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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(IS0 member hodies). The work of preparing International Standards is normally carried out through IS0 technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental,
in liaison with IS0, also take part in the work IS0 collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described in the
ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the different types of 150
documents should be noted. This document was drafted in accordance with the editorial rules of the 150/IEC
Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights,
150 shall not be held responsible for identifying any or all such patent rights. Details of any patent rights identified
during the development of the document will be in the Introduction and/or on the [SO list of patent declarations

received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not constitute an
endorsement.

For an explanation on the meaning of 150 specific terms and expressions related to conformity assessment, as well
as information about [S0’s adherence to the World Trade Organization (WTQ) principles in the Technical Barriers
to Trade (TBT) see the following URL: www.iso.org/iso/foreword.html

This document was prepared by Technical Committee I1SO/TC 44, Welding and alfied processes, Subcommittee SC
10, Quality management in the field of welding.

This fourth edition cancels and replaces the third edition (ISO/TR 15608:2013), which has been revised and
contains the following changes:

a)the grouping system for steels has been revised (Clause 2);b)the Bibliography has been updated and the
document editorially revised.

Requests for official interpretations of any aspect of this document should be directed to the Secretariat of ISO/TC
44 /SC 10 via your national standards body. A complete listing of these bodies can be found at www.iso.org.
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Welding — Guidelines for a metallic materials grouping system

RE&-e BB Ry

1 Scope

This document provides guidelines for a uniform system for grouping materials for welding purposes. It can also
be applied for other purposes, such as heat treatment, forming and non-destructive testing.

MAREER AR, ARHRIS SRS TR R R R RS AT A T E T, A A, RN, ek,

It covers grouping systems for the following standardized materials:

Ao AR B T bR R 42

—  Steels [H4);

— Aluminium and its alloys (55 /2555 4);
— Copper and its alloys (44 % i &42);

— Nickel and its alloys (28 & 4);

— Titanium and its alloys (kA& 4);
— Zirconium and its alloys (38 & 8 4):

— Castirons (#58k).

2 Normative references
5| F bt
There are no normative references in this document.
A S HEGE
3 Terms and definitions
AAE EE L
No terms and definitions are listed in this document.
AR A T ARERGE X
IS0 and IEC maintain terminological databases for use in standardization at the following addresses:
ISORIECH I RIEEER A, H Thadfith, FiuhbinT:

— 1EC Electropedia: available at http: //www.electropedia.org/

— IS0 Online browsing platform: available at http://www.iso.org/ohp

4 Grouping system for steels
R i &

Steels are grouped as shown in Table 1. Only those elements that are specified in material standards or
specifications should be considered. Ladle (or heat) analyses should be used in preference of product analysis
when both are specified. The figures given in groups:
WL R T . KSR R s G B e S . P AR N, B () o B LA T et
fEH. srdlshm e
— 1, 2,3 and 11 refer to the chemical composition specified in the material standard (specified values);
1. 2. 3. 1UAEERERE L2 A 2 (HLE ()
— 4 to 10 are based on the elemental content used in the designation of the alloys.
4RI S E AP EA TR S E
Materials assigned to a group in 1SO/TR 20172, ISO/TR 20173 and 150/TR 20174 should be considered assigned
to those groups by this document. For materials that are not assigned to a group, the criteria of this document
apply.
AR EE4%1SO/TR 20172, 1SO/TR 20173 F11SO/TR 2017448 E &5 A MM L s i e, W F AR T —4
AHrFAEL, G A SR bR .
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Table 1 — Grouping system for steels
WA aEER

Group

Subgroup

Type of steel

Steels with a specified minimum yield strength Red = 460 N/mm2 ? and with analysis in per cent
(%)= B o 7 AR R P ReH =460 N/mm2, HLAE ST (%)

C=025

Si< 0,60

Mn=1.8

Mo = 0,701

5<0,045

P=0,045

Cu = 0,400

Ni=0,5b

Cr=0,3 (0,4 for castings)b

Nb = 0,06

V=0,1b

Ti= 0,05

1.1

Steels with a specified minimum yield strength ReH = 275 N/mm2
HUFE b 5/ 8 BR R FR ReH =275 N/mm2{] H

1.2

Steels with a specified minimum yield strength 275 N/mmz < ReH < 360 N/mm2
U s R B PR 275 N/mm2=ReH=360N/mmZz{T4

1.3

Normalized fine-grain steels with a specified minimum yield strength Red = 360 N/mm2
HE i ep i s AR PR ReH > 360 N/mm?

