shall be marked as specified in Table .43 or Table
E.43,

A.16 SR 44—Charpy V-notch Test Properties—Grades N80, LB0 Type 1, L80 3Cr,
C90, R95, T95, P110, and Q125

Either:
a) the minimum shear area shall be 75 %, in accordance with ASTM E23; or

by the manufacturer may use a documented procedure (taking into account, as a minemum, vanations in
chemical composition, diameter and wall thickness) together with the impact test results to demonstrate
that the upper shelf behavior & achieved.

I e manirmuem shear ares s less than 75 % o if the requirements of B are nol met, then the matesial shall
be rejecled unless a transition curve demanstrates thal the product is on the upper shell al the specified
test lemperatune (either the standard best lemperalure of a reduced besl lemperature specified by the
purchaser; Seg 9.7.3)

A.17T SR 45—Hardenability—Minimum Percentage Martensite Required for
Quenched and Tempered Products

A.17.1 SR 45.1—Grade LB0 Type 1

A full-body as-guenched sample shall be taken in accordance with a documented procedure fo confirm
sufficient hardening for each size, mass, chemical composition, and austenitize-and-guench combination.
To be in conformance with this standard, the mean hardness numbers (see 9.6.9) obieined during the
documented procedurs shall equal or excesd the hardness corresponding to 90 % minimum mariensita, as
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determined by Equation (&,2) (SR 45)

HRC o = 58 = (% carbon) + 27 (A.2)

A.17.2 SR 45.2—Grades C90 and T35

The mean hardness numbers obtained as specified in 6.10.1 shall equal or exceed the hardness
comesponding to & minimum of 5 % martensite as determined by Equation (A 3) (SR 45):

HRC 0 = 59 = (% carbon) + 29 (03]

Alternative hardenability requirements may be used for thick-wabsed Grades CO0 and TS5 as defined in
6.10.5.

A.18 SR 46—S5ulfide Stress Cracking Test—Grades C90 and T95

If Method A is specified for the S5C test (in accordance with MACE TWO1TT-2016), manufacturers shall,
for each lot as defined in 9.2, demonstrate that the product meets or excesds the 80 % Vi, requirement

for three specimens, one each Tram the ends of three diferent products selected from sublols composed
of the frenl ane-third, middle one-thind, and back ane-third of the lol, The selection critera in 9104 shall
apply 1o each of the sublots, including the random seleclion by agreement,

In case that subsize 3.81 mm {0150 in.) diameter specimens are usad, ests shall be conducted at 81 %
:|'l5ni|1.

A re-tesl may be carried out if only one af the inilial specimens fails, I moee than ane ol the inftial specimens
Fails, the lol shall be rejected, A rebest may be performed on to further best specimens laken from an area
of the product adjacent i where the inilial failed test specimen was taken, W either of the retest specimens
Fails, the lod shall be rejected, Rejected lots may be re-heal reated and lesied as new lols,

By agreamsant beteean the purchaser and the manufacturar, the numbear of specimens per lof required may

be raduced to no less than one with a process control plan that is sufficient io ensurae that the product meats
or exceads the 80 % Ysq, thrashold.

A.19 SR 47—Hardness Testing Frequency Non-upset Pipe—Grades C90 and T95

A beat ring shall be cut from both ends of each pipe.

A.20 SR 48—NDE of Pipe Ends—All Grades Except C110 (9.15.13)

The pipe ends shall be sither treated in accordance with 9.15.13 a) or ¢, or inspected after end-finishing
{and before coupling installation on threaded and coupded tubulars ) using the wet magnstic particle method
or a method agresd between the purchaser and the manufacturer.

A.21 SR 49—Wall Thickness Measurement—All Grades [9.13.4)
Wall thickness shall ba measured over the full body, with a minimum coverage of 100 % of the surface area

coversd by the automabic system. The minimwm measured wall thicknass for each pipe shall be recorded.
Traceability andlor reporting of each pipe i only required when specifiad in the purchass agreamsant.
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Purchaser Inspection

B.1 Inspection Motice

If the inspecior reprasanting the purchaser desires to inspect the product or witness a test, reasonable
nodice shall be given of the lme al which the run is inlended 10 be made,

B.2 Plant Access

Al inspections should be made prior 1o shipment al the place of manufaciure or processing, unbess
othersise specified in the purchase agreement, and shall be so conduchad as nal 1o irderfere unnecessanty
with the operation of the works.

B.3 Conformance

The manufacturer is responsgible for conforming to all the provisions of this standard, The purchaser may
investigate to ensure conformance by the manufacturer and may reject any product that does not conform
to this standard.

B.4 Rejection

Unless othenwise provided, material that shows defects on inspection or after acceptance at manufacturer’s
waorks, or that proves defective when properly appled in service, may be rejected, and the manufaciurer so
nodifiad. If tests that require the destruction of material are made, any product that is proven not to meet the
requirements of this standard shall be rejecied. Disposition of rejected product shall be a matter of
agreament between the purchasar and the manufacturer.
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Tables in S| Units
Table C.1—API Casing List (Slzes, Masses, Wall Thickness, Grade, and Applicable End-finish)

Haminal
Lobelg « | Dutskde &:’in;""‘“'n'm Type of End-fimish =
T&C
1 2o [ B km || w2 RN nm | SN eme | Pin | otz
T 2 F 4 5 L] T a a i T 12 13
a 9.5) 118.30 14.38 521 Fa Fa — — — — —_ —_
4y wan [ vean | s 5 — pin — — — — — —
4 11.60 148.20 17.38 6.2 — FELE PLE FLB FLB P PLB —
A% | 1350 | 1w | wer | 7a - — [ "mB | mB | ma P e | —
LR 1510 14820 2263 8.5 - = - - - - PLB PLE
5 11.50 13700 1718 555 — S —_ —_ — — —_ —_
A 1A 12T 1362 LN — FELA — — — — —_ —
5 1500 12700 Z2.ED 7.2 — FELE PLE FLB FLB P PLB —
A TR0 12T .13 B.1% — — PLIE PLA PLA [ LA PLa
5 21.40 12700 3 ] s ] — — PLE FLB FLB P PLB PL8
A 2320 12100 4. 05 12.14 — — PLE PLA PLA P LA PLn
5 2£.10 12700 XS 127 — — PLE FLB FLB P PLE PL8
R Wil | e | s 6. F5 F5 — — — — - —
5 Na 1550 138.M AR 623 = FELE = = - - - -
B% | oo | 1em | mre | Tm — [P | B | mA | me P me | —
5 Na 2000 1380 .05 9.17 = = FLE FLB FLB P PLE =
Bl | 2300 | 13070 | M08 | insd — — PLE PLE PLE P PLA PLE
5Ny 2680 1. 40,15 2.7 = = = = P P - -
Bl 2070 13070 4447 1437 — — — — 2] 2] — —_
5N d2E0 138.M 43.74 16.82 = = = = P P - -
BY% | 3530 | 1em | saeo | 1748 | — - - — P P . _
5 JAG0 138.Mm E.EZ 18.06 = = = = P P - -
B% | anso | 1 | enes | aner | — - - — " " — —
5 a3 1.m =141 2253 — — — — P P — —
B% | 2000 | 6 | smre | 7t | s | Pme | — - . _ _ _
By 2800 1eBz8 .72 8.5 = FELE FLE FLB FLB P PLE =
B | 2800 | 86 | 4167 | wss | — — [ Pw | P | e P e | —
£ 3200 16628 4782 12.06 — — PLE FLB FLB P PLB PLB
T 17.00 17720 2560 G.ET Fa — — — — — —_ —
T 2000 17750 2301 A4 P5 S — —_ — — —_ —_
T 2A.01 1T BT .05 = FELE FLE FLB PLB P - -
7 DR00 | 17TED | R4 019 — FELE PLE PLE PLE P PLA _
T 2B.00 17T 4160 1035 — — PLIE PLA PLA [ LA —
T 3200 17750 47.02 11.51 — — PLE FLB FLB P PLB —
T J5.00 17ren 2. 12485 — — PLIA PLA PLA P LA PLn
T JB.00 17T .20 SE0 13.72 — — PLE FLB FLB P PLB PL8
T 4270 17780 L] 15,84 — — — — -] -] — —_
T 4640 17750 £43.35 1745 — — — — P P — —
7 500 | 177&0 | T4EE | moe — — — — ) B — —
T GAE0 17T .E0 021 HET — — — — P P — —
7 5TA0 | 1770 | 4z | s2@m — — — — P P — _

100
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Table C.1—AP| Casing List [Sizes, Masses, Wall Thickness, Grade, and Applicable End-finish)

{eonlimiied)
Mominal
Labals | et Bl Tyoe of Erc-finish * *
TEC

1 2 "En gm R ::ﬂsus Iﬁ: Ao E:g ci1o0 | Pito | onzs

] 2 a 4 8 [+ r & a 10 Tt T2 13
Thy | zaoo | wass | mre 762 P5 - — — — — — —
T | 2840 | w068 | w29 | £33 — | pete | mE FLE FLE P _ _
Tha | 970 | woss | sz | asz — — PLE PLB PLB P PLE —
T | 3370 | 1968 | Sn45 | 1042 | — — FLE FLE FLE P PLE _
Tha | o0 | woes | saa | vzrn | — — PLE PLB PLB P PLE PLE
Thy | 4280 | 190.6E | ELEW | 1437 | — — FLE FLE FLE P PLE PLE
Tha | 4830 | waes | 6ra1 | 1Ea — — PLE PLE PLE P PLE PLE
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Tha | sz | woes | meow | 1ras | — — — — P P — —
Thy | sG30 | teans | Eza0 | 1m0s | — . . - P P — _
The | 4640 | HEES | ELAY | 51 — — P P P P P P
8% | zaoo | zos | myz | & - PE B — _ _ _ _
A%y | 2800 | 21908 | 4187 772 Pa — — _ _ _ _ _
By | 3200 | 208 | drez | s6s Ps | PsLn — — — — — —
8% | 3800 | 2Me0% | G167 | 1046 | — | PELE | FLE FLE FLE P _ _
By | 000 | 2ie0s | sk | 143 | — — PLE PLB PLB P PLE —
A% | 4400 | 21808 | GEAE | 1z | — — FLE FLE FLE P PLE _
2% | 4800 | 2ie0s | Trar | 1418 | — — PLE PLE PLE P PLE PLE
5% | 3030 | mMass | sy 7oz PS B _ — _ _ — _
5% | 3600 | M445 | ms7 | &a4 P& | PaLE — _ _ _ _ _
%% | 000 | Maas | mesy | 1003 | — | PELE | FLB FLE FLE P = =
B | 4350 | M44E | BTH | 1108 | — _ PLE PLE PLE P PLE _
9 | 4To0 | maas | mmed | nes | — — PLE PLB PLB P PLE PLE
5% | S350 | M44E | Teer | 1388 | — — FLE FLE FLE P PLE PLE
95 | 8040 | mMa4s | w1 | 1sa — — PLE PLB PLB P PLE PLE
B | 5S040 | M44E | B340 | 1547 | — — — _ P P _ _
G | Aaso | maas | mess | aror | — — — — P P — —
B | 030 | M44E | i0dEz | 156 | — — — — P P _ _
9% | THAD | mMaas | na2se | som | — — — — P P — —
wh | 3ays | sraos | s 78 Pa _ — _ _ _ _ _
W | A0Sk | 205 | @7 | &6 g PaE — _ _ _ - _
WY, | ansn | zraos | erT1 | 1006 | — PSE . — . — . .
W | Sio0 | 27305 | 7Ee0 | 1143 | — PSR | PSA = PS8 P PSR _
WY, | sasn | zraoh | mRge | 1267 | — — PEE FzE PoB P PoB =
W | ea70 | 27305 | o233 | 138 | — — _ _ F=a P psA psA
WV | e67e | araos | enar | A5 = . . = PoB P PoB PoB
WY | im0 | 7305 | imas | 4707 | — — — — P P _ _
W | e | araos | 1178s | 1mee | — . . = P P — .
WY | 8530 | 7a0s | imead | mode | — — — — P P _ _
1 | azon | seas | s | maE Ps — — — — — — —
MY | 4700 | 2smes | mes4 | 963 - PSE . — . — . .
MW | 8400 | mass | @36 | 1108 | — PaE — _ _ _ .
MY, | eooo | zmmas | ez | d1zdz | — PEE | PEE FzE PoB P PoB PoB
Wi | 85O0 | Ma4b | s | 1356 | — — P P P P P P
WA | Tioe | 2emas | 10m6s | 1478 | — — F P P P P P
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Table C.1—AP| Casing List [Sizes, Masses, Wall Thickness, Grade, and Applicable End-finish)

feealivnied)
Maminal
Cartsice | Linear Wall
Ll da
Labels Diameter | pags 5 | Thickness) Type of End-finish
T&C
n 1 J55 Lan can

1 2 mm igrm mm H4o KBS &S5 MED TS5 c110 P10 o125

1 z b i -] L r -] ] w0 11 12 13
13 3% 48.0% 318.72 T1.43 B38 P5
133y 4. 50 330.72 B1.10 0ES — PSE — — — — — —
13 Uy LA 334,12 B TH o.p2 — Pil — — — — — —
133y E8.00 330.72 10118 1210 — FSE PEE PEB PEB P Fa8 —
13 Uy v a4, 1 Ll NI — — P5l FEE pEd P F5l P5l

] E5.000 20H 40 ] =3 [} — _ —_ — — — —

16 7500 S0 4 111,681 11,15 — PSE — —_ — — — —_

16 24007 005G 4 13501 12567 PSE

16 1020 0 4 pLr ] | 1566 — P P F — — P 5
18 fly a7.5% ara.m 1321 11.06 P5 PSE

0 G T 508.00% 125ED 11.13 PEL PELE — —_ — — — —_

Fil] 106 50 S04, ] 12T — FaLE — _ — — — —_

il 133.00 508.00 1ar.as 813 PELE

ROTE B = outress ihvead; L = long round thresd; F = plan-and & = shod mund hread: TED = thveaded and oouplad.

3 | kb sm e mb and nardaring

B Womiral linear masses joolumn &) are shawn for information ooy,

Bullrass casing is avalabla with regulaer, spacial doeamanc ougings of special dearanod couplings with & pecial besel
% Forcasing wih 5§, L. B connactions, nisrmedale wall fricknesses ane allownd in accordanca with 4.2 3 and 7.2 and AR 581,

Thia dareiies of maransiic chromium skals L30 Types SCr and 130r) are difanant nom carton sieals. Tra masses shown are therelen not
armurals for marensic chromum sleaks. & mass cormsction tacior of OUHES may ba used
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Table C.2—API Tubing List (Sizes, Masses, Wall Thickness, Grade, and Applicable End-finish)

Lakwls Hominal Linear Masses " ©
Qutside | (o | Bt Tk Typa of Emd-Nnish
1 D i upant | Upant Im. J—
i TEC | TRC
ol | B | ke | e | g | a0 | s | SR Wee | coo | Tes | ere
T 7 T 4 ] E r ] E m r s 3 14 EH] 1]
1.4 1.5 _ i ar 1.0 1.5 —_ 287 PriL | PrU FHU PHU PHU FrLU —_
| oo | eap | a6 | — | wer |23 [ e | — [aet [Py | P | Pu | Pu | Pu | A RO
1385 1. 1.8 1.72 340 2.5 ) 256 A38 | PMIA | PRI | FHUI FHUI PRI ML —
1.588 2.0 4 _ 40 436 1% —_ 455 PuU FU PU PU PL Pu PFU
1,685 2550 — 210 4216 —_ _ ERE] 318 Fi M —_ —_ —_ —_ —
1653 2.3 o s ] 4216 342 BT 14T AfGE | PMIA | PRI | FHUI FHUI PRI AN —
1,685 ] o _ 42,16 451 457 —_ 4 BE PuU FU PU PU PL Pu PFU
1.0 240 — T40 48 36 —_ _ EES) 318 Fi M —_ —_ —_ —_ —
16003 270 o By ] L ] 4.8 .32 4.1 AGE | PMIA | PRUIL | FHUI FHUI PRI PMLI | PRI
1000 | 485 | 7 | — | 4838 | 543 | sEs — 508 | Pu | PU | PU (1] Pu | Pu | U
1000 | adz | — — B | 68 | — - 635 | — - P — P n -
1.0 5.15 — _ 48 36 TRE _ —_ THY _ —_ P _ P " —
Fdli 5 434 — 105 5240 —_ _ 484 308 | A P &l i P Fi —_
AL - R — — 6Tz | P F P B 3 B 3
| 3-'. A - —_ .37 A58 —_ —_— C et | oy PH FH M PH PH
2%y ARD 4. T2 — LS fian L] — 41 FHLI | PR P PH PHL PHLY | PHL
2%y 580 bLAE = .12 A53 BLES - L = — FHU FHU ML PHLI | PR
23y aa0 - _ B3z 942 _ —_ T&F _ —_ P —_ F P —_
23y 745 Tk _ B3z 10594 1138 —_ BA1 _ —_ Fu —_ A AU —_
2'n 040 B0 — ez 427 BET — am FHLY | PR P PH PHL PHLY | PHL
274y TAD TR — o mE | 1 — Tm — — PHU PHU ML PrLY | ERl
27iy A 80 BT _ fE e 1285 | 1285 —_ THY _ —_ FrU PHU U PrL | PRU
27y 935 ba5 _ Tage 1389 14.06 —_ BA4 _ —_ P —_ L1 P —_
2 1062 i = 162 1661 = - L = — P = F P —
FR 1.8 — — o 171 — — 11,18 — — — [ —
aly 70 - _ EA.30 1.2 _ —_ baF PH PH FH Fri AW PH —_
aly i R o] _ EA 30 136% | 1384 —_ HaaE PrL | PRU FHU PHU U PrLU | PRU
a '.'z ¥l - _ EA 30 15.1& _ —_ T3 P FH Pri Pri PH L] —_
aly 1212 ] — B0 MM\ | 1837 — 7 — — P PH PHL PHLY | PR
aly 3% i = .50 Haa = - 10,62 = — P = F P —
aly 106563 i = .50 amr = - 1208 = — P = F P —
aly 1703 - _ EA.30 26 30 _ —_ 1345 _ —_ P _ F P =
i 850 - i 03 63 1814 i — T4 PM FH Ffi Ffi AW P —
4 L] 1100 _ i B —_ 16.3F —_ HHE PuU FU PU PU P Pu —_
i 1323 - i 83 63 1664 i — A3 i — P i F P —
4 16 1E — _ i Bl | 2308 _ —_ 18054 _ —_ P _ P P —_
i 1B B3 - i A 6 | A i — 12 i — P i F P —
4 Frk. el — _ i B 1504 _ —_ 1544 _ —_ P _ P P —_
a1 12 63 R = 01830 1BTE | 1857 - GRL FHLI | PR PHU FHU ML P —
4 180 — — e | 2252 — — o — — P — P [ —
a4y 1F.05 — _ a5 | 3555 _ —_ 0 RE _ —_ P _ P P —_
41 1B 0% — _ 11230 | Hi1 _ —_ 1062 _ —_ P _ F P —_
aly | nm | — — | weae | 3z | — - |1am| - - P — F P -
aln | am | - — | meae |z | — - |[1al| - - P — F P -
iy | mo — — Me3s | anm — — 18081 — — P — P [ —
MHCTE 1= indigral joint; N = non-upsot Threaded and couplad: P = plaineend: TAC = theeaded and oougked; | = asdoral ipset thraadosd and ooupied

H Mosial o meisas (oolusing 8, 7, and B] ane showe for nlormation oaly.

B The dansifes of maransitc cheosiom siaes [LED tepas S0 and 135r) ana diferent from carbon siess. The masses shown e tanalos mol

acourale for madensic chromus seais, & mass correclion tactor of 0,885 moay ba wsed.
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Table C.3—Process of Manufacture and Heat Treatment

Heat Temparing Temparaiure
Grade Type Manufacturing Process * | . o ;Eh
1 z 3 4 3
H40 — 5ar EW — —
1551 - S or EW =" .
K55 - Sar EW B -
MEn 1 Soar EW o —
Han Q Sor EW a® —
ROS i — S or EW a 38
Led v S or EW a 566
L8a acr 5 a 566
LG acr | 5 aft 583
Lag 13Cr 5 afr aos!
Can - 5 a 621
Tos . E> Q G459
c1io — 5 a B48
P110 — SorEwWah a -
Q125 — SorEWn a —

EW = alpcing-weided process: 5 = seamiess procass.

Full-bady, fulk-length normalized, normalized and tempered or quenched and lempered al the manufaciurers
aplicn, or ap spacifed in e purchape agreamant [aee 5.2 2)

Ful-body, full-length heat reatment is mandalory; at the marudaciurer's aplicn either normalized or nomakzed
and tampssned,

Includies tha methed of inbermupiad quanching Tollowed by contrellad coling

£ = quenched and iempered.

LBD SCr ardd LBOD 1 30Cr may be gir-guanched,

Special chemical reguirements for electric-welded 2110 pipe are specified in Table G.4.

Prochucts shall ba baai-treaied Tdl-body, Tulk-lngth; spedal requinemants unigus (o elecinic-walled F110.and Q125
are spacied in AG (SR 11),

Cuenched and tempered product in large £ ratio combnalions and ronguenched and lempered product may
axhibil duclily nuplure values kvaer Than intemal yield valuea; ses AF1 SCIIS0 10400 calcidatad parlormanca
wails in polumis 15 ard 128 im Tabde .1 and Table L1,

Sae 5,232
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Table C.4—Chemical Composition, Mass Fraction (%)

IGlitk Type H Mn Ma Cr i Mi Cu P 3 Si
min | max  min | max | min | max | min | max | Max | Max | max | max | max | max
1| 2 | a | 4« | 5| 6| 7| & | 9o | 0| 11| 1z2| 13| 14| 15| 15
o | — | — | — | = | =1 = =] =] =] == — |on3n|oose| —
| — | - - = =1 =|=]|=|=| == — |on30|00se| —
kss | — | — | = | = | =1 = =] == —=1—=1— [ons0|cose| —
Ma0 1 — - — - — — —_ — —_ — — | 0030 | 0030 | —
Ma0 o — - — - — — —_ — —_ — — | 0030 0030 | —
R3S | — — [DasT| — | 180 — — — — — | — | — |00 | 00 [ 045
L&D 1 — (D43 — |18 — — — | 150 | — | 025 | 035 0030 | 0.030 | 045
Led | acr | — |03 | — [12] — — | 250 | 380 [ 030 [ 025 | 035 | 0020 | 0.000 | d45
LBD | 8Cr | — | 0% | 030 [ 080 090 ) 100 | 800 | 100 [ — [ 050 | 025 | 0020 | 0.0 | 1.00
LE0 | 13Cr | 045 | 022 | 025 [ 100 | — — | 120 | 140 [ — [ 050 | 025 | 0020 | 0.0 | 100
c8d | — — | 035 | — | 120 .l}.EE blogas| — |150| — |D88| — |0020| 0090 | —
95 | — — |03 | — | 120 D259 0485 | 040 | 150 [ — (088 | — 0020 0000 —
c1| — — |D35| — | 120|025 (100 | 04D | 150 | — | 089 | — |(0W20(| 0005 —
P10 | — —_ — —_ — —_ — —_ — —_ —_ — |0u0E0 "|0.030°% —
Q26| = — | 035 = | 135 = (085 | = 1,50 | = -— e (0020 | 0,010 | =
MOTE Elemants shown shall be raperiad in product anakysis,
A Thie carbon conberd for LEO may be increased up to 0050 % macdmum B ihe product s all-quenchad or polymar-quanchad
b The malvbderum contanl for Grade CBO Type 1 has no minimum olerance if tha wal thickness is ks than 17.78 mm
2 The carbon conterid for R95 mery ba increased up 1o 065 % madmum i tha product 5 cil-guanched
2 The malvbderum cortent for TBS Type 1 may be decreased 1o 0015 % minimumn if e wall thickness i@ leas ikan 17.78 mm.
% Far EW Grade P110, the phasphorus contenl shall be 0020 % maximum and the sulfur conbent 00010 % maximum.
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Table C.5—Tensile and Hardness Requirements

oo | veagumn | g | Mt S it
Grade | Type '.Ehlndn‘ﬂm utrr:rlurgm ‘ariaticn

£ min max MPa HRC | HEW mim HRC
7 2 3 4 S B ¥ g Il 73
HaD — 0.5 276 552 414 — — — —
Ja5 — 0.5 arg 552 517 — — — —
K55 — 0.5 arg 552 655 — — — —
MNED 1 0.5 652 T g -— — — -
MED Q 0.5 562 TR 19 -_ - — —
RGE | — 0.5 655 | 758 724 N — .
wo | 1 0.5 562 | 655 855 | 230 | 241 — —
a0 | acr 0.5 562 | 655 855 | 230 | 241 — —
w80 | ocr 0.5 552 | 655 655 | 230 | 241 — —
waa | 1scr | 05 552 | 655 655 | 230 | 241 — —
S1270 30
1271 10 18,04 d.0

e | — 0.5 621 | T4 B9 | 254 | 256
1905 1o 25.30 5.0
z 2540 B.0
= 1270 30
127110 18.04 4.0

T95 | — 0.5 G55 | 758 724 | 254 | 255
19.05 to 25.39 5.0
= 26,40 6.0
<1270 30
1271 10 18.04 40

C110 — 0.7 TGE BZ8 733 28.0 273
19.05 10 25,35 5.0
25,40 6.0
F110 — 0.6 TGE BES B52 — — — —
21270 3.0
Q125 — 0.65 aez 1034 31 -] — 1271 10 18,04 d.0
= 19.08 6.0

Ga,

3 In case of dsputs, laboratory Rockwell C handness jesling shall be used s te raleree mathod.
b Mo hardnass imils are speciliad, B tea maximism vanalon & msincled as a manufactunng conlrgl in aeeardance wilh 6.8 and

¢ Far through-wal handness teals of Grades LB, GO TS5, ard G110, the requirements stated in HRC scale are for masimiim
mean hardness numbar,
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Table C.6—Elongation Table
Winimim El-&rv“ﬂm in B0E
Termile Test Spacimen Orwda
H&D sa | B R | e | e | e | s
Spociied Wall Thicknoes Spac e Minimum Tersile Sirengih
Speci - P

Area
! | BRACIAn WIGHR | Speciisen Widih | Spacie Wi wae | @7 | 65 | 6@ | Tm | TR | me2 | am

1 2 2 4 P! # 7 [ g 10 " 12
480 w2553 1841 12T m 2 20 18 " ™ 1 "
480 25 0035 53 100019 40 135113 T8 el o] AL 19 1@ L] 15 4
470 A5 | We-wEs | zM-wsn | o® 2 1 18 " 1 1 "
450 2356-2447 | WA-B60 | 11889273 | = 2 18 18 12 16 15 "
450 23432384 | TTE-1849 | 11TE-ET | @ 4 18 18 12 18 15 "
440 22902942 | TTA-ITED | 1145117 P 24 0 18 18 18 15 “
430 22372288 | WO-ITE | 1191142 | @ N 18 18 17 16 15 "
420 1352236 | 6E0-1T.00 | 10831198 | = 23 18 18 17 18 15 "
410 213231 84 161850 10 BE-10 52 el s AL 18 17 L] 15 4
400 WA | W60 | iao-wes | o= 2 1 - 17 1 1 "
180 MIT-F078 | BAIETS | 1044038 | == 2 18 18 1”7 16 15 "
a0 10742036 | 1500-1540 | 987-10.13 = 23 18 18 17 18 15 "
0 WI-0T | E-1am 61— 88 P 3 0 18 17 18 14 13
0 AT | WH-1a60 5.34-8.60 - 2 " 1" 17 s " 1
150 1B16-18.58 | 1381-14.19 5.05-8.34 = 23 18 17 17 15 14 13
a0 1781815 | 1340-12.80 8 B30T P 3 18 17 17 15 14 13
20 I | e 856081 2 22 " 1”7 17 1 " 1
120 1681710 | 12.60-12.00 8.29-8.55 P 2 18 17 15 16 1 1
30 1606-1657 | 12.31-12.59 2.03-838 P 22 18 17 18 15 14 13
0 15591008 | 11 80-12.20 1IT-802 P 32 18 17 18 15 14 13
0 IBO-18A2 | 1417 7.81-T.7% 2 22 " 17 " 1 " 3
80 18481600 | 11.00-11.40 7.24-7 50 = 2 18 17 15 16 1 n
0 1396-1447 | 051009 6.057 23 = 22 17 17 18 15 14 13
80 13451384 | WI0-10.60 8.73-8.47 P 7 17 18 18 15 13 13
50 1250-1342 | 981-10.19 BA5ET1 = A 17 18 15 1 13 1z
240 12371289 0.40-3.80 £.19-6.44 = A 17 18 18 14 13 tz
&0 11851238 AOT-5.30 S48 = Fil 17 1& 1% 14 13 ]
220 1.32-1184 B80-5.00 8605 52 = 7 ) 16 1 1 1 1z
210 HTE-11.31 B21-8.58 5.40-5 55 = P 17 18 15 1 13 12
00 10.27-10.78 730-2.20 5.14-5.39 = 0 18 18 15 14 13 tz
180 074-10.25 AT 70 4675 13 4 0 8 15 15 14 13 2
00 B 22573 7.00-7.40 461480 2 20 1 15 1 1 1 1z
170 BD-5.21 B51-6.00 4,354 50 24 0 18 15 14 1 12 tz
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Table C.6—Elongation Table [continged)

Winimum Biongation i .8 mm
Tensile Test Specimen p—
wee | sms | TR KM B cve | e | ot
Spmcified Wall Thicknass Spaciisd Minkmum Tesails Strength
Spaciman oty WFa
Area
mm? ““":;".“mm e i wﬂ:‘:"“" ana | w7 | e | sm | maa | men | w2 | em
1 2 2 4 P # 7 1 g 10 " 12
180 B 163,68 §.30-6 60 4,084 34 4 10 8 15 14 1 12 1
150 764-2.15 531-6.10 183407 P 18 15 15 14 1 12 11
140 TA-TES 5 40-5 80 1.56-3 81 P 10 15 15 14 1 12 1
130 558710 5.01-5.38 3.25-3.56 @ 18 15 14 14 1 12 1
120 6.06-5.57 £50-5.00 303338 = 18 15 14 14 12 12 11
10 5 53-6.08 421458 2.17-a02 2 " 1 14 1 12 1" 1"
100 B.01-5.52 380-4.20 21276 = 18 1 14 12 12 1 0
50 £48-5.00 341-3.70 2.24-2 50 # 17 14 13 13 12 1 10
a0 155447 3.00-3.40 188253 3 ) " 13 12 " 1" 10
70 343-2.54 261288 1721 57 @™ 15 13 13 12 1 10 85
&0 290-3.42 230-2 60 1451 71 19 1 13 12 12 1t 0 95
50 237280 181-2 18 1191 44 19 15 12 12 1 10 %5 o

MOTE  The caloulations af the elongation requirements are based on the cross-sectional area in column 1, which is shown
rourrded to bwa significant ligures. The applicable wall thickness ranges shown in columns 2, 3, and 4 were calculsted bassd on
the apecilied spaciman widh (Ehiwn b the column numbars 2, 3, and 4) taking inlo sccount the munding rules for e
spacman area (1.8, 1 twa significant iguras) but with 1he wall Thickness mundad down [ fwo significant Sgunes far 51 units, Whan
making these wal thckness ranges far USC units, 3 significant figures. are used.
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Table C.7—Critical Thickness for Couplings with APl Threads
Demensians in milmeders

Critical Thickness for Couplings

Labal 1 NU - Speclal Clearance BC Lo sc
EU BC
T 2 I 4 5 & 7 a8
1.050 420 5.36 — — — — —
1,315 536 6.55 = - — — —
1,660 &.07 6,10 — — — — —
1,800 4. 58 6,38 — — — — —
23y TTZ 7.62 56D — — — —
27y 865 9.09 645 — — — —
il 11.46 11.53 TAT — — _ _
4 11,63 11.63 = - = - -
41 11,06 12.52 = 6,58 11,36 12.04 11.74
5 — — — f. 76 1217 1288 12.47
51y — — — 6,81 12,28 13,06 1257
G Sy — — — 696 11.91 1280 12.32
7 — — — T.11 1346 1443 13,72
T iy — — — 8.84 13.61 14.55 13.87
8y = - = 894 16,20 1643 16,54
g 3y — — — 8,54 16,29 1669 15,60
103, — — — a.94 15.28 — 15.70
11 3y — — — — 15.28 — 15.70
133y — — — — 16,29 — 16,70
16 — — — — 16.94 — 16.05
18 5y — — — — 21.68 — 20.80
il — — — - 16,94 17.08 16,10

MOTE  The coupling blank thickness is greater than hase indicaled abose due to thread height and manufacturing allowancs o

anvgid black creal thrasds,

Table C.8—Acceptable Size Impact Specimens and Absorbed Energy Reduction Factor

Test Specimen Size Epanlhunn:muhnn Reduction Factoer
Full-size 100 = 10,0 1.00
Hy-size 100 = 1.5 0B
Norgize 100 =5.0 .55
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Table C.9—Higrarchy of Test Specimen Origntation and Size

Choice Orientation Size
151 Transverse Fudl-5icne:
2nd Transverse Ay-sliza
e Transverse 's-glza
4th Longituding Full-giza
St Longibtudina Aiy-siza
G Longitudinal 1a-5iza

Table C10=Transverse Impact Specimen Size Reguired

Calculated Wall Thickness Required to Machine Transverse Charpy

Label 1 Impact wumnu
Full-giza I y-miza Wa-giza
1 z 3 4
3l 20,53 1803 16,53
4 15,08 16,59 14,09
41 18.05 1565 13.05
5 17.26 14.76 12.26
5V 1664 14.14 11.64
6 ¥y 15,62 1312 10.62
) 16,536 1286 10,36
75y 14,95 12445 2.949
T3y 14,92 1242 982
85y 14.51 12.01 9.5
LY 14,13 1163 9.13
10 30y 136D 11.30 .80
11 3 13.56 11.06 .58
13 30y 13.24 10.74 8.4
16 1287 1037 T.ar
18 5ig 1260 10,10 760
20 1245 89,949 7449

HOTE  Tha wall thickresses in columng 2, 3, and 4 that ang in exceas of te maximum wall thicknesaes for AP pipe
aa tgr infomeation only, The indornation in this 1abde provides 8 0050 mm inside-wall and 8 050 mm oulside-wall

machining alcwancs
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Calculated Wall Thickness Required to Machine Longitudinal Charpy

Label 1 Impact ?npr:clmm
Full-giza I y-miza Wa-giza
1 z 3 4
1.040 11.97 9.47 G.97
1.5 1177 9.2y G677
1.660 11.60 9.10 .60
1.4900 11.52 902 6.52
2.063 1148 8.8 .48
2 Hy 11.42 8.92 f.42
2Ty 11,534 884 [
3 11.28 &8.78 .28
4 11.25 8.75 6.25
4% 11.22 8.72 6.22
5 11.20 8.70 .20
L 11.98 8.68 f.18
6 Sy 11.15 8,64 615
) 11.14 .64 G614
7 Sy 11.13 8,83 .13
Ty 11.13 8.63 6.13
L 1191 8.6 611
9 5y 11.10 &.80 &.10
10 3y 11.08 &,59 .09
11 3 11.08 8.58 f.08
13 37y 11.07 a.57 607
16 11.06 8.56 6 6
18 Big 11.05 8.55 605
20 11.05 8.55 605

WOTE  The wall thicknesses in columns 2, 3, and 4 that ane in excess of the maximum wall thicknesses for AP| pipe
ara for information anky. The maasuraments in this table provide a 0050 mm ingide-wall and a 0.50 ren cutside-wall

machining alowanoe
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Table C.12—Minimum Absorbed Energy for Couplings, Coupling Stock, Coupling Material, and

Coupling Blanks—Transverse Orientation [Joules)

Tﬁ::nml:. Lgpabcde | gpabod | ppggabod | pgmesd.bood| pgqpd.bood | pygpdod | gipga bood

men

1 7 k| 4 5 5 7 8
=127 7 0 a7 7 b T M
1,2 7 3 a7 7 an T M
17A 7 6 a7 7 az 8 k13
3 7 T a7 7 s a0 an
4 7 a0 1 30 aE a3 a1
in4 24 a3 n a2 41 a5 24
ira 30 M k! a5 44 as 47
s a2 ar k13 aF 47 40 50
a0 34 3 ar 34 43 51
11 3 41 am 41 53 45 56
gz 34 43 44 48 &l
406 40 24 44 5B 50 63
433 432 47 2R 44 1 53 S
a7 4 50 4n 50 =] 2] L)
483 44 53 L] 53 BT 58 B
508 44 5 53 a5 m =] s
533 44 &7 5% ar LE] B2 TR
554 51 (] 57 &il TE B5 a1
nEd 53 E1 5t &2 TH BT A4
E1.0 55 B4 i1 &4 B2 70 a7
B15 57 B5 il = B4 T2 M

A walyes given ara Tull-size, Byerage miniFnure; rfer o831 Tor individual minimum valies,

B if rarsverse specimens of Yy-size cannot be taken, refer o 9.7.1.

