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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through I1SO 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 [S0, 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 1SO
documents should be noted. This document was drafted in accordance with the editorial rules of the 1S0/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 1SO 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 I1S0’s adherence to the World Trade Organization (WTO) 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 1SO/TC 44, Welding and allied 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 1SO/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

BE- SR ALK

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.
MEHER AN A, ALK THE 2 RER. ARG R TIETHE, n#erm., sfdmT. JEamem.

It covers grouping systems for the following standardized materials:

AHE A B4 T FUbRdE i 41 2

— Steels (iM);

—  Aluminium and its alloys (£ /2 {5 &);
— Copper and its alloys (52 & 4);

— Nickel and its alloys (¥l /28L& £);

— Titanium and its alloys (€K& £k 4);
— Zirconium and its alloys (8 28 &5 8);

— Castirons (#%%).

2 Normative references
51 FH #r e
There :—Jrn no normative references in this document.
AT A 9 G
3 Terms and definitions
Al I 3L
No terms and definitions are listed in this document.
A ORI ) AR ENE
150 and IEC maintain terminological databases for use in standardization at the following addresses:
ISOMIECHEY A TEEE e, M Fhreth, HHuhkinF:
— 1EC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

1 Grouping system for steels
Wik &7

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:
PRI AR T . RS B EFE ORGP B e R . MW, YR (aldh) g U R S T S A b
il . sresshm e
— 1,2,3 and 11 refer to the chemical mmpusitiun specified in the material standard (specified values);

1. 2. 3. 18R EN E R F B GRETR);
— 4 1to 10 are based on the elemental content used in the designation of the alloys.

4FNORIRE G AP ERMTE S
Materials assigned to a group in ISO/TR 20172, ISO/TR 20173 and ISO/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 EH41SO/TR 20172, 1SO/TR 20173#11SO/TR 2017445 52 25 S b e - e iz vedfl . o FAEF—4
HATFRL, ST ACSCR TR
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Table 1 — Grouping system for steels
HRY 2R R

Group

Subgroup

Type of steel

Steels with a specified minimum yield strength ReH < 460 N/mm2 ? and with analysis in per cent
(%): e i Bl B [ ReH < 460 N/mm?, HIE 3 H (%)

C=0.25

5i= 0,60

Mn=148

Mo = 0,70

5=0,045

P=0,045

Cu=040b

Ni = 0,50

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

Nb < 0,06

Vs=0,1b

Ti= 0,05

11

Steels with a specified minimum yield strength ReH < 275 N/mm2
R o IR ) R A2 PR ReH =275 N/mm2 174

1.2

Steels with a specified minimum yield strength 275 N/mmz < Retl = 360 N/mm2
HE b gk b R B2 PR 275 N/mm2<ReH<360N,/mm2() {4

1.3

Normalized fine-grain steels with a specified minimum yield strength ReH = 360 N/mm2
JS e 05 /) I R B2 FR 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

o3 b it o g 5 — A P 3 R — o A I R i 8 e e KU R BEAD

Thermomechanically treated fine-grain steels and cast steels with a specified minimum yield
strength Red > 360 N/mmz2

AL A A s R MR, AR 00 A (R Al s ReH>360 N/mm?

21

Thermomechanically treated fine-grain steels and cast steels with a specified minimum yield
strength 360 N/mm2 < ReH = 460 N/mm2

HSEE o ) S 106 Kt IR 52 2 360N/ mm2<ReH<4 60N /mim? (1% A5 55 4. 4 3 40 5 F 600 0 5 49

2.2

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

HE o () J I R IR 55 P ReH > 460 N /mum2 {3 8 155 51 b 34 648 (55 1 604 0 395 404

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

U BT 60 (i A, Dl R )R TR RS R S, BRASER A, RGP e i IR 2 L ReH> 360 N/mm?
kALl

31

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

H 0SB IR % 360 N/mim2 < ReH < 690 N/mim2 {11 {8 i 89 (355 k. (] ) P s T b 5 e 40

32

Quenched and tempered fine-grain steels with a specified minimum yield strength Ren > 690
N/mmz2