1.4

Steels with improved atmospheric corrosion resistance whose analysis may exceed the
requirements for the single elements as indicated in group 1

i BT 45 A v fi b e S — A v R B R 7 v AU i R A

Thermomechanically treated fine-grain steels and cast steels with a specified minimum yield
strength Rell > 360 N/mm:2

Moo L AL 3 A S B I, B R (I BR 95 FEReH>360 N/mm?

2.1

Thermomechanically treated fine-grain steels and cast steels with a specified minimum yield
strength 360 N/mmz < ReH < 460 N/mmz

FFE e ) B AR R EE 360N /mm2Z<ReH =4 60N /mim {1 #0355 4k 2220 & 1 5 A0 540

2.2

Thermomechanically treated fine-grain steels and cast steels with a specified minimum yield
strength ReH > 460 N/mm2

HU S b A SR TR SRS ReH > 460 N /mm? {1 #2385 5L A0 79 40 S R A A 5 4

Quenched and tempered and precipitation hardened fine-grain steels except stainless steels with a
specified minimum yield strength ReH = 360 N/mm2

IS G b s [ ANITEE M A AN S e, B SRR A, B e ) I O I S Re H> 360 N/mm?
1§

31

Quenched and tempered fine-grain steels with a specified minimum yield strength 360
N/mmz2 < ReH £ 690 N/mm2

S I AR R S 360 N/mm? < ReH < 690 N/ 1930 5 84 (20 (810 FniiE b 0 & Fi i

3.2

(Quenched and tempered fine-grain steels with a specified minimum yield strength Red = 690
N/mm2
J v ) R T PR FE ReH > 690 N /mim 2 (19 U8 804 (52X [0 0 ) 0 e e, £ 68