5 For wall thicknessas net ligted, Te manufeschunes has the oplion 1o uilize the appicable fonvula in accordance with 5.4.4 o the
nigzet Mighar wal in this bk,

9 For al Graces axcepl LED 13 O, wall thickness graaler ihan B35 mim, refer o 42,1 or 4.3 or 4.4.3,

* Faor Grada LD 13 Cr, wall thickness greatar than 356 mm, refer o 421 ord4.21 ord.4.3,

Table &.13—Minimum Absorbed Energy for Couplings, Coupling Stock, Coupling Material, and
Coupling Blanks—Longitudinal Orientation {Joulas)

LBD L Cod RaSTIS P10 c11o gizs
T Fi k] 4 5 & T
4 40 54 4 54 54 B&
WOTE1  Valses given are full-size, average minimums: refer to £.3.1 for individual minimum values.
HOTE 2 Longiludingl lesting i required only il ranceyerss teeling is nol poasioba, Coupling, ooupling stock testad
in the Farsyersa dinecton doas nal need O be lested or demonsirale compliance b these values
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Table C.14—=Minimum Absorbed Energy for Pipe—Transverse Orientation [Joules)
Wall
Thickness L & b,e,da mn.b..r.-.d copa b,e,d “mun.ned "mn.b..r.-.d mmn.nr:d mﬂn.b..r.-.d
mm
1 4 3 4 5§ & 7 g
21748 20 il 20 20 i ) 34
03 20 il 23 24 i 3 38
Zz4 22 22 25 26 30 33 41
254 23 3 2 28 3z 35 44
74 25 5 28 3 5 38 47
305 27 ) 30 32 37 40 50
330 28 8 3z 34 39 43 53
356 3 3 34 36 41 45 56
21 32 a2 aE 44 45 &lk
408 33 33 38 46 50 63
432 35 35 39 42 45 53 66
457 37 37 41 44 &5 69
483 38 38 43 45 53 55 72
50,3 4 40 45 48 55 £ 75
B33 42 42 47 44 =T E2 TB
554 43 43 49 51 £ £5 a
G24 45 45 51 53 EZ BT 44
£1.0 47 47 52 55 £ 70 87
ELS 44 458 54 57 = T2 iHr

Walues given ana Tull-size, average minimums; refar o 6,201 for indidual minimum vales,

Far wall thicknassas not listed, the manufechunes has the oplian o wilize sppicable farmula in sccordancs with 55,2 and 645,32
or the next higher wall in this table.

Far all Grades excepl LEQ 13 Gr, wall thickness greater than 828 mm, refer o 4.2.1 or 431 ord 4.3,

If trarsyerss specimens of 'o-5ire cannot be taken, rafer o 9.7,1

Far Grade LE0 13 Cr, wall thickness grealer than 356 mm, refer o .21 or 4351 or 4,43,

Table €. 15—Minimum Absorbed Energy for Pipe—Longitudinal Orientation (Joules)

11 Han Cod RA5Tas P10 110 Q125
T 2 3 4 5 & v
40 40 40 40 a2 5d g4
HOTE 1 Walues given ama Tull-aize, avarage minmunes; rlar o §.31 Tor individual minimum valies,
HOTE 2 LongRudingl testing is required anly @ trarsyersa testing is not possible. Fips tesiad in tha fransserse
dirchion doas mof nesd 1 be tesbed ar demansirate corfamianca b thase valuaes
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Table C.16—Freguency of Charpy V-notch Testing—Pipe, Coupling Stock, Coupling Material,
Coupling Blanks, Couplings, and Accessory Maberial

Mumbar of Tests per Lot
Grade Label 1 - m"':".f, :Tw Cﬂt::u:u *ﬁ?ﬁ’:?
Couplings
7 2 3 4 5 [
H4d Al sizes d d d d
KB&, J55 Al ses iy 1 1 1B
Wa&0, A5 Al sizes 1@ 1 1 1B
LA Al sizes 1@ 1 1 ib
CA, TES Al sizes 1@ 1 1 ib
C110 Al sizes 1 1 1 1
F110 Al sizes 18 1 1 ib
eS¢ Bl gizes 3.0 Each leryglh ° 1 Each lengih ©
A Testing is not mandaiory when qualkfied by a documented procedure; see §.5.5 for mandatory requirements.
B \ihwan requined in 6 6.
© Rafer 1o 9710 far requinsmienhs.
* S A (SR 16) when specified
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Table C17—Distance belween Plates for Electric-weld Flattening Tests

Graca Rfllju Distance n:mm Plates
Hap 2186 05=D
< 16 D= (0.E30 - D.0Z06 D)
=18 065 = 1
JES and K55 3831016 £ = (0,960 = 0,0208 1)
= 393 1= (1,104 — D0ETE 1)
MED @ 8o 28 D (1.074 - D.0184 D)
L0 Type 1 ot 28 0 (1.074 - 0.0194 i)
RBS @ fio 28 1= (1,080 — 00178 1)
P110 b Al £ (1086 — 00183 D)
Q1250 Al D (1.082 - 0,040 i)

HOTE
i |5 ha spaciied cusside diameter of pips, in milimaters,
I ig e gpacifed wal thickneas of the pips. in milimsgans.

A1 e Maltening fesi tais &l 12 o'cock or 8 a'clock, the fatiening shall corfinug unlil the remaining porion of e
apsagimen fals at the 3 o'clock or 9 o'clock posilion; premalure failure ot 12 o'dock o B o'dock ahall mol be
considersd hasis for reaclion

o Han AB 15K 11 fatlening shall be conducted unlil this dsiance or il 085 = 0, whicheear |5 kess, withaut
cracking at any keation,
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Table C.18—Dimensions and Masses for Standard Casing and for Casing Threaded with API

Round Thread and Bultress Thread
Calculated Mass ©
Outside HI:]I':nT Wall — Drift ¢, Mass Gain or Loss Dua to End-
Diameter| Mass | THICK- |p e Diamater | Plain- finishing ?
Labels * TRCbo | OEE and kg
Round Thread | Buttress Thread
S T S A ;’Fr'ﬁ short  Long | RC | SCC
1 2 3 4 L] L] 7 q ] 0 i1 12
4%y | 850 [ 11430 | 1438 521 10388 | 10070 | 1402 | 364 — — —
4 1y | 1060 | 114,30 16.73 5.69 102.92 3.4 15.24 333 - 453 1.12
4 Yy [ 1160 11430 | 17.38 635 | 104.60 | B8.42 1651 ERE 381 432 0.4
4 Yg [ 1350 11430 | 1987 r.ar Bl 56 .34 1644 — 335 407 .60
41y | 1610 | 114,530 22,649 #.66 ar.18 O 0 7232 - 3583 164 0.24

5 11.60 | 127.00 17.14 5.59 115.82 112.64 16.74 4,52 - = -

G | 1300 ) 12700 | 19649 643 11414 | 11086 9592 | 400 4.85 5.8 1.24
5 (1500 12700 | 2269 T.52 111.96 | 10878 | 216 | 3T | 4.5 4.ty .61
5 (1800 12700 | 2719 2.149 108.62 | 10544 | 2670 — 452 440 022
5 (2140 12700 | 3213 140 | 10480 | 10162 | 3173 — 3.45 are | 0e2
5 23.20 | 127.00 34.78 12.14 102.72 03,54 34.39 — 3.15 342 .96
5 2410 | 127.00 36.15 1270 | 101.60 5842 35,82 — 24949 323 -1.14

B [ 14.00 [ 13870 | 2091 6,20 12730 | 12412 | Hn 4,60 — — —

5%, | 15.50 | 138.70 23.438 G.93 125.74 122.56 | Z2.B5 4,36 5.26 | 0.87

SNy (1700 ) 13670 | 2572 rre 12426 | 12108 | 2513 | 414 a1 £ 0.54
By [20.00 [ 13870 | 30.05 917 1136 | 1818 | 2962 — 4.50 4.04 0,45

6% | 25.00 | 138,70 34,05 1054 118.82 116.44 X357 - 4,37 4.31 -0.52

5%y | 26.80 | 138.70 40.15 1270 | 114.30 11112 3978 — — - —

Gy [20.70 [ 13870 | 4447 43T | 116 | 10798 | 4404 — — — —

6% | 32,80 | 138,70 48,74 1588 | 107,94 104,76 | 4849 -_ - - -—

5", | 35.30 | 138.70 52.80 1745 | 104.80 101.62 5261 — — - —

Sy [38.00) 13670 | 5682 1905 | 101.60 842 5564 — — — —
B 40,50 [ 13870 | G064 2062 Q.48 9528 | 8055 — — — —

5 W | 4310 | 138.70 G4.41 222 B5.26 8208 B4.38 — — - —

60 | 20,00 | 16E.28 29.76 7.32 153,64 160.46 9.0 5,68 6,23 6.35 0.89

6%y | 24.00 | 16E.2B 35.72 .94 130.40 147.22 3513 442 5.43 552 0.53

G |28.00 [ 16828 | 4167 1059 | 14710 | 14392 | 4114 — 4.73 4.7 | .75
BSp 3200 16828 | 4762 1208 | 144016 | 14098 | 4548 — 473 400 | 148
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Table C.18—Dimensions and Masses for Standard Casing and for Casing Threaded with API
Round Thread and Bultress Thread (confinued)

46.40 | 1TFE0 | 6035 1745 | 14290 | 13872 | 8.0 — — — —

S010 | 1TF.ED | T4.85 1005 | 13070 | 13652 | T4.58 — — — —

Calculated Mass ©
Outside HI:]I':nT Wall Inside Drift ¢~ Mass Gain or Loss Dua to End-
Diametor| Mass | TWCK- |nector Diamater | Plain- finishing
Labels * TRC oo | TOEE and kg
Round Thread | Buttress Thread

S T S A ;’Fr'ﬁ Short = Long| RC | SCC
1 2 3 4 5 f ) B E! 10 11 12
T 17.00 [ 17760 | 2560 587 166.06 16288 | 2489 TE — — —
T 2000 1FFED | 2681 6.91 163,98 16080 | 2012 | &.74 — — —
T 2300 1FFEL | 46T a.05 161.70 | 156.75% | 3370 | 628 T84 828 0.58
T 23.00 [ 177.80 3467 a.05 161.70 158.52 33.70 6.26 T7.94 BZB 0.5E
T 26.00 [ 177.ED 30,14 a.19 150,42 166,24 a38.21 57O 737 TER =[], 54
T 20,00 [ 177.&D 45 60 1038 167.08 163,90 42 TR — .79 i =0,89
T o[ 3200 | 17FEL | 4F82 11.51 154,76 | 152400 | 4720 — 6.23 40 | -1
T o[ 3200 1FFEL | 4782 11.51 154,78 151,60 | 47.20 — 623 40 | -1
T o[ 35.00 ) 1FFEL | 5208 1285 | 15250 148,32 | 51562 — 5,68 ETH | -1
T [ 38.00 ) 1FFEL | 5610 172 | 150,36 147168 | 5552 — | 5.18 524 | 247
T o[ 4270 1TFED | 6384 1588 | 146.04 14286 | 6341 — | = — —
T
T
T

53.60 | 1TT.BD a0.21 20E2 136.56 133,38 TR.B3 — - - —

T 5740 | ATT.ED d5.42 222 133.36 13018 d5.25 — - - —

Thp [24.00 [ 19368 | 3672 T.62 17844 | 17626 | 3496 | 711 — — .

T, | 26.40 | 19368 358,29 B33 177.02 175,84 38,08 6,78 .58 81z 258

Th [20.70 [ 19368 | 44.20 052 17464 | 17146 | 4324 — . BB 1.84
Thp (3370 [ 19368 | 50015 1062 | 17184 | 16B66 | 4022 — | T.13 751 098
70p | 30,00 | 19368 58,04 1270 | 166,28 166,10 66,66 - G.16 44 | =010
T8y | 42.80 | 1B3.6E G3.60 1427 | 16514 161.96 63.14 — 5.32 .50 =1.03
Th [45.30 [ 19368 | &T.41 1511 | 16346 | 16028 | 6654 — 4.47 B0 | 152
Thp [4710 [ 19368 | 7009 1588 ) 16192 | 15874 | GOGD — 4,48 457 | -1.96

70y | 51.20 | 18368 TB.18 1745 | 158.78 155.60 T5.684 — - - —

Thy [ 8530 [ 19368 | 8230 1005 | 15558 | 15240 | 3204 — — — —

T | 4610 | 1BE.ES G8.60 1511 166.63 | 165.10®  &7.72 — - - —

Ty [ 4610 [ 19685 | GB.60 1511 | 16663 | 16345 | 6772 — — — —
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Table C.18—Dimensions and Masses for Standard Casing and for Casing Threaded with API
Round Thread and Bultress Thread (confinued)

Calculated Mass ©
outside | Limanel| el | o ¢m: Mass Gain or Loss Dus to End-
Diameter. Mass | ThEk- o or Diamater | Plain- finishing 1
Labais * TRC b | TORE end kg
Round Thread | Buttrass Thread
S BT S L B mm ;’Fr'ﬁ Short | Long | RC | SCC
| o2 3 4 5 6 7 g 9 10 T 12
E’-‘!l'!_ 24.00 | 219.0B 35.72 6.7 205.66 202 48 35.14 10.93 —_ — —
8%, | 2800 | 210.08 | 4167 | 772 | 20364 20046 | 40.24 | 1007 @ — — —
8% (3200 21808 | 4762 | 894 | 20120 | zoooze | 4633 | 839 | 1244 [ 125 | 259
E‘-":I'!_ 3200 | 215,08 47 62 8594 201,20 188 02 46,33 b 1244 7 2.81
E’-‘!l'a 36.00 | 219.0B 53.57 1016 18E.TE 18558 52.35 B.TZ 11.60 12.57 1.62
8% | 40.00 | 21008 | 5053 | 1143 | 19622 | 10ag8° | 5853 | — | 1073 | 1188 | 0.7
85 | 40.00 | 21908 | 5953 | 1143 | 19622 | 19304 | 5853 | — | 1073 [ 1077 | O
E‘-":I'!_ 4400 | 215,08 65,48 12,70 193 68 180,50 G4 64 _— 9,88 10,77 i
E’-‘!l'!_ 48.00 | 219.0B T2.82 14.15 180.TE 187 B0 71.51 — 8.88 QBT =121
E‘-":I'!_ 32,30 | 244 48 48,07 7.892 228 60 224 68 46,20 11,00 —_ _— -_
E’-‘!l'!_ 36.00 | 24448 53.57 8.94 226.60 23263 51.83 10.38 14.48 13.87 274
9%, | 40.00 | 24448 | 5053 | 10.03 | 22440 | 22295° | 57.00 | 060 | 1350 | 1297 | 184
95 | 4000 | 24448 | S953 | 1003 | 22440 | 22045 | 57.99 | 860 | 1250 | 1297 | 184
E‘-":I'!_ 4360 | 244 48 64,74 11.0% 222 40 218 41 83,61 _— 12. 7R 12,15 1.01
E’-‘!l'!_ 43.50 | 24448 G474 11.05 22240 218.41 63.61 — 12847 1215 1.01
9% | 4T.00 | 24448 | 6004 | 1190 | 22050 21654 | BETS | — | 1203 | 1139 | 025
9% [47.00| 24448 | 6094 | 1199 | 22250 | 21654 | BBTS | — | 120ef| 1139 | 028
9%y | 5350 | 24448 | 7962 | 1284 | 21680 | 21580% | TRTZ | — | 1057 | 882 | -1
E’-‘!l'!_ 53.50 | 24448 TB.E62 1384 29680 | 2158609 TE.T2 — 1061 oz =122
9%, | 5350 | 24448 | TOB2 | 1384 | 21680 | 21283 | 7ETZ | — | 1057 | 982 | 122
9%, [5350 | 24448 | 7062 | 1284 | 21880 | 21283 | 7R72 | — |1ps3t| 982 |1m
9%y | 5640 | 24448 | 8681 | 1511 | 21425 | 21272% | 8547 | — | 958 | 882 | -2
E‘-":I'!_ S56.40 | 24448 86.91 1511 21425 | M2 72T | 8547 _— g65f° B.BZ -2 72
%, | 5640 | 24448 | 8681 | 1511 | 21425 | 21029 | 8547 | — | 053 | o | -23
9% | 5840 | 24448 | 8681 | 1511 | 21425 | 21029 | 8547 | — | 985! | Bo2 | -232
G50y | 6040 | 24448 | BBAD | 1547 | 21360 | 20958 | 8737 | — = = =
E‘-":I'!_ 64,90 | 244 48 96,68 17.07 210,30 208 .38 95,73 _— —_ — -_
9’-‘!'3 T0.30 | 24448 104 62 1B.64 207.20 20323 103.82 — —_ —_ —
9% | 75.60 | 24448 | 11251 | 2024 | 20400 | 20002 |11193] — — — —
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Table C.18—Dimensions and Masses for Standard Casing and for Casing Threaded with API
Round Thread and Bultress Thread (confinued)

Calculaied Mass ©
Outside HLT::;H T'L;:Zl:.- Mside Drift ) s, Mass Gain uer.: D e
Diameter Mass Diameter Diameber | Plains End-finishing

Labels ° Tac®e | M end ka
Round Thread | Buttress Thread
R T S h‘;g; short  Long | RC | SCC
1| 2 3 4 5 5 7 8 g | 10 | 11 | 12
0%, | 3275 | 27305 | 4674 | 7.09 | 25890 | 25491 | 4650 | 1394 | — | — | —
10¥, | 40.50 | 273.05 6027 8.89 255.30 251.31 a7.e1 11.91 —_ 15.38 3.03
“:I:ﬁ'.q. 4550 | 2T73.05 67.71 1016 25270 | 280827 | B5.ET 11.00 —_ 14.21 1.BE&
0%, | 4550 | 273.05 | 6771 | 1096 | 25270 | 24877 | G6ET | 11.00 | — | 1421 | 1.86
10%, | 51.00 | 273.05 75,90 11.43 250,20 246,23 TE,TE 10,11 —_ 13,05 0.7
10¥ | 51.00 | 273.05 75.80 11.43 250,20 24B.33 T35 | 1016 —_ 13.05 0.
10%, | 5550 | 273.08 | 8250 | 1267 | 247.90 | 24448° | 8075 | 930 | — | 1225 | -0.00
10%, | 56,50 | 27305 | 8250 | 1257 | 247.90 | 244.48% | 8075 | 835' | — | 1201 | —0.34
10¥, | 55.50 | 273.05 82.58 12.67 247.90 243,94 80.75 .30 —_ 12.25 =0.09
10%, | 5550 | 273.05 | 8250 | 1267 | 247.90 | 24394 | 8075 | 938 | — | 1201 | -0.34
10%, | 80.70 | 27305 | 9033 | 1384 | 24540 | 24140 | 8847 | 842 | — | 1107 | —
103, | 80.70 | 273.05 90,33 13,64 245,40 241,40 HE 4T B4TT —_ 10,87 _—
10 ¥y | 65.70 | 273.05 ar.TT 1511 242.80 23B.868 96.12 7.54 —_ DOE —
103, | 6570 | 273.05 | 9777 | 1511 | 24280 | 23886 | 9612 | 760! | — | 674 | —

0N | 7220 27305 | 10853 | 17.07 | 23890 | 23495 |907.76 — — — —

10%, | 79.20 | 273.05 | 11766 1B.64 | Z35.80 23180 | 11595 — - - —

103, | 4530 [ 27306 | 12604 | 2024 | 23260 | 22860 | 12619 — — — —

113, | 42.00 | 280B.45 G2.50 d.46 281,50 | 2¥a4h® | G256 | 1327 - - —

1130 | 42,00 | 20845 | G250 .46 | 281.50 [ 27TS0 | 6256 | 13.27 — — —

114y | 47.00 | 20845 65,94 9,52 279,41 275,44 G7.E3 | 1242 - 16.04 -
113, | 54.00 | 2BBA45 d0.36 11.05 | Z76.40 27238 TB.32 | 11.23 - 14.50 —
1130 | 60.00 | 29845 | 89.29 1242 | 27360 | 269.88° | 8761 [ 1047 — 1312 —
113 | 60.00 [ 20845 | 89.29 1247 | 27380 | 260.88% | ATE1 | oyr! — 1312 —
11 3%, | 80.00 | 20845 #59,29 1242 | 27380 268,65 #7.61 1017 - 1312 -
11, | 60.00 | 28845 de.2e 1242 | E7T3.60 | 268.66® | aTE1 | 7! - 15312 —

113 | 65.00 | 20845 | 96.73 1256 | 271.30 | ZeoBE" | B5.2T — — — —

114y | 8500 | 20845 96,73 13,66 | 271,30 26736 95,27 - - = -

1138, | 71.00 | 28845 | 105.65 14.78 | 253.90 264,92 103.40 — - - —
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Table C.18—Dimensions and Masses for Standard Casing and for Casing Threaded with API
Round Thread and Buliress Thread (confinued)

Calculated Mass ©
MHominal
Outside | Linear Wall Inside Drift ¢~ Mass Gain or Loss Dua to End-
Diameter| Mass | Thick- | er Diamater | Plain- finishing *
Labels & TaE | e and kg
Round Thread | Buttress Thread
B T S A h‘;rF; short  Long | RC | SCC

1 2 3 4 L] & 7 B ] 0 i1 12
133 | 4800 [ 33872 | 71.43 838 | 322496 | 3899 | GB4E | 1504 — — —
13 %y | 54,50 | 350,72 a1.10 9.85 320.42 6456 TE.ES 13.88 -— 17.91 -
13 Wy | 61.00 | 33072 | 9078 1082 | 3788 | 3397 8855 | 1274 — 16.44 —
134 | G800 [ 33072 [ 10193 | 1298 | 31534 | 31137 | 9846 | 1181 — 14.97 —
13%g | 8800 | 3387 | 10119 1219 534 157 9E46 | 11677 -— 14 .97 -
13Ny | 7200 | 33072 | 10715 13.06 31380 | 31116® 10521 | 10493 — 14.33 —
133 | 7200 33072 | 0745 | 1206 | 31360 | 311.45° (1054 [ 0w | — 15.98 —
133 | 7200 [ 338,72 | 0795 | 1308 | 31360 | 30963 | 10521 1094 — 1433 —
133y | 7200 | 338,72 | 107.15 13.06 315.80 IN9E3 | 10521 | 109 ¢ -— 1598 -

16 | 6500 | 40640 | 9673 953 | MAT40 [ 38257 | 9673 | 18.549 — — —

16 | 7500 | 40640 | 11161 1193 | 38400 | 379437 | 108.49 | 1666 [ = 2013 —

16 | 84.00 | 40640 | 12501 | 1257 | 38130 | 3TE4B 12209 | 1482 [ — 18.11 —

16 [108.00| 40640 | 182E1 | 1666 | 37390 | 3BB30 | 16013|  — — — —
1E%y | 87,50 | 47308 | 1303 11.05% | 450.98 446,22 | 12691 | 33.80 -— 3026 -

20 [ 9400 | 50800 | 1284 | 1193 | 48570 | 480487 | 13638 | 2050 | 271 | 2478 —

20 | 94.00 | GOB.0DD | 139.89 1113 | 48570 480,97 | 136.38 | 20.81 .2?_25'3 24 7B -

20 [106.50| S08.00 | 15849 | 12T | 48260 | 4TT.A2 | 15513 1822 | 2427 | 2200 —

20 |133.00) 508.00 | 189783 1613 | 475.70 470.97 | 19566 | 13.03 1784 16.02 —

MOTE  See also Figures 001, D2, and 03,

2 Labals are for imormation and assisiances in ardenng
B pigminal linear messes, threaded and coupled (column 4) are shoam gar indaration anty

% The densfies of mamensic chromium steats (LBD Types B0r and 1300 are less than 1hose of carbon steals, Tha massas
shown are therefore not acouraée for martensiic chramium stesls. A mass cormecion facior of 0909 shal ks used.

% Mass gain or loss due ta end-finishing; see 7.5,

9 Diift diameter far mast commian bil szes tis drft diameser shall be specified in the purchase agreemant and marked an te pipe;
see 700 far dill requirameans,

Basad on 758 MPa minimum yield sirengih or greater.
8 Bamed on 378 MPa minimum yield sirengih
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Table C.20—External Upset Tubing Dimensions for APl Connections for Grades H40, J55, LBO,
R95, NED, C20, T9S, and P110

MOTE 2

Mominal Imear masses are shown for informartion only.

Upset
Length from
Labels # gi:t::: Mass Threaded Dm:" End of Flpe LE‘;?& ]""I‘mlllll'.:I Endof :ﬁ!:
D and Coupled © N toStartel | toEnd of | to Start of
per Tapar Pips Bodgy ©
L L, Ly
mim mim -
1 2 i kp'm =1.50 =0 mim et
0 254
i) z 3 4 & L] ) B
1.050 1.20 26.67 1.78 3340 BO.32 — —
1.050 1.54 26 67 2.29 3340 B0.32 - -
1.315 1.80 3340 el ] I 63.50 — —
1.315 234 33.40 3.33 3751 B3.50 — —
1,660 240 42 16 167 445,02 G GE — —
1,660 307 4216 4,57 445,02 G 58 — —
1.900 280 4826 4.32 53.18 BE.26 — —
1,500 i 48 16 5,65 653.1% G 26 — —
2 470 .32 3] 65 5D 101,60 152.40 25400
R 5.95 .32 B85 G5 BD 101,60 152.40 254 00
2 jg 7.45 60.32 11,08 B5.BS 101.60 152.40 254,00
27l 6.50 73.02 967 78,59 07.95 | 15875 | 26035
2 i 7.50 73.02 11,76 78,58 107.95 158.75 260,35
2 Tiy 8.70 73.02 12.95 7E.58 107.95 158.75 260.35
27 245 T30 14.06 TB.50 10°7.95 158.75 26035
3 Yy .30 Ba8.90 13.84 85.25 114.30 165.10 266.70
3y 12.85 Ba.80 18.27 85.25 114.30 165.10 266.70
4 11.00 101.60 16,37 107.95 114.30 165.10 26670
4 1y 12.75 114.30 16497 120.65 120,65 171.45 2F305
MOTE1  See also Figures 0.8 and D6,

-]

Labals ara for imormation and assisiancs in ardering

The densfies of marensilic chromium steels (L83 9Cr and 13Cr) are dferent from carbon steels. The masses shown ane
thezrefans not acourabs for chromium skesls. & mass corection facior af 0909 shal be used.

The mnmum oulside dameler of upsst Oy is imibed by the minimum kength of full-crest threads: see AP SB.

