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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 ISO 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 ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD ISO 19960:2023(E)

Cast steels and alloys with special physical properties

1 Scope

This document specifies cast steel and alloy grades with special physical properties. The cast steel
and alloy grades covered by this document are used in applications which require low linear thermal
expansion, or low ferromagnetic responses, or low galling properties.

NOTH Annex A gives information on ISO grade designation and available UNS numbers which’sire similar to
the I§0 grade designations.
2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only’the edition cited [applies. For
unddted references, the latest edition of the referenced document (in¢luding any amendments) applies.

IS0 4990, Steel castings — General technical delivery requirements,

ISO 11970, Specification and qualification of welding procedutes for production welding of steel castings

3 Terms and definitions
For the purposes of this document, the followingtérms and definitions apply.
[SO dnd IEC maintain terminology databases:for use in standardization at the following addresses:

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

— IEC Electropedia: available atthttps://www.electropedia.org/

31
galling
damage or breaking of the-surface by friction or abrasion

4 General conditions for delivery

Materials furnished according to this document shall conform to the applicable requlirements of
ISO 4990 inc¢luding the supplementary requirements that are indicated on the enquiry apd purchase
ordef.

5 Chemical composition

The cast steel and alloy grades shall conform to the requirements for chemical composition specified in
Table 1.

6 Mechanical properties

Cast steel and alloy grades shall conform to the mechanical property requirements given in Table 2
up to the maximum ruling thickness. Verification of impact properties is not required except when
indicated by the customer. Test blocks used to verify the mechanical properties shall not have a
thickness exceeding 100 mm. For blocks taken from castings, the test bar location and the mechanical
properties required shall be agreed between the manufacturer and purchaser.

©1S0 2023 - All rights reserved 1
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For grades GX3NiCo32, GX3NiC029-17, and G-NiCr13SnBiMo, no mechanical properties are specified.

7 Heat treatment

Castings shall be heat treated in accordance with the requirements of Table 3.

8 Welding

Castings shall be welded in accordance with the procedures described in ISO 11970.

9 Verifigation of physical properties

When physical properties are specified, the method of measurement and acceptancerequirements
shall be the [subject of an agreement between the manufacturer and purchaser. Typical,values for fome
physical prdperties are given in Table 4.

10 Supplémentary requirements

A list of stapdardized supplementary requirements for use at the optign of the purchaser is included
in ISO 499(. The subclauses of ISO 4990 which are ordinarily considered suitable for use with this
document are given in Annex A. Other supplementary requirementsiwhether or not in ISO 4990 may
be used with this document upon agreement by the manufacturer'and purchaser.

2 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=81f52596f7d954428f78f5e14223c890

:2023(E)

ISO 19960

“WNWIXEW $91BIIPUT aN[eA B[SUIS

¥ olqe]]
"T0‘T s ' “Aafiqeswntad orzouSew YuMm

opead Suie8 mo1

| 995 sope.3 uoisuedxa-1eaul] Mo[ 104 g

sope.ld asuodsal o1}oueWo1Id) MOTT ¢

0°G 03 0‘€ :uS
05010 i1 2dUERg |5 0107 ow %T 0£0°0 0£0'0| ST 50 500 AR SOWIGUSETIDIN-D
07 2
0LE ‘ . 020 . _ . .
1
01 0°ce 03 570 ororo | 0800 S0 50 500 - q9ESINSXD
Onhm « « i« « ‘« « «
1
01 0'ce 01 570 200 0£0°0| S0 50 500 o6sT Q9EINEXD
o-mﬁ OAom [ 0 ’{ i« ’{ i «
- [0)9]¢
03 0'9T 01 0'67 01 620 200 0£0'0| S0 0s0 | S0 - aLT-6Z0DINTXD
{ 0 i’ ’{ m—mm [ ’‘ { i« i i «
01°0 IV 5903 0% 01 50 01 570 200 0£0'0| 9% 0S0 | S0 - qZEODINEXD
o S€0 0LT . , 51z , | 09 . ) .
. (0) -C— - ONUININI
S7°0 AN Y070 | orosr |SEOE| or g0z 01070 S200| o705 | OF | 0£00 |  [96€T|eE-5-9T-TZANNOWUNINIIZXD
0£°0 03 0T°0 :A 0+0 SeT 00°€ 5'€ . | 09 . .
- - UNINJI
070 01 01°0 10N v0z0 | ore1r | orost | orcigr | 0€0°0 0700| oy g | OT 900 cee eS-ZT-ZZNUNINIDFXD
810 | .. . ) 0'81 . =l 0% S )
0 -6— ISUNINJI
1800 | 06008 0T 03 00 0£0°0 Y00 vy | oy | SO0 . ¢8-6-LTISUNINIDEXD
ONnO ONNH « 0.0N « « s « « .
- INJI
010 | 0300 01 03 0BT 0200 5€0°0| 07 ST | 000 | pe6ET eI T-6TNINIDZXD
570 0sT | . 581 . . . . . .
(0) - 0
Yor0 | orper |9€MST| orcor 0200 S€0°0| 07 00T | 0£00 | D96ET eV T-8TINOWINIDZXD
020 0%T 581 . . ) . , .
- - INJI
ot | 0071 01 G0 0200 S€00| 07 009-L}, 0600 | preET e T-8ININIDZXD
071 . 581 ) . ) . . .
- INJI
oroor | SLO 01 0T 0£0°0 SK00| 07 00T | ‘grio GS6ET T T-8TINIDZTXD
Jaguiny aweN
SI19Y10 0) N IN oW 1 S d upn 1S I