3.3

Precipitation-hardened fine-grain steels except stainless steels

TLEENE LA s b . AN ERIM B




ISO/TR 15608:2017(E) Arrangement: Nable Page 7/12
Low vanadium alloyed Cr-Mo-(Ni) steels with Mo = 0,7 % and V= 0,1 %
Mo=0.7%,V<0. 1% & 854 Cr-Mo—(Ni) #
4 41 Steels withCr= 0,3 % and Ni< 0,7 %
i Cr=0.3% & Ni=0.7%44
42 Steels with Cr= 0,7 % and Ni< 1,5 %
’ Cr=10.7% & Ni= 1.5%ff41
Cr-Mo steels free of vanadium with C = 0,35 %
C = 0,35 %HICr-Mo{r & LR
5.1 Steelswith 0,75 % = Cr<1,5 % and Mo 20,7 %
' 0,75% < Cr= 1,5 % & Mo < 0,7 %194
5 5.2 Steelswith 1,5 % <Cr=35%and 0,7 % <Mo<1,2%
' 1,5% < Cr< 3,5 % & 0,7 % < Mo s 1,2 %(114R
5.3 Steels with 3.5% <Cr= 7,0 % and 0,4 % < Mo = 0,7 %
' 3,506 < Cr< 7,0 % & 0,4 % < Mo < 0,7 %1194
54 Steels with 7,0 % <Cr=100% and 0,7 % <Mo = 1,2 %
' 7,0 % < Cr< 10,0 % & 0,7 % < Mo < 1,2 %#H
High vanadium alloyed Cr-Mo-(Ni) steels
EHCr-Mo-(Ni)
6.1 Steels with 0,3 % < Cr= 0,75 %, Mo = 0,7 % and V = 0,35 %
' 0,3 % =Cr=0,75%, Mo<0,7% & V=0,35 %14
6 6.2 Steelswith 0,75 % < Cr<35%,07 % <Mo=1,2 % and V= 0,35 %
' 0,75 %<Cr=3,5 %, 0,7%<Mo=1,2 % & V=0,35 %[ ¥
ia Steels with 3.5 % <Cr= 7,0 %, Moo= 0,7 % and 0,45 % <V <0,55%
’ 3.5%<Cr=7,0 %, Mo=0,7% & 0,45 % =V=0,55 %1
6.4 Steels with 7,0 % <Cr=12,5%, 0,7 % <Mo =12 %and V= 0,35 %
’ 7,0 %h=Cr=12,5%, 0,7%<Mo =< 1,2% & V=0,35 %H7{4
Ferritic, martensitic or precipitation-hardened stainless steels with C = 0,35 % and 10,5 % = Cr =
30 %
C=0,35 % and 10,5 %<=Cr=30 %M £ &, DCEiiieimd e
7 71 Ferritic stainless steels £ 2 {4 E5 4
7.2 Martensitic stainless steels 5 [ {44~ 5 4
7.3 Precipitation-hardened stainless steels {7TIE il {£ A 8550
Austenitic stainless steels, Ni < 35 %
Ni==35 %M % LA
8.1 Austenitic stainless steels with Cr < 19 %
5 ' Cr=19% M7 3 [C iR 8548
a2 Austenitic stainless steels with Cr > 19 %
: Cr>19%H7 B [C {4 A 55 4
83 Manganese austenitic stainless steels with 4 % < Mn = 12 %
' 4%<Mn<12%[¥) % bl B IS (A8 0
a In accordance with the specification of the steel product standards, Red may be replaced by Rpo 2 or R 5.
e PR SR AR BEE, ReH T B85 Rpo2 2 R s 1.
b A higher value is accepted, provided Cr + Mo + Ni+ Cu+ V = 0,75
ST EM{E, Cr+Mo+Ni+Cu+V=075%
c A higher value is accepted, provided Cr+ Mo+ Ni+ Cu+ V=1 %.
MHESEGME, Cr+Mo+Ni+Cu+V=1%
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Mickel alloy steels with Ni = 10,0 %
Ni=10%H7 8 7 2 1
_ Nickel alloy steels with Ni < 3,0 %
9 Ni = 3,0 % & 404
43 Mickel alloy steels with 3,0 % < Ni = 8,0 %
3,0 % < Ni s 8,0 %5 &
9.3 Nickel alloy steels with 8,0 % < Ni £ 10,0 %
B,0 % < Ni = 10,0 % i H & G4
Austenitic ferritic stainless steels (duplex)
L DG4 2 35 1 LA A~ T 4
10.1 Austenitic ferritic stainless steels with Cr = 24 % and Ni = 4 %
i Crs24% & Ni> 4% B [Ki4- B 6 A TR
10.2 Austenitic ferritic stainless steels with Cr = 24 % and Ni > 4 %
Cr>24% & Ni> 4% 1) B [Lif- SR A 51
103 Austenitic ferritic stainless steels with Ni £ 4 %
Ni< 4907 M G485 (4 A i
Steels covered by group 1t except 0,30 % < C = 0,85 %
0.30%<C = 0.85% H AR 7 5 159044 7 1 4
94 Steels as indicated under 11 with 0,30 % < C = 0,35 %
- 0,30 %<C=0,35 % 11411
11.2 Steels as indicated under 11 with 0,35 % <C = 0,5 %
0,35% <= C<0,5 % 11277
11.3 Steels as indicated under 11 with 0,5 % <C = 0,85 %
0,5% < C<0,85 % 1120 A7
Based on the actual product analysis, group 2 steels may be considered group 1 steels.
MR B = A b, T S 2E R SR 1
If a material has different minimum specified yield strengths depending on the thickness, the highest yield strength shall
be used for the determination of the subgroup.
SR —Fhpr B SLEE gl R R R EE AN R), T AN 3] B s BN S T R SR B S A SR 2 .
a In accordance with the specification of the steel product standards, ReH may be replaced by Rpo,2 or R s.
e R0 AR A, ReHP] BE#E Rpo2 T Reos {6 #.
b A higher value is accepted, provided Cr+ Mo+ Ni+ Cu+V =075
Al E S, Cr+ Mo+ Ni+Cu+V=0,75%
¢ A higher value is accepted, provided Cr+ Mo+ Ni+ Cu+V = 1 %.
ETESME, Cr+Mo+Ni+Cu+V=1%

5 Grouping system for aluminium and aluminium alloys
WA G e

Aluminium and aluminium alloys are grouped as shown in Table 2. The figures given are based on the element
content used in the designation of the alloys.
2 RoR AR & e A . R L S I e R il