Far pup joints anly, e kenglh Inlerance an @, s #1006 mm o0 =254 mm, Thea langth an i, may bs 1016 mm longer than

specified

Far exlendsddenglh upsals on axlemal upset tubing, add 25.4 mm o the dmensions in columes 8, 7, and &
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Table C.21—Integral Tubing Conneclion Dimensions for APl Connections for Grades H40, J55,
LED, R95, MB0, C90, and TS5

Upszet Dimensions
Outside [Nominal Pin Bt
Labals I:liugmr I’;‘I:::i Quiside | Inside Length Length ﬂuhidaJmehL":?ﬂ' Dia-:fuu-r Width
Dlllrl;tarhbhmr‘ I of Taper Diamate i,, |Taper| Recess of Face
4 iy Miy ¥o g, 0 i
mim mm mim
1 F T Eg'm +1|:.I5& +&ﬂ3~3 ﬂm ﬂm :E;: :m T MieT m:
1 Z i 4 i Ej & ) i i 12 13
1HE | 172 | 3340 256 — 24.64 3492 | 635 3037 | 4445 | 2540 | 3500 0.7
1.660 | 210 | 4216 | 313 — 3305 | 3BA0 | B35 | 4775 | 4762 | 2540( 4376 | 07O
1660 | 233 | 4216 | 347 — 3305 | 3BA0 | B35 | 4775 | 4762 | 2540( 4376 | 07O
1.900 | 240 | 4826 | 357 — 3889 | 3EED | B35 | 5350 |S0EBD| 2540 | 4986 | 07O
1900 | 278 | 4826 | 4.11 - 3889 | 3BED | B35 | G3ED |S0EB0D|2540| 4986 | 07O
2063 | 325 | 5240 | 484 £3.19 | 4247 | 4247 | 635 | G006 | 5308 |2540| 5476 | 07O
MOTE  Se alsn Figure D7,

2 mamingl linear messes, upsal and threaded, are shown far infamation only,
B The mirirum cutssde diameter (% & limied by the rinimum lenglh of Tull-crest thieads; sea AP| 58

% The minimum diameter , is imited by the dnft fest.
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Table C.22—Range Lengths

Dimensions in meders

Range 1 Range 2 " Range 3 ©

Casing (PE/T and CISF)

Tatal ranga length, inclesive 4,88 o 762 T.62 bo 1026 10,36 b 14,63

Permnissibile vakation, max 2 1.83 1.52 1.83
Tubing and casing used &5 wbing (FET and CISF)

Tatal ranga length, inclesive G100 732 8.53 10 9.75 11.56 to 12.80

Permnissibile vakation, max 2 0,61 061 .61
Integral tuling connections (including LIPE and LWSF)

Tatal range length, inclusive E.10 o 7.92 8.53 o 1035 11.56 o 13.72

Permissible vanation, mex 4 0.61 061 0,81

Pup joints ¥

Lengths: 0.61; 081 1.22; 1.63; 2.44; 3.05; and 366

Toleranca: #0076

A Length variaticn applies 1o rail car shipment to the poirm of use and does not apply to arder ibens of less than 18,144 kg of pipe.
B Lengihe other than those listed may be fumished by agresment bebween the purchaser and the manufaciurer,

Table C.23—5tandard Drift Size

Standard Drift Mandrel Size

Dimensions in millimetars

Product and Label 1 min
Langth Diamatar
Casing
= 4y 152 ad— 318
29y los 13Ny 305 d=397
=13 3y 305 i —4.76
Tubing 2=
527 1067 o — 238
=2 gto = By 1067 d— 318
=B Syta < 10 3, 1067 d=397

column B far d,, )

servion shall be marked as specéfed in Section 10,

# Imegral-joint fubing shall be tested befare upsetting with a drift mandrel as shawn and shal also be drift-dested at the pin

end, after upseting, with a cylindrical dnft mandred 106F mm in length and o, = .28 mm in diameter [ses Table £21,

© Casing sizes larger than Label 1: 4 Uz bul amaller than Label 1: 10 Yy specified by the purcheser 10 be used in lubing
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Table C.24—Altermative Drift Size

Labats pﬁi mm Nominal Linaar Alternative n:; Mandrel Size
. e, T8G i
1 2 mm Length Diameter
1 z 3 4 5 &
7 23.00 17780 34 67 152 158.75
7 32.00 17780 47 @2 152 152.40
TH, 4810 196,65 ERED 152 165,10
8%, 32,00 219.08 AT 62 152 200.02
85y 40000 218,08 5653 152 193.68
95y 1 400 244 .48 BB B 22225
9%, 5350 244 4B TO.E2 05 215.80
5y EB.4D 244 4B BE.O1 05 2272
10 30y 45 50 27305 &7 205 25082
103 55.50 27105 B2 5O M5 244 4B
11 % 42.00 20845 £2.50 05 279.40
11 3ig B0 20845 Bl 2 M5 269,88
1135 G500 20845 BE T B 269,88
13 Yy 72.00 330.72 107.15 05 311.145

MOTE 1 Subsachion 710 alows ather dimensions when spaciied in the purchass agreament,
MNOTE 2 Sea loctnale ™ in Table G232 for casing used as fubing.

Table C.25—Maximum Permissible Depth of Linear Imperfections

Gende Dapth as % of Spacifiad Wall Thicknass
Extarnal imparfactions Intarnal Imparfactions
H4i) — J55 — KES — NADQ — L&D — RS
[P110 40 A8 (SR 15]] 1285 128 %
MBD Type 1 10 % 0%
Cod -T95- C110-P110 - 125 5% 5%
[P110 %0 A8 (SR 16) and A3 (SR 2)] 5 % 5 %
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Table C.26—Upset Products—Maximum Permissible Depth of Imperfections

Surface | Depth

Measurement Nobes

A Integral-joint and External Upset Tubing (see Figure D.5 and Figure D.7)

125 % ¢

Percentage of specilied pipe body wall thickness r, far
nonlinear impereclions; for all Grades af pige.

Al surfaces of upsed and upsed run- 12.5% ¢

Percentage of specilied pipe body wall thickness r, far
lingar imgerections, for Grades H4d, J55, K55, LED,

1 .
A gut intarval, axcept as stated below ME0, and R95.
Percentage af specilied pipe bady wall thickness 1. Tar
B% 0 lingar imperlections; lor Grades C90, T95, and F110
plpe.
AF Thea mindrurm ‘wall thickness in the upsat fun-out inberdal, and the masimen combined effect of concdent

intamal and extarnal imgarfactions In all areas, shall not toial less than B7.5 % of the specified wal

thickness.

B Integral Tublng Connections (see Flgure D.7)

Box end and extemal surface 0.25 mm

From and of pipe o & plana at & distanca equal 1o tha
sgacified minimum dmension Ly, (see Figura 0.7)
fraem end of pige.

B2

Fin end internal suace 0.38 rorm

Fram end of gipe lo a plane a1 a distance aqual 1o the
specified minimurn dimension L, (see Figure D.7)

fram end of pipe.

For Grades C90 and TS5, the maximem parmissinle
depth for inear imperfeclions shall be § % of the
specified pipe bady wall hickness,

B.3

Upsed underfill in the upsed run-oul intervals shal not be considered a defect unless the remaining wall
thickness [al the upsal tndedill) is keas than B7.5 % al the specilied pipe body wall thicknass,
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Table C.27—AP| Round Thread Casing Coupling—Dimensions, Tolerances, and Masses

T _ Minimum Length | it of Mass
Outside mm Diameter of kg
Labal 1 | Dutside | Diameter Recess | BLo009
Diamiter Wt Short Long i b - Long
o mm N Ay mim i,
mim

T 2 3 4 3 =] 7 g a
4 iy 114.30 133.35 15B.T5 177.80 11668 T.14 5.24 5.8E
5 127.00 147 32 165.10 196.85 12938 T.14 643 T.66
5 1y 13870 | 18002 | 17145 | 20320 | 14208 6,35 7.34 B8z
B 5y 16828 | 18771 | 18415 | 22225 | 17088 .35 9.12 11,34
7 177.80 | 20003 | 18415 | 22860 | 18018 7.94 10,58 13.92
T Sig 193,70 21590 160,50 234 .95 1897 64 5.66 1216 16,63
B 5 21906 | 24448 | 1DBEES | 25400 | 22304 £.35 1562 2167
4 fig 244 48 269 B8 1BE.B5 266.70 243844 6.35 17.65 25.45

10 Wy 273,08 208 45 20320 — 2T 2 G.35 20,68 —

1%, | 20845 | 32385 | 20820 — 302 42 .35 22 43 —

13 3, 33872 36512 20320 — 54369 5.56 2542 —_

16 40640 | 43180 | 22860 — 411 56 5 56 34,33 —

18% | 47308 | 50800 | 22860 - 47863 5.56 53.33 —
20 508.00 533,40 22860 29210 513.56 5.56 42 81 56.98

MOTE  See aan Figure D1 and Figune DLE

3 The size desigraton for tha coupling is the same 6 the aize designation Tor the pipe on shich the coupling is used,
B Al Grades axcapl Grade 21 25—Taoleramndss on oulside diamatar B 21 % but nol grater than 23,18 mim

% Grade Q125—Tokrancs on cuiside diameter B £1 % bul nol greater han 108 mm

% Talerance on diameter of recess., (&, for all Grades: 078 mm.

@

=18
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Table C.28—AP| Bultress Thread Casing Coupling—Dimensions, Tolerances, and Masses

Mass
Size ° Ouiside Diameter Minimum | Diameter of mﬁ.: kg
Label 1 nﬂuuldn Regular | _SPecial '-“':ﬂ'f"' Counterbore| — poco
iameter | Y |Clearance | ML o b ular | Seacial
] F:nm H, L mm mm Regular Clearance
mem mm

1 2 3 4 & i 7 £ g
4115 114,30 133,35 12382 22642 11766 6.35 B.A5 3448
& 127.00 147 52 13452 231.78 130,58 714 BB 4.00
515 138,70 16002 14922 234895 1435.26 714 .30 4.47
& B 166.28 187.1 17780 244 48 171.83 6.35 11.01 5.65
T 17T.ED 200.03 1B87.32 264.00 161.536 7494 1598 8.Fa
T4y 193 68 215.90 206.34 263.52 197.23 794 15.82 9.7
By 219.08 244 48 Z31.78 269 88 222 63 9.52 2086 10.80
=R 244,48 265,60 257.18 269,88 248,03 2.52 2316 12.02
1031, 275.05 296 45 ZB5.T5 269.88 27661 952 25.74 1334

11 iy 2BE.45 323.85 —_ 268 38 a0z.01 8.52 28.03 —_

133 azare 365,12 — 269,88 34528 9.52 ngr —

16 406.40 451.80 —_ 268 38 410.31 8.52 40.28 —_

18 iy 473,08 508,00 — 269,88 476,95 9.52 G266 —

20 506,00 53340 — 269.88 511.91 9.52 50,10 —

HWOTE See aso Figure D3,

-1.59

2l Grades except Grade 126 Toleranos on oulside dameter ¥ ﬂ. .

5 Grade 25— Tolerancs on culsids diamsier B £1 % but not greater than 2215 mm,

B Al Grades except Grade 128 Tolerancs on oulside diameter B 21 % bt not greater than £3.78 mm.

A The size desigration for the coupling is the same as the size desigration for the: pipe on which the coupling is used.
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Table C.29—AP| Non-upset Tubing Coupling—Dimensions, Tolerances, and Masses

Size " M aximum
Oulside Minimum | Diameter of | Width of | Bearing Face

Label 1 Dutside Diamater Length Recess |Bearing Face| Diameter, Mass

Diamater T my 0 s Spacial Baval kg

Lr rmim frim rmim mm Hi
mm T

i 2 i 4 5 & K &
1.050 26.67 33.35 a0.9a6 ZBZT 1.50 30.00 023
1.315 353.40 42 16 82.55 35.00 2.3B 3r.an 0.3a
1.660 4216 5247 aa.90 4376 31B8 4717 059
1.800 48.26 5568 95.25 489 BE 1.50 52.07 056
23 60.32 rinz 107 85 B61.83 4. T 66.638 128
270 a0z ] 130.18 1463 4.76 a0.98 234
3t 88,90 107.95 142 88 &0 50 476 98,42 am
4 101,60 120,65 14805 103,20 4. 76 111.12 435
4 11y 114,30 152,08 165658 116,90 4. 76 12319 489

HWOTE See aso Figure DA,

* Tha size designatian for the coupling |5 the same a5 the sioe designation Tor the pips on shich the coupling is used,

B Tolarance on outside damater I 41 %,

Table C,30—AF| External Upset Tublng Coupling—Dimenslons, Tolerances, and Masses

Maximum Bearing
gigg s | Ovutside Diametor Widthof |  Face Diameter Mass
e Minimum | Diameter | Bearing [ kg
b= Langth | of Rocess Faa,
Label 1 | Diamatar Epecial B
n Regular AL Regular | Regular Spacial
e IC i e i) i b with Special o e Regular Special
mim i (L e (LT - Claarancs
mm mim
T 2 2 d § 7 4 ] 10 T
1.080 2T 4216 - B2 58 35.00 2.08 avran - 038 -
1316 Inan AR5 - B S L 2.08 42 77T - 067 -
1. 66D 42 16 G6.8 - &6 26 4763 118 80496 - [ile ] -
1.900 qi 28 §3.60 - S a2 84T 118 Bl 34 - 04 -
290 G032 Fr.ED TE.8 1Z3.82 67 46 3.87 T1.83 68.90 1.55 107
270 T 8347 &7.88 133.35 BL16 5.56 85,88 Bi.24 240 1.55
3l BE S0 114.340 106.17 146,06 G a5 .35 10478 100071 4.10 2an
4 109 60 127.00 — 15240 105,55 §.35 11748 — 452 —
41y 11430 141,340 - 168,76 122258 .35 13096 - E05 -

MOTE See aso Figure DUS.

2 The size desigration for tha coupling is the same &6 the aize designation Tor the pipe on shich the coupling is used,

B Tolarance on outside dameter I 11 %,

S Talerance on oulside damaler W 0,38 mm
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Table C.31—Permissible Depth of External Imperfections on Coupling

Grades H40, J&5, K558, NBD, R95, LB, | Grades C20, T95, C110,
and P10 and Q125
Coupling for Label 1 Grip Marks and Pits. Round-bottam
FI rta“mvdgnunﬂ- Sharp-bottom | Gouges, Sharp-bottom
rnm: g Gouges Gouges, Grip Marks
mm mm
1 2 a 4 &
=315 0.76 .64 0.76
Tublng i
2304 1.14 0.76 0.89
<& S 084 076 076
Casing @ 2By las T Ny 1.14 1.02 0.9
=7 5ig 1.52 1.02 0.aq
2 nghudes casing used a6 lubing
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Table C.32—Frequency of Tensile Tests—Casing and Tubing

Maximum Humber of Pleces in Murmber of Tests
Grade * Labal 1
) alot Per Lot Per Heat
1 3 5 4 5

=< 6% 400" 1 1
HAD, K&S, J55, NED

63y 200 > ® 1 3

54, 200 > ® 9" 3
Rixs

?ﬂ".':. 1mib 2: 1
LA0 Type 1, LED 3Cr =4 s E':HII""' g0 i
LA0 9Cr, LED 13Cr =4 s mh-d 25 _—
C90, To% s4; 2009 1 _
LA0 Type 1, LBO 3Cr = 1y 100 % & gt 3
L80 9Cr, LBO 13Cr >4 10059 r -
C80, T95 =415 1009 1 -
c110 Al sizes 1009 1 -

"EEEJ'B m]ﬂ.h i 1
F110

=65 o0 ™® 1 3
Q125 AN sizes 4 oy -

MOTE  Tabla indudes casing uwsed as lubing

? Sem B R,
b Sead432
% Beaddd
-8 -3

® Faral Grades, axcapt Grade O125 muBipls-langh seamiess pipa, 8 lengih shall be considaned as all of the saclicns cut from a

particular mubiple length, pravided the pipe receives no additional heat treatment afier being cut imo individual lenghs.
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Table C.33—Frequency of Tensile Tests—Coupling Stock, Coupling Material, and Coupling Blanks

Maximum Number of | Number of Tests
Grada Material Condition Whan Haat-treated Pisces in a Lot Far Lot | For Heat
i 2 3 4 5 B
Coupling siock and coupling 2 b
tarial for plpe  Labal 1:4 1 200 ! 1
Coupling siock me i ?
M4, J55, K55, [and coupling | Coupling stock and coupling 100 * 1 b
NBG. and P110| Material material far pipe > Label 1: 4 1 1
Coaupling blank 4000 1 —
Hast Targing Coaupling blank 400 © 1 —
Couphng stock and coupling d, d, 8
material for pipe < Label 1:4 15 200 4 E -
Coupling siock Couphn p— ;
and coupling auping sock and coupling d, d,
Tﬁfﬁg‘é:wa matarial matarial for plpe = Labal 1: 4 iy 1004 2" 2m%
Caupling blank 400 © 2 -
Hat Targing Coupling blank 400 © 2" -
Coupling siock and coupling 20 4 da
material Tor pipe £ Labal 1:4 1/ 2 _
D ok Couplin k and li
and coupling ouping stock and coupling d,
ﬁ ﬁéfnd material matefial far pipe = Label 1: 4 1y 100 4 2%t .
Caupling blank 400 © 2 -
Hol forging Coupling blank 400 © 2 —_
Couphng stock and coupling b ’ _
Coupling stock | Matarial for pips Label 1: Al sizas 1
and cougling Label 1; <& iy 50 ¢
mabarisl Caupling blank : : i .
CEl and TES Label 1: 29 5y 30 ¢
Hot fo . | Label 1; =8 8y 50 ¢
ol farging ouping blank 1 —
Labeal 1; =% 5/g: 305
Coupling siock and coupling ib " —
C110 and Coupling stock maberial far pipe Labal 1: Al sizes
Q125 and cougling Label 1: < § Sig; 50 ¢
matarial Coupling blank ! -
Labal 1: 29 %y 302
T Ses B2
b Approsimately 50 % from sach end,
C Ses B23
9 SeaBz2

2 yhen mans than ane bt is requinsd, the lesl specimens shall be Tram dfenst langthe, axcapl for a single piece ol where e
et apaciFnana may be taken Trom Both ends of one langth,
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Table C.34—Frequency of Tensile Testing—Pup Joints and Accessory Material

Maximum NMumber of

Humber of Tesis

H
Grade Material and Heat Treatmaent Conditions Pisces in a Lot oar Lot | Par
) 2 2 4 5 &
HAD, J5%, . . Latbal 1: < § By 400
KA, MED Fulklength slandard lubing or casing from ore ar mone heals Label 1. B Sy 200 1 1
P10 Fulkgngth slamdard fukd casing from Pzl Lubel 1: = & Y- 200 1 1
ulk-len 5 upang ar n 0O O moee 5
9 9 Labal 1: = § 3 100
Labiel 1: 5 4 1y: 200
Thick-wal mechanical lubs or bar slock rom & single haeal IIIE 1 1
HAD, 55, Label %: =4 s 100
K55, MAD, 100 pup jainls or 400 -
a0 m'ﬂrrjlrj n o EBeyich heat treatment ory material 1
Faal | Haat-iraabad in saqusantial bads oF . o
forgings contin haal Ipatmant In acrordarcs with 8.2.3 1
Fulk h slandard 1ukd casing from Pzl Lubal 1:5 4 fy: 200 &, b 2nb
ng ar casin rm
ull-langeh 5 upang a =] orea r mora: 5 Labal 1-= 4 Ya: 100 2
Labal 1: = 4 14 200
RES., Thitk-wall mechanical lubs or bar stock fram & singhs heat ,"* el 2"
LAD Typs 1. Label 1: =4 T 100
LAl e Heat-treated in Balch heal raatment 10 Wpﬂ"}:‘ﬂm] 2t —
individual lengths or
Faal | Haat-iraabad in sagusantial Dads oF . [ o
forgings contin haat and In actordarcs wilh 823 2
Label 1: 54 14 200
Full-length slandard tubing ar casing from one ar more heals 2 g b -
Lahal 1: =4 Yy 100
Labal 1: = 4 15 200
LAD gy, Lan | Thick-wal machanical ke of bar glock Tiam & gingls haat Label 1: » 4 Vg 100 L —_
13Cr : :
Heat-treated in Barlch beal ireatmeant 100 pup joints or 400 a2t —
individual lengihs or ory mataral
S — Haat-traated in saquential kads o ; B _
forgings confin haat raamant In accordancs with 9.2.3 a
Labiel 1: 54 14 200
Full-length slandard tubing ar casing from one ar more heals " abel 1-5 4 |::: o0 1 -
Thigk-wal mechanical lubs or bar slock from & single heat 1 i® —
80 and TSS Labed 1: <8 Sy G0
Heal-Ireatesd i Balch bl ireatment P — 1 —
individual langehs o - -
bt forgings Haat-ireated in saquential knads or Labe 1: < 9 5 60 © 1 _
cominuois haat freadimant Laskwerd 1: & 9 B8 30"
Fulldengsh standard fubing or casing from ong or more heals | In sccordance wih 2.3 [ %" —
Thick-wal mechanical ks or bar slock from & gingle haat 1 i® —
£110 and Labed 1: = 9 Sy S0 °
o125 Heal-traated in Satch heat Ireaiment Label 1: = 9 8- 30 1 _
incividual langthe o : e
bt forgings Haat-ireated in saquential knads or Labe 1: < 9 %y 60 1 _
corminuous heat Imadment Label 1: = 9 68 30 °

A Approximataly 50 % from aach and,

B yhen mione than one best is required, th 1ast specimens shall ba from dffenert kngths, axcept for 8 single pece 10 whers the

test specmens may be ken from both ends of one length.

% Each kol shall be fram the samie heat of stesl for Grades LG 9Cr, LBO 13Cr, SO0, TSS, S110, and O125; sea 925
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Table C.35—Freguency of Hardness Testing

Led

A0,
TO%

Coupling banks or hot forgings 29

. Haat-traat lot or 400 Through-wall,
coupling banks b 1 gquadrant

Batch heat
tresiment g0 100 pup jonts or 400 Through-wall,
{mathad a, accessory material ¢ 1 quadrant
Pup joints and .9'?'3:' 1 ! 1
ACCESEONY Heat-treated in
ferial (e lial lead Th il
rateial | imemedn ] 2° Lot (see 9.2) B¢ 1T.Er::1
individual 9.2.3)
langthe) Continuaus
haat trestment a boe  Through-wall,
{methad ¢, 2 Lot (o0 0.2} 1 quadrant
G925

Ag-quenched product

_ Through-vall,
Mon-upsel pipe 1 Each lenghh 1 guadrant
Zurface—HRC
i Each hength ar HEW
. ; e Through-vall,
Upset pipe 4 quadranis
. 1.~
1 Label 1: %4 Y 200 o) e
Label 1: = 4 11z 100 4 quadranis
_ T ubss-length a Through-wall,
S‘WE""‘E heal frestment 2 Each lenglh 4 quadrants
anks [ [ Surlace—HRC
coupling sbock, 1 Each piece =l
coupling ar HBWW
matenal, fup | Individual heat [1- G Sa 6O ©
Labal 1- < :
joints, and freatment & Through-wall,
ACCESEOY 1 4 quad
rmaderal s

i .Eal:h production run or Through-wall, .

heral resdiment pracice 4 quadranis

Labsal 1: = 9 5/g: 30 =

M B
Grade Material of Teats "'“le“‘““‘ I""‘""“” o Type of Test Location
per Lat acéd (na Lot
i z ki 4 5 1]
Through-wall,

Pipe, coupling | Label 1:=4, 21 200 ™ © 3 qﬁram Body tenzila teat

siock, coupling | | T I

matesial Labed 1: > 4 U 2® 1000 © ':rg”m?‘d;:ﬂ"' Body tensila fest

Coupling blank tansile
tast

Fup point or accessory
tensia fest

Pup minl ar accessory
tensie lest

Fup point or accessory
iensia tesk

Dasign area of
grzafest thickness

Agproximalely 50 %
froam each end

Pipe bady and ane
upsat 9

Ciner it
Piper bady lensibe best

Oinee from each end

Each paace

From a plece wih the
mghest surfaca
hardness number in
g bt
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Table C.35—Frequency of Hardness Testing (comlimued)

MNumibser
Grade Material of Tests | Maximum Number of | o o 1oes Location
Pleces in a Lot
par Lot
1 2 4 5 ]
Each production ren or, Through-asil Design ares of
As-quenched product heat raatmant practice. 4 quadrants | greatest thicknass
Hon-upset plpa Cna from aach end T:'r:ﬂm Each i;:ﬂz’ Bach
Tube length [ Through-wall,
Coupling Each length One from each and
110 | blanks, haat traatmard | 4 quadranis
cougling shock, . Surfaca— .
omiing Each piaca HRC or HEW Each pisce
matenal, pup | |ndividisal heat
f Labal 1= 9% 50 ¢ From a placa wiih the
:amn-:nl:é;rd frestment Through-wall, |  highast surface
et ry ¢ 4 quadrants | hardness number in
arial Label 1: 2 9 &y 30 Ehe: ot
Casing Lot {sea 9.2) & e T?mg';‘:r# Pipe bady
Coupling Tube kength Each langth Through=wall. | Approximalely S0 %
Blariks, weal raatmeant g 1 quadrant Trom aach and
o175 | coupling stock,
coupling Each piece Hg:'é"::ﬁgw Each piece
matenal. pu | |ndividual heat
joints, and | raatment Label 1: <8 % 50° | Through-wall,| Randomly selected
acoEssary
P — Label 1: 29 &y 3p ¢ | 1 Quadmant peaca

\etezn miane tham ane best is requined, e 1est specimens shall be from different kengths, exoept for a single piece ot where the

test specmens may be ken from both ends of one length.

The lengths tesbed shall be selected randomily and represent e start and end af the hea irealment cpde.

Eachi loi shall be fram the same heat of stesl far Grades LAG SCr, LR 128, 00, TSS, and 0128

One upsel approxmalely 50 5% from each and il both ends ane upsest.
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Table C,36—Frequency of Flattening Tests

Casing and Tubing

Grade Typ® of Heat Treatment Murmber of Tesls
1 2 2 4
Won-full-body As described in faoinola 2
Hd0, J55, K55, < Label 1: 4 1y, |38me as non-full-body heat-ireated or 1 per lot of 100
NE’D. Lah T:p'ﬂ'El Fl.l"-bﬂ'.'lj'. fudl- ' 2 lﬂ1gﬂ1= or less
1, R85, F110 langth 4 4y b | Bame as non-full-body beat-dreated or 1 per lot of 20
= Label 1:4 1/ lengths or less
Q125 all 1 on each end of each length of pipe [See A6 (SR 11))
Pup Joints
i Humbar of Tests
Grads Type of Heat Treat ; Maximurm Number of Pieces in a u i
Lot PerLot | PerHaat
1 2 3 4 5 &
Batch heat-treaed 100 joints
Treated afler - c :1 rBI‘y Fup oo
H40, J55, K55, | culling io length nbnuouEs _
NB0, L&D Type heat-ireted 1 1
1, RES, P110 Traated bafone < Labal 1; 4 1z 200 langths
ﬂut'llnqg o |Bmt|\ = Labal 1' 4 1_|lib L] H:ﬂglh:
1 an @ach and al each
125 Al |ength of pipe

A The lsading end of the first pipe of each coil shall have beo test specimens flatiened: one in the 50° position and one in the 4°
pemiion. Two st specimens shal bs Nattened fom an indemaediale pipe of sach coll: one in the 887 posilion and one in tha 0°

peiticn. Tha iraling and of the kst pipe of aach coil shall have b besl specimens Nattaned: ane in The 90° pasilicn and ane in
thee [ prsition

Vihian & walkd slop condion acours during procuction of a mulliphs langsh, fa=ening tesis with tha waeid at the B0° position and
(¥ pasition shall be made from the crop end resulling from each side of the weld stop, and may be subslituled for the inbermediale
faltesning bemsts.

S0 positian: the weld i posfioned 2t 3 o'clock ar al % o'clock; §° position: the weld is positoned a1 B o'clock ar at 12 o'dock.

B jreiudes casing used as fubing
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Table C.3T—8Summary of NDE Methods for Seamless Pipe, Coupling Stock, Body of Welded Pipe,
and Accessory Material (in Accordance with 9.15.9 and 9,15.11)

Visua Wl Ulirasanic Flux Eddy Magnetic
Product Grade inspection Thickness h " Leakage Current Particle
jrass B 14) WVerification HL I pecticn In=pection Inapacticn ¥
1 Z il ] 5 [ T &
Hdl, J55,
yotes E] I H I M M
Fipaard | nao, LAD.
BECEASTY Ras R R A A & &
malerial
B0 E] B & A &, B
o1 E] B s B B B
T84S,
Fips e R R cw® B A" B A" B (NA)
Mocessory a0, Tos, b b b b
malerial 110 R R CiA) B (A B (A B (A
H40, J5E,
ot E] B H I M M
Coupling BED, LED,
stock RES, P11, A a . N . .
A0, ToS,
C110, 0135

A, = gng method o any combinabion of mathcds ahall be used. B = at leasal oma method shall be ised in addtion o ulrascnic
Inspection o inspect an tha aulside surlace; G = uBrasonic inspection shal be used b inspect the oulside and insids surace; N =

nal required; B& = not applicable; R = requined.

2 WPl s pammitted for end-area inspaction. MP1 is parmilied for pips-body culside-surlace inspaclion in combination with other
malhods of pipe bedy inspactian. MPI & pemmised Tor coupling slock cusside suface Inspecion and couping siock ohligua
mEpeclion. Coupling stock receiving fulHength MP1 doss nol reguins ful-length wall thickress verfication: however, mechanical
wall thickneas measurament of each end is required. MP| is pamited for the pipe OO and 1D when inspecied on the ands of

hi pigpe uning pachad araa

B Values in parerihases () are speciic 1o ohlique angled dalacls,
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Table C.38—Acceptance (Inspection) Levels

External imperfections Internal imperfections
Matarial Grada
Longitudinal | Transverse | Obligue | Lengitudinal | Transverse | Obligue
1 Z 2 4 a & 7 &
MNED Typa 1 L3 — L3 —
MEDD, LED, R95 L4 — - L4 — -
[F110 ta A9 (SR 16]] L4 L4 — Ld L4 —
F110 L2 L2 — L2 L2 —_
S E;;:_t;[;: S]P‘ 16} L2 L2 — Lz L2 —
uT L2 L2 — L2 L2 —_
2125
ﬁ;‘;: L2 L2 — - - -
uT L2 L2 Lah Lz L2 Lz®
can, Te5,
110 ﬁ;:: L2 L2 _ _ _ _
Al grades eocepd
LEd 13Cr, CO0, TES, L2 L2 — M M —_
Coupling [ C110, and Q125
shock LEd 13Cr, G125 L2 L2 — L3 L3 —_
Can, T#s, G110 L2 L2 Lzb L3 L3 L3®
P10, 0126 L2 M - L2 M -
Weld seam Al olher grades L3 ] — L3 ] -
?Elnmzl';nr grades o A3 L2 N _ L2 N _

Lx = ascaplance (inspacticn] leval; W = mof nedquined; UM = ulrasonic tasting.

# Appessary malerial shal be realed as pipe body.

B Fluix kaakage imspacion of eddy curant inspaclion may B used ag allarmative NDE methads for obligus inapection Tor pipe body;
flux leakage inspaction, eddy curant inspection, of magnetic particle Inspecion may be used as alemalive NOE methods for
phlique inspeciion for AccRssory malerial
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Table C.39—Arificial Reference Indicators
Acceptance | Motch Dapth @ :‘::I:"a::'“i;’: :'l'fl"'u" "IEE":‘.:‘TU’““ M| yoteh Width | Radially Drillad
(napection) |  Maximum Eddy Current | Than Eddy Current) Maximum | Hole Diameter ®
Lavel % rmm min ITET mm
1 2 3 4 5 g
Lz 5 3B 50 1 16
L3 10 3B 50 1 3.2
L4 125 3B 50 1 3.2

NOTE  Sea Fgure 0,18,

B Depih g2 & percent of specified wall hickness: the depdh ioberance shal be £15 % of 1he calculated notch deph with 8 minimum
nrlch dapth ol 0.3 mm & .05 mm

B Diilbed bebe diametsr [Frowgh Lhe pipe wall) shall be basad an the dall b sHze.