uoneusdisap ape.rn

p% Ul Uondely sseuw ‘uonisoduwod [edrway) — | 3qeL,

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=81f52596f7d954428f78f5e14223c890

ISO 19960

:2023(E)

Table 2 — Mechanical properties at room temperature

Grade designation Ryo,2 R, A K
min. MPa min min
Name Number
MPa % J
GX12CrNi18-112 1.3955 195 440 to 590 20 80
GX2CrNiN18-132 1.3940 210 440 to 640 30 115
GX2CrNiMoN18-144 1.3960 240 490 to 690 30 80
GX2CrNiN19-112 1.3939 180 2440 30
GX3CrNiMn$iT7-9-87 1.5975 290 =500 24
GX4CrNiMnlN22-12-52 1.3956 290 =580 24
GX2CrNiMnMoNNb21-16-5-32 1.3967 315 570 to 800 20 65
GX3Ni36P 1.3961 275 =395 28
GX5NiS36P 1.3963 275 >395 25

a  Low ferrd

b Forlow li

hear-expansion grades, see Table 4.

magnetic response grades with magnetic permeability, u. < 1,01.

Table 3 — Heat treatment

Grade designation

b

L
¢ F
L

pw.galling grade.

br lotv linear-expansion grades see Table 4.

Treatment?

Name Number
GX12CrNi18-11b 1.3955 Solution.anieal 1 050 °C to 1 150 °C; quench
GX2(QrNiN18-13Pb 1.3940 Solutign anneal 1 050 °C to 1 150 °C; quench
GX2(QrNiMoN18-14 b 1.3960 Solution anneal 1 050 °C to 1 150 °C; quench
GX2QrNiN19-11b 1.3939 Solution anneal 1 050 °C min; quench
GX3(QrNiMnSi17-9-8 b 1.3975 Solution anneal 1 050 °C min; quench
GX4(drNiMnN22-12-5b 1.3956 Solution anneal 1 065 °C min; quench
GX2(rNiMnMoNNb21-16-5-3 b 1.3967 Solution anneal 1 080 °C to 1180 °C; quench
GX3NiCo32¢ 1:3983 820 °C to 850 °C/quench + 300 to 350 °C/air
GX1NiCo029-17 ¢ 1.3988 820 °C to 850 °C/quench + 300 to 350 °C/air
GX3Ni36¢ 1.3961 820 °C to 850 °C/quench + 300 to 350 °C/air
GX5NiS36¢ 1.3963 820 °C to 850 °C/quench + 300 to 350 °C/air
G-Ni(r13SnBiMo d 24712 As cast
a  Tpmperatures'are for information only.

pbw ferromagnetic response grades with magnetic permeability, u,. < 1,01.
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Table 4 — Typical values for physical properties

IS0 19960:2023(E)

Grade designation

Coefficient of expansion (mm/mm)

(10-6K-1)
Name Number 20 °C to 20 °C to 20 °C to 20 °C to 20 °C to
100 °C 200 °C 300 °C 500 °C 800 °C
GX3NiCo32 1.3983 0,63 — — — —
GX1NiC029-17 1.3988 59 5,2 5,1 6,1 10,3
GX3Ni36 1.3961 1,3 2,1 4,2 — —
GX5NiS36a 13943 16 30 ':.,Q — —
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