JUE e ) B 16 i il 35 FE ReH > 690 N /mm2 (1% i B s (e X, [ ) R i il £ 2 & B 6

33

Precipitation-hardened fine-grain steels except stainless steels

DLEETE (LA s b, ASEREIER A
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Low vanadium alloyed Cr-Mo-(Ni) steels with Mo < 0,7 % and V < 0,1 %
Mo<=0.7%,V<0. 1%L & & Cr-Mo—(Ni) 4
Steels with Cr= 0,3 % and Ni£ 0,7 %
4 4.1 T
Cr=0.3% & Ni=0.7%(1/4
4.2 Steels with Cr< 0,7 % and Ni< 1,5 %
) Cr=0.7% & Ni<1.5%[14{
Cr-Mo steels free of vanadium with C £ 0,35 %
C = 0,35 %ICr-Mo & & A L 6Y
51 Steels with 0,75 % 2Cr=21,5% and Mo £ 0,7 %
) 0,75 % s Crs 1,5 % & Mo s 0,7 %[44
5 5.2 Steels with 1,5% <Cr<3,5%and 0,7 % <Mo <12 %
) 1,5 % < Cr<3,5% & 0,7 % < Mo < 1,2 %4
53 Steels with3,5% <Cr=7,0% and 0,4 % < Mo = 0,7 %
’ 3.5%<Cr<7,0%&0,4 % < Mo < 0,7 %1949
5.4 Steels with 7,0 % <Cr=100% and 0,7 %< Mo < 1,2 %
) 7.0% <Cr<10,0% & 0,7 % < Mo < 1,2 %%
High vanadium alloyed Cr-Mo-(Ni) steels
FHACr-Mo-(Ni) 9
61 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 %11}
6 6.2 Steels with 0,75 % <Cr=35%,07% <Moo= 12 %and ¥=<035%
; 0,75 %<Cr=3,5 %, 0,7%<Mo=1,2 % & V=0,35 %14
6.3 Steels with3,5 % <Cr<7,0%, Mo< 0,7 % and 0,45 % <V<055%
' 3,5%<Cr=7,0 %, Mo=0,7% & 0,45 %=V=0,55 %17 ¢
6.4 Steels with 70 % <Cr=125%,0,7% <Moo= 1,2 %and V= 0,35 %
' 7.0 %<Cr=12,5%, 0,7%<Mo=1,2% & V=0,35 %1
Ferritic, martensitic or precipitation-hardened stainless steels with C = 0,35 % and 10,5 % = Cr =
30 %
€=0,35% and 10,5 %=<Cr=30 %M &E &, 15 CHNTTHEN LA HIN
7 71 Ferritic stainless steels # # {448
7.2 Martensitic stainless steels ™) B {44 8544
7.3 Precipitation-hardened stainless steels [ i {¥ 4% 4
Austenitic stainless steels, Ni = 35 %
Ni==35 %1% B G A A~ ¥ §
a1 Austenitic stainless steels with Cr = 19 %
" ) Cr=19%I[1) ¥ K & 1~ #5489
8.2 Austenitic stainless steels with Cr> 19 %
: Cr>19% 1) W [T 854
8.3 Manganese austenitic stainless steels with4 % <Mn < 12 %
) 4%<Mn<12% [ 5 40 2 [CIE T 54
a In accordance with the specification of the steel product standards, ReH may be replaced by Rp0.2 or R 5.
A= SbHE RIS, ReH ] A ER po2BRRtos T f.
b A higher value is accepted, provided Cr + Mo + Ni + Cu+V 0,75
EZH G, Cr+Mo+Ni+Cu+V=0,75%
c A higher value is accepted, provided Cr + Mo + Ni+ Cu+V = 1 %.
AfIEZ T &S, Cr+Mo+Ni+Cu+V=1%
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Nickel alloy steels with Ni < 10,0 %
Ni<10% (18t & & ¥
91 Nickel alloy steels with Ni < 3,0 %
o Ni < 3,0 %1 8L 5 1
92 Nickel alloy steels with 3,0 % < Ni< 8,0 %
3,0 % < Ni < 8,0 %I[F# & 411
9.3 Nickel alloy steels with 8,0 % < Ni < 10,0 %
8,0 % < Ni < 10,0 %% & &4
Austenitic ferritic stainless steels (duplex)
G R B R AR A R
101 Austenitic ferritic stainless steels with Cr = 24 % and Ni > 4 %
b Crs24% & Ni> 4% (1) B [C1E- 2L A 8540
10.2 Austenitic ferritic stainless steels with Cr > 24 % and Ni > 4 %
Cr>24% & Ni> 4%/i7 ® [U{E-BE R 6 1 8
103 Austenitic ferritic stainless steels with Ni < 4 %
Ni< 4979 4 [C - 2 & (A4S 65 400
Steels covered by group 1¢except 0,30 % <C = 0,85 %
0.30%<C< 0.85%} 42 5 51 55 154 4 (5] (1) 194
11.1 Steels as indicated under 11 with 0,30% <C 0,35 %
- ' 0,30 %<C=<0,35 % 1141194
11.2 Steels as indicated under 11_ with0,35%<C<05%
0,35 % < C < 0,5 % 114114
113 Steels as indicated under 11 with 0,5% <C =085 %
0,5 % < C < 0,85 % 11411144
Based on the actual product analysis, group 2 steels may be considered group 1 steels.
AR S o = A b, AT 24 SRR 1 L
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.
WS — P AR P, v R AR SR AR, A A [ e ) B S M M 5 FEE I {6 Y R o 10 4K 2 4 L
a In accordance with the specification of the steel product standards, Ren may be replaced by Rpo.2 or Rw,s.
HeREAT™ dndadE AR NE, ReHvWIBEMERpozEiRtos L .
b A higher value is accepted, provided Cr + Mo + Ni+ Cu+ V 0,75
A {EZ W REIIE, Cr+Mo+Ni+Cu+V=0,75%
c A higher value is accepted, provided Cr+ Mo + Ni+ Cu+ V=1 %,
AfEZ W, Cr+Mo+Ni+Cu+V=1%