Table C.40—S5ize of Stamp Markings

Product Label 1 Marking Haight
YTy
e <41 4.8
=413 6.4
For pipa sizes <4 1y 6.4
Coupling For pipe sizes 24 Voto = 7 3 0.5
' For pipe sizes = T 5y 127
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Table C.41—Grade Color Codes

Grade | Grade Type | Mumber and Color of Bands for Product * Colar(s) for Couplings
with Langth & 1.8 m Entire Coupling | Bandjs) * =
T 2 3 4 5
40 - Mo or black band @ the manufacterer's oplion M e Same as for pipe
J55 Tuling - O bright green Bright green Mo
J&h Casing — Cing bright graen Bright graen One whita
K55 — Ty bright graen Bright graen WNona
1] 1 Omna rad Riad Woma
1] a Oine red, one bright graen Riad araan
RS — Cine brown Birown Woma
L&D 1 One red, ane brawn Fad Cimse Brandm
LB ICr Oinag rged, onag white Foad 4 One whita
LB olr O red, one brown, b yellow M e Two pedlow
LB 13Cr One red, one brown, ane yellow M e One yedlow
Cod) - Ciney purph Purphe Mons:
Tah — Cins sibvar Silvar WNona
C110 — Cing white, twi brosm Whita T brown
P11 — Cins whiie Whita WNona
2125 — Oma orangs Orange Woma

B |y e s of coupling material, unbesss olbersiss apsdfied in the purchass agreament, the manulactures’s inlernal requirsments:
ghall govern,

& Special claarance couplngs shal alao heve @ blsck Band
% Seal-fing couplings shall aka have a blue band
7 Tha pairiling of the enlire couplng sunbce meay Be warkasd, sae 104

Table C.42—Thread Type Markings

Thread Type Marked Symbol
Short raund sC
Long raund LC
Butrass B
Mon-upsat ML
External upsat ELI
Irtagral jaint I
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Table C.43—Marking Requirements and Sequence

Marking Sequence

2

Mark or
Symibol &

Stencil andior 3tamp Marking Regquirements ©

Grades H40, J535, K55,
MED, B35, and F110

Flpa

Couplings
and
Accessorias

5§

Grades LBO, CBO,
Ta35, C110, and Q125

Couplings
Flpa and
Accessorias

] I

Al Grades

Coupling
Stock and
Accessory
Matarials

£

_ Manufachurer's name or mark
AP BCT

Manufachurers oplion:
licensediregisterad indusiry
mark

Diaste of manufaciure as in
1016 ar10.1.9

LT

SCTC

LO ]

DarP
DarP

DarP

DarP

DorP
Oar P

DarP

DarP

™

P
P P

=]
=

Unthresded pipe of 5F, i
applicable [place symbal afier
spacification marking):
— Unthreaded pipa aithar
upset or nonsupsel
— Pipe with SF fraadad by
the pipe mil of processor
— Couglings threaded wilh SF
— Cougling slock
Size designation (6l in Label 1
designation from colwmn 1 of
Table C.1 or Tabla C.2)
Spacified diamabar for
couphing stock and othar
products with no Label 1
designation in Table C.1 or
[
Mass designation (Rl in Label
Z designation from Table C1
of Table C.2)
Spedfied wall thickness far
coupling slock and ather
products with no Label 2

designation in Table C.1 or
c.2

israde of product:
— H4d
— J55
— K55

EF
CE

DarP

DarP

DarP

0 ar P
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Table C.43—Marking Requirements and Sequence [comlimied)
Stencil andlor Stamp Marking Reguirements
warscor | NED. R3S, and P10 |75, C110, and Qi2s| Al Grades
Marking Saquenca Symbol & Couplings Couplinga mlﬂ
PP nccoannries | |Accansnries| AcEssSOMy
Materials
1 2 3 4 5 ] 7 B
— MED Typa 1 M1
— MEa MO
— RB5 54
— L0 Type 1 L
— LA0 3Cr LiCR
— LA0 9Cr L9
B | = L80 13Cr L13
— 80 G
— Ta5 T
— G110 C10
— P10 F
— 25 8]
Al Grade designatons Dor @ Dor P P P P
Suilfide cracking test '
—CoD A, BH ;m B, ar
T _tes #, .anm B, or]
— G110 A D
Al lest method designations P P P
Reduced altermalive imgact
test lemperature, if applicable.
specimens, nouding + symool
and “C
Huizat breatmient, if applicabbe:
g — J55 or KES normalized F P P P
- f::;ar:dﬁimallzm and NET p P P
Procass of manufactura:
e Saamless
— Eleciric-wealkdad
Al designalions DarP P
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Table C.43—Marking Requirements and Sequence [comlimied)
Stencil andlor Stamp Marking Reguirements *
| o s K, | Grade L6 oo, crases
Marking Saquance Symbol Gouplings Gouplings ;;::El;:-,%
Plpa .lm:uarlﬂ Plpa and Ac
orles Accessories " :IB:MB uh' ¥
1 2 3 4 5 i Ej a
Supplemenisny reguirements,
if applicabia:
—AZ2(5R 1) 51 P P
— AS(5R 2 52 P P
— A (SR 9) 59 F
— AB (SR 13) 513 Dar P F
— AD (SR 1E) il in
ik Tull-gize anesgy
ﬁlﬁm qirement 11| g6, _oC P P
temperabure including +
symbal and "C)
M —a13(sR41) 541.1 P P
541.2 P P
— A4 (SR 42) S42 P
— 815 (SR 43) 547 P DoarP
— AE (SR 44) G4y P D% arP
— AT (SR 45) 545 P D% arP
— A, 18 (SR 46) 46 DarP Do P P
— A8 (SR 4T) 547 F o F D%arP
— A2D (SR 48) S48 F D¥arP
— A2T (BR 48) 549 o P Dfarp
Hydrostatic test pressure ©
Z | ifill in the aciual eel pressune,
in MPa)
Al designalions Pe...n P P
13 | Type of thread, if spplicable L P P P P
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Table C.43—Marking Requirements and Sequence [comlimied)

Stencil andlor Stamp Marking Requirements
Grades H40, J55, KEE, Grades L8O, Co0,
Mark ar NEO, R95, and P110 | TB5, C110, and Q125 | | Grades
Marking Sequence
Symbol * Couplings Couplings ;‘;;E'::&
Plpa and Plpa and Access
Accessor|es Accassories HIIHMTBHI
1 2 3 4 5 i ) a8
Full-langl:h drift tasd, i
applicable;
== Etandard [casing or lubing) (N]
— Altemalive {casing of
ubing) whare a s ks tha D
14 alza of the alermatve drift
— For casing specifiad for
tubing senvice and drifi-
lested m accordance with DT42
7.0
Al designations P P
Senalization of Gradas Ca0,
16 T45, C110, and Q125 D9arP| D9%arP F
Tin plating of couplings, i
16 applicable T P P
17 Couplings H4(, J55, and K&S " p
only visually nspecied
fdditional markings (see
18 10.1.10) DarP Dar P DarP P P

MOTE  See 10.4 for mandatory color code requiremants.

[ = optianal (diz) stamping {for localian, ses 10.2.3); P = requirement for (paint) sienciling (for location, see 10.3).

A blank space, «....v, indicabes réormation o be flled in
Thia mansasturer may indude "API° halors "HET.”
Stamp marking shal condanm 1o the requiremants of 10.2,

Pipe can ba Kantifiad as manustasiured 1o 51 units by the marked hydro-lest prassure that will B less than 100 {MPa), whermas
thez pressune marked for pipe manufactured o USC wnits will be aver 1000 {psi). This information is used fo cleardy identéy the
units used for GV markings, which shall be in the same unil system & the pressurs markings.

A7 when bested using Mathod A (smoalh lensie), B when ested using Melhod B (benl beam], 07 when tesied using Method
O (DCEL IF more than one best method is regquired, then slales the combination of the best method desigrations &= aboes, =0

alphabatical order, Foar axample, If purchaser reguies Method & and O, tan mark "A0.°

For Graces C90 and TS5, “AH" whan teshed al 90 % Vo,
Sew Table C42 for thread type markings.
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Table C.44—Retention of Records

Requirement | Subsection Reference
Chemical Properties
Heal analysis 931
Product analysis 9332
Mechanical Properties
Haat control fansile tasis G432
Tansila tesls on products Gk 947
Impact tests on products G4 6.5 G697
Hardness tesis 6.7, 6.8 69, 96
Hardenability tests G610 8.8
Gran size (Grades CHd, T95, and C110) g 11 8.8
Caupling lesls a3
Hydrostatic Tests
Tasler recorder charls 9121
Tasting 9121
Supglemental inspection when hydrostalic lest pressune is A3 (SR 41.7), A15.2 (SR 41.2)
lirmiterd, i applicable
Manufacturer Certification
Rasults of all required fests 123
Sulfide stress oacking tesl (Grawdes GO0, TS, and C110) .14, 810
Calibration ‘arious




Annex D
(normative)

Figures in SI (USC) Units

Triangla slamp? —.

Basic power-tight make-up | Hand-Bght maks-up

X
-

ag

b ]
L]

A 052 mm e in.) high, squilaieral ianghs die slamp shall be placed &t a disiancs of £ + 158 mm [+ Ysen) from sach end of
Labal 1: 16, 18 %y, and 20 short round thread casing in Grades H40, JB6, and K55; see Table C.18 ar Table E.18 for ppe
dimensiors, Table C.27 ar Tabls E.27 far coupling dimensions, and AP 58 far L.

Figure D.1—3hort Round Thread Casing and Coupling

Triangle stamp® \\\D

x
-

B 552 e (e in) high, equilateral iriangle die staeng shall be pleced &1 @ distance of L+ 159 mm (00 00 froen each
and of Labal 1: 20 oy reurd Thraad caging in Grades B8, J55, and K55, 200 Talbs G018 or Tabla E. 15 for pipe dimsansions,
Tabha .27 or Tahke E.ZT for coupling dimensions, and AF1SS for

Figure D.2—Long Round Thread Casing and Coupling

148
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Dimansions in millimetars (mchas ) unless othanvisa spacified

159 (18]
|
%

oW
&

Special clearance coupling

Base of friangle starmg” Base of trangle stamp”
@ N

1.2 = &5* [3/6k = &5

R Basic power-tight make-ug Hand-tight make-up
- .

L1

8 {On special chearance couplngs, the inside and oulside edges of the bearing face shall be broken or rounded; a 107 bevel

(both ends) shall be fumsbed only when specified in the punchess andar.

b A BEZ men (Vein ) high, equitaleral inangle die-stamp or paint band shall be placed 31 a ditance of A, fom each end of
bultress casing: see Table C 18 ar Table E.18 for pipe dimensions, Tablke ©.2F ar Table E-27 {or coupling dimensions, and
AP 58 far ;.

Figure D.3—Buttress Thread Casing and Coupling
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n*

L1

o L NNNNNN

Basic power-tight make-up !

=]
- .

MOTE  See Tabke G189 or Table E. 19 for pipe dmensions, Table .29 or Table E.2% for coupling dimansicns, and 871 5B

far thread details.

2 Omospecial bevel cauplings, e inside and subside sdges of the bearing face shal be broken or rounded,

Hamd-tagyht make-up

Figure D.4—Non-upset Tubing and Coupling

ad

L]
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N [

Spacial bevel coupling Special clearancs coupling

L1

N

_ [ lez 7 =}

L

e

Ly

Basic power-light make-up Himredd-tighit makg-up

MNOTE  See Tables C19 amnd G20 o Tables EAS and E.20 for pipe dimensions, Table .30 oF Table E.30 fofr coupling
dmersions, and AP 88 for thread details.

B On spedal bevel couplings and special chearance couplings, the inside and cuiside adges of Tha beaning face shall ba
broken or roundesd.

b Upset run-out inferval, rot to be confused with & an the right-hand side of the figure that indicates the coupling bearing
tace dimension.

© Zae 7.11.1 for olerance on oulside dameler al a distance £, Tram end of pips.

Figure D.5—External Upset Tubing and Coupling
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, /
\

Radius
Labeal 1 r
mim {in.]
? 2
2% 2.4 (Maz)
27 2.4 (Maz)
3l 3.2 (W
4%z 3.2 (W)
HOTE  Saa AF15H for product accaplancs
#  These dimersicrs are for reference only and are not subject o
msasuremen for detamminng product acceplance.

Figure D.6—Rounded Nose for External Upset Tubing

Iih My,

ol &
s W

HOTE1  Dashed ines indicats powar-tight make-up
MOTEZ  Zea Tables ©1% and .21 or Tables E 19 and E.21 far pipa dmensions, and 4P| 58 for thread delalls

Figure D.T—Integral-joint Tubing

a0
LA
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F
N e
|¢I
P Bl
6 ;'“"

b} Strip specimen
—

= 5
_'.'__ Tel—TT—
-

¢} Round bar specimen

st 5 Round Bar Spﬁﬁ"‘l‘lﬂﬁ
Dimansion ﬂfnmp::r"n mm {in.}
' 0 = 12.7 {0.500) D= B8 (0.350)
BlE 2013 0.8 013 3562013
th, o
Gauge length. G {2.000 £ 0.008) (2.000 £ 0.005) (1.400 + 0.005)
38,1
12.7 £ 0.25 85018
Dlameter or width, (1.500] (0,500 + 0.010) (0,350 + 0.007)
approximataly
25.4 B.5 [
R T filket, rran, &
ciug: of el min (1.000) {0,375) {0,250}
Length of reducad &7.2 57.2 44,5
saction, min, 4 [2.250) (2.250) (1.750)

& S 545 Tor lesting wilhout uss of suitable curesd-face lesling grips.

Figure D.8—Tensile Test Specimens
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B Ll Ry =

b Z
]"L I"'L
A 3\
'] 13
%
\{ \
\ \
1 3

hardnass baal ring [2ee Figure 010 for detai, 5.4 mm (0.25 in.} minimum thicknesa]
tensila iest specimen
imgact best samgles {see Figure D11 Tor detail)

hardness leal samgle [6.4 mm {025 in ) mininun thickness], 1o be removed Tram lensile lest sample priar
I lensile [esl pisce preparalion

Figure D.%—Example Location of Test Samples Removed from Product
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Kay

1 indentation at mid-eall location

2 indentation at cutsida-wall location
3 indentation at inside-wall location
4 product best block

2 Taka tha oulskde-wall and inside-wall tests batwaan 258 mm (0010000 and 3,81 mm (3,15 in.) from the spplicabls surface
(=ee 96.9). An ermor may resull if an indenttion is spaced closer than 2 'z diameters from ils center 1o the edge of the
specimen or three diameters from anoiher indentation measured cemer 1o center.

The rean hardness ramber i the asamcs of Thres Rockwall handness numbars in the aame localion
% Rocicaedl hardness indentation dat ane called Rockwel hardness numbers.
d Allermate spacing of rowe parmitbed Tor thin-wall product

Figure D, 10—=Through-wall Hardness Test
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Key
1

longiudingl speciman
)

ransverse Specimen

Figure D.11—Impact Test Specimen Orientation

Dimensions in millmeters
s T35 e 28 5 135

e 05F

 Oulside diameter cursstune.

Figure D.12—Charpy Specimen Dimensions
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g 0,002

]

it siring or wirg

pipe
Figura D.13—Measuring Fulldength Straightness
Dimenkloes [ r millimseters (nches] unloss otherstse specified
z e 1.8m [6f)
- -
- 1
2
E
E \
-
o * (1
. \
2
1.5m |5 R)®
* g
Kay
1 straight Ene
1 plpe
* Hooked e

Flgure D.14—Measuring End Stralghtness
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Figure D,15—Gag Straightening Fiber Strain Factors

» 1 800 mm (73 in.)*

= 300w (12 )

Eay

* pinirmiam straight edge,
¥ Miinimium contact.

" hlamimum dirop.

Figure D.16—Upset-end Hook Maasurement
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I
Manufaciurers AFI1 SCT X=2-7T8 {or 2A75) 65 M1 EP' D
MM O Mars

Stencil Marking [oceginning at least 0.6 m (2 fi) from aither externally threaded and|

T
‘ Manufacturer's AP SCT XE6.5 N1 E
narme or frark

Stamp Marking—Optional fwithin approcomately 0.3 m (1 ft) of either extemally thraadad and)
a) EXAMPLE 1

Tubing Labal 1; 2 "y, Label 2; 4.5, Grada NBO Type 1, aleciric-wald, external upsat,
threadad [y the manulachemes ) pin-by-pin wilhou! coupings.

—

Manudacturer's AP 5CT X° PE 2.7/8 [or 2751 BTLS 32 P*D
rame or mark

L
i

Stencil Marking |beganning &t least 0.6 m (2 ft) from either end]
b) EXAMPFLE 2

Tubing Labal 1: 2 7. Label 2 8.7, Grade LD Type 1, seamiess, extermal upssl, plan-end.
Additicnal reguiremanis include hydrostatic teating o 845 MPa (13,700 pei) and inspection o SR 2.

Manufaciures's AP BCT X°PE 7 35 C20-1 A S 516" P D 201
MBS OF frark

Stencil Marking [begmning at least 006 m (2 1) from sither end]

Stamp Marking—Optional [wilhin aporoximately 0.3 m (1 1) froem either end)
€} EXAMPLE 3

Casing Labed 1: 7, Labal 2: 35, Grada CO0 Type 1, seamiass, plain-end, sarial rumber 201,
Supplemantary requirement 18 (SR 18] for test al =10 "C (+14 *F). The pipe was pressure-lesied o 69 kP (10,000 psi).

Figure D.17—Examples of Marking Reguirements and Sequence for Manufacturers and Threaders
Using Section 10 and Table C.43 or Table E.43



fEQ AP| SPECIFICATION SCT

Manutaciuner's Manulaciurers
rame ormark APISCT XS JZ W nama or mark AP SCT XK=
Stencil Marking Stamp Marking=—0Optional

d] EXAMPLE 4 * Tulting couplng for Label 1; 2 e, Grade JEB5, normalized upsal (or non-upset) ubing, only visual
inspaclion requred.

1 2
o 1
LY
Al y-
Manufacturers Manufacterar's
nasme of mark name ar frark APISCT X535 P E
AP ACT 55 F

LR

Stamp Marking—Optional [within approximataly 0.3 m {1 4} from the coupling)

z i \
Manufaciures’ ' 'll" !
anufaciurer’'s |
iEek Manufacturer's |
B ECT Xe BT name or mark  APTSCT X 0-5 jor 9 625) 535 P E S16° P= BC DA :,l

Stencil Marking [beginning nol less |an 0.6 m (2 1) lrom (ke couging]

a) EXAMPLE 5® Buftrass casing with coupling: Labal 1: 9 5, Label 2: 53 5, Grade P110, sleclic-wak; supplementary
raguiramants ama 3R 11 and SR 16 for tesi &l =18 “C {0 "F) and 2159 mm (B.500 in.) drill tesl. Coupling is Sn-plated.

Flgure D.17—Examples of Marking Requirements and Segquence for Manufacturers and Threaders
Using Section 10 and Table C.43 or Table E.43 [confinued)



CasihG ahD TUBING 151

1 I
Threadar's I.
e or mark AP SCT X° 2-3/8 (or 2.375) NU P

Stencil Marking (adacent o the threads)

0 EXAMPLE " Threadar; Labal 1: 2 Yy, Labed & 4, Grade J55 non-upset thread, and hydroststically tased 1o altemative
o=t prassure of 43.5 MPa (G300 pai).

Koy
1 eoupling
z plpe

" Express pressurs n megapascals for pipe manufaciuned o Sl unils and in pounds per square inch for ppe manufachered
I LISC units.

b Expreass the CVM requirerments in joules and the lempardtone in dagress Calsius for pipe manufactured fo S| unds, ardd in
Toot-posinda and degiess Fahmenhail loe pipe manidaclured bo USC unita,

£ Date of manulacture—Thiz example & for product manufaciuned in accordance il the ciament sodtion of AP SCT during
1he parind of overap with appication (ses 10.1,%) of the pravious adition. Moba fal ¢ is used for the Iast digi of tha year
af marafaciure so that it is a generc example and will not change with subseguent edilions of this standard. kole that
W e umesd far the dafte of manufachure o thal & a ganenc example that wil nol changes with subsaguenl ediions of this
Etandand

4 Exprecs alemalive dift diameser in milimetars for pips manulactirad 1653 units aind in inches fr pips manufechured 1o
USG yrils,

% Wlarking in tha canter of the coupling may be natther tha langiudnal or ransvarse disction
' Threadar stencé marking shall be placed adjacent 1o Ihe threads and is in acdSon to marking appied by alher pipe
marafacturers

Figure D.17—Examples of Marking Requirements and Sequence for Manufacturers and Threaders
Using Section 10 and Table C.43 or Table E.43 (confinued)
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163

d) Flat-bettomed Hole

natch degpth
hale dismeder

Koy

& notch width
B

c

O 90 % = 1.5 % of the specified minimem wall hickness

8 Melchlgngth: Sea Table C3% or Takle E.38

Flgure D.18—Reference Indicators (confinued)
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AP| SPECIFICATION SCT

Dimensions in millimeters (inches)

A a
- |
a8 &
> 77777, z.
i
i ® 0,38 10815) R o8 mosi ||
ey 1
s T Mjsa 1 [
- o — |- -
L)
. ———
1 o
h ]
— '
"
= -
" Anghe oglianal; seal-ring groave and thiead pitch disemater shall be concantric within .51 mm (0020 in ) of indicatd theasd
FUN=0UE.
Couipling Dimeneions Ring Dimsangicns
mm (i) mm (i,
# Round £ F
Ounicln
Casing Labl 0,25 +0.38
" Diametar 4 # C D . .
4.2 (£0.126) | £0.92 (£0.006) | #0286 (£0.010) | £0.98 (20018 o) .
a ) e
1 z 3 P 5 & T g
4% 114,20 | 34901378} | 47R0128) | NLE3 4513 | VISET 4528 | 254 (0400} | 3960156
5 12700 | 38.1(1500) | 478(0.188) | 12713 (5005) | 127.76(5.030) | 254 (0.100) | 3.86(0.156)
5 13870 | 36.1(1.500) | 478 (0.188) | 139.83 (5505} | 140.46 (5.530) | 254 (0.100) | 3.86(0.156)
6% 1GEEE | 44.5(1750) | 47B(0.188) | 1600 (G614 | 16063 (BEIS) | 254 (0100) | 3.96(0156)
T 17780 | &4.5(1750) | 47B(0.188) | 177.52 (5.868) | 176.16(7.004) | 254 (0.100) | 3.86(0.156)
Ty 19068 | 44.5(1760) | ATR(0188) | 19929 (TEI0) | 19960 (7638} | 264 (0.100) | 3.96(0.156)
8% 2109 | 4TE(1875) | 478(0.188) | ZIA.5Z (AG03) | 21915 (B.628) | 254 (0.100) | 3.96(0.156)
ad, 24048 | ATG(1A7E) | ATR(D188) | 24962 (9600} | 24458 (BE2E) | 264 (0.100) | 3.96(0156)
0% ZTA05 | 44.5(1750) | 478 (0.188) | 27267 (10.735) | 27330 (10.760) | 254 (0.100) | 3,86 (0.156)
1%, 2aR45 | ATEATE} | 4TRAS8) | 2OTRS (11,728 | TOE83 11,750 254 (0400 | 3.960156)
13 % 39872 | 57.2(2250) | 478 (0.188) | 338.56(13.329) | 33010 (13.354) | 254 (0.100) | 3.86(0.156)
16 40B.40 | GB.9(2TEO) | ATE(D.188) | 404.44 [15823) | 40608 (15.048) | 254 (0.100) | 3.96(0.156)
18 %y 473,08 a8 2. TRD) 4.7 {188 471,92 N8548} | 471,75 (18872} | 254 (0.100]) 3,596 (.10E)
n S0B.00 | G6B.9(ZTS0) | 478 (0.188) | S06.04 (19.923) | 506,68 (19,045 | 254 (0.100) | 3,86 (0.156)

Figure D.19—5R 13.1 Saal-ring Coupling and Nonmetallic Ring for Round Thread Casing
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165

]

Dimensions in millimeters (inches)

e

Angle oplicral

&0

Seal-ring groowve and thread pitch diameter shal ba coancentric within 0051 mm (0020 n ) of indicaied thread nun-oul

Coupling Dimensions © Ring Démensions
i in.) mm [in |
E F
Bnm' Ot jcla _ +025 .38
Laboi g | Diameter A & L o i .
3.2 (#0.9235) | 2013 (x0.005) | 02500900 | £0.38 #0015 f0010) 0015
Lol | Ual
i 2 k| ] 5 & 7 &
4 114.30 TEZ2 (3000} | 475 (00188) | 11521 [4.536) | 115.85 (4.561) 2.54 I 100) 396 {I.156)
5 127.00 B0 (3108) | 4TE{0CI88) | 12746 (S098) | 120.08{E.043) 264 {0 100§ A8 {0 156)
(57 | e | ei0(aime) | 47018 | 140.16(5508) | 14078 (5543 | 2540100 | 386 (0186)
B iy 168.28 81.0 (3.188] J.?E—[I.‘.ITWB..] 168,73 |Ei.ﬂl-l13| 15‘9.3?:'|Ei.ﬂﬂﬂ] 2.54 tl}:-1il'l}] 3.&1&.15&]
7 177.80 D26 (3280) | 4TE{0C188) | 1TAIG(T0N4) | 1TA.FO(TOIE) 264 {01005 398 {0 156)
T 193,68 BET (33TH} | 4T (D188) | 19185 ({7632 | 194.48 |TE5T) 2.54 Ik 1Y) 296 (I 154)
B %y 216,09 BET (3ATR} | 478 (0L188) | 219.35 (632} | 219.80 (REET) 264 {1 100§ 396 . 156)
B, 244,43 B5T (3375) | 4.75(0188) | 24.65{9632) | 245.29 (9.657) 2.54 {1100 396 I 156)
10y 27205 BET (3ATE) | A.TE(OL188) | ZFAIA{107ET) | 2708 (I0TEZ) | 264 {01009 386 {0 156)
1Y, 288.45 B9 (3.500) | 475 (0U188) | 28842 (11.749) | 29906 (11.774) | 2.54 {0100 386 {0 156)
135 33972 953 [3.75D) 478 (DU1HR] | 339.09(13.358) | 339,93 (13.383) 2.54 {1k T0HE) 2LEE (. 154)

Figure D.20—5R 13.2 Seal-ring Coupling and Nonmetallic Ring for Buttress Thread Casing



=5 AP SPECIFICATION SCT
Dimansions in millimetars {inches)
A F |
- - -
8 '—-—L.—
o s,
i i
B R8.38 WOTS) R 038 10.015)
'&"l
b \\l_'ll_ T s
- e —— -
HJ
11
&
-
Fd
F
-
= angle aplional,
B Saal-ring greowa and thread pileh damaber ahall be conganiis within (.51 mm (D020 in ] of indcated traad nm-cul,
Coupling Dimansions © Eting Dimiersions
mim (in. rmm {in.)
E F
Hon-upsat
Tubing Stze | e +013 +0.38
Label 1 4 f c D a 0
#3 2 (#0.125) | 2093 (200005) | 20,25 (0070 | 2019 {x00008)
+unua':| {mma]
o | 0
T 2 3 q 5 & ¥ &
1050 28.67 0.7 M0.E13) 3.86 (0L156] 2748 {1.081) | 27.89 [1.008) 203 M0.080) | 3180128
1.315 33.40 0.7 M0.E13) 3.86 (0L156] 3419 {1.348) | 34.62 [1.3683) 203 M0.080) | 3180128
1860 42,18 207 813y | 386 (0156) | 4Z85(1.681) | 43.38 (1.708) 203 /0E0y | 3180125
1800 4826 Z54(1.000) | 478 [0.188) A8 74 {1.818) | 4920 (1.937) 203 (.0&0) | 386 (0156)
2%, 50,22 254 01.000) | 4.78 {0188 BOET (2359 | @1.26 (2412) 203 000y | 386 {0156
2y Ta.02 254 (1.000) | 4.75{0.188) T3S (2854 | TIEE[Z21Z) 203 (080 | 3.86{0.156)
3 B0 50 254 01.000) | 4.78 {0188 BECEE (2.819) | &9.84 (3537 203 000y | 386 {0156
4 101,60 FEE (1125) | 4.TB(0188) | 10239 (4.028) | 102,77 (4086 | 258 00.000) | 356 (0156
4, 114,30 288 (1.125) | 4 TE{0188) | 11509 (4.528) | 11547 [(4.546) | Z54 00,9005 | 3.86 {0 156]

Figure D.21—3R 13.3 Seal-ring Coupling and Monmetallic Ring for Non-upset Tubing




CAsING AHD TUBING

LI

il

Dimansions in millimetars {inches)

a Angle aplional,

i

A 008 (00T5)

L Tl

B8 0.0

S

b Sualring groovs and thread pilch dameter shall be concantric within 051 mm (00020 in ) of indicated thread nr-oul.

1Y

Coupling Dimensions ® Ring Dimensions
P i) P {in.)
EU E F
Tubing Outside +0.13 0,38
Siza Labal | Diametar A & o o Q 0
L £3.2 (30.125) | 40,93 (£0.005) | 025 (+0.010) | 2019 [£0.008)
{H.‘.I.ﬂﬂﬁ]l {«:ums]

-0 0

i 2 ¥ i 5 & 7 &
1,050 2667 220875 | 3G6(0156) | 3400(1.342) | 3454 (13600 | 203 00.080) | 3980125
1.315 33.40 220875 | 3860156 | 3BO0(1496) | 3A.43(1.513) | 20300080 | 3980125
1,660 4218 220875 | ATE(01B8) | 4674 (1.840) | 477 (1.857) | 20300080 | 3.860.156)
1,800 4828 220875 | 4TH(0188) | S367(2121) | 54.31(2138 | 203 (0.080) | 3.860.156)
2 % H0.32 PEE(ZS) | 4TH(0BE) | BESD(2ERY) | 6706 (Z6A0) | 25400900 | 39600156
2 iy TIO2 EE(1.125) | 4780188 | 79.30(3128) | TOTE(I0400 | 25400900 | 3.96(0.156)
3% 88.50 PEE(IZS) | 4TH(0BE) | SSO6(TTH) | 9542 (3THE) | 25400900 | 39600156
4 101,60 FRE(25) | ATE(01EE] | 10866 (4.27R) | 10912 (4.256) | 25400000 | 306 (0156)
4 114,30 ZEE(1.125) | 478(0188) | 92136 (4. T7E) | 12182 (4.796) | 25400900} | 3.96(0.156)

Figure D.22—3R 13.4-8eal-ring Coupling and Nenmetallic Ring for Upset Tubing

Dimensions in reillimelars inches)
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0.3 (0,052

Fa

Y RET

8) Rounded contact paint

b) Topview

|

c] Side view

Figure D.23—Example of a 80" Hook-type Tool
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Hay

1 flat stes| plabe
2 tesl assembly
3 rownd steal ber

Hay
1
2

flat steel plate
test assembly

Dimensions in millimeters {inches)

3 @3
(Tsar

Figure D.24d—Axial Impact Test Apparatus

Dimansions in millimetars {inches)

Figure D.25—45" Impact Test Apparatus
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AP SPECIFICATION SET

1

Kay
1 thread protecter
2 plpe saction

3 hydraulic cylindar

Figure D,26—Siripping Test Apparatus

BT XOLY
513

XY SCTXMOL 513

Key
1 Blue saal-ring paint band
2 Grade or othar paint band|s)

Figure D.27—Seal-ring Paint Band Example
Discard

A
' e ® ® \‘

O
O

Figure D.28—Location of Hardness Impressions on DCE Specimen




Annex E

(normative)

Tables in USC Units
Table E.1—API Casing List (Sizes, Masses, Wall Thickness, Grade, and Applicable End-finish)

Mominal
Labals * Diameter Hﬂj‘-‘l’l’"td'rllu.l Tmﬂﬁ'lmd"
TEC
1 2 o b L wie [ as | MRl owme | SN e | o | anas
P ) 3 4 5 & 7 P 2 10 " 12 13
4k 8.50 4 G600 | Bl vl [1 i} P5 PE = = =a = = =
45 1053 4 500 1hEd d.zad —_ FSE —_ —_ —_— —_ — —_
At | e | 4500 | w0 | 0380 | — | PRLE | PLB | PB | P P P —
47 13200 4 500 1330 [ e _ _— PLI FLE FLE ] PLE _
LR 16.10 4 G600 1620 1 by = - - - - - PLE PLE
] 1.5 500D 1160 bz —_ PE —_ - - — — —_
] 1300 500D 1320 .25 —_ PELE —_ - - — — —_
] 1500 500D 1530 [1 st —_ PELE FLE FLE FLE P PLE —_
] 8.0 500D 1B30 0.3:532 —_ —_ FLE FLE FLE P PLE PLE
] H oA 500D M ED 0437 —_ —_ FLE FLE FLE P PLE PLE
] 3.0y 500D 3340 4T —_ —_ FLE FLE FLE P PLE PLE
] 2440 500D 3430 .50 —_ —_ FLE FLE FLE P PLE PLE
£ 1 140l | BS00 | te00 | 0344 P P — — _ — _ —
8% | wa [ sse0 [ asm | 0zm — PELD — — — — — —
5 1700 560D 1720 .20 = PELE FLE FLE FLE P FLE =
g5 b1 ] SR Dz .35 —_ —_ FLE FLE FLE P PLE —_
Bl | 2300 | 5500 | 2280 | 0415 | — — PE | RE | FB P ME | PLB
ER FLE. SB0D 2T 115401 _ _— _— —_ F ] —_ _
5% | 560D 2850 0552 = = = - F P - -
g5 A2 & SR azmm 1 E] —_ —_ —_ —_ F F —_ —
B | 3530 | 5500 | 3550 | o6& | — - - . P P . .
8% | oo | ssoo [ sz | ors — — — — F P — —
5% | 405 | s6oo | apsn | sz - - - - F P - -
g5 4340 SR 4330 0.ETS —_ —_ —_ - F P — —_
B .00 G625 20000 0258 P5 PELE = = = = = =
&1 40 S H2S 2400 0.%52 —_ PELE FLE FLE FLE P PLE —_
8% | 800 | G825 | 2800 | 0407 | — — PLE | RME | FB P P —
Bh | 3eo0 | ooes | azo0 | oam | — — BE | AB | FB P PE | PLE
T 1700 T.onD 1720 {1 Ly PE = — - - - - -
T .00 .00 2090 [1 ) PE PE = = = = = =
T 2300 .00 2320 0.217 = PELE FLE FLE FLE P = =
T 2600 .00 26.20 0252 = PELE FLE FLE FLE P FLE =
T 0.0 T.000 3030 o408 —_ —_ FLE FLE FLE P PLE —_
T 320 T.000 32 o453 —_ —_ FLE FLE FLE P PLE —_
T 5.0 T.000 3500 0454 —_ —_ FLE FLE FLE P PLE PLE
T A0 T.000 ar.m .540 —_ —_ FLE FLE FLE P PLE PLE
T 42T T.000 42 50 1 E] —_ —_ —_ —_ F F —_ —
T 48410 T.000 46 E0 OEET —_ —_ —_ - F P — —_
T R[] T.000 g0a0 0. 750 —_ —_ —_ —_ F F —_ —
T E3.80 T.000 350 0512 —_ —_ —_ —_ F F —_ —
T LT [+ T 000 a7 40 &M —_ —_ —_ - P P — —_

171
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Table E.1—AP| Caging List [Sizes, Masses, Wall Thickness, Grade, and Applicable End-finish)