Table 2 — Grouping system for aluminium and aluminium alloys
S-S E S EER

Group | Subgroup Type of aluminium and aluminium alloy

31 Pure aluminium = 1 % impurities or alloy content
MEEMESETES1%

Non heat treatable alloys

A b B &

Aluminium-manganese alloys

Al-Mnr i

22
221
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Aluminium-magnesium alloys with Mg < 1,5 %

Mg=1,5 % MIAl-Mge 4

Aluminium-magnesium alloys with 1,5 % < Mg <35 %
1,5 % < Mg = 3,5 %(1Al-Mg & &
Aluminium-magnesium alloys with Mg = 3,5 %

Mg > 3,5 %t Al-Mg & &

Heat treatable alloys

Al ik A &

Aluminium-magnesium-silicon alloys

Al-Mn-Sifr 4

222

223

224

23 23.1

Aluminium-zinc-magnesium alloys

Al-Zn-Mg &

Aluminium-silicon alloys with Cu =1 %

Cus1%HIAl-Si& &

Aluminium-silicon alloys with Cus 1 %and 5% < 5is 15 %

Cu=1%&Si s15%1AI-Sifs &

Aluminium-silicon-magnesium alloys with Cus=1%;5% < 5i= 15 % and 0,1 % < Mg = 0,80 %
Cus1%; 5%<Si=15% & 0,1%<Mg=0,80 % 1AL-Si-Mg & 45

Aluminium-silicon-copper alloys with 5% <Si£14 % ;1 % <Cu=5%and Mg = 0,8 %
59%<5i<14% ;1%<Cus5% & Mgs0,8%H1Al-Si-Cu &

Aluminium-copper alloys with 2 % < Cu =6 %

2% <Cus6%HE-HEE

MOTE Groups 21 to 23 are generally for wrought materials and groups 24 to 26 are generally for cast materials.

Pa1E23 WA FRIE R, 2426 — B TG .

24 241

24.2

25

26

6 Grouping system for copper and copper alloys
HERGETHESR
Copper and copper alloys are grouped as indicated in Table 3.
FE3 AR B g i
Table 3 — Grouping system for copper and copper alloys
i 2R o
Group | Subgroup Type of copper and copper alloy
31 Copper with up to 6 % Ag and 3 % Fe
M RLe%, & RL3%I0 i
32 Copper-zinc alloys
Cu-Zns &

321 Copper-zinc alloys, binary
—ItCu-Zniy i

322 Copper-zinc alloys, complex

FonCu-Zniy

33 Copper-tin alloys
Cu-Sng &

34 Copper-nickel alloys
Cu-Niti i

35 Copper-aluminium alloys
Cu-Al5a

36 Copper-nickel-zinc alloys
Cu-Ni-Zn# 4

37 Copper alloys, low alloyed (less than 5 % other elements) not covered by groups 31 to 36

31-36 AL, MEESTE (HibnE S ERT5%) M#aE
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Other copper alloys (5 % or more other elements) not covered by groups 31 to 36

30 31-36 AL RILIBH A4 (AL & BT kA T5%)
7 Grouping system for nickel and nickel alloys
WG RrH

Nickel and nickel alloys are grouped as indicated in Table 4. The figures given are based on the element content

used in the designaﬁon of the alloys.
FAHWAES E . FHEEE LS SR E R T E & 8 i

Table 4 — Grouping system for nickel and nickel alloys
ﬂgﬁ|ﬂ: (Sl '."'_F?ﬂ
Group Type of nickel and nickel alloy

41 Pure nickel

AR

42 Nickel-copper alloys (Ni-Cu) Niz 45 %, Cuz 10 %

Niz 45 %, Cu = 10 %HNi-Cufs &

43 MNickel-chromium alloys(Ni-Cr-Fe-Mo] Ni = 40 %

Ni = 40 %% Ni-Cr 4 (Ni-Cr-Fe-Mo)