5 Grouping system for aluminium and aluminium alloys
mma &

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.

2Bt EnE s S0 aH. XHEL S SR EH RS R
Table 2 — Grouping system for aluminium and aluminium alloys

BRRAETAGR
Group | Subgroup Type of aluminium and aluminium alloy
21 Pure aluminium = 1 % impurities or alloy content
ARG ETR=1%
Non heat treatable alloys
AR
22

Aluminium-manganese alloys

221
Al-Mn 5




ISO/TR 15608:2017(E) Arrangement: Nable

Page

9/12

Aluminium-magnesium alloys with Mg < 1,5 %

222 Mg<1,5 %HYAl-Mg 4

Aluminium-magnesium alloys with 1,5 % < Mg < 3,5 %

223 ,
1,5 % < Mg < 3,5 %I[1JAI-Mg &+ &

Aluminium-magnesium alloys with Mg > 3,5 %

22.4
Mg > 3,5 %IAI-Mg &

Heat treatable alloys
QELYISEEe,

Aluminium-magnesium-silicon alloys

ad a3d Al-Mn-Si&r &

Aluminium-zinc-magnesium alloys

23.2
Al-Zn-Mg & &

Aluminium-silicon alloys with Cu= 1 %
Cus1%MAL-SiTT

Aluminium-silicon alloys withCu< 1% and 5% < 5i< 15 %

a4 241 Cu=1%&Si <15%(1Al-Sifs 4

242
Cus1%; 5%<Sis15% & 0,1%<Mg<0,80 %M\ Al-Si-Mg 75 &

Aluminium-silicon-magnesium alloys with Cu<1%;5%<8i<15%and 0,1 % < Mg < 0,80 %

25
5%<Si<14% ;1%<Cus5% & Mg<0,8% I Al-Si-Cu {5 &

Aluminium-silicon-copper alloys with5% <5i=14%; 1% <Cus5%and Mg=08 %

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

26
2%¢Cu‘=ﬁ%ﬁ{fjhn‘ﬂ-jl| ate

F21F 2344 — M THREMH, 24260 — BT T HEMEL

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

6 Grouping system for copper and copper alloys
HAHEGETHER

Copper and copper alloys are grouped as indicated in Table 3.
TN WG &

Table 3 — Grouping system for copper and copper alloys

T R il Al
Group | Subgroup Type of copper and copper alloy
31 Copper with up to 6 % Ag and 3 % Fe
REEE%, B RIA3I%ME
32 Copper-zinc alloys
Cu-Znis &

321 Copper-zinc alloys, binary
LJLCu-Ing &

31-36 BH LMY, KEETER (M oEFTREKTS%) HESE

32.2 Copper-zinc alloys, complex

LIilCu-Ind &

33 Copper-tin alloys
Cu-Sn& &

34 Copper-nickel alloys
Cu-Ni& %

35 Copper-aluminium alloys
Cu-Al5 %

36 Copper-nickel-zinc alloys
Cu-Ni-Zn {5 &

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

48 31-36 EA LM HBEAA S QU S RS T ol T-5%)

7 Grouping system for nickel and nickel alloys

BORE T4
Nickel and nickel alloys are grouped as indicated in Table 4. The figures given are based on the element content
used in the designation of the alloys.