{eonlimiied)
Somanal
Labals [ Fhiiess) Typn af End-finish © *
TAC

1 2 D wm || Wen | SR | R wme | SN cnn | e | enas

1 2 3 4 5 & 7 8 10 1 12 1
T 2400 Lo 240 1.2:00) P& — — — —_ —_ —_ —_
73 26400 T.e2E 2640 0.x28 — PELE PLE FLE FLE P — —
Ti | ae70 | veS | a0 | 0ams | — — [ me | me | me P B | —
Ty p Lo 4370 0.A4) — — BB LR FLI P PLA —
T 3800 T.625 38.00 0,500 = — FLE FLE FLE P FLB PLE
T 4250 T.e2E 4230 0.553 — — PLE FLE FLE | P FLB PLE
Ti | 45w | 7eS | a530 | 0&s | — — [ me | me | me P PB | PLB
7 IJa AT 10 Lo ar.an L] — — BB LB FLI P PLA PLA
T ] T.625 6120 0587 = — — = P F - -
73 £5. %0 T.e2E 5530 0.750 — — — — P F — —_
7 46110 T.7h 46.10 0,556 = — P F P P P P
R o0 | mES | 200 | 0 — ok — — — — — —
B3y 2800 2% 28.00 0204 P5 - = = — - - =
-0 320000 BH2E 32.00 0.%53 P35 PELE _ — — — — —_
B | 3800 | &625 | 3600 | 040 | — | PSLE | PLB | ME | RMB P — -
a8y A1l 0 Lol anm 0.4:5) — — BB LB FLI P PLA —
L 4400 B hO2% 4400 0,500 = — FLE FLE FLE P FLB =
-0 49000 BH2E 40.00 0.557 — — PLE FLE FLE P FLB PLE
LR 3233 2625 3220 0.212 P5 - = = — - - =
R 3600 DHE2E 36.00 0.%53 P35 PELE _ — — — — —_
9% | 4000 | w6 | a0 | 036 | — | PSLE | PLB | ME | RMB P — -
iy A0 505 a02% a3 0425 — — BB LB FLI P PLA —
LR 47000 2625 4700 0472 = — FLE FLE FLE P FLB PLE
35y £3.50 DHE2E 5350 0.545 — — PLE FLE FLE P FLB PLE
9% | SA40 | w625 | sed0 | 056 | — — [ me | me | me P PB | PLB
iy AR a02% apAn 0800 — — — — P P — —
535 84590 2625 G50 0&72 = — — = P F - -
R O3 DHEZE Than 0.734 — —_ —_ - P F — —_
9 | vaed | wees | T5E0 | oger | — - - — P P - —
Wl | 3275 | s | 3275 | 03w | ps — - - - — — —
My 4057 10750 anisn 025 P5 PSE - = = - - -
103y 45.50 h LER 4550 0400 — FSE _ — — — — —_
W% | Sto0 | 078 | s100 | o4 | — | PSB | Pse | Psa | psa P psa | —
AL o T T2 a5 0458 — — PSE PEA 5N P 5N —
AL 0.7 10750 G60.70 0545 = — — = PS8 P PS8 FSE
103y E5.T 10 TER 65.70 0.585 — — — — PS8 P PS8 FaE
W | Tam | s | T | oem | — — — — P P - -
AL THER T T2 TR 0.7 — — — — P P — —
0y a5} 10750 8530 o.rar = — — = P F - -
19y 42007 11750 4200 0.233 P5 - = = — - - =
1Ay | 4700 | 11750 | aro0 | 0ars — PEE — — — — _ —
iy | same [ nese | seoo | namm — P50 — — — — — —
113 000 11.750 G60.00 0458 = PSE PEE PEB PS8 P PS8 FSEB
1Ay E5.000 11.750 65.00 0.534 — —_ P F P P P P
1Ay | reoe | 1178 | Moo | nse — — ) P P P P 3]




CAsING AHD TUBING i3

Table E.1—AP| Caging List [Sizes, Masses, Wall Thickness, Grade, and Applicable End-finish)

feontinued)
Momiral
Outnicle | Linear | wail N
Labols* | pioeter| Mags ® ¢ Thickness) Type of End-finish © *
T&C
o : 55 | weo can

1 2 o it ! Wi [ a8 | MM oweo | 5RO ci | piio | anzs

1 ) 3 4 5 P 7 P 8 10 11 12 13
1% LR H 13375 4.1 13 11} P3 _ _— _ - _ - —_
133 £4 50 133ms 5.50 0380 —_ PSE —_ —_ —_ —_ — —
133 | B100 | 13378 | @00 | 0430 — PEE — — — — _ _
134 Lidi K] 13375 =100 n4un — Psl Psl PEl ok} P F5l —
134 T2.000 133n% T2.00 nEie PSE PEE FEB F F58 PSE

16 &6.00 16,000 GE.00 0aTh PE

16 TH.O0 16,000 TE.O0 043e8 PSE

168 340 18,000 B4.00 0495 —_ PSE —_ —_ —_ —_ — —

168 108000 18,000 hlar Rl aE5E —_ P P P — _ P P
185y ar.5 18682 E7.50 0435 P8 PSE —_ —_ —_ —_ — —

0 G On 20,000 04,00 0438 PEL PELE —_ —_ —_ —_ — —

i1 106 & 20000 e, 50 01500 —_ PELE —_ —_ —_ —_ — —

20 | 13300 | 20000 | 1m00 | 0835 | — | PEBE | — — . - - -

WOTE B = butiress head; L = Long round thresd; F = plain-and. 5 = shor round ™read: TAT = threaded and oouplad.

A Labals am ko ind and n i
Hominal knear masene (column 4] are shown for mloeation onky,

S The dereities of manansic chromius stosls (LB0 Types SCr and T3Cr are diferont froe carbon steals. The sasses shown ane thorofone not
socumale for maenstic chromus gesis, A& mass corschon facor of 00885 moy ba e,

9 pitross casing is owailabbe with regular, spocial clearance couplngs o speainl dearance coupkngs wilh special bevel.
a For caning weth §, L and B . i wll i FTCE. | 5] with 4.7 3 s T3 aswd AP SR
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Table E.2—API| Tubing List [Sizes, Masses, Wall Thickness, Grade, and Applicable End-finish)

Labels Nominai Linear
wall
T [hom | 2. g | TR Type of End-finish
2 ot | Upsat | )y | 0F
] TEC | TRC
et | qee | W | Z L em [wn [ wm |0 | o | ogms | B | e | cee | Tes | Piw
[ ¥ 3 4 5 8 7 ) b | 17 | 1 | s | 1 | 5 | 4
1050 | 0nk | 120 | — | 1050 | 1%4 | 1m0 | — | 0433 | FMU | PHU | FNU | PHU | FRO | PR | —
oo | vap | vma | — | voso | tam | e | — | ois | Pu | Pu | Pu | A0 | Pu_| Pu | Pu
1318 | 40 | 1he 172 | 130s 70 | 1.e0 172 | 0133 | PHLL | PR | PRUL | PN | PR | PR —
1316 | 248 | 224 | — | 136 | 2t | 2m | — |ode| Pu | PO | FU | AU | PO | PU | PO
1680 | 208 | — 20| 1ee0 | — | — | 2w |os| M | B | — | — | — | — | —
1680 | 230 | e | | 1ea0 | 230 | w40 | 233 | 0040 | PRL | PRl | MU | PN | PRl | PR | —
1680 | 303 | so7 | — | des0 | a0s | sor | — | oded | Pu | Po | FU | AU | PO | PU | PO
Te00 | 240 | — zen| 1m0 | — | — | 24 |0 | M | B | — | — | — | — | —
100 | v | e | wre| 1eon | avs | we | zee | ooas | Peu | Pl | MUl | PR | Paal | PR | —
1000 | 385 | 573 | — | 1600 | 385 | am | — | omo| Pu | PO | FU | AU | PO | PU | PO
1800 | 447 — — 1m0 | a4z — — n@n | — — 3] — P 3] —
1eo0 | 536 | — | — | dew | 65 | — | — Jomo| — | — | P | — F F —
zoes | 324 | — | 35 | s | — | — | 825 |ose| A | B | P | M | A | A | —
zoex | as0 | — | — | goms | am0 | — | — |oms| ® F P B F P P
2o | 400 | — | — | eavs | 400 | — | — | 0i67 | P8 | PH | PN | PN | PN | P | —
2h | aso | 4o | — | gas | amo | am | — | om0 | eeu | esu | Pau | Peu | eao | Pau | P
2% | sa0 | sos | — | zavn | seo | mes | — | oesd | — | — | Pau | Peu | Pao | Peu | P
aty | os0 | — — |z [ a0 | — | — | o — P — F P —
2 | 7as | ves | — | ezws | tas | ras | — Jome| — | — | Pu | — | Pu | o | —
2 | oo | eme | — | zevs | san | em | — Jowr | oeww | oeso | e | Pwu | e | oewu | peu
3T | A | vos | — | eevs | ven | reo | — | 6eve | — | — | Pau | Peu | PR | Pau | P
3Ty | a8 | Bre | — | zevs | asn | Em | — | osme | — | — | PaJ | PHU | PRO | Pau | P
2T | 935 | mes | — | zEvs | 945 | was | — |esm| — | — | Pu | — | Pu | P | —
1Ty | wee | — | — | e |sem | — | — |emz| — | — | P | — P P —
F RIS — — 2 HTS 11.50 — — AFEL) — P — P P —
1% | T | — — | amw | 7ro | — | — |ozw| Pe | PN | P | ew M| —
1 | 830 | mm | — | am0 | 930 | em | — | o@e | eeu | eso | Pau | Peu | eRo | Peu | P
3ty | w2 | — | — | ssw | swm | — | — |ome| Ps | PM | PN | PR | PN | PM | —
1 | wre | mem | — | smo | wm | nase | — Joms | — | — | e | ewu | eaa | oeeu | Psu
3 | | — — [amw [um | — | — [oam| — | — P — F P —
1y | wm | — — [amw [mm | — | — |oams| — | — P — F P —
1% | T | — — [amw |wm | — | — |om0| — | — P — F P —
e | asn | — — | 40 | 850 | — | — |0z | PN | PN | PN | PN | PN | PH | —
e Jwm | mw | — | amp | — | teo | — |ome| Pu | Pu | Pu | Pu | Po | PU | —
s sz | — | — | ame |mm | — | — |eme| — | — | B | — P P —
: | wie | — — [ aow [wm | — | — |ows| — | — F - F F -
s | moe | — | — | amo | wem | — | — |osw| — | — | P | — P B —
T | =wm | — — [ aow [zzm | — | — |oww| — | — F — F F —
A%y | 1260 | WA78 | — | 4500 | 1260 | 1275 | — | DET1 | FNU | PNU | PR | PMU | PRU | PNU | —
Aty | wm | — — Jamw [wmm | — | — [oemr| — | — P — F P —
At | | — | — | 4mw0 |wm | — | — |osmo| — | — | P | — F P —
Aty | mes | — — | amw e | — | — o4 | — | — F - F F —
Al | Hee | — | — | 4sw0 |am | — | — Joeso| — | — | P | — F P —
At | 2w | — | — | 4s0 |mm | — | — |oesmo| — | — | P | — F P -
av |20 | — | — | 480 2w | — | — Joeo| — | — | P | — F P —
MOTE = intagenl junl; M = noreapenl thiaeded and cupled. P = plaisend; TRC = § i s U= Lujmaat It 1 ard gl
i Nomiral Inesr masses (coumns 6, 7. ard B are shawn for nlormaticn only.
B The densiies of mariensisc cheombum skeals (LBD types SCr and 13Cr) are diferent from carbon stoels. The masses shown are therelore ot
i ot wheals, & =aes correclon bcior of 0,889 may Ba waed,
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Table E.3—Process af Manufacture and Heat Treatment

Huat Tempering Temperature
Grade Type Manufacturing Process ° Treatment ® r::n
1 2 3 N 5
Hed — 8 or EW — -
J55 1 - Sor EW =" —
K55 — 5 or EW - —
B i! Sor EW = -
NED a 5 or EW o —
o — Sor EW Q 1000
La0 1 Sor EW Q 1050
La0 acr g Q 1050
™ a0 g o' 1100
Lan 1301 5 al 1100}
can _ 5 o 1150
Tos _ 5 o 1200
€110 — 5 - 1200
F110 - S or EW 8. Q -
Q125 - Sor EW" - —

EW = elacirc-walled process; B = saambess process.

Full-bady, fulldengih nommalzed, normalized and lempared oF gueanchad and iampansd al the manulachears aptian,
or as specifed in the purchase agreement (see 5.2.2).

Full-bady, fulldengih heal reatment is mandatory; at the manutaciurer's oplion, normalized or nomalzed and
Barmpssred,

Inchudes tha methad of mermupled guenching followed by conlrallsd caocling.

Q= guanched and lampansd,

Ty ACr and 13Cr may be ar-quenched.

Special chamical requirements for elecinc-waldaed P10 pips are specifed in Table EA4.

Products shall be heal-trealed fl-bady, ful-lenglh specal requiremanis unigus 1o skeciric-welded P10 and 0125
ane spacifed in AE (SR 11),

Caianchied ard tempaned prodisct in large I8 ralic combinalicns and nonguenched and termperad produd] may el
ductiks nagiura values kawar than intemal yiald values. Sea AP SCRIS0 10400 calculated peiarmance walues in
calumns 15 and 148 in Table K1 and Tabbs L.1.

Spe b2l
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Table E.4—Chemical Composition, Mass Fraction (%)
Gradel Type C M Mo Cr Mb | Mi | Cu | P 5 Bi
min | max  min | max  min | max | min | max | max | max | max | max max | max
i 2 a 4 5 £ T & g i | ot | d2 | 13| 14 15 16
HD | = | = | = | = | = | = | = | = | = | = | = | = |0030| 0030 | —
B | = | = | = | = | = | =] =| = | = | = | = | — |0030| 0030 | —
K | — | — |- | - | - | —=-|—=| =] —=| =] —=| — |0030]| 0030 —
meo| 1 | — |- | - | == | === —=|—=1|—=|— |0030]| 0030 —
No| e | — | — | — | —| —| —| — | —| — | — | — |0030) 0030 —
RIGE | — | — [045%| — |180| = | = [ = | = | = [ = | — [0.030(0.030| 045
Lan 1 — |g43s — [180 ]| — -— | 1.50 | = | 0.256 | 0,35 | 0030 | 0,030 | 045
Lo | 3cr | — | 030 | — |13 — | — | 250|390 0.30 [ 0.25 | 0.35 | 0.020 | 0.010 | 0.45
Lao | acr | — | 0.5 | 030 | 060 DB0 | 110 | BOD [ 100 | — | 050 | 0.25 | 0.020 | 0.010 | 1.00
LED | 13Cr [ 045 | 022 | 025 | 100 — | — | 120|140 | — |[050| 0256|0020 0,010 | 1.00
can | — — |03 — |13 (D260 085 — | 150 — | 088 — 0020|0090 —
Tes | — | — | 035 | — | 120 (0269|085 | 04D | 150 | — |D88 | — |0020| 0090 | —
gl — — | 03| — | 1.3 | 026 [ 100 | D40 | 180 | — | 0488 | — [0020) 00056 | —
P110| - - - - - - - - - - - = 0030 900308 —
Q15| — — |03 — |13 — (085 — (150 — — — | 020 | 0| —
MOTE  Elements shown shall be reparted in product analysis.

3 The carbon cantert for LBD may be increassd up 8 0050 % max il the product is sil-guenched or polymer-guenched.
B The molbdanin conbent for Grade SO0 Type 1 hag ma minimun ioerance if e wall ihickness is kes than 070 in.
2 The carbon content Tor RSS mey ke increased up io 055 % ma if the product & oil-quenched,

4 The matybderum conbeant for TBS Type 1 may be decreased ta 0015 % min il the wal thickness is less than 0700 in
2 Far EW Grade P110, the phasphorus cantenl shall be 00020 % max and 1he sulfur cortent 00010 % max.
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Table E.5—Tensile and Hardness Requirements
Total Tarsile - Allpaable
P e I I - i s v
% min max kil HRC | HEW in. HERC
i 2 § 4 5 8 7 & g i
H44 — 0.5 44 an i — — — —
JEE — 0.5 55 an 75 — — — —
KES — 0.5 55 an a5 — — — —
MED i 0.5 B 110 100 — — — —
MED a 0.5 B 110 100 — — — —
RA5 — 0.5 BE 110 105 — — — —
Lao 1 0.5 BO a5 a5 23.0 | 241 — —
Lao ECr 0.5 BO a5 a5 23.0 | 241 — —
Lao e 0.5 BO a5 a5 23.0 | 241 — —
Lan | 13ce 0.5 B a5 95 230 | 244 — —
= 0,500 a0
o — 0.5 o0 105 100 | 254 | 255 850710 0,748 48
0,750 to 0,999 f.0
= 1,000 6.0
= 0.500 30
T45 - 0.5 13 110 105 254 | 258 0507 1o 0.749 4.0
0,750 1o 0,994 5.0
=1.000 B.0
£ 0.500 3.0
0.501 1o 0.748 4.0
110 — 0.y 110 130 115 290 | 2va
0,750 in 0,990 E.0
= 1,000 B.0
P10 | — 0.6 110 140 125 N — —
= 0,500 a0
125 — .85 125 150 138 L — | 0501 1o 0,748 4.0
= 0750 5.0

| casa of depute, laboralary Radowell C heandress lesling shall be used s fe raleree mathod.

B per handrsss limigs ane spaciied, bul e maximum vanation is restricted as a marndacuring contnl in accordance with 6.8 and 6.9
2 Far through-wall kandness lesls of Grades LE0, CBO, TS5, and C110, the reguirements slated in HRC scale are for maximum

wian handness numibaer,
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Table E.6—Elongation Table
Minimum Elengatien in 2.8 in.
%
Tesalle Test Spacimen Grade
wee | oums | FER | ORR | TR | eve | piw | s
Specifind Wal Thickness Spacified Minimum Tesaile Strangth
Bpaciman " el

Aran
in¥ 11:-:!-"%“.*“#* pasirnam Biats *F'ﬂ";:_:"‘"“‘ @ 75 85 | MM | 16 | M6 | 125 | 13

i 2 3 4 5 & 7 8 o 1@ T 1z
0750 20504 20748 2007 0 = 20 18 12 18 15 14
0740 | 0280-0.850 | OJIS-07ES | D4BO-0456 | o9 m 1 12 1= 16 15 12
0730 | DEGT-RBTE | OTZE-073 | 04B4-0438 | o9 m 1 12 1= 15 15 12
0720 | 0SS0 | GFI-07S | 0aTr-04m3 | @ :t " 18 " it 15 1
070 | DBMI-GBS | GRR-OTI4 | 0ATI-0476 | @ :t " 1 " it 15 1
0700 005G T G B0 705 Daf-0.470 Ee % L 1& 18 10 15 14
01840 08740 a8 (b REE- Bl Na57-0 485 e % L 1& 13 16 15 14
DERD | 0E00-0.013 | O.ETSOERS | D4G0-O456 | 29 = @ 18 12 18 15 14
DETD | OSST-0B9G | OBSE0ET4 | D4s-0440 | 9 m @ 18 17 16 15 14
DEBD | DEEI-0ETD | OB4E0ESS | 04310436 | @9 o @ 18 17 16 15 14
DESD | D547T-0BS0 | OBIS06ES | D4M-0430 | 9 23 8 18 17 16 15 14
DES) | DSM4T-LBSD | OEMS-06LS | 0440430 | 29 z3 1 18 " 16 15 12
DE30 | DEM-GME | OEZE-0GM | 0470423 | o9 3 1 18 " 15 15 12
0820 | 0EM-GEN | 06130625 | O4m-046 | @ Fe " = 17 i 15 1
0B | DET-RIIG | GEM-0GI4 | OdM-d08 | @ Fe " 1 17 it 15 1
DB00 | OTS-0B00 | GSE-0G0S | OIeT-0408 | @ Fe " 1 17 it 15 1
015490 0, Fa -0, T (S8R0 S04 03910 35 Eol Fi L 1& 17 16 15 14
DEBO | OFET-LTED | O.5TS0SRS | D3B4-030 | I8 3 @ 18 17 18 15 14
DETD | 07540766 | O.56E0ST4 | 03TF-033 | A 23 18 18 1w 16 1 13
DEB0 | 0740-0.753 | O.SES0SES | DATO-0ETE | I8 23 18 18 17 18 1 13
D560 | OFIT-RTIS | OUME-0SG4 | DIG4-08 | o8 3 = 18 " 15 " 1
0540 | O7M-TEE | O5M-0SeS | QIGF-03 | o8 3 = 1w " 15 " 1
0530 | 0FMLTIZ | OSZE-053 | DIGI-03E | o8 3 = 17 " 15 " 1
0820 | 0ET-0TO0 | 05130825 | oded-0m0 | a7 P s " 17 18 " 1
0810 | 0STA-GEM | G50S4 | Oda-nm3 | = s " 17 18 " 1
0800 | OENO-GET) | CAE-0S0S | 03M-0X | = s " " 18 " 1
01490 0184 T R (48R0 A0 0324030 EO i L ¥ 18 15 14 13
D480 | DEO4-0B4E | CATE04BS | 030 | &7 2 18 17 1 15 1 13
D470 | DEII-LEX | C.4EE 0474 | D3I-03E | 37 22 18 17 1 15 1 13
D460 | DSOT-LEXD | OC.4ES04B5 | DAM-030 | 37 22 18 17 1 15 1 13
D460 | DSS4-0.G06 | O.4E-04B4 | D2ET-DEE | ZT 22 = 17 1% 15 " 1
0450 | 0SS0 | 040485 | D2BO0DISE | ZT 22 = 1w 1® 15 " 1
0430 | DSGT-RGTE | 0.AZE-0434 | 02B4-0E8 | IE 2 1w 17 1® 15 " 1
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Table E.6—Elongation Table (confinued)
Minimum Elengatien in 2.8 in.
%
Tewails Test Speaimen Grade
wee | oams | | R TR | cve | piw | ans
Spaciman Specified Wal Thickness in. fpacilied Minimum Tesalle Srengih
Aran
in# 1"'"";'"'""“' Bpacimen Width | Specimen Widh| 76 85 | 0 | 1ws | 195 | 125 | 115
o, Tin 1

1| 2 3 P E F 7 F 9 i 1 12
D420 | 05540586 | 04150425 | 0203 | I8 22 17 17 1 15 1 13
D410 | DSH-RG65 | DA0E-0414 | DITI-DEE | @ :1 1w 17 15 15 1 13
D400 | DSET-RG40 | 03960405 | D2G4-DEFD | I :1 1w 18 1 15 13 1
D380 | OAN-REE | 00384 | 0IST-0E3 | @ T 1" 1% " 1 1 1z
D0 | 0A-REII | oTS-0OMs | D@SO-nEG | o T 1" 1% " 1 1 1z
Davg 00 A ST, 0 . 5EE-0 T4 D2-0340 o Fil i 1& 18 14 13 ]
kL] 04743 458 1 3550 365 D2A7-0343 o Fil 7 1& 1% 14 13 ]
D350 | OAGI-0.472 | 0.ME0354 | 0231036 | 5 Y 7 18 15 13 13 1z
D340 | DA47-0.860 | 03350345 | 02940330 | 35 P 17 18 15 14 13 1z
0330 | 042043 | 03150325 | O2M0-0F6 | 35 Y 17 18 15 14 13 1z
D320 | D4R | 03150325 | 02006 | 35 n 1 18 15 14 13 iz
DHO | DADT-0A15 | 006-0M4 | D2M-DEE | 5 m 15 15 15 13 13 1z
D300 | 0.354-0.806 | 0.296-0305 | DAST-DEA | 35 m 15 15 15 13 13 1z
D280 | 00D | oEeS0@E4 | DIB1-0086 | @ n "0 1 " 1 1 1z
D0 | 0GT-0080 | DET-0ENS | DiM-00%0 | @ n "0 1 " 1 1 1z
02T | 040G | DME-0IT | 0aT-0083 | @ n "0 1 " 1 12 1z
nand 03400, 353 1 2550 365 D078 e il L] 15 14 13 12 ]
D250 | 0327033 | 0.ME0254 | 01640160 | @ 10 1 15 14 13 12 1
D240 | 0314033 | 0235035 | 0157-0463 | @ 10 1 15 14 13 12 1
0330 | 03M-R313 | 0.2E-0234 | 0i51-0456 | @ 10 15 15 14 13 1z 1
0220 | 0WT-0300 | 02150225 | 01840450 | @ 1 15 15 14 1 12 1
DHO | DZT4-02EE | 0206-0H4 | 040443 | @ 1 15 14 14 1 12 1
DI0 | 0ZE0-0ITI | 0SE-0Z05 | 0430-0436 | @ 1 15 14 14 1 12 1
D80 | DBT-0EE | oom0Ed | Dnm-naz | o= " 1 1 1 1 12 1"
D0 | DZM-RME | oam-oms | onT-naa | o= " 1 1 1 12 " 1"
BT | DE-REN | oE-0T | oan-nne | &= " 1 1 1 1 " 1"
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Table E.6—Elongation Table (continued)

Mirdrmurs Elongafon m 2.0 in
%

Tansifa Tost Spociman Grade
weo | s | FER 0 MR | RO | oo e | ams
Hpatiran Spacid Wall Thicknaks in, Spacified -"‘m:: Tensila Strangth
Aren
in# | Speciman Width Speciman Widih | Spacimen Width oy | g | gg | qe0 | t0s | 15 | 125 | us
4m m o
1| 2 3 P 5 F 7 E & 10 11 12
D160 | 0207-0.2 | 01S5-0.965 | O0AD4-04i0 | 22 1B 14 14 13 iz 1t 10
D60 | 0A94-0.306 | O046-0.954 | O0o8T-na0d | o 18 14 13 13 1z 1 0
0740 | 0AB0-0.153 | 04360945 | ODOSO0-00S6 | o 17 14 1 13 1z 1 0
DA | DABT-0ITE | 0a3-0034 | ooes-noas | @ i 14 1 1 12 1 M
020 | 0as-0086 | ons-0azs | oorr-ngea | oao i 14 1 12 T 1 M
D0 | 09410153 | 0060194 | 0oF-note | g0 1 13 11 12 1 10 %5
D00 | 042F-0440 | 00850108 | Doee0on | gn 1 13 12 12 1 10 %5
D090 | 04140126 | 0086-0.094 | DOS7-0.083 1 18 13 12 12 11 10 95
D080 | 0400-0.113 | O075-0.085 | D0S0-0.056 1 15 1z 12 1 11 10 g

figuras. The applcabls wall thicknese ranges shown in columne 2, 1, and 4 were calculaled bazsd on the specified specimen widih

rodundad down b b sgrifoant Sgunes dor S umils. Whan making ™ase wall thiokness angas for LESC wunis, 3 signican founes one wsesd.

MOTE  Tha calculalions of the dlangation requirements ane tased on the oross-sactonal aneain oolumn 1, which i shown sounted be bag signifcant

abowe

i cobamin nussbars 2, 3 and 4 16King inbe aocount th rounding fuiis 1or T S pasimisn @i fa. o bwo sigailicant fgunes) but with the el thickness
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Table E.7T—Critical Thickness for Couplings with APl Threads

Dimengions in inches

Critical Thickness for Couplings
Label 1 NU - Special Clearance ac Le sc
EU BLC
/ 2 3 4 5 a8 7 é
1.050 0.168 o211 = = = = —
1.316 0.211 0258 = - = - -
1.660 0,230 0.240 = — —_ - -—
1.900 0,196 0.251 — — — — —
2Ny 0,304 0,300 0224 — — — —
27y 0.330 0.358 0.254 = = = —
3l 0.451 D454 0.294 — — — —
4 0,454 0458 — — — — —
47 0,435 0453 — 0.259 0,447 0474 0462
] — — — 0,268 0,474 0.511 0491
5 = - = 0,268 0.481 0.5614 0.4495
Gy = = = 0.274 0.468 0.508 0.43835
T = = = 0280 0.530 0.568 0.540
7 %y — — — 0.344 0.536 0.573 0546
85y — — — 0,382 0,802 0647 0812
95y = - = 0,352 0.802 0657 0814
10 3y = = = 0.352 0.502 = 0518
1130 — — — — 0.602 — 0613
13 g — — — — 0,802 — 0818
16 = - = - 0.867 - 0.832
18 5y — - — - 0,854 - 0.819
20 = = = = 0.867 0.673 0534
MOTE  The coupling blank thickness is greater than thase indicabed above due o thread height and marncfactunng aliosanos
ta awvoid black crest threads.
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Table E.B—Acceptable Size Impact Specimens and Absorbed Energy Reduction Factor

Test Specimen Slze Epanlhunml::muiunn Reduction Factor
Fudl-size 10.0 = 10.0 1.00
Hy-slze 100 = 7.5 0.a0
z-size 1000 = 5.0 055

Table E.9—Hierarchy of Test Specimen Orlentation and Size

Choice Orientation Size
1sl Tranavernse Full-giza
2nd Transverse Ay-siza
3rd Transverse V-siza
4th Longitudinal Fuli-5iza
St Longibudinal A yesize
G Longitudinal lig-giza

Table E.10—Transverse Impact Specimen Size Required

Caleulated Wall Thickness Reqguired to Machine Transverse Charpy

Label 1 Impact ?ﬁ&dm
Full-size 3 4-sizm Yy-siza

1 z 3 4
30 0.809 0711 0612
4 0.752 0.654 0.555
41 0.712 0.614 1.515
5 0,681 0.583 0.484
&1 0.656 0.558 0.459
& 5ig 0E16 0.518 0418
T 0606 {0.504 {404
T 5y 0581 {483 0284
T a5 (584 .45 (.38
By 0572 0474 (0.37%
o By 0.557 0.459 0.360
10 4y 0.544 0.445 0.347
11 3y 0535 0437 0.338
13 3y (.522 0424 (. 32%
16 {.504 04190 0311
18 5ty 0,497 0,359 0,200
20 (453 0. 355 (. X6

ROTE  Tha wall thicknagsas in colurng 2, 3, and 4 thal anain exceas of The masimum wall 1hicknaessas
Tor AP pipa ara for indamalion anly. The infommation in this table provides a 0020 in. irside-wal and a
[0.0G0 in, cunside-wall machining alowanca.
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Table E.11=—Longitudinal impact Specimen Size Required

Caleulated Wall Thickness Required to Machine Longitudinal
Charpy Impact Specimens
Label 1 n.
Full-size Hesiza Yysize
1 2 a 4
1.08) 0472 0.374 0.275
1.315 LT 0366 0267
1.660 0458 0360 0261
1.900 0455 0357 0258
Z.0E63 0453 0.355 0258
2 iy 0450 0352 0253
2 Tig 0448 0,350 . 0251
510 0445 0347 0248
iq 0444 0.345 0247
4 1y 0443 0.345 0245
5 0442 0344 0245
5y 0441 0.343 0244
B 5ig 0440 0,342 . 0.243
b 0. 440 0,342 0.243
7 Big 0439 0.3 0242
Ty 0.439 0341 0242
B Fig 0439 0341 0242
& fjg 0438 0340 | 0241
10 3y 0438 0340 0241
11 3y 0437 0,339 0240
13 8 0437 0,334 0240
16 0436 0,338 0.234
18 5y 0438 0.338 0.239
20 0.438 0.338 0239

HOTE  Tha wall thicknassas incolumns 2, 3, and 4 that ana in sxcess of the mesdmium wal thicinassas
for AP| pipa are for information anky. The above provides a 00020 in. inside-wall and a 00020 in. oulside-
wall machining allowance.
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Tabke E. 12—Minimum Absorbed Energy for Couplings, Coupling Stock, Coupling Material, and
Coupling Blanks—Transverse Orientation (ft-Ib)

Tﬁ:km:. wppabede | yapabcd | papabod | ppegrase.bod | pgqpakod | pqqpatod | gqpge.ked

in

1 2 3 i 5 -] ¥ &
505 0 15 0 20 i i 0 25
na Fid 17 Fid 2 2 Fid 25
07 0 14 0 20 2 0 26
& Fid 20 Fid 2 Fi -] ) 28
na Fid 22 21 22 Firi] &4 3
1.0 21 24 &3 24 m Fi -] 32
11 ) 23 &4 23 2z 35
1.2 &3 27 ) H ir
1.3 Fi] 28 Fi) 2 Ir B3| 39
1.4 Fi -] 30 b i k] 33 432
1.5 &8 32 B3| 32 41 k-] a4
1.8 b k] 32 k] 43 T 46
1.7 B3| 35 H ] 45 k] 48
1.8 32 37 k-] kT 47 4 51
18 H Ia T ] 49 42 33
2.0 k-] 40 k] 40 L 44 3%
21 k] 42 40 42 B2 48 ar
2.2 k=] 44 42 44 ] 43 a0
2.3 k] 45 43 45 58 S0 a2
24 4 47 45 47 B0 51 64
2.5 42 41 47 44 EZ 53 a7

3 values ghen ana Tull-size, average minmums; mier bo 6,21 for individual minimum values,

B If wanswerse specimens of y-sime cannot ba taken, refer to9,7,1

% Faor wal thicknesses not Isked, tha manudacturar has the aplion 1o ulilze the applicabls famala in accondanca with §.4.4 or
thez net highier wall i this table.