44 MNickel-molybdenum alloys [Ni-Mo) Ni z 45 %, Mo =32 %

Ni = 45 %, Mo < 32 %/#Ni-Mofs &

45 Nickel-iron-chromium alloys (Ni-Fe-Cr) Niz 31 %

Niz 31 % Ni-Fe-Cris &

46 Nickel-chromium-cobalt alloys (Ni-Cr-Co) Ni = 45 9, Co 2 10 %
Niz 45 %, Co = 10 % HINI-Cr-Co 5 4

47 Nickel-iron-chromium-copper alloys (Ni-Fe-Cr-Cu) Ni z 45 %

Niz 45 %6/ Ni-Fe-Cr-Cu 4§

48 Nickel-iron-cobalt alloys [Ni-Fe-Co-Cr-Mo-Cu) 31 % < Ni = 45 % and Fe =z 20 %
31 % < Ni< 45 % & Fe = 20 %[l Ni-Fe-Co & #:(Ni-Fe-Co-Cr-Mo-Cu)

8 Grouping system for titanium and titanium alloys
SN |
Titanium and titanium alloys are grouped as indicated in Table 5.
5 RS S i

Table 5 — Grouping system for titanium and titanium alloys
R G E il

Group Subgroup Type of titanium and titanium alloy

Pure titanium

Ak

Titanium with 02 £ 0,20 %
0202907 5

Titanium with 0,20 % <02 = 0,25 %
0.2%<02= 0.259% % ik

Titanium with 0,25 % <02< 0,35 %
0.25%<0,=0.35% [ £k

Titanium with 0,35 % <02 < 0,40 %
0.25%<02=0.35% /% £k

51.1

51 51.2

51.3

51.4

59 Alpha alloys 2
afrid

5 b
53 Alpha-beta alloys

a-BEE
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54 Near-beta and beta alloys ¢
BRI LB & &
a Alloys covered by group 52 are: Ti-0,2Pd; Ti-2,5Cu; Ti-541-2,55n; Ti-BAl-1Mo-1V; Ti-64l-25n-4Zr-2Mo; Ti-6Al-2Nb-1Ta-0,8Mo.
524 i 4.
I Alloys covered by group 53 are: Ti-3A1-2,5V; Ti-6Al-4V; Ti-6Al-6V-25n; Ti-7Al-4Mo.
5341 & 4 T
¢ Alloys covered by group 54 are: Ti-10V-2Fe-3AL Ti-13V-11Cr-3AlL; Ti-11,5Mo-6Zr-4,55n; Ti-3Al-8V-6Cr-4Zr-4 Mo,
5441 ¥
9 Grouping system for zirconium and zirconium alloys
B B a o LR R

Zirconium and zirconium alloys are grouped as indicated in Table 6.
B RS ERTEL Re
Table 6 — Grouping system for zirconium and zirconium alloys
g e

Group | Type of zirconium and zirconium alloy

Pure zirconium

6l
AES

Zirconium with 2,5 % Nb

62
2.5%Nb Y

10  Grouping system for cast irons

kR
Castirons are grouped as indicated in Table 7.
FT NI
Table 7 — Grouping system for cast irons
B R
Group | Subgroup Type of cast iron
% Grey cast irons with specified tensile strength or Brinell hardness
B T i R P Bl AT PR R A O Bk
Spheroidal graphite cast irons with specified mechanical properties
BUE T 05 1 RE AR 8 5
Spherpidal graphite cast irons, ferrite type, with specified tensile strength, 0,2 % proof stress,
721 elongation and specified impact resistance values
PRERER B, MUE THERE. 0.29% 5 BRSEEE . BEMEAEE
Spheroidal graphite cast irons, ferrite type, with specified tensile strength, 0,2 % proof stress and
72 722 elongation or specified Iﬁrinell hardness B
PRt B B, M T HRAE . 0.2% IR EE,  RE i S8 5 AR 0G0 R
Spheroidal graphite cast irons EN-GJ5-500-7 and EN-GJS-450-10 (if = 20 % perlite) or specified Brinell
723 hardness
EN-GJS-500-7F1EN-GJS-450-10% ( FEik #200% 0, bl ile 7 ) feRE ek
Spheroidal graphite cast irons, perlite type, with specified tensile strength, 0,2 % proof stress and
724 elongation or specified Brinell hardness
BOGtRER BEEL, BUE THURGnaE. REARGEAE . AT (d s al e A pUmE R
24 Mglleabte cast irons
Al i ik
4 Austempered ductile cast irons
TR e [ oh ) T e B
75 Austenitic cast irons
B
76 Cast irons excepting 71 to 75
71-75 LAY S E R
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