ROWEME S, ZaBE SN P R PO S 8

Table 4 — Grouping system for nickel and nickel alloys
ARG Er
Group Type of nickel and nickel alloy

41 Pure nickel

42 Nickel-copper alloys (Ni-Cu) Ni z 45 %, Cu 2 10 %

Ni = 45 %, Cu = 10 %HINi-Cufs &

43 Nickel-chromium alloys(Ni-Cr-Fe-Mao) Ni z 40 %

Ni 2 40 %[fINi-Cr {5 &(Ni-Cr-Fe-Mo)

+4 Nickel-molybdenum alloys (Ni-Mo) Ni = 45 %, Mo < 32 %

Ni = 45 %, Mo < 32 %FINi-Mo {7 &

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

Ni 2 31 %HAINi-Fe-Cr{s &

46 Nickel-chromium-cobalt alloys (Ni-Cr-Co) Ni 2 45 %, Co 2 10 %

Ni 2 45 %, Co 2 10 %FNi-Cr-Co 5 &

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

Ni 2 45 %1Ni-Fe-Cr-Cufs &

48 Nickel-iron-cobalt alloys (Ni-Fe-Co-Cr-Mo-Cu) 31 % < Ni < 45 % and Fe 2 20 %
31 % < Ni < 45 % & Fe 2 20 %[1)Ni-Fe-Co & %(Ni-Fe-Co-Cr-Mo-Cu)

8 Grouping system for titanium and titanium alloys
{7 W4 e
Titanium and titanium alloys are grouped as indicated in Table 5.
RSN RS ETH

Table 5 — Grouping system for titanium and titanium alloys
Bk Rk il

Group Subgroup Type of titanium and titanium alloy

Pure titanium

ALk

Titanium with 0z = 0,20 %

02<0.2% A8k

Titanium with 0,20 % < 02 £ 0,25 %
0.2%<0:=0.25%1 £k

Titanium with 0,25 % < 02 £ 0,35 %
0.25%<0:< 0.35%/17 £k

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

511

51 51.2

513

514

52 Alpha alloys *

Fa gy ..
Oy 5

Alpha-beta alloys b

a-BiT &

53
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54

Near-beta and beta alloys ©
BEITBG &

h

Alloys covered by group 52 are: Ti-0,2Pd; Ti-2,5Cu; Ti-5Al-2,55n; Ti-BAl-1Mo-1V; Ti-6Al-25n-42r-2Mo; Ti-6Al-2Nb-1Ta-0,BMo.
5241 & s

Alloys covered by group 53 are: Ti-3A1-2,5V; Ti-6Al-4V; Ti-6Al-6V-25n; Ti-7Al-4Mo.

53 e 0E:

Alloys covered by group 54 are: Ti-10V-2Fe-3Al; Ti-13V-11Cr-3Al; Ti-11,5Mo-6Zr-4,55n; Ti-3Al-8V-6Cr-4Zr-4Mo,

S4if & & dE:

Grouping system for zirconium and zirconium alloys
WG kR

Zirconium and zirconium alloys are grouped as indicated in Table 6.

S O e LI ERG
Table 6 — Grouping system for zirconium and zirconium alloys
S aRe A oy |
Group | Type of zirconium and zirconium alloy
Pure zirconium
61
Al
62 Zirconium with 2,5 % Nb
2.5%Nb1) &
10  Grouping system for cast irons
Hehndlik &
Cast irons are grouped as indicated in Table 7.
FT R
Table 7 — Grouping system for cast irons
Wik dlh i
Group | Subgroup Type of cast iron
7 Grey cast irons with specified tensile strength or Brinell hardness
MU 415 A R 56 1
Spheroidal graphite cast irons with specified mechanical properties
BE T I PERE I ER
Spheroidal graphite cast irons, ferrite type, with specified tensile strength, 0,2 % proof stress,
72.1 elongation and specified impact resistance values
PR R R, MUE THAOEE. 0.2% 8 IReEIT . RSP
Spheroidal graphite cast irons, ferrite type, with specified tensile strength, 0,2 % proof stress and
72 72.2 elongation or specified Brinell hardness
B RBEE, BOL TR . 0.2% M0 HRFRAE . GE{oh R BR A [T I
Spheroidal graphite cast irons EN-G]5-500-7 and EN-G]5-450-10 (if > 20 % perlite) or specified Brinell
72.3 hardness
EN-GJS-500-7 HIEN-G]S-450-10%¢ CH BRI R 20% LA Laliilse T RIAE) [)RRELG 8K
Spheroidal graphite cast irons, perlite type, with specified tensile strength, 0,2 % proof stress and
72.4 elongation or specified Brinell hardness
BEOCRERMTERL, BUE 7 hUGRAE . TE AR, L o R s A O
73 Malleable cast irons
Al i Bk
74 Austempered ductile cast irons
B4 EC 6 ) ety ] LR ER
e Austenitic cast irons
B e 8 2K
76 Castirons excepting 71 to 75
71-75LL 5k A% HE B 8k




ISO/TR 15608:2017(E) Arrangement: Nable

Page 12/12

Bibliography
27 3k

[1] ISO/TR 20172, Welding — Grouping systems for materials — European materials
[2] ISO/TR 20173, Welding — Grouping systems for materials — American materials

[3] ISO/TR 20174, Welding — Grouping systems for materials — Japanese materials