% Far al Grades eocspt LED 13 Cr, wall thickness grealer than 26 n, releric 4 2.1 ard 3.0 ar 440,
*  Far Grade LE] 13 Gr, wall thickness greater than 1.4 in., referfo 421 ord.3.1 ord 4.3,

Table E.13—Minimum Absorbed Energy for Couplings, Coupling Stock, Coupling Material, and
Coupling Blanks—Longitudinal Orientation {ft-1b)

Lag LT Cod RA8TaE P10 110 Q1S
1 2 [ K| 4 & L3 7
40 b 44 40 Al Al 50
HOTE 1 Values given ars full-sios, average minmums; refer o 8.3.1 for mdisidual minimuom saloes.
HOTE 2  Longitudinal besting is requinsd only # ransvanse lesling & nol possible. Coupling, coupling slock tested
in 1hie rarsyverss dinection dioss nol roeed bo be beeted of dermonseirale compliance b theas valisas
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Table E. 14—Minimum Absorbed Energy for Pipe—Transverse Orientation [f-Ib)

]1:::,“ Laga e d e | yagabood | pggabed |ppgTasabted| pqqpatod | pyypa e d | gypsa b ed

.
1 2 3 4 5 & 7 &

=0.7 15 15 15 15 20 20 25
nA 15 15 7 18 b 22 28
o4 16 16 18 19 2 24 30
14 7 7 19 21 &4 26 a2
14 1a 1a 22 b 28 a5
1.2 & & 2z 23 T a0 a7
1.3 | | 24 28 ] il &
1.4 &2 &2 25 H 33 42
1.5 3 3 26 28 a2 a5 a4
14 b b 28 - a7 ]
1.7 i) i) 29 | ] 3% 48
1.4 T T an 32 T 41 a1
14 &4 &4 iz - ) 42 a3
21 & & i3 38 40 44 8
1 K K 3 k] 42 46 a7
22 2 2 6 38 44 48 Gl
2.3 i3 i3 v 34 45 a0 G2
24 - - 19 41 47 a1 i
2.4 | | A0 42 49 53 a7

Walues given ane fullsze, average mimimums; refer 06,31 far indridual minrmum salues.

If ransversa specimens of 1.l'2-iEE' cannot be taken, refer io 87,1,

Faor wall thicknesses not listed, the manufachrer has the aplion o ulilze appicable formula in accomdance with §.6.2 and

.53 or the nexd higher wall in this tabile.

Far &l Grades except LBD 13 Cr, wall thickness greater than 2.5 in, refer to 4,21 or .31 or 4.4.3.

Far Grade LBO 13 Cr, veall thickress greater tham 1.4 in, refer o .21 or 4,51 or 4,43

Table E.15—Minimum Absorbed Energy for Pipe—Longitudinal Orientation (ft-lb})

Lad Wan 1] RESITAS 10 110 Q125
i 2 a 4 5 3 7
3 a0 a0 ki 3& 44 44
ROTE 1 Walies givan ara full-size, average minimums: refar 1o 6.3 Tor individual minimuen values,
ROTE 2  Longiludireal testing is requinsd only il rarsyerse lesling iz nol possible. Pipe lested in the ransveme
dinection dosss nol nead [0 be eeted of deronsirale conformancs 1o e valuas,
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Table E.16—Frequency of Charpy V-nolch Testing—Pipe, Coupling Stock, Coupling Material,
Coupling Blanks, Couplings, and Accessory Maberial

Humber of Tests par Lot

Grade Labal 1
Fipe | Coupling StockiMaterial | Coupling Blanks'Couplings | Accessory Material
1 2 2 4 & &
Hal Al simes i it i o
K535, J55 All pizes | WA 1 1 1b
M, RS Al gizes 13 1 1 1b
LBD All sEws 18 1 1 1 b
GO, Ta5 Allszes | 19 1 1 1b
i All 5izes 1 1 1 1
F11 Allszes | 19 1 1 1b
OHEs * All sizes = L Each length ¥ 1 Each length =

Testing is not mandalory when qualified by a documented procedure; see £.5.5 for mandatory requirements.

When required in 66

Rerfer 1o 9.7 10 far requrements.
Sew A9 (5R 16) when specified.
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Table E.17—Distance between Plates for Electric-weld Flattening Tests

Grad In'r Distanca batwaen Plates
Ratic in.
=16 05=0
H4G

=16 ¥ = (0,630 — 0.0206 ¥}

=16 DES= [
JE& and KES 593 e 16 I (00880 = 00206 I
= 3,83 I (1904 — QUDE18 N
MAg 4 St 28 Do (1074 — 00194 Iv)
L&D Type 1 Stp 28 = [1.074 — 00194 v}
Fg52 9o 28 = [1.080 — 0.017TE v}
ETT L All O (1086 = 00163 [N
ai2shb All L= (1082 — 0u0140 Ix)

HOTE

s b gpecibed cutside diametar of pipe, ininchas.

I is the specifed wall thickness of the pips, in inches.

# If the flatiening test fails at 12 o'dock ar & o'clock, te fiatiening shall continue wil the remaining pafion
of ther specimen fails at the 3 o'clock or 9 o'clodk positian; premature failure at 12 o'dock or § o'clock
shall nod be cormidered basis for rejection

D Ses AR (SR 111 atsening shal be conductsd until this distance or unlil 085 = {3, whichaver is less,
withaut cracking at any locatian.
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Table E. 1B—Dimensions and Masses for Standard Casing and for Casing Threaded with AP

Round Thread and Buttress Thread
Calculated Mass ©
Mominal
Outside | Linear | M | oo | Drin ¢y, Mass Gain or Loss Due to
Diameter| Mass | THIck- | ater| Diameter| Plain. End-finishing °
Labsls ® TRC T ness and Ik
Round Thread | Buitress Thread
iy ] o . W
n It in. in. in. Ib.: Short | Long RC 5CC
1t 2 3 4 5 5 7 g g 10 11 12
41 | B&n 4 &0 a.70 0205 4 (1) 3965 S.41 8.0 — — —
4V, | 1050 | 4500 | 1060 | 0224 | 4052 | 3827 1024 | 7.34 — o83 | 247
4% | 1160 | 4500 | 1170 | 0250 | 4.000 | 3875 | 1136 | 700 | 7495 852 | 2w
41 1380 | 4500 13,30 | 02X 3.95) 3,795 13.05 — ¥.348 8.8z 1.32
4% | 1510 | 4500 | 1530 | 0337 | 3EM | 3701 | 1600 — .73 @02 | osz2

5 11.50 | 5000 130 | 020 | 4.560 4435 11.24 | @52 — — —

5 1300 | 5.000 1330 | 0253 | 4.404 4369 12.84 | 881 1068 | 1188 | 2.1
5 1500 | 5.000 1530 | 0296 | 4.404 4.283 14.88 | 847 9.95 M0d | 135
3 1803 | 5,000 18.30 | 0.382 4. 276 4.151 17.85 - .83 9.7 0.05
3 2140 | 5000 2180 | 0437 4. 155 4.001 21.32 - 7.80 d.28 -1.37
3 £330 | 5.000 2340 | 0478 4. 044 3.8918 2311 - 6.95 7.53 A F
5 24.10 | 5000 24.3) | 0.500 4.0y 3ETE 24,05 - G.80 7.3 =252

5N | 14.00 | 5500 1400 | 0244 | EDI2 4,867 1371 | 1014 — — —

5%y | 1550 | 5500 15.8) | 0275 4. 850 4 6525 15.36 9.61 1160 | 1258 192

Wy | 1700 | 5.500 17.20 | 0.304 o4 BEZ 4. TET 16.88 9.12 1103 | 1183 127

5Ny | 20000 | 5500 | 20020 | 0381 | 4.778 4 653 10.83 — 9.92 1067 | 0.

54 | 200 | 5500 28] | 0415 4 670 4545 22,66 - .90 9.51 =1.15%

5%, 8B} | 5500 | 2700 | 0500 | 4500 | 4375 | 2672 — — — —

5%y | 2070 | 5500 | 2000 | 0562 | 4.376 4.251 2067 — — — —
5N | 3280 | 5500 2T | 025 | 4280 | 4125 | 3RAT — — — —

5% 3530 | 5500 | 3550 | 0687 | 4128 | 4001 | 3636 — — — —

%y | 38.00 | 5500 32} | 0.730 o DD 3.875 38.08 - - — —

5Ny | 40050 | 5500 | 4080 | 0812 | 3BTG a.751 40.69 — — — —

SNz | 4310 | 5500 | 4330 | 0OBTS | A.7RED 3625 | 4326 — — — —

65y | MO0 | 6625 20000 | 0298 | &.049 5924 1951 | 1118 | 1274 | 1400 | 197

65y | 2400 | 8825 2400 | 0.352 5.8 5,796 23,60 9.74 1208 | 12.18 0.15

G4y | 2800 | 6625 2800 | 0417 5. 5.666 2767 - 1042 | 10.38 | -1.65

65 | 32,00 | 6625 3200 | 0475 | 5E6TS 5550 | 31.23 — 8.94 a8 | -z
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Table E. 1B—Dimensions and Masses for Standard Casing and for Casing Threaded with AP
Round Thread and Buttress Thread (confinued)

Calculated Mass ©

Tﬂ::' Wall ¢m. Mass Gain or Loss Due to End-
Diamater| Mass | Thick- |ison | eter| Plain. finishing *
Labals * L nEss and =]
Round Thread | Buitress Thread
o ot | L “ in. ;ﬁ Short | Long | RC | SCC
1 2 3 4 5 5 7 8 5 10 11 12
7 |17.00| 700 | 1720 | 0231 | 6538 | 6413 | 1672 | 1677 | — — —
7 |2000| 700 | 2010 | 0272 | 645 | 6.331 | 1056 | 1468 | — — —
7 |z00| 700 | 2330 | 0317 | 6366 | 6250% | 2265 | 1380 | 1751 | 1826 | 127
T 2300 7.00 2330 0317 6.368 6.241 22.65 13.BD 1751 1825 1.27
T 2600 7.00 2630 0352 B.278 6.151 25.68 12.TE 1625 1685 —0.12
7 |2900| 700 | 2930 | 0408 | 61B4 | BOS9 | 2BTE | — | 1487 | 1548 | 152
7 |a3200| 700 | 3220 | 0453 | 6084 | Goop® | 3170 | — | 1374 | 1441 | —2e4
T 312 .0 7.00 1230 0.453 .00 5.960 31.70 - 13.74 14.11 =3 B8
7 |3500| 700 | 3500 | 0498 | 6004 | 5879 | 3461 | — | 1253 | 1277 | -4
7 00| 7o0 | 3770 [ o540 | sezo | s7es | avze | — | 1141 | 1155 | 544
7 |4z270| 700 | 4200 | 0625 | 5750 | se25 | 4250 | — — — —
7 | 4640 | 700 | 4660 | 0.687 | 5626 | 5501 | 46.36 | — — — —
T 5010 7.00 50 30 0750 5500 5.375 50.11 — — — —
T 5360 7.00 53,53 0.B12 537G 5.251 53.T1 — — — —
T 57 10 7.00 5740 0.B75 5250 5.125 57.28 — — — —
Thy | 2400 | 7625 | 2400 | 0.200 | 7025 | 6900 | 2349 | 1568 | — — —
T u!l'!_ P ] 7825 P ] 0.328 £.069 6.844 25.60 14 .94 1891 2011 &6.71
TSy | 2070 | 7625 | 2070 | 0375 | 6675 | 6750 | 2006 | — | 1743 | 1847 | 406
7SH; 3370 | 7625 | 3370 | 0430 | G765 | G640 | 3307 | — | 1571 | 1656 | 218
T '51'!_ 3190 7825 3190 0500 6.625 8.500 3B.08 - 1357 14.19 =} T3
T 5]'3 42 B0 7825 42 B0 0562 6.501 6.376 4243 — 11.72 12.13 228
TSz | 4530 | 7625 | 4530 | 0505 | 6435 | 6310 | 4471 | — | 1074 | 1105 | -3.36
T '51'5 4710 7825 4710 0625 8.375 8.2580 46.7T - 9,87 1007 =4 13
7%, |5120| 7625 | 5120 | 0687 | 6251 | 6426 | 5085 | — — — —
TSy | 5530 | 7625 | 5530 | 0.750 | 6125 | 6000 | 5512 | — — — —
7Y |a510| 7750 | 4610 | 0595 | 6560 | GSODC | 4551 | — — — —
T3, | 4610 | 7750 | 46.10 | 0505 | 6560 | 6435 | 4551 | — — — —
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Table E. 1B—Dimensions and Masses for Standard Casing and for Casing Threaded with AP|
Round Thread and Buttress Thread (confinued)

Calculated Mass ©

Meminal
Outside | Linear Tr:;lll: eside Driift ¢y, Mags Gain or Lu:l:luu to End-
Diameter| Mass " |Diameter| Diameter,  Plain: finishing
Labels Tagho| MeeS end b
Round Thread | Buitress Thread
S I T N n | k| shon | Long | RC | sce
! 2 3 4 5 & 7 g 9 10 11 12

85y | 2400 | 8625 2400 | 0G4 | 8057 Tarz | 2360 | 2410 — — —

8%y | 2800 | 8625 | 2800 | O304 | B.OMT Tanz o 2F0d | 2220 — — —

Sy | 3200 | 8625 3200 | 0352 ER:F TATE® | 3143 | 207D | 2742 | M 5.53

43y | 3200 | 8625 3200 | 0.352 T.BH T.7HE 3143 | 2070 | 2T42 | EPM 5.53

8%y | 3600 | 8625 .00 | Q400 | TERS TRO0D | AGAT | 1923 | RBAT | 2ETE | 24T

85 | 40000 | 8625 | 40000 | 0450 | T.T25 | T.EI5C | 3933 — 2368 | 2374 1.56
8%y | 40000 | 8625 | 40000 | 0450 | T.T25 TEO0 | 3033 — 2368 | 2374 1.56
A%y | 4400 | 8825 4400 | 0.500 T.6Z5 T.500 4343 = 21.T8 | 21.m6 | =043

A%y | 4900 | 8825 4900 | 0.557 .51 7366 48,04 - 18,67 | 19.52 =26

Gy | 32230 | 9625 2.3} | 032 8.0 8.845 31.06 | 2425 - — —

9%y | 3600 ( 9625 | 3600 | 0.352 | BOM B7EG | 3480 | 2285 | 3103 | M5 GO03

95y | 4000 | 9625 | 40.00 | 0.395 | BB35 | BTEOY | IBHT | 2137 | 2657 | 2860 | 405

9y | 40000 | 9625 | 40000 | 0395 | B.B3IS BETD | 3807 | 2137 | 2007 | 3860 | 405

D% | 4350 | 9625 | 4350 | 0435 | BTES B.500 | 4273 — 2817 | HTH | 223
9%y | 4350 | 9625 | 4350 | 0435 | BTES B.500 | 4273 - 27| 2878 | 223
9y | 4700 | 9625 | 4700 | 0472 | B.GBI BA25 | 4618 — 2652 | 25M 0,56
9y | AT00 | 9625 | 4700 | 0472 | B.GB1 B525 | 4618 — 2EEET | 2511 0.56
9% | 53.50 | 9625 53.50 | 0.545 B.535 | BSO0® @ 5280 = 2330 | 2185 | =270

9%y | 5350 | 9625 | 5350 | 0.545 | BE3IS | BSO0° | 5290 - 23447 21.88 | <270

9%y | 53.50 | 9825 18D | 0545 | BEIS B.aTH | 52.90 - 21030 | 2188 | =270

95 | 53.50 | 9625 18D | 0545 | BEMS Barg | 52490 — 2344’ 2185 | 270
9%y | 5840 | 9625 5840 | 0.595 | B435 | RITE® | ST — 2113 | 1965 | 489
D%y 5840 | 9825 .40 | 0.5495 Bd435 | BATEE | 5744 = 21,27 | 19656 | —4.B9
9 Ny | BR40 | 9826 BR40 | 0595 B435 B.279 | G67.44 - 2113 | 1968 | =489
95y | B840 | 9625 040 | 0.505 | 8425 B2TH | 5744 — 21277 | 1985 | —4.89

9%y | 5040 | 9625 040 | 0609 | B407 8.251 S8.70 — — — —

9%y | E4.00 | 9625 B4.80 | 0672 B.281 8.125 G432 - - — —

9%y | TO.30 | 9825 T0.M | 0.7 | BAST B.001 6076 - - - -

95 | 7560 | 9625 THED | 0797 | 80N TAars | TEMN — — — —
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Table E. 1B—Dimensions and Masses for Standard Casing and for Casing Threaded with AP
Round Thread and Buttress Thread (confinued)

Calculated Mass ©

Outside "ﬂﬂ:' Wall | oo | pein ¢, Mss Gain or Loss Due to End-
Diameter| Mass | Thicks |\ o ter Diameter, Plain- finishing °
Labels @ 1 AEss end Ik
Round Thread | Butiress Thread
..51'_ it . iﬁ. in. ;Llr; Shert | Leng | RC | SCC
1 2 3 4 5 & 7 B & 10 1" 12
0%,  32TH | 0780 | 3275 | 0279 | 100192 | 10035 | 31.23 | 3074 — — —
104, | 40650 | 10760 | 40.50 | 0350 | 10.050 9,854 36,91 26.26 - 3.9 6,649
10%; 4550 | 10750 | 4550 | 0.400 | B850 | DATS® | 4426 | 2426 | — | 31.32 | 410
103, 4580 | 10750 | 4550 | 0400 #8950 0,7 44,26 | 24.26 — 31.32 4,10
0%, 51.00| 10780 | 51.00 | 0.450 | 9E50 | 0694 | 4065 | 222E | — | 2B7TE | 154
104, | 5100 | 10780 | 51.00 | 0450 o.E5D 9,684 4066 | 22and - Z8.78 1.54
0%,  BEED | 10750 | 5550 | 0495 Bre0 | GEZET | 5426 | 2051 — 647 | 074
10 3y [ BRED | 10.7E) | 5550 | 04495 4760 | pgzs* | 8426 | zoE2! — 47 | 074
0%, 5550 | 10750 | 5550 | 0495 | 9760 | 0604 | 5426 | 2061 | — | 2647 | -0.74
10%; 5550 | 10750 | 5550 | 0495 | B760 | D604 | 5426 | 2082'| — | 2647 | —0.74
103, | 8070 | 10780 | &0.70 | 0545 660 9,504 5045 | 1B.56 — 2305 —
104, 8070 | 107680 | 8070 | 0.545 0,660 9,604 6045 | 1BET! - £3.98 -
0% 6570 | 10750 | 6570 | 0.585 | B560 | D404 | BG4SO | 1663 | — | 2147 | —
103,  BET0 | 10750 | 8570 | 0595 0,560 0,404 64.59 | @751 — 21.47 —
R [ TAH | 107E) | 7320 | 0ET2 G406 9,250 F240 — — — —
0% 7320| 10750 | 79.20 | 0734 | 9282 | 9126 | VEED | — — — —
0%, | BEA0 | 10750 | 8530 | orar 8156 9,000 84,80 — — — —
11%, 4200 | 11.750 | 42.00 | 0.333 | 11084 | 11.000° | 4064 | 2825 | — — —
113y 4200 | 11.750 | 4200 | 0333 | 11084 | 10028 | 4064 | 20025 — — —
193, | 4700 | 11750 | 47.00 | 0.375 | 11000 | 10.844 | 4560 | 2738 | — | 3536 | —
1%, 5400 | 11750 | 54.00 | 0.435 | 10880 | 10724 | 5262 | 2476 | — | 31896 | —
11%, 6000 | 11.750 | 60.00 | 0.489 | 10772 | 10.625° | S8BT | 224z | — | zas3 | —
118, @00 | 11,780 | 8000 | 0489 | 10772 | 106325 | S8BT | 21547 — 28,50 —
1%, 6000 | 11.750 | 60.00 | 0.489 | 10772 | 10616 | GBET | 2242 | — | 2883 | —
11%, 6000 | 11.750 | 60.00 | 0.489 | 10772 | 10616 | SBET | 2is4'| — | zAs3 | —
113, 8500 | 11.750 | 65.00 | 0534 | 10682 | 10635 | 64.03 — — — —
R EN | G0 [ 11,750 | 6500 | 0534 | 10882 | 10526 | G403 — — — —
1%, 7100 | 11.750 | 71.00 | 0.582 | 10586 | 10430 | E04E | — — — —
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Table E. 1B—Dimensions and Masses for Standard Casing and for Casing Threaded with AP
Round Thread and Butiress Thread (confinued)

Calculated Mass =
Outside Hijﬁrl 'W_.il besicle Drift ;. Mass Gain or Loss Due to End-
Dismeter| Mass | Thicks |n.  eter Diameter] Plain- finishing
Labels Tagho| M end b
Round Thread | Buttress Thread
b ot | a in. ;LJ'; Short | Long | RC | SCC
1| 2 3 4 5 5 7 e 5 10 11 12
13% | 48.00 | 13375 | 48.00 | 0.330 | 12715 | 12559 | 4602 | 3315 | — | — —
13 "’.l'u 5450 | 13.375 54 50 0380 12.615 12459 52.78 30,61 —_ 39.49 —
13 ﬁ."ﬁ B1.00 | 13375 6100 0430 12.515 12.3589 58.50 ZB.08 —_ J6.24 —
13%, | 68.00 | 13375 | 68.00 | 0480 | 12415 | 12250 | 6647 | 2589 | — | 3301 | —
13 3"-5 R0 | 13375 [ Xl 480 12,4185 12259 G617 | 7573l —_ A3.M -_
13 "’."ﬁ 7200 | 13.375 7200 0514 12,347 | 922507 TODET 23.e1 —_ J0.83 —
13%g | 7200 | 13375 | 7200 | 0.514 | 12347 | 12.250° | 7067 | 2405'| — | 3083 | —
13% | 7200 | 13375 | 7200 | 0514 | 12347 | 12191 | TO67 | 2381 | — | 3083 | —
13 "’.l'u 7200 | 13.375 7200 0514 12.347 1213 TOET | 24081 —_ J0.83 —
16 | 65.00 | 16000 | 65.00 | 0.375 | 15.250 | 15062 | 6264 | 4098 | — | — —
16 | 7500 | 16000 | 7500 | 0438 | 15124 | 14936 | 7286 | 372 | — | 4437 | —
16 | 84.00 | 16000 | 8400 | 0.495 | 15.010 | 14.622 | 8205 | 3280 | — | 3092 | —
16 | 100.00) 16.000 | 109.00 | 0.656 | 14.688 | 14500 | 10760 | — | — | — —
18 :'.l'u BT 50 | 18.625 BT.50 0435 17.755 17.587 84.58 T2.31 —_ 85,54 —
20 | 8400 | 20000 | 8400 | 0438 | 19.124 | 18536 | 9169 | 4520 | 58.77 | 5482 | —
20 400 | Z0.000 B D 0.438 19.124 18838 91.58 4544 | GH.OGO | 54.82 —
20 106.50| 20.000 | 106.50 | 0.500 | 19.000 | 18.£12 | 104.23 | 4017 | 5351 | 4850 | —
20 133.00| 20000 | 133.00 | 0.635 | 18.730 | 18542 | 13145 | 2B.83 | 30.33 | 3532 | —

MOTE  See alsa Figures 001, 002, and D03

A Labals are for imomation and assislance in ardering
B maminal linear masses, threaded and coupked (column 4] are shom Sar indamalion oy,

% The densities of martensfic chramium skesls (LBD Types 9Cr and 13Cr) are less than those aof carbon sleels. The masses shown
are theredone not acourabe for mariensitic chromium stesls. & mass corection factar of 0985 shall be used.

Maszs gain or st due o and-linishing; see 7.5

9 Drift diameter far mast commaan bil size; this drift diamessr shall be specified in the purchase agreemant and marked on the pipe;
see 700 for diill reguiramesls,

! Based on 110,000 psi minimum yield strenglh or greater.
9 Bamed on 55,000 psi minmum visld sirangth.
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Table E.20—External Upset Tubing Dimensions for AP Conneclions for Grades H40, J55, LBO,
R95, NED, C20, T9S, and P110

MOTE 2

Mominal linear masses ane shawn for information anly.

Upset
Cutside |Length from th fram th fram
Labeis® | Diameter | Mass Thaadea | Dismater Endof Pipe | Endoi Pipe | EndofPoe
o and Coupled Taper®¢ | Taper® |Pipe Body"®
Lo Ly Ly
in. in. in. in.
1 2 in, [ w15 +0.0625 a Fax
f -1
T 2 g 4 5 & T B
1.080 130 1.080 1.20 1.316 2%, - -
1.050 1.54 1.050 1.54 1.315 2%, —_ —_
1.315 180 1.315 1.80 1.468 2y —_ —_
1.315 284 1.315 224 1.468 2y — —
1.660 2.40 1.660 240 1.812 2% —_ —_
1.660 3407 1.660 aor 1.812 2% — —
1.500 2.0 1.500 Z2.80 2.094 2 Mg —_ —_
1904 ! 1904 T3 2,084 2 MWy — —
2y 470 2ATS 4.0 2.5084 400 & 00 10.00
23y 5.95 2375 595 2,504 4.0 L] 10,00
23 T45 2375 TA45 2,604 4.00 8.00 10.00
27 850 2 BTG 6.50 5,004 41, 6y 0y
27y T o 2873 .90 5.084 4 1y 61y 10y
2Ty 470 2ETS B0 3084 4y g1y 10 Wy
27 .45 2ETE H45 30594 4 iy 6 Ty 0 1y
3 .3 .50 H.30 3,750 4y 6 1 10 Yy
3y 1295 .50 1295 3,750 4 6 1y 101
4 11.00 4. 00 11.00 4,250 4y 6 1 10 Yy
4 Tig 12.75 4. 500 12.75 4750 4 My 6 Hy 10 3y
MOTE 1 See also Figures 005 and D6

Labals are for informaltion and assislance in ardering.

B The densilies of mamenskic chromium sieels (LBG 9Cr and 13Cr) are derent from carbon sieels. The masses shown ane
thesrefara nol accurabs for chromium sbesks. & mass carection facior af 0988 shal b= used.

S The minmum aulside dameler ol upsal Dy is imited by the minimum length of ful-orest thresds; see 8P 56,

4 Far pup [oings anly, the lengih tolerancs an £, & =4 in, o -1 0. Tha length on L, may be £ in, longer han specifipd
% Far axtandaddengih upsals on axlamal upaed fubing, add 1 in. 1 e dimsnsions n oolimna B, 7, and B,
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Table E.21—Integral Tubing Connection Dimensions for APl Conneclions for Grades H40, J55,
LED, R95, NBO, C90, and T95

Upset Dimensions

Outside |Nominal Pin Box
i P M 2 g R IR, e e
Dy iy . "y Wy Lai | Taper | Recoss | b
., o

1 2 in. Ikt 1-:-?1:;::5 -;E.ﬁ r:l-n r:ln ::I%;n: r:::n in. in. ;n
i z 3 4 5 & Fy a 4 i 1 12 13
1395 172 | 1315 1.72 — 0are | 1% Wy 1.580 | 1.750 1 1378 | Vi
1660 | 210 | 18680 | 210 — 1301 | 1% iy 1.BB0 | 1.875 1.723 | Vg
1,660 2.33 | 1.860 2,33 - 1301 | 1% iy 1,680 | 1875 ! 1723 | Vg
1.900 | 240 | 1,800 740 - 1531 | 15 1y 290 | 2000 1963 | Vi
1.900 | 276 | 1900 | 276 — 1531 | 1% Wy 210 | 2000 ! 1963 | Vi
2063 | 335 | 2063 3.25 2.094 1672 (110 g 2325 | 2125 1 2.156 Vg

MOTE  Sea aled Figura 0.7,

9 Moeninal linear masees, upsel and hreaded, are shown Tar information only,
b Tha minimum cutsics diamesar Iy & limied by the minrmum length of full-crest threads; see AP 5B

O Tha minimum diamatar 4, is imged by the orifl lest
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Table E.22—Range Lengths
Dimensions in feat
Range 1F Range 2 © Range 3 "

Casing [PET and CISF)

Tatal ranga length, inclusve 1§00 250 2500 340 4.0 40 48.0

Permnissibhe vakation, max 2 6.0 £ 6.0
Tuling and casing used as tubing (PET and C/5F)

Tatal range length, inclusive 20010 24.0 230w 32.0 J80%d420

Permisalble vanation, masx 2.0 20 2.0
Intagral fubing connectons {includng LIPE and |WSF)

Tatal ranga length, inclusve 2000 1o 26.0 0o 340 8.0 40 450

Permnissibhe vakation, max @ 2.0 20 2.0

Pup joints &

Lengths: 2; 3; 4, 8; 8, 10; and 12
Tolerance: £3 in

a Langth vanalicn applies 1o rail car ahipmant b he poirl of use and does nol apply oonrder Rama less Tham 0,000 1b of pipa,
b Langths othar than those isied may be lumished by agreeamant bebwaan the purchaser and the manulachsar,

Table E.23—Standard Drift Size

Standard Drift Mandrel Size

Dimenshons in inchas

Product and Label 1 min
Langth Driamatar

Casing

< g3y & d—Yg

8%yt s 13Ny, 12 o = Biyz

= 13 Hy 12 =g
Tubing

27 a2 i — gy

»2Thsto 5B Yy 42 d—"g

=8 Sy bo = 10 3y 42 o = Biyz

" iniegral-joint lubing shall be tested befone upsesing with a drift mandrel as shown and shall aso be
drifi-iesied at the pin end, after upsetting, with a cyindrical drift mandrel 42 in. in length and & = 0018
Im diametar (sae Table £.21, columin & far o).

b Casing sizes larger than Label 1: 4 s bul smaller thar Label 1: 10 Y3 spsdcfied by $e purchaser 1o be
usead in bubing service shal be marked as specified in Section 100
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Table E.24—Alkernative Drift Size

e p,mﬁﬁrﬂ ominad Livaar Mass, | 2!¥e Drift Mandrol Size
o Tac i
1 2 mm o Length Diameter
i 2 3 4 & 4]
7 23.00 000 233 L] 6250
7 32.00 000 322 L] .00
Ty 45.10 F.7a0 451 L3 LR
8%y 32.00 B.625 320 & T.BTS
8%y | 4000 4625 400 ] TEES
95y | 40,00 96525 0.0 12 8,750
9 %y 53.50 9625 5335 12 B.500
9 Hy, 53.40 9625 584 12 B.3TS
103y | 45,50 10,750 455 12 BETS
103y | 55,50 10,760 55.5 12 o625
11 % | 42.00 11.750 4210 12 11.0300
113 | 60.00 11.750 0.0 12 10.625
113 | 6500 11.750 65.0 12 10,625
13 %y | 72.00 13.375 720 12 12.250
NOTE 1 Subsection 7.10 sllows aiher dimensions when specifed in the purchase agreement
MOTE 2 See fooinobe ¥ o Table E. 23 far casing used as ubing.

Table E.25—Maximum Fermissible Depth of Linear Imperfections

Depth as % of Spacified Wall Thickness

Grade
External Imperfections Internal Impearfections
155 KSE - Naoa - Leo - e r25% r25%
MED Type 1 10 % 10 %
GOl =TIE = C110 = P110 = 0126 5% 6%
[P110 10 4.9 (SR 18] and A3 (SR 2]] B % B %
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Table E.26—Upsel Products—Maximum Permissible Depth of Imperfections

Surface

Dapth

Measuramant Notas

A Inte

graljoint and External Upset Tubing (see Figure D.5 and Figure D.7)

Percentiage of specified pipe body wall thickness 1. far

12&%e nonlinear imperfeclions; for all Grades of pipe.
All surfaces of upset and upset 125 % ¢ men: F::pruf-:r%ﬁ:dmwﬁl;gsﬂ;;? EEﬁ;r
&1 |mun- gut interval, except as stated : e W% o T e, Ral, L,
Ma0, and R95.
balow
Percentage af specilied pipe body wall thickness 1. Tar
5ot linear imperlections. Tor Grades C90, T25, and F110
plpe.
AZ The mimemwn wall thickness in hea l.IpE-Et run-aul imerdal, and e maximum combined efecl of concikdant

intermal and exiemal imperfections in all areas, shall nol total less than B7.S % of ihe speclied wall

thicknass.

B Integral Tublng Connectbons (see Flgure D.7)

Fram and of pipe 1o a plane a1 a distance egual lo tha

a1 Baox end and axiemal surfaca 0010 in spacifiad minmum dimension Ly, (eee Figura 0.F)
Trarn end of pige.
From end of pige (o a plane & a distance equal to the
spacified minimwm dmension &, (see Figure D7)
d e
B2 Pin end inlernas surface 0015 n fram end of pie
For Grades GO0 and TS5, the maximum parmissitle
depih for limgar imperfactions shall be § % of the
specified pipe body wall ickness,
B3 Upsed underfil in the upsed run-oul intervals shall not be considered a defect unbess the remaining wall

thickness (@ the upsel underfill) is less than 87.5 % of the specified pipe body wall thickness,
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Table E.2T—AP| Round Thread Casing Coupling—Dimensions, Tolerances, and Masses

Size & o Minirnum Length Width of Mass
S Ot ey |
Label 1 mr iy Shert Long o FT-
o in N N, in. Y Short Long
n.

1 z d 4 & [F r & L]
LR 4.500 5250 Gy ¥ 4 Ty g 11.55 1315
5 5.000 5800 B T4y & Hap Wy 1417 17.32
5Ty 5.500 &.300 A ] B Wiy Ty 1618 19.66
G 8ig G625 73490 Ty 8y B By Ty 20,11 26,00
T 000 7875 Ty 4 T 35 g 23.98 0,69
T iy 1625 8.500 Tl a iy T &y Tl 26.50 M5
B iy BE2E 9625 T30 0 B 255 iy BEE T 4742
B Gig 0,625 10,625 T3, 1014 0 25, 1y 3036 65,72

10 3y 10.750 11.750 B — 10 /g, Ty 4536 —

11 4y 11.750 12,750 B — 11 Mgz Ty 4944 —

133, 13375 14,375 B — 13 Wiy Tl 55,04 —

16 16.000 17.000 B — 16 Piaa Tl TE.ED —

18 Hy 18.525 20.000 g — 18 27y, Tl 117.58 —
20 20,000 21,000 g 115 20 Ty Tlaa 4. 58 12561

MOTE  See aan Figure D1 and Figune DLE

3 The sizs desigration for the coupling is The same & te size designation lor the pips on which e coupling is used.

b &l Grades angapl Grade (25— Tolerance an outside diameter B2 21 % bul nol greater han g

5 Grade 25— Tolerancs on culsids diamsiar B £1 % but not greater than 218 jn,

% Talerance on diameter af recess., {F, for all Grades: AN g,

-11&
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Table E.28—API Bultress Thread Casing Coupling—Dimensions, Tolerances, and Masses

Size® | Outside Diameter e
Minimum | Diamater of | wWidth of b
Label1 | Outside | peguiar | Seecial | Length | counterboreBearing Face
muEut« ey Eluu;:m" ‘I':'I'L ;:1? o Regular cﬁpﬂ-hl
im. . i

1 2 2 4 5 & 7 g ]
4y 4.500 5.250 4875 B iy 4,640 A 15.10 768
& 5.000 5 800 5375 97y 5.140 Yap 16.46 b.p2
5 1y 5 500 6.300 5.875 B i 5 540 LT 20.50 9.85
& Ny £.625 7.390 7.000 0 9y £.TES A 24.49 12.46
T 7.000 TETS 7.375 10 7.140 5iyg 30.82 13.84
T 5y 7625 8.500 8,125 10 3y 7.765 T 34,88 20,47
B Yy BB25 9.625 9.125 10 50y B.TES Ay 45.99 23.80
L BEES 10.625 10125 10 5y B.ES e 51.05 26.48
10 3y 10,750 11.750 11.250 10 5 10,850 3y a6, 74 28,52

11 3y 11,750 12,750 — 10 5l 11,800 3y B1.80 -

13 13.375 14.375 — 10 50 13515 Wy 70.03 —

16 16,000 17,000 — 10 5y 16,154 3y ae.a1 —

18 8ig 18625 20,006 — 10 5 18,778 Hy 138.18 —

20 20,000 | 21.000 — 10 50y 20.154 Ay 110.45 —

MOTE  See also Figure 0.3

3 The size designation for the coupling |s the same as ha ste deskgnaiion for the pips on which the coupling |s used
b All Grades auoapl Grade 0125—Tolerancs an cuiside diamstar B £1 % but nal greater than £pin

® Grade 125—Tolerance on cutside diameter #: £1 % but rot greater tan 218

=118

4 Al Grades auoept Grade G125—Tolerance on cutside diamstar #; 2V

+133
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Table E.29—API Non-upset Tubing Coupling—Dimensions, Tolerances, and Masses

Bize " Maxirmum
Outside | Minimum | Diameter of | Width of B“m"‘"m ,':“
Outsida Diamater Length Recess  (Bearing F P Mass
Label 1 Diamatar b ¥, Special
¥ WL e t Baval Ik

.'r" in. n. in. i A
n T
in.

1 2 ki 4 5 fi i 8
1.050 1.050 1.313 33 1.113 4 1.181 0.51
1.315 1.315 1.660 3 1.378 Hay 1.4E8 0.54
1.660 1.660 2054 3 1.723 Ty 1.857 1.28
1.900 1,800 2.200 33y 1.963 a 2.050 1.23
2%y 2.375 Z.ETS 41y 2438 Hyg 2625 ZEZ
2Ty 2.875 3,500 5 Ty 7.0%8 Hig 5.16R .15
Ay 3.500 4 280 550 3,563 Mg 3875 817

4 4,000 4 TR CEN 4,083 g 4375 G658
47 4.500 5.200 G g 4 563 i 4.850 1077

MOTE Sea aled Figure D4,

2 The size deaigration Tor the coupling s the same & e size designaiion Tor the pipe onoshich the coupling i used

B Taleranos on aulside dameler 1° 21 %,
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Table E.30—API External Upset Tubing Coupling—Dimensions, Tolerances, and Masses

Maximum Bearing M
Eizp ? Cutside Diamaiar Vidth af Faoo Diamober IT}“
Minimum | Digmeter | Bearing Hy
- Length  |of Recess| Face,
Label T | putside  moguiar | SPEcil M o | Reguiar | Tegular
Diamatar B | Clearance in in b with Special Specisl
o W Wt . i Special Elu?:mu Regular Claarancal
i in = Byl im
- in. in
1 & | ] 5 ¥ T A k] 10 11
1.050 1.0503 1.660 — 3y 1.378 ﬁ.";g 1.4E88 — 0.84 —
1.6 1,315 1.0 _ Ay 1,631 Aigz 1.684 _ 1.26 —_—
1,860 1,660 .20 _ a4y 1,875 Wy .00 _ 1.49 —_—
1.900 1.800 2.500 — I 2156 g, 2207 — 1.85 —
2Hy 2375 3.063 2810 47 2.656 Slay ZEz8 | 27S2 3.43 2.35
2 g ZETS 3668 3480 5y 5166 '-".";3 3381 3277 5.30 542
3 3500 4 500 4180 54y 5813 Wy 4125 3.BES 9.03 5.24
4 4,000 5000 — & 4313 L 4 625 — 1063 —
41 4 50 5563 — 6y 4813 ' R — 13,33 —
NOTE Seée aas Figure D5,
3 The sizs desigration for the coupling is The same & te size designation lor the pips on which e coupling is used.
b Tokarana on aulside Samatar 1 21 %,
2 Todarangca on guiside dameater 1) 20,015 in,

Table E.31—Permissible Depth of External Imperfections on Coupling
Dimensions in inches

Grades H40, J55, K55, N80, RS5, L8O, Grades C80, TA5, G110,
and P110 and G125
Coupling for Label 1 | Grip Marks and Pits, Round-bottom
F'thI“IndEFtuund- Sharp-bottom Gouges, Shanp-bottom
olges Gouges Gouges, Grip Marks
1 2 ki 4 5
3 0.0%0 0025 0.030
Tubing
z3VWatosd4 Y, 0.045 0030 0.035
= Sy 0.035 0030 0.030
Casing ® 205 losT oy 0.045 0040 0,035
=T Hy 0.06D 0.040 0.035
A Includes casing used as fubking
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Table E.32—Frequency of Tensile Tests—Casing and Tubing

Maximum Mumbar of MHurmber of Tests
" Label 1
Grade * Fiecas in a Lot Par Lot Per Heat
1 £ 3 4 5
<69 400 ™" 1 1
H4d, K5, J55, NED
3'55\'3 Emﬂ-h 1 1
= 4 1|':l Emﬂ-h El,'. 1
Ris
?41& 1mu.h 2,; 1
LA0 Type 1, LED 3Cr =4, anp B L 1
LA0 9Cr, LBD 13Cr =4 s EI.‘.H.‘.lt"u 20 _
o, T96 =4 g app B¢ 1 -
LA0 Type 1, LBO 3Cr = 1y .Imn.h gt 1
La0 9Cr, LB 13Cr = 1y 100 ¢ gt .
Cod, T95 » 415 1op & ¢ 1 _
{Eﬁ_ra EDD"h i q
F110
265 100" 1 1
0126 Al sizas 4 56 _

MOTE  Tablke incudes casng used as fubing

 See9 i
b Sppmal
% SeeD4d
4 Spewal

= For all Grades excepl Grade £125 mullipia-length seamiass pipe, a length shall be cansidared a5 all of ta sechians cut Trom
a particular mukple kength, provided the pipe receives no additonal heat ireatment after being cut inta individual lengths.
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Table E.33—Frequency of Tensile Tests—Coupling Stock, Coupling Material, and Coupling Blanks

Maxirvum Number of

Humber of Tesis

Grads Matarial Condition Whan Heat-traated Pleces In a Lot oar Lot | Par
i Z2 3 4 ] L
Coupling siock and coupling b
material for plpe % Labal 1- 4 1; 2004 1 1
Coupling stock and | -
M40, J56, K58, al oupling Ell:r[ik and coupling b
NAO. and P110 coupling Fralera malerial far pipe = Label 1: 4 i it 1 1
Coaupling blank 4000 1 —
Hat Targing Coupkng Blank 4000 1 —
Coupbng stock and coupling ™
material for pipe < Label 1: 4 155 200 2" Ea
Cl:lunlng siock and Enupi.lg siock and Dﬂ-lpﬁrbg
: d, dq
fRas. L8O Type |coupling mateial | materiai for pipe = Labei 1: 4 Y 100 2™ | 2%t
Coupling blank 400 © - -
Hal farging Coupling blank 400 ¢ 2" -
Couplng slock and coupling d de
matarial far pips < Labal 1: 4 1z 00 2 -
Coupling sock 80d)| o g stock and coupling
L&D 9Cr and d 4@ _
L0 1ae T |euping material | aterial for pipe > Label 1: 4 1, 100 2
Couplng blank 400 % o —
Hut farging Couplng blank 400 ¢ 2" —
Couplng slock and coupling b 1 _
material for pipe Label 1: All sizes 1
Coupling siock and
couplng material Couptnn blank Label 1; = 0 Gig; 50 ]
oup ] —
40 and T45 | Labal 1: = 8 5/g: 30 ©
- Couning blank Label 1: = 9 8ig: 50 < |
al Targing oupling bla -
Lamal 1: =& B 30 ©
Coupbng stock and coupling b 1 _
matarial for pipe Lebal 1: All slzas 1
C110 and Coupling slock and
Q125 caupkng mratedal Label 1: = @ S 50°
Couplng blank 1 —
Label 1: =9 G 30
A Heg B2,
B hpproimately 50 % from sach end.
E Heg BE3,
4 S B2

# Vhn mare than ane test s reguired, the best specmens shall be from different lengths. except for a single piece ot whene the
test specmens may be ke from both ends of te length.
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Table E, M —Frequency of Tensile Testing—Pup Joints and Accessory Material

Maximum Mumbar of | Number of Tests
Grade Material and Heat Treatment Conditions *
Fiaces ina Lot | par Lot | Per Heat
1 2 | 3 4 5 8
Lakel 1; < 6 5g: 40
H40, J55, K5, FulHength standand tubing or casing from ane ar mane heats 1 1
HED Labal 1: 2 & g 200
Labal 1: < & g: 200
Piil Fulklength standard tubing or casing from ane or mane heats : 1 1
Labal 1: = 6 S 100
Label 1: < 4 1fy 200
Thigk-wall meachanical lube of bar 85008 fom a aingle haat 1 1
Labal 1; =4 Y5 100
HAD, J55, K55, 100 pup jints ar 400
Batch haad fraatment L 1 —
NE0. F110 Heat-reted in indidual |00 o 11 BECHAROY MAlerial
lengths or hot fargirgs | Haal-iraated in sequeniial loads
or conlinugus hes fraament W sccordance wih #2311 -
Lokl 1; =4 Ve 200
Fulklength slandand tubing ar casing from one ar mans hests ik ik
Labal 1: =4 15 100
Labal 1: = 4 Yy 200
REZ, Thick-wall machanical ube or har so0k from a single heal nb nb
LA Type 1, d Label 1: =4 1 00| ° .
LAk aCr 100 pugp joiis of 400 b
Batch heat Inaalmenl —
Hesat-treatid in indridusl = Accessery material ‘
lengths or hot fargings | Haal-ireated in sequential loads . B
or ool et et In accordancs wilh 9.2.3 2 —
Ful-langth standand fubi ing fr h Label 1.5.4 1z 200 e
u fi n RUbHng OF NG IFem One af mong Neats —_
? ? ? Label 1: > 4 1o 100 .
Lahal 1: <4 Yy 20
Lopacr Lag | Thickewall mechanical tube ar bar stock from a single heat g0 -
e Labal 1: 4 15 100
100 pup joiris ar 40 h
Batch haat Trealimen . —
Heaal-traatad in indiidust accesscry material z
langhs or hot forgings Heal-ireated in sequential loads b
of confiruaus heal reatmenl In accordancs wilh 9.3.3 Z -
Labal 1; = 4 'y 200
Fulklzngth standard tubing or casing from ane or more heats 1 -
Labal 1: = 4 Yo 100
Thick-aall mechanical lube ar bar =stock from a single haal 1 12 —
G800 and TSS Labeld 1: < 9% 50 °
Bafch heat ireaiment r 1 -
Hsaat-trasatad in indrddisal Label 1: = 9%, 30°
lengths or hot forgings | | b ireated in sequential loads Labed 1: =9 %6 50 i
or conlinuaus hesl ireatment Labeal 1: 2 9% 30 ¢ -
Fulk-lengih slandand tubing ar casing from ane ar more hests | I accordance with 823 | 27 —
Thick-amall mechanical lube ar bar =stock from a single haal 1 12 —
' ETY e
G110 and G128 Basch heat ireatment Labed 1: <9 " 50 i —
Hesat-treatid in indnvidusl Labal 1:2 9 %y 30°
langihe or hot KGNSS | yeattreated in sequential loads Label 1: < 9 5ig: 50 © 1
of pontinunus heat iraatmeant Labed 1: 2 9 5y 30 ¢ o

3 Approcimately 50 % from sach end.

b iéhean mane than ane test &= required, the best specimens shall be from different lengths, excepd for a single piece lof whene the

Lt specimans may be Een rom baoth ends of one length,

© Each ol hall be fram the same heat of ghesl far Grades LAO 9Cr, LAD 130, CBO. TSS, C110, and Q125; ses 923
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Table E.35—Frequency of Hardness Testing
MNumbser
Grade Material of Tests | Maximum Numberaf o ¢ rest Location
Pheces na Lot
per Lot
i i 4 a i
. Through-swall,
Pipe. coupling  |Lebel 1154 % 21 2 ™ © h qugl:lrant Body tensile test
slock, ooupling - 1
rakerial EIETL a b hrﬂugh—'ﬂal.
Laksad 1: = 4 13 2 100 1 quadrant Body tensila test
Haat-traat lot or 400 Through-wal, | Coupling blank tansile
a .
Caupling bianks or hot fargings 2 coupling bianks b o 1 guadrant tasd
Baich heat
tragtrmant . 100 pup jonts or 400 Through-wal, | Fup point or accessory
LEd (method &, acoessory material .5 1 quadrant tensia fest
Pup joinis and 8.2.3) : :
ACCEEEOrY Heat-traated
material (hes= | in sequential & Lod gy ke Through=sall, | Pup joinl or accessary
treated in loads (method 2 (saa 4.2 1 guadrant lensie lest
individual b, 9.2.3)
langihs) Corilinweeug
heat raatmant a b o Through-wal, | Fup point or accessory
imethod 2 Lol (see 9.2} 1 guadrant tensia lest
8,2.3]
Each production run or Through-wal, Diasign area of
As-quenched product 1 heral resdment pracice 4 quadrants | greastest thickness
. Through=-wal, | Approximalely S0 %
Non-upset pipe 1 Edch length 1 guadrant froen each end
Surface— | Pipe bady and ane
h
! Each length HRC or HBW upset 9
Through-wal
. = *
Upset pipe ! 20 4 quadrants Cne upset
Label 1; =4 Wy 200
C80. Ta5 1 - T_I"“"‘g" "1 bine bady tensile test
Label 1: = 4 1z 100 Quadnants
.TI.Il:rB-IEll'rpih a . Thruugh—wal..
Coupling blanks, heat reatment = Each length 4 quagrants | " from each and
coupling shock,
coupling 1 Each piece I_.E:;'Erfgfamw Each piaca
material, PUB | |ndividial - - -
jaints, amd heat Labal 1- = 9 5ig- G0 ° From a piece with the
ACOEEE0Y traatrmant i I Through=waxll, highest surface
maitedal 4 quadrants | hardness number in

Labal 1288 30 ©
8 e lot
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Table E.35—Frequency of Hardness Testing [continwed)
Humbser
Grade Material of Tests "“P"“I um I':'_I"'.“f:: | Type of Teat Location
per Lot
1 2 i 4 5 i
Each productien run
Through-wall, Deslgn area of
Ag-quanched praduct 1 “'““;L:Eﬂ"am 4 guadrants | grestest thickness
.Tnmum-wﬁll. Each and of each
Non-upsat pipa 2 Ona from each end 1 quadrant Dhece
Tube langth
Through-wall,
G110 | Coupling bisnks, :1:331 : 2 Each length 4 cquadrants Ong from aach and
coupling siock, A
coupling . Surace—HRC .
malerial. pup L Each pisce ar HEYW Each pisce
joints, and Indiadual . :
PR hiaal Labal 1: =955 GO From a piece with the
material freatment i Through-wall, highest surface
Label 1: 2 9 5y 30° | 4Quadrants | hardness number in
’ {10 )
Thraugh-vall,
Casing a? Lo {saa 2.2} 5 © 1 quadrant Pipa body
Tuba langth
Through-wall, | Approximataly 50 %
@125 | coupiing ' . ‘Surface—HRC
E;?:Iﬁgup Indisicduial 1 Each piaca | or HBWW Each piece
naat . .
" | veatment , [ Lebel 1= 9% 50 I rhoughwall, | Randomly selected
Label 1: 29 %y 3p¢ | 1 Guadrant piece

When mane than one lesl is required, the lest specimens shall be Tram different lenglhs, except far a single piscs lof wheans e
lest pemcimians mary be laken from baoth ends of one length.

The lerglhs lesbesd shall be selecled randomily and reprasant the starl and end af e heat irsalmenl cycle.
Emch ot shall ba fram the same heat of slesl far Grades LBD 9Cr, LB 13Cr, CBO, TS5, and G125

Oine upsel apprasimalely 50 5% from each and if both ends ane upset.
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Table E.36—Frequency of Flattening Tests

Casing and Tubing
Grade Type of Heat Treatment Murmiber of Tests
1 2 | 4
MNor-ful-body As described in fooinobe @
H40, J55, K55, < Label 1- 4 1/ Sama as non-full-body haat-reated or 1 per lot of 100
N8O, menpa Full-body, ful- TR lengths or less
1. R85, F110 length s b | Same as non-fullbody heat-treated ar 1 per ot of 20
=Label 1; 473 Merigths or bess
o125 all 1 on each end af each length of pige [see 8.6 (SR 11))]
Pup Joints
Maximum Mumber af Humbar of Tests
Grade ol Heal Treatmant
Type riscas in & Lot Per Lot Per Heat
1 ) 3 4 5 L]
Batch heat-treatad 100 jints
Tresated afler - . e
H40, J55, KGE, | culting i length Continuously haat- _
MNa0, LED Type traated 1 1
1. R85, PF110 Traated bek < Labal 1:4 1.I'; 200 lengths
cutting 1o length | . gpg) 1; 4 110 100 langths
Q125 Al 1 on each end of each length of pipe

3 The leading end of the first pipe of eech 6ol ahall beve twa test specimens Rattenad: one in the 907 pastion and ame in the 0°

poailicn. Two leal apecimens shal ba Natlarsd fram an nlermadate pips of @ach coil ana in the BO™ poslion and ana in the 07
position. The Iraiing end of the last pipe of each coil shall have tso tes! specimens flatened: one inthe 90° postion and one

in thes 0° pomition.

When a weld stop condilicn oocurs during production of a multple kength, flatenng tests with the weld at the 807 position and
0* position shall be made from the crop end resulling from sach side of te wald stap, and may be subslitubed for the infermediate
Nattering teata,

B0 poaiion; e weld s positionsd 8t 3 o'cieck or 61 8 o'clogk; 07 peaition: the weld i poesfioned &1 8 o'clodk or a1 12 o'deck,

B Itk cosing used a2 hibing,
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Table E.37T—3ummary of NDE Methods for Seambess Pipe, Coupling Stock, Body of Welded Pipe,
and Accessory Material (in Accordance with 9.15.9 and 9,15.11)

Wisual Wall Magnetic
Product | Grade  Inspection | Thickness | iSSPk Lestace | ESY CUIE | particle
jeme B14) | Verification pectio poc pac Inspection ¥
1 2 ¥ 4 5 i T B
H4D, J55,
e R M M N K K
Fipaand | pa, La0,
rmaterial
P110 R R A A A A
Q1286 r R c B B B
a0, Tas,
Fipe £110 R R Ciab BiA) " B A" BNa) "
Biceas B0, Tes,
malerial c110 R R Cim® BiA P B " BA) P
H41, J55,
KBS R HA H M b N
Couping | man Leo.
ook RS, P110, A a . N . .
CHE, TES,
C110, Q125

& = one mathod of any combination of mathads shall be w=ed. B = al leasl one mathod shall be used in addtion o ullrasonic
inspecion 1o inspect an te cutside surface; © = ulirasaonic inspection shall be used 1o inspect the oulsde and nside surace; M=

nal required; B = nal applicable; B = requined.

? MPI s permitied for eno-area inspection. M s permitied for pipe-hody oulsde-suace inspactian in combination with ather
mzthods of pipe body inspection. MP1 is permitbed for coupling stock culside surface mspeciion and coupling stock obigue
inspection. Coupling slock receiving ful-length P does nol mequire TulHength wall thickmess venficalion. however,
meachanical wall thickness measuremnant of each and & reguired. MP| is permitted Tor the pipe QD and ID when inepacied on
the prads ol tha pipe uUninspeciad arma

B Walues in parenthess () are specific to obliqua angled detacts,
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Table E.38—Acceptance [Inspection) Levels

External Imperfactions Internal Imperfections
Matarial Grads
Loangiludinal | Transverse | Oblique | Longitudinal | Transverse| Dblique
T 2 g 4 5 G ¥ i
WED Typa 1 L3 — L3 —
WEDD. LED, RA5 L4 — -_ L4 — —
[P0 10 &.8 (SR 16)] L4 L4 — L4 L4 —
F110 Lz L2 — Lz Lz —
N 7~ I I e B A
uT Lz L2 — Lz Lz —
26 mrﬁ L3 5 - - - -
uT Lz L2 L2® Lz Lz L2t
Cro o (seeord | 2 | - | - N
method
All grades except
LED 13Cr, CBO, TS5, Lz L2 — M M —
Coupling | C110, and 2125
stock LAd 13Cr, Q125 Lz L2 — L3 L3 —
Cal, TS C110 Lz L2 L2® L3 L3 L3k
P10, 125 Lz M -— Lz M -
Weld seam All oiher grades L3 M -— L3 M -
"[";R‘“g“' grades to A3 L2 M - L2 N -

Ls = geceptance (rnepection) kaal, N = nol reguired. UT = ulirasonic baling,

3 acpassary maleral kel be realed as pipe bady.

B Fuis lakage inspaction of eddy current inspection may be used s slternative NDE mathods for abfious inspecion for pipe
boty: flux Inakage inspection, eddy curmen Inspection, of magnelic partcls nspection may be used as altlematve MOE
maihcds for ablgua inspacticn tor accessory matanial,
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Table E.39—Artificial Reference Indicators

Notch Length | Notch Length Maximum )
mﬂ“"i‘; H'“.:‘hln‘m‘ Maximum for | at Full Depth (Methods Notch Wl:h ::Id:;:r Dﬂ:ﬂ
inspaes ATUM | Eddy Current |Other Than Eddy Current Maxim a

in in. 1M, -
1 2 3 4 5 6
Lz & 15 20 .00 Wig
L3 10 1.5 20 a0 g
L4 125 15 20 0.040 1y

MOTE  Ses Figure D18,

2 Dapth &3 6 percent of specilied wall thickness; the depth iolerance shall b= £15 % of the calcidabed nebch degih aith & mirimun
maich depdh of (L0K2 in, & 0002 in

B Ciled hole diamater (thraugh the pipe wall) shall ba based on the dril b size,

Table E.40—Size of Stamp Markings

Product Labal 1 I!aﬂ:in: Height
Pioe =4 15y Hop
=4 1y 1
Fof pige sizes <4 1y 1y
Coupling For pipe sizes =4 Yzt < 7 5 g
For pipe sizes =7 S iy
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Table E.41—Grade Color Codes

Grade | Grade Type Mumber and Color of Bands for Product ° Color(s) for Couplings
with Length & 6.0 fi Entire Coupling Bandis) ¢
T . 2 . 3 . i . ]
HAD _ Mone ar black har;:.;;:.he manufaciurer's Mona Sarn 2% r pipe
J55 Tubing | — ' Ore bright grean | Brigntgreen | Mire
J55 Caging | — ' Ore bright grean | Brightgreen | One white
K55 . — . Two bright grean . Bright gresn . MNone
WELD . 1 . One red . Red . MNone
WELD . ] . Uma rad, one bright grean . Red . Green
R&5 . — . Cna Brown . Brown . MNone
o | 1| O rad, ona brown | Red | Onebrown
La0 acr I One red, ane while Redd Cne white
Lan _ acr Cma rad, one browm, o yalloe _ Mana _ Two yeliow
Lan _ 13Cr _ Cine red, one brown, ona yelow _ Hana _ Cna yellow
o _ — _ One purpla _ Purpla _ MNone
Ta5 _ — _ One silvar _ Sibver _ MNone
cro — _ One whita, ban brown _ White _ Tz brown
P10 — One whita White MNone
2125 . = . Oine crange . Cirange . More
4 | thie case of ooupling malenal, unkess othenvse speciied in the purchase agreement, the manufacturer’s inlemal requirements
shall govern.
b Spacial clearance couplings shall also have & hiack hand
S Sealking couplings shall alsa hawe a blus band.
% The painting of thi enline coupling surlace may be walved; sae 10.4

Table E.42—Thread Type Markings

Thread Type Marked Symbaol
Shart round S50
Lang round LG
Butlress BC
Mon-upaet MU
Extarmal upset EU
Inkegral joint ]
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Marking Sequence

Mark or
Symibol

Stencil andior Stamp Marking Requiremants =

Grades H40, J55, K55,
MB0, RBS5, and F110

Grades L840, C&0,
T85, G110, and G125

Al Grades

Pipe

Couplings
and
Accassories

Fipe

Couplings
and
Accassories

Coupling
Stock and
Accessory
Materiaks

2

5

¥

B

Manulaciurer's neme of mark

DorP

DorP

P

P

AP SCT

DorP

DorP

P

=

Manulfaciurers oplion:
licensediregisterad indusiry mark

DorP

O or P

Diale of marufaciure asin 10.1.8
or 10.1.9,

DarP

Dhor P

Unthreaded pipe or SF, if
applicable (place syrmboal aler
specificaton marking):

| Unthreaded pige aither upsel
oF Non-upsel

DorP

— Pipe with SF Breadad by the
|:H|:IB il O processor

DorP

— Couplings hreated with SF

O or P

L Coupling stock

Sire designalion (Rl in Label 1
ﬂl‘."ﬁﬂl’lﬂﬂﬂn Irarm cokirmn 1 of
Table E.1 or Table E.2)

Specified diametar for coupling
sbock and other products with no
Labal 1 designation in Tabla E.1
orE.2

Maess dasignation (fill in Label 2
gesignation from Tabla E.1 or
Tabh: E.2)

Spacfied wall thickness for
coupling siock and othar products
with no Labed 2 designalion in
Tabk: E.1 or E.2

DorP

Grade of product
— H4d

— 55
— K55

—_
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Table E.43—Marking Requirements and Sequence [continged)

Stencil andior Stamp Marking Requiremants =

Grades H40, J55, K55,

Grades LB0, CBO,

i Mark or MNE0, R85, and P110 | T85. C110, and Q125 Al Grades
Marking Sequence Symbedl b Gouplings Gouplings :;:E:T%
Pipa and Pipa and Accessory
Accassories Accassorias Materials
1 2 a 4 ] [F 7 B
— MED Typa 1 M1
— WG [}
— Ras R
— LA0 Type 1 L
— La0 3cr L3Cr
— LA0 9Cr La
B |—La013Cr L13
— CBh Co
- TOE T
— G110 C110
— P10 P
— 25 Q
Al Grade designations Dor P DorP P P F
Sulfide cracking test !
—o -
7| et
— 10 A, D
All 1est method designations P P F
I Reducad altarmative impact tast
temperature, if applicabla, Fill in
8 | specified st lempersure for full- a, . oF P P P P
slze spedimens, incudng £ symbol
and “F
| Heat traatment, if applicable:
g |— JE5 or K55 normalized ra P P P
- f:;;;ﬁﬁ;g;‘;“'“” wnd NAT P P P
| Procass of manufactura:
— Beamless
10
= Electric-wedded
All designalions Oor P P
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Table E.43—Marking Requirements and Sequence [continued)
_ Stencil andior Stamp Marking Requirements 2
| iy | ks 10 K5, | Sroden 00,030 s
Marking Sequence Symbol b Gouplings Couplings :;:E':‘T%
gl - ) F.... fiviid
1 2 a 4 ] i 7 B
Supplemeniary requiraments, if
applicable;
— AZ(SR1) 51 F P
— A3(SR 2 532 F P
— A4 (SR ) 50 P
= A8 (3R 13) 213 Do P P
— £,9 (SR 18] (Al in minimam
full-size erargy sbsarplion
raquirerment, in A-lb, and basi 516a....aF F P
lemperalure includng £
symbol and “F)
sz sran F ; :
— A4 (5R42) 542
— h,16 (SR 43) 243 P D*arP
— A6 (BR 44) 544 P D%arP
— AT (5R 45) 545 F O%arP
= 1B (SR 46) 245 DorP Do P P
— A8 (SR 4T) =47 F O P DYarp
— A.20 (3R 48) 243 F P D%ar P
— h.21 (SR 49) 5449 P o P O“arP
Hydroatatic tesl pressure
12 [pﬁ;:]in fher asciual test pressune, in
Al designalions Pu....» = P
13 | Type of thread if spplicable . P P P P
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Table E.43—Marking Requirements and Sequence [continged)

Stencil andior Stamp Marking Requirerments =
Grades H40, J58, K55, | Grades L80, C30,
Mark or | N80, R9S, and P110 | T95, C110, and 0125 Ml Graien
Marking Sequance b
ol C li
. Coupings | | Couplngs | SoUEITS
Pipe and Plpe and Acc
Accessories ACCEEE0res Ham
1 2 3 4 5 i K B
Full-length drift besl, il apphcable:
— Standard (casing or ubing) Cr
== fllErmalive (casing or ubing]
whare « w ig he gize of the Difa.. %
14 altemativa drifi
— Foar casing spacified Tor bubing
sandice and onfi-tasted in D742
accordanca with 7,10
All designalions =] =}
Sefalization ol Grades C90, TRE,
15 | 2110, and 0125 D9orP|  DYorP P
Tin plating of eouglings, if
16 appiicable T P P
17 Couphngs H4d, J55, and K55 W =
onty wiswally inspacied
18 | fo el markings (see DorP | DwP  |DorP| P P

MOTE See 104 for mandatary color code requiremsants,

B n blank space, «....0, indcabes infamation b be Slked in
5 Tha mansatiurar may include "A°1° balore "hCT.”
% Stamp marking shal condamm 1o tha requiremants of 10.2,

9 For Graces C80 and T9E, “AH" when teshed at 90 % I,

B Gee Tabls EAZ far thread type markings.

4 D= optional [diz) stamping: P = requiremen for (paint) stenciing

*  Pipe can be dentified as manufactured to S| units by the marked hydro-lest pressure that will be kess than 100 [MPa), whereas
thez pressure marked for pipe manufactured 1o LSC units will be aver 1000 {psil. This information s wsed 1o clearly idemt#y the
urnits used for CWB markings, which shall be in the same unil system & the pressurs markings.

T whan eabad usirg Method & (smooth lensils), “B™ when eated using Method B (berd beam), “D7 when lesled vging Melbad
O (DCEL If more than ane Test Methed is reguired, then state the combination of the test method designations as

abava, in alphakstical order, For sxample, i purchassr regieras Mathod [F and A, then state and mark "A27
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Table E.d4—Retention of Records

Requirement | Subsection Reference
Chemical Properies
Heal analysis 9,31
Product analysis 9,32
Mechanical Properties
Haat control fansile tesis 9.4.2
Tansile tasls on products 6.2 947
Impact tests on produects 6.4 6.5 66 9.7
Hardnsass tesis 6.7 6.5 68, 9.6
Hardenability iests 6.10, 4.8
Gren size (Grades G0, T95, and C110) 6.11, 4G
Coupling tests 83
Hydrostatic Tests
Taster recorder charls 9.12.1
Tarsting 9,121

Supglemental inspection when hydrostatic lest pressone is
limited, if apphcable

A131 (SR 41.1), A13.2 (SR 41.2)

Manufacturer Certification

Fesults of al required lesls 12.3
Sulfide sbress cracking tesl (Grades CO0, T35, and C110) [ 6.14, 210
Calibraticn Vanous




Annex F
(normative)

Requirements for Thread Protector Design and Validation

F.1 General

F.A.1  The design valdation requirements in this annex parfain {o thread protectors that are reguired by
11.2 for tubular products with AP or 5F threaded conneclions, in sizes Label 1: 2 Y8 and larger. These
proteciors are typically composite-type metal-plastic, composite-type plastic, or all-plastc construction; they
have a plasbc-type thread profike fo prenvent galling and a reinforced outer shell to resist impact loads. The
thread profector shall be designed to mest the design and testing reguiremants of 11.2 and this anns.

FA.2 The thread-protector manufectwer shall document the design criteria, evaluation data, and
installation procedures to demonstrate conformance with these requirements. This information shall be
available upon reguest to the protecior purchaser or the tubular user.

F.1.3  The thread-protector manufaciureer shall dessgn the protector 1o be used in conjunclion with AP
of S5F thread forms, Thread-profector design shall assist in mindmizng comosion thal can resull Trcem
roisture inbrusion or enfrapment. The proteclors shall be capable of a snug-up it with the face of the pin
or coupling as applicable (no gap). The use of a gasket-type insert in the pin-end protecior i3 acceptable
by agreement betweean the thread-protector manufaciurer and the purchaser.

F.1.4  The protecior shall be designed to operate in the temperature rangs of —46 *C (=50 "F) o 66 "C
(150 *F}). The lolerance for all test tempsratures shall be £6 °C (210 "F).

F.1.5  The theead profile shall be made of a material that will prevent galling of bath the pin and box
threads. [t shall hawe sufficient thread contact to ensure performance. There shall b2 no metal-to-metal
contact on the connection thread form and no metaldto-metal or plastic-to-metal contact with radial, stesl,
seal surfaces.

F.1.6 Al plaslic shall be either compounded or pratected against deleroration from ullraviolet light for
ned less than 1 year, This may be accomplished by either chemical addifions 1o the plastic or mechanical
rmethods that limit exposure to this type of radiation,

FA.T  The protector shall not be affected by solvents (such as diesel fuel, acelons, varsol, and
trichloroathylana), storage, or assembly-thread compounds.

F.A1.8  Alrentrapment in the plastic material during molding shall be minimized, This should b controlled
by the manufacturing process, At least 90 % of any one theead shall remain where air entrapment wolds do
occur, and no contimuows line of broken theeads shall cross the seal area or perfect-thread area,

F.1.9  |If hookablelliftable thread protectors are specified, the profectors shall b made in such a way o
predude contact bebwean il hooks and pipe ends or the theeaded porlion af the bax,

F.A.10  Friction in the impact test device shall be limited to enswure transfer of specified energy o the test
assembly. The impact test device shall be rigid encugh that any deflection is 5o minor as to have no bearing
an the test results.

F.1.11  During lesting, each best assembly shall be identified with a unigque sample identifier,
F.2 Validation Procedures

The validation procedures in Sections F.3 to F10 determine the suitability for service of thread profectors,
The thread-probector manufacturer shall lest a minimum of o sizes of ubing and bvo sizes of casing that
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defineg the size range for each of the design-lypes offered by the thread-protector manufaciurer, The thread-
pratecior manufacturer shall also provide obgectve evidence thal pipe sizes lested are the worst case for
design. Justification for extrapolation to nontested sizes shall be provided, The grade of the pipe used for
validation testing shall be documented for iInformation anly.

F.3 Dimensional Stability Tests

F.31 The intent of the dimensional stability test s to ensure that changes in theead protector dimensions
dix mt result in thread protector fallure by dissngagement, Thread profectors that do not mest their design
criteria shall be rejecied,

F.3.2  Thethread diameters and seal diameters shall b2 measured and recorded (where applicable) on
the thread protector at 21 °C (F0 °F). The exact locaton of diameter measurements and their associated
tolerances shall be defined in the thread-protector manufachurer's design criteria.

F3.3  Using appropriate termperature media, thread protectors shall be soaked at —46 “C [-50 °F), 66 °C
(150 °F), and 21 “C {70 °F). Soak time shall be sufficient to ensure that thread protectors achiewve uniform
temperature such that it can be demonsirated that no part of the thread protector is outside the temperature
tolerance listed in F.1.4 at the time of test. Immediately upon removing protectors from the temperature
madium, their thread and seal diameters shall be measured and recorded (where applicable). Diameters
shall b& within the folerance defined in the thread-protector manufacturer's design criteria.

F.3.4  The thread protectors from F.3.3 shall be restabilized at 21 *C (70 °F). The thread diamaters and
the seal diameters shall be measured and recorded (where applicable) of the thread protecloss in
accordance with the thread-profector manufachrer's desagn crilera 1o detect permanen plastic deformation
of the: diarmeders. The preceding thermal cyche shall nod resull in thread pratector disengagement,

F.4 Torgue Tests

F41  The pin and box-heead peoteclor shall be selldocking and able 1o withsland wibraticns
encountered during ransportation. Reler o the thread-proteclor manufacturer's procedures for lorgue
reguirements ko seat and remove probeclons,

F.4.2 Thie les! assembles shall be made up (with slorage compound or thresd compound, oF Bath,
applied to machined threaded area of 8 connection) by applying the protectors to the conneclions using the
thrgad-protecior manufaciurers recommended practice, and (e make-up torgue shall be recorded,

F.43  Protectors that are incapable of meeting the theead-protecior manufacturer's required installation
torque {or with stripping, disengaging, and not shouldering the threads of the protector) shall not be
considered acceptable for service,

F.d44  Thetest assemblies shall be made up at 46 “C (<50 °F), 66 °C (150 °F), and 21 °C (70 °F). The
protecior shall be broken-out from the connection, and the forgue shall be recorded, The theead-protecior
manufaciurer shall provide guidance on altemative methods for removal. Recorded torgue values for the
break-out of the protectors are for information only.

F.5 Vibration Test

F.51  Test assemblies shall b= made up to the thread-protector manufacturer's installation procedure
and vibration testing shall be performed as described herein.

F.52 The test shall be performed on a vertically oscilating vibration unit. The test asseamblies shall
initially be stabilized at —46 "C (-50 "F), 68 "C (150 °F), and 21 "C (70 "F) but allowed to return to ambiant
during the test The tesi shall be conducled at a minimum of 300 cyclesimin with a minimum verical
displacemant of 8.4 mm (0.33 in.} and a minimum acceleration of four times gravitabional accelaration.
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F.53  Tesl assemblies shall be positioned harizontally on the unil and shall be fastened 1o the unil by
the pipe body anly. The theead protecton shall nol be in contact with anything otber than its test piece,

F.54  The protector shall not fall off or out during a one-million-cycle test.

F.6 Axial Impact Tests

F.61  The test assamblizs shall be madse up (with approprate storage compound or thread compound,
or both) by applying the protectors to the connections using the thread-protector manufacturer's
rescommendad practice, and the lorgue shall be recorded.

F.6.2  Testassemblies shall be stabilized at —46 “C (=50 °F), 66 “C (150 °F), and 21 *C {70 “F}.

F.B.3  The test assemblies shall be subjected to the axal impact test (see Figure D_24) at the stabilized
temperatures wsing a stesel bar of 38 mm (1.5 in.) diameater and a minimum fres fall height of 0.3 m {12 n.).
The thread protectars (pin and box) shall be capable of sustaining the axial impact loads in Table F.1 for
Class A proteciors or Table F.2 for Class B probeciors without damage as defined in 11.2.1. Locaton of
impact an prodecior shall be swch thal the end resull 15 an impact thal is perpendicular 1o the pipe axis and
centered on the diameler of the profector

Table F.1—Class A: Axial Impact Test Using 38 mm (1.5 in.) Diameter Steel Bar

Test Minimum Impact Energy
Temperature Joules [fool-pounds)
“C{"F) Labal 1: Labal 1; Labal 1: Labal 1z Labal 1z
2¥gtosal; | =4Tews6% | 6% wsaby | =8%w0=16 = 16 1o 20
1 2 3 o 5 B
66 {150) 130 (96) 383 (262) 599 (442) 811 {672) 1014 (T48)
21 (70 315 (232) 1026 (757) 1360 (1003) 2032 {1488) 2108 {1555)
=46 [=50) 185 [144) G374 (424} H99 (663} 1365 {10DE) 1821 {1122)

Table F.2—Class B: Axial Impact Test Using 38 mm (1.5 in.) Diameter Steel Bar

Test Minimum Impact Energy
Temperature Joules {foot-pounds)

“C{"F) Labal 1; Labal 1; Labal 1; Labal 1; Label 1;

dHytosdaty | 24 Tnm=ESy | >6%y=85 | >BBto<16 = 16 ta 20
1 ) 3 4 5 &

&6 (150) &0 {44) 177 (130) 277 (204) 421 (310) 556 (410)
21 (70) 145 (107) 474 [350) B8 [463) 938 (632) 1156 (853)
-46 {-50) 90 (67) 765 [196) 415 [06) 31 (466) E36 (B16)

F.T Angular Impact Test

F.TA1  The tesl assemblies shall b made up (with storage compownd or thread compound, or both) by
applying the protectors fo the connections wsing the protector manufacturer’s recommended practice, and
the make-up forgque shall be recorded.

F.72  The made-up test assemblies shal be stablized at —46 *C {-50 °F), 86 °C (150 °F), and 21 °C (70 °F).



CAsING AHD TUBING 223

F.7.3  A45% angular impact Ioad shall b applied (ses Figure [025) 1o he lest assembly al the slabilized
termperabures using a Mal steel plate and a minimum free fall height of 0.3 m (12 00} The heead probecions
(pin and box) shall be capable of sustaining angular impact loads in Table F.3 for Class A protectors or
Table F.4 for Class B protectors without damage &3 defined in 11,21, The fiat steel plate impact shall be
centerad on the outermost rim of the thread protecton, such that intial contact ocours &t a single point, The
plate dimensions shall exceed the protector dimensions of the test szsembly below it The plate shall be
thick emough to ensure that impact does not result in permanent deformation of the plate.

Table F.3—Class A: Angular [45°) Impact Test Using a Flat Steel Plabe

Test Minimum Impact Energy
Temperatura Joulas {foot-pownds)
*C [°F) Labal 1; Labal 1; Labal 1; Labal 1; Label 1:
g4y | 24lpo=Ely | 26Sgtosaby | =8Sgwmes =16 1o 20
1 2 3 d 5 &
66 (150) 65 (43) 191 {141 259 (220) 454 [335) 484 (354)
21 (70) 157 (116) 512 (37R) BT [500) 1013 (747) 1038 (756}
-4 (-50) 97 (72) 285 (211) 444 [331) BE1 [503) 740 (548)
Table F.4—Class B: Angular (45%) Impact Test Using a Flat Steel Plate
Test Minimum Impact Energy
Temperatung Joules (fool-pounds)
" {"F) Label 1; Label 1; | Label 1: Label 1; Label 1:
2Hgtosd Ve [>4Tns69y | »69glosERy | »89g<18 = 16 1o 20
1 2 3 | 4 5 5
&6 (150) 19 {14) 56 (41) a7 (64) 132 (84) 193 (142)
21 (70} 45 (34) 149 {110) 197 (148} 5 (18) 401 (285
=46 (=50 2821 a3 (52) 130 (36) 133 {148} 238 (213)

F.8 Corrosion Test

F.BE1 The pratector shall assistin the prevention of corrosion of the thread and sealing surfaces, Proper
sealing, venling, and use of corrosion-inhibiting compounds are essential lo mmimize corrasion, The narmal
slarage period shall be 1 vear, 2% described in 11,22,

F.B.2  The salt spray (fog) test shall be in accordance with ASTM B117 fo determine carmosion resistance
for comparison purposes. The salt spray (fog) test may not duplicate achual field use due to factors othar
than thread-protector performanca.

F.83  The test assembly shall be made up (with siorage compound or thread compound, or both) by
applying protectors to the connection using the thread-protector manufacturer's recommended practice,
and the make-up torque shall be recorded.

F.B4 The cut-off end of the connector shall be sealed and vented with a hole to alow chamber
atmosphere crculation,

F.B8.5 A sall spray (fog) test shall be conducted in accordance with ASTM B117 for a minimum of 1000 h
at a femparature of 35 "C {85 °F).
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F.BE&  The lest assembly shall be orented horZontally in the test chamber o simulabe pipe rack storage,
If there is any direclionality 1o the Aow of fog through the chamber, its principal direction should be parallel
b ke pipe axial dinection

F.B7  The protectors shall be deemed to have passed the test if there is:
a) naor slight corrosion damage in the perfect hread area;
b} no corrosion on any (applicable non-threaded) sealing surface;

el less than 10 % corrosion damage of the overall thread suface,
F.9 Stripping Test (Pin-end Protector Only)

F8.1  The test assembly shall be made up (with siorage compound or theead compound, or Baoth) by
applying profectors o he connector using the hread-pralector manulfaciurer's recommended practice, and
thiz make-up lorgque shall be recorded

F9.2  Thelest assembly shall be stabilized at —46 *C (—50 °F), 6 "C (150 "F}, and 21 °C (70 "F).

F.83  Asiripping test shall be conducted in accordance with |1ADCISPE 11386 on the pin protecior (sea
Figure D.26) at the required stabilized temperatures and with an axial load equal fo or greater than Fg,
calculated using Equation (F.1] (31 uniis) or Equation (F.2) (USC units):

Fay =0.18 = wpg (F.1)
wheng
Fax B8 the force, in kilonewtons;

wpe & e plain end linear mass of thie pipe, in kilegrams per mater

Fax =60 = wpg (F.2)
wheng

Fax 15 the force, in pounds force;

Wpa i the plain-gnd linear mass of the pipe, in pounds per fool,

F8.4  The load shall be applied uniformly around the base of the protector but shall not be applied in
such 8 manner a5 to compress the profector onto the connector.

F8.5  The protectors shall be removed and inspected for tomm theeads. Protector threads may show signs
of siress but shall nof be torn away.

F.10 Hookability (Liftability) Test

F.10.1 ‘When a hookable (liftable) thread protector is required, the thread-protector manufacturer shall
demaonstrate the hookability (liftability) of the design by testing the maiched set of two protectors to not
lowver than 150 % of the koad (75 % of the load for single protector testing) based on the plain-end mass for
the maximum anticipated wall thickness of a specified dismeter pipe.

F.A0.2 The hookability {liftability) shall be evaluated on the basis of no damage, as defined in 11.2.2, by
applying the testing load at 90" and &0° to pipe axis for not less than 5 minutes.

F.A0.3  The lype of hook used for the test shall be docurnened,



Annex G
(informative)

Procedures Used to Convert from USC Units to Sl Units

G.1 Background

The following procedures wera adopied in this standard for comverting units from the United Statles
customary [LISC) system into the Intermational Systerm of Unils [(S1)

G.2 General

G.2.1 Rounding

The last retained digit in @8 number was unchanged when the next digit was less than 5 or raised when it
was greater than 5.

When the digit following the last retained digt was exacily 5 followed by zeros, the last retained digit was
unchanged if It was even, or was raised if it was odd,

G.2.2 Fractions

Fractions or numbers with frections In USC units were converted 1o the full decimal equivalents in USC
units without rounding. The full decimal equivalents in WSC units werae then converted to Sl valuss using
Equation {G.1):

N =264 = N (G.1)

M is the 5l equivalant, expressad in millimetars, of a USC fraction or USC number with fraclions
(in Inches);

h i the full decimal equivalent, expressed ininches, of a USC fraction aor numbser with fractions
that has moal Been rounded

The convered 5 values, in millimeters, for the eguivalent of USC fractions or numbers with fractions weara
rounded 1o the appropriate number of places for the application.

G.2.3 Tolerances

Ecpuation (.1) was used, The USC values for olerances, excepl angular misalignment, wene converhed o
Sl values based on the appropriale conversion faclos,

The conwerted 51 values for the tolerances, except angular misalignment, were rounded fo the same
number of decimal places as the 5l value to which they were applicable.

G.3 Pipe Dimensions
G231 Qutside Diameter

The USC values for outside diameters of pipe and couplings were converted to 51 values wusing Equation (G3.2);

=25
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Dy =254 =1 1.2
whers
Oy is the outside diameter, expressed in milimeaters;
K] is he oulside diameler, expressed ninches
The converted S| values for the outside dismeters of pipe and couplings wera rounded to the nearest 0.01 mm.
G.3.2 Wall Thickness

The USC values for wall thickness were converted to 51 values using Equation (G.3):

I = 254 = ¢ (G.3)
whare
im is the wall thickness, expressed in milimeters;
i is the wall thickness, expressed in inches.

The converted 31 values for wall thickness were rounded bo the nearest 0.0 mm,
G.3.3  Inside Diameter
The 51 values for the inside diameters of pipe were calculated (not converted ) using Equation {G.4):
ey = Dy — 12 = iy 15.4)
whens
alpy is the inside diameter, expressed in millimetars;
L i% the oulside diamelers, expressed n millimebers,;
im is the wall thickness, expressed in millimeters,
The calculated 5l values for inside diameters of pipe were rounded to the nearest 0.01 mm.
G.3.4 Diameters and Lengths of Upsets
Thea USC values for the diametars and lengths of upsets were converted fo 51 values using Equation (G.5):
U =254 = L/ (5.5)
where
Ly i5 the upset dimension, expressed n millimetars,
i is the upset dimension, expressed ininches.

The convered 5 valuses for the diamaters and langths of upsets were rounded fo the nearast 0.01 mm.
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G.4 Drift Diameters
G.4.1  Drift Diameter, Standard Drift Size (Table C.23)

The 31 values for standard drifl diamebers of pipe were calculaled (nol converbed) using Equation [5.6)

dily, = el — el (G.6)
wherg
ddy, 1% the diill diameter, expressed in millimeters;
- i the ingide diameter, expressed in milimelers;
deg s the diill constant, expressed in millimelers
The drift constants used are given in Tabbe 6.1,
Table G.1—D0Drift Constants
A
Product Labal 1
mm
=& 5ig 314
Casing 5o 13 3y 397
= 13 Yy 478
- £2 7y 238
u
" B 3.18
Casing spacified by tha purchaser 1o be usad In tubing sarvica =4 Yz10 By 3.18
whizre Label 1 is larger than 4 5 bud smaller than 10 2 =8 5l to 10 ¥, 147
The calculated S| values for standard drift diarmeters were rounded 1o the nearest 0.07 mm,
G.4.2  Drift Diameter, Alternative Drift Size (Table C.24)
The USC values for altemative difl diamelers were comverted o 51 values using Equation (3.7}
dily my = 25.4 = dluly (G.7)

where

iy is the altermnative drift diameter, expressed in milimeters;

alily is the alternative drift diameter, expressed in inches.

The convaeried S| values for alternative drift diameters were rounded fo the nearast 0.01 mm.

G.5 Coupling Dimensions

G.5.1  Length of Couplings

The USC values for the lengths of couplings in inches and fractions of inches were converied 1o decimal
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eouivalents in USC unils withoul rounding, The full decimal equivalent of the lengihs of the couplings in
S unils were then converted I 31 unils using Equation (G.8)

My m=25.4x N (5.8)
whare
Mom I8 the length of couplings, expressed in millimeters;
My is the length of couplings, expresaed in inches, without rounding.
The converted S| values for the lengths of couplings were rounded 1o the nesrest 0,01 mm.
G.5.2 Diameter of Coupling Recess
The WS values for diameters of the coupling recess were converted to 51 values using Equation (3.9);
Op=204 =0 (5.9)
whisre
. is the diameter of the coupling recess, expressed in millimeters;
i iz the diameter of the coupling recess, expressed in inches.
The convered S| values for the diamebers of the coupling recess wene rounded 1o the nearest 0,01 mm
5.5.3 Width of the Coupling Bearing Face

The USC vakues for the widths of the bearing face of couplings were converied o 31 values ugsing Equation
(0,100

by = 25.4 = b {(G.10)
whera

B i% the width of the coupling bearing face, expressed in millimelers,

b is the width of the coupling bearing face, expressed in inches,

The converted 51 values for the widths of the coupling bearing faces were rounded to the nearast 0.01 mm.

G.5.4 Diameter at the Root of the Coupling Thread at the End of the Pipe in the Power-tight
Position

The USC values for the diameter at the root of the coupling thread at the end of the pipe in the power-tight
position were calculated without rounding and were then converted to 5l values using Equation (3.11):

Dy = 254 = d, (G.11)

Dy is the diameter, expressed in millimetars, at the root of the coupling thread at the end of tha
pipe in the power-tight positon;

aly is the unrounded diameter, expressed in inches, at the root of the coupling thread at the end
of the pipe in the power-tight position.
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The converted 51 valses for the diameter at the rool of the coupling thread at the end of the pipe in the
posoer-tight position wene rounded bo the rearest 007 mm,

G.6 Linear Mass
G.6.1 MNominal Threaded and Coupled Linear Mass

The WSC valuss for nominal threaded and coupled Enear mass were converted to Sl units using Equation
(3120

wm = 148616 = w {G.12)
where
Wim i5 the lmear mass, exprassed in Kilograms pser meber,
' is the linear mass, expressed in pounds per foot.
The converted Sl valuss for nominal threaded and coupled Brear mass warg rounded 1o the nearest 0,07 kgim.
G.6.2 Plain-end Linear Mass
The plain-and linear masses exprassad in 51 wnits weare caloulated (not converted) using Eguation (G.13):
Wpa,m = D.0O246815 « (D — imb = iy {G.13)
whare
wpem |5 the plain-end linear mass, expressed in kilograms per meter;
[ is the outside diameter, expressed in millimeters;
fm is the wall thickness, expressed in millimeters,
The calculated 5l valuses for plain-end linear masses were rounded to the nearest 0.01 kgim.

G.6.3 Coupling Masses

The USC valuss for the calculated masses of couplings were converted to 51 values using Equation (G.14):
Wem = DLAS3582 = wy (E.14)
whens
Wem 1% the mass of the coupling, expressed in kilograms;
Wi is the mass of the coupling, expressed in pounds,
The converted 5l valuses for calculated masses of couplings wers rounded to the nearest 0.01 kg.

G.6.4 Mass Gain or Loss Due to End-finish

The WSC values for mass gain or loss due to end-finish were converted to Sl units using Equation (G.15):
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Ca.m= DAS309E = ry (=15
whens
fam 5 the mass gain or boss due {o end-finish, expressed in kilograms;
g i5 the mass gain o ks due 1o end-linish, expressed in pounds,
The converted 51 values for mass cain or loss due fo end-finish wene rounded 1o the nearest 0,01 kg,
G.7 Tensile and Flattening Tests
G.7.1  Yield Strength
The WSC values for yield strength were converted to 51 values using Equation [G.16):
Vi = 000680476 = ¥ [3.16)
whens
Ko is the yieldd sirength, expressed in megapascals;
¥s i5 the yiedd strength, expressed in pounds per square inch
The converted 5l valuss for strengths were rounded to the nearest megapascal.
G.7.2 Tensile Strength
The WSC values for tensile strength were converted to 5l values using Equation [(G.17):
Tsm = DO0GEDATE « Tx {57}
where
T is the tensile strength, expressed in megapascals;
T is the tensike strangth, expressed in pounds per squara inch.
The converted S| values for strengths were rounded to the nearest megapascal,
G.7.3 Elongation

The valuss for elongation, In &1 units, were calculated (not converted) using Equation (G 18]

e = & % (A2 U 18y {G.18)
where
m i5 the minimum elongation, expressed as a percentages;
& i5 & constant equal to 1944,
Apy is the cross-sectional area of the tensile spacimen, expressed in sguara millimeters;

Ll is the speciied minimum tensile strength, expressed in megapascals.
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The calculated 31 values for elongation were rounded 1o the nearest 1.0 % for values of 10,0 % and karger,
and 1o the nearest 0.5 % for values less than 1000 %,

G.7.4 Flattening Test Formula

The eguation used o determine the maximum distance between the plates during a flattening test was
Equation (3,19):

D=1 | & — (&= 1) (=19
whens

I is the magimum dislance babwean the plates during a flatiening test, expressed in inches or
millimeters depending on the units of £ and 1,

Ay is a constant

La i @ constant;

2. is the specified outside diameter of the pipe, expressed In Inches or millimsters;
f is the specified wall thickness of the pipe, expressed in inches or millimeters,

The same values for the constants £, and £, were used regardless of whather the units for [ and ¢ ware
inches or milimeters, provided the units for both 2 and rwere the same.

G.8 Charpy Impact Energy Requirements
G.B.1 Critical Thickness for Couplings with API Threads (Table C.7)

The WSC values for the critical thickness for couplings with AP threads were converted to 5l values using
Equation (3.20]):

fom= 254 % 0y (3.30)
whens
fem is the critical thickness, expressed in milimeters;
i is the critical thickness, expresased ininches.

The calculated 51 values were rounded to the nearsst 0.01 mm.
G52 Charpy Impact Energy

The WSC vales for standard CWN impact energy requirements that are not determined by an equation
were converted to Sl values using Equation (G.21);

O = 130582 = C {G21)
whare
Cm is the standard Charpy impact energy, expressed In joules;
i is the standard Chanpy impact energy, expressed In foot-pounds (e.g. B, 15, 30, 30 ft-lb).

The converted 5l valuss for standard CVM impact energy were rounded 1o the nearest joule.
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G.8.3 Minimum Absorbed Energy Requirements for Couplings

The 5l values for the minimum absorbed energy requirements for couplings with AP threads wers
calculated using Equations (G.22) and (G.23).

For Grades MNEO, LAO, C90, RAS5, T, P110, and Q125 transverse Charpy absorbed energy reguirements
for couplings:

Cosm =1z * Yomae = [10.00118 = 1) + 0.01259] (G.22)
Longitudinal Charpy absorbed energy requirements for couplings:

Coim =1z * Yomay * [(0.00236 = 1) + 0.02518] (G.23)

Cotm 15 the minimum transyerse Charpy impact energy for couplings, expressed in joules;
o 15 the minimum longiedinal Charpy impact energy for couplings, expressed In joules;

Vs, 15 the specified mazimum yield strength of the coupling, expressed in megapascals;

[ is the critical thickness shown in Table C.7 for couplings with APl threads, expressed in
rrillsbers,
A i5 8 factor depanding on the size of the Charpy impact specimean:

— 1.00 for full-size spacimens (10 mm = 10 mmj;

— 0.80 for Yg-size specimens (10 mm = 7.5 mm);

— .55 for Ys-size specimens (10 mm = & mm).
The calculated S| values were rounded o the nearest joule,

MOTE 1 The rraximuer-size fully machined transyersa and longibudiral Charpy imgact spedcimeans for couplings Tar
AFI threads can be found In AP 5C3. These slzes are Includad in Tables ©.12 to C.13 and used in the calculation of
tha Charpy requirameants shown in thosa tablas

MOTE2  The shsorbed enengy requirements in Tables CA12 and C.13 are for full-size {e=] specimens whene the facior ¢
Is sat 1o 1.00,

G.E4  Minimum Absorbed Energy Requirements for Pipe

Thee 31 values for the maximum specified wall thickness for vanious grades of pipe for minimum absorbed
energy values from ful-gize sl specimens wene calculated using Equations [(G.24) 1o (G.2T).

The rounding proceduras of IS0 BO000-1 or ASTM E29 shall be followed. For example, when calculating
the reguirements for 27 J, 27 49099909 should be used for Cpg moor Oy m (since it rounds to 27}, Similarly,

when calculating the requirements for 28 J, 28.50000000 should be used for Cpy m 0F Cpym (Since It rounds
to 2B). The wall thickness thal resulls from e calculation shall be rounded down o two decimal places,

a) Grades NBD0, LEO, C30, ROS, TS, and P110:

Transverse Charpy absorbed energy requirements for pipe (Table C14)
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0= [[Cptem Vo) - 0.01258] / 0.00118 (G.24)

Longitudinal Charpy absorbed energy requirements for pipe (Table C15);

0= [[Cpt,m ! Vo) — 0.02618] / 0.00236 {G.25)

by Grades C110 and Q125

Transvarse Charpy absorbed energy reguirements for pipe (Table C.14):

E= [ Cptm ! Vimay) - 0.01258]/ 0.00118 (G3.26)

Longitudinal Charpy absorbed energy requirements for pipe (Table C15);

E= [ m o Yoma) — 0.02518] /1 0.00236 {G.2T)
whisne
Coim 15 the minimum frangverse Charpy impact energy for pipe, expressed in joules;
Colm is the minimum kongitudinal Charpy impact energy for pipe, expressed in joules;
Vipax 15 the specified maximum yield strength of the pipe, expressed in megapascals;
Vomn 18 the specified minimum yield strength of the plpe, expressed in megapascals.

G.8.5 Calculated Wall Thickness Required to Machine Transverse and Longitudinal
Charpy Impact Specimens from Pipe and Couplings (Table C.10 and Table C.11)

Tha 3l values

for tha wall thicknesses required to machine fransverss and longitudinal Champy impact test

specimens from pipe and couplings wene calculated using Equations (G.28) and (G.29):

Transverse Charpy impact specimens (Tabla C.10):

= {0 © 2) =[Oy 7 2P - TEE.26]75 + 1,00 + wg (G.28)

Longitudinal Chanpy impact specimens (Table C11);

0= (0! 2)— (D / 2F — 2515 + 1.00 + wiy (G.29)

where

fy

H.‘Eﬁ

is the calculated value for the wall thickness, expressed in millimeters, required 1o machine
transverse Chanpy mpact test specimens from pipe and couplings;

is the calculated value for the wall thickness, expressed in milimeters, reguired o machine
longitudinal Chargy impact test specimens from pipe and couplings;

is the speciied outside diameler of the pipe or coupling, exprassad in millmsaters;
i% the width of the Charpy impact les] specirmen, expressed in millimebers

— 10.0 mm for ful-size specimens;
— 7.5 mm for %4-size spacimens;

— 5.0 mm for Vi-size spacimens,



2 AP| SPECIFICATION SCT

In the above formulas, a machining allowance of 1.00 mm is ncheded (USC formula allowed 0020 in on the
inside pipe surface and 0020 in, on the outside suace o 1,00 mm tatal for e purposes af this caloulation),

The calcwlated 51 values for the wall thicknesses required to machine transverse and longitudinal Charpy
impact teat apecimens from pipe and couplings were rounded to the nearest 0.01 mm.

G.9 Other
G.9.1 Temperature

The temperaiures in degrees Fabrenheil (USC) were converted o lemperatures in degrees Celsius [31)
using Equation {5.33);

"C = ["F - 32) = &4 {G.33)
whers
"G is the temperature, expressed in degrees Calsius;
'F is the temperature, expressed in degrees Fahrenheit,

The converted 5| values for lemparatures were rounded fo the nearest degrea.

When the temperature being converted was over 600 °F, the number was rounded 1o the most rational
value rounded io the nearest 5 °C. For example, 750 °F converis to 389 °C, but the rational conversion is
400 *C.

G.9.2 Torgue

The WS values for make-up lorgue may be converied o 31 values using Equation (5,34)

T = 136682 « T {G.34)
whera

Tm i% thi longque, expressed in newton-melers,

T i% he orque, expressed in fool-pounds,

The converted 5l valuss for make-up torquse may be rounded to the nearest newton-meter.

NOTE  This standard doas not include requiremants for torgue; howawer, as this standard is tha primarny casing and
tubing standard, & convarsion procedure for torque is mcuded for convenience of tha usar

3.9.3 Critical Stress Intensity Factor for 35C Reguirements

The critical stress intensity factor, &g, expressed in USC may be converted to 51 values using Equation
(3.35):

Kiggem = 1.080 = Ke. (5.35)
whers

Kiggem 15 the oritcal sress intensity faclor for 55C, expressed in megapascals—square oot of
meters (MPa-vm);

Kigse is the critical stress intensily facior for S5C, expressed in kilopounds—squara roof of inches
(ksi-vin.).
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The converied 31 values for orilical stress inlensily Factor K, lor S50 may be rounded o the nearest 0,1
megapascals—square root of meters (MPa-+/m).

The comverted USC values for critical stress intensity factor Ky, for 35C may be rounded 1o the nearest
0.1 kilopounds—square raot of inches (ksi-vin.).
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