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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 11973:2023(E)

Heat-resistant cast steels and alloys for general
applications

1 Scope

This document specifies chemical composition and mechanical properties of cast steels and alloys for
heat{resistamnmtService.

2 Normative references

The following documents are referred to in the text in such a way that soniehor 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 (including any amendments) applies.

ISO 4990, Steel castings — General technical delivery requirements

3 Terms and definitions
No t¢rms and definitions are listed in this document.
ISO gnd IEC maintain terminology databases for use:in standardization at the following addresses:

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

— IEC Electropedia: available at https://www.electropedia.org/

4 General conditions of delivery

Matgrials furnished in conformity with this document shall conform to the applicable requirements of
ISO 4990 including the supplementary requirements that are indicated on the enquiry and purchase
orde}. Similar UNS numbers to the grades in this document are included in Annex A.

5 Heat treatment

The prades GX40CrSi13, GX40CrSil7, GX30CrSi7, GX40CrSi24, GX40CrSi28, and GX130Cr$i29 may be
annejaled at a‘temperature of 800 °C to 850 °C. If required, GX30CrSi7 may also be suppli¢d in the as-
cast fondition. Other grades produced according to this document do not require heat treatment. If heat

treatiment is required, the treatment should be established by agreement between the manufacturer
and thepurch

aser-and should be specified in the purchase contract.

6 Chemical composition

The chemical composition of the alloys shall comply with the values given in Table 1.
7 Mechanical properties

Mechanical testing at room temperature shall be performed if agreed upon between the manufacturer
and purchaser the material shall conform to the requirements listed in Table 2.

©1S0 2023 - All rights reserved 1
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8 Maximum use temperature

Limited information on maximum use temperatures are included in Table 2. These values are intended
to allow comparison of grades. The actual conditions of service shall be considered when selecting a
grade including the composition of the environment and service mechanical loading.

9 Supplementary requirements

Alist of standardized supplementary requirements for use on the option of the purchaser is included in
SO 4990.

Table 1 — Chemical composition, mass fraction in %
Grade designation . .
C Si Mn P S Cr Mo Ni Others|
Namne Number
. 0,20 1,0 | 0,5 | 0,035|0,030| 60 | 015 | 0,5
GX30CrSi7 1.4710 035 | 25 | 10 8.0
. 030 1,0 | 1,0 | 0,040 0,030 | 12,0 | 0,15 0,5
GX40CrSi13 1.4729 0.50 | 2.5 14.0
. 0,30 | 1,0 | 1,0 | 0,040 | 0,030 | 16,04 0,50 | 1,0
GX40CrSi17 1.4740 0.50 | 2.5 190
. 0,30 | 1,0 | 1,0 | 0,040 | 0,030 {~23,0 | 0,50 | 1,0
GX40CrSi24 1.4745 0.50 | 2.5 26,0
. 0,30 | 1,0 | 1,0 | 0,040 | 0,030 | 270 | 0,50 | 1,0
GX40CrSi28 1.4776 0.50 | 2.5 30.0
. 1,20 | 1,0 | 0,5 | 0,035 0,030 | 270 | 0,50 | 1,0
GX130CrSi29 1.4777 140 | 2.5 | 1.0 30,0
. 0,15 | 0,5 | 2,0%}.0,040 | 0,030 | 170 | 0,50 | 8,0
GX25CrNiSi18-9 1.4825 035 | 2.5 19,0 10,0
. 0,15 | 0,5~2,0 | 0,040 | 0,030 | 19,0 | 0,50 | 13,0
GX25CrNiSi40-14 1.4832 035 | 2.5 21.0 15.0
i 0,30 K350 | 2,0 | 0,040 | 0,030 | 21,0 | 0,50 | 9,0
GX40CrNiSi42-10 1.4826 0.50) 25 230 11,0
. 030 | 1,0 | 2,0 | 0,040 | 0,030 | 23,0 | 0,50 | 23,0 |Nb:0,80-1,80
GX40CrNiSiNb24-24 1.4855 0.50 | 2.5 25,0 25.0
s 0,30 | 1,0 | 0,5 | 0,040 | 0,030 | 24,0 | 0,50 | 11,0
GX40CrNiSi45-12 1.4837 050 | 2.5 | 2.0 270 14.0
i 0,30 | 1,0 | 2,0 | 0,040 | 0,030 | 24,0 | 0,50 | 19,0
GX40CrNiSi45-20 1.4848 0.50 | 2.5 270 220
i 0,30 1,0 | 1,5 | 0,040 | 0,030 | 25,0 | 0,50 | 3,0
GX40CrNiSiZ47-4 1.4823 050 | 25 28.0 6.0
68;35——30—26—6;6466,8636—39-0—2,506+—18;0—1Ce—18;5—220
GX50NiCrCo20-20-20 |1.4874 0,65 22,0 | 3,00 | 22,0 [Nb:0,75-1,25
W: 2,0- 3,0
e 0,05 0,5 | 2,0 | 0,040 0,030 | 19,0 | 0,50 | 31,0 |Nb:0,50-1,50
GX10NiCrSiNb32-20 1.4859 015 | 1.5 21.0 33.0
N 0,30 | 1,0 | 2,0 | 0,040 | 0,030 | 16,0 | 0,50 | 34,0
GX40NiCrSi35-17 1.4806 0.50 | 2.5 18.0 36,0
e 0,30 | 1,0 | 2,0 | 0,040 | 0,030 | 24,0 | 0,50 | 33,0
GX40NiCrSi35-26 1.4857 0.50 | 2.5 270 36,0
e 0,30 | 1,0 | 2,0 | 0,040 | 0,030 | 24,0 | 0,50 | 33,0 |Nb:0,80-1,80
GX40NiCrSiNb35-26 1.4852 0.50 | 2.5 270 36,0
NOTE A single value is the maximum limit.
a  Balance.
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Table 1 (continued)
Grade designation . .
C Si Mn P S Cr Mo Ni Others
Name Number
o a 0,30 | 1,0 2,0 | 0,040| 0,030 | 18,0 | 0,50 | 36,0
GX40NiCrSi38-19 1.4865 050 | 25 21.0 39,0
o 0,30 | 1,0 2,0 | 0,040 0,030 | 18,0 | 0,50 | 36,0 |Nb:1,20-1,80
GX40NiCrSiNb38-19 1.4849 050 | 25 21.0 39,0
. 0,35 | 1,0 1,5 | 0,040 | 0,030 | 270 | 0,50 | 47,0 |W:4,0-6,0
G-NiCr28W 2.4879 0.55 | 2.0 30.0 500
0,107 1,0 ;010,020 70,020 T 48,0 170,50 a Fe1,00
G-Nir50Nb 2.4680 52,0 N:0J16
Nb: 11,00 -1,80
iR 0,40 | 0,5 1,5 | 0,040 | 0,030 | 16,0 | 0,50 | 50,0
G-Nifr19 2.4687 0,60 | 2.0 21.0 550
iR 0,35 | 2,0 1,3 | 0,040 | 0,030 | 13,0 = 64,0
G-Nifr15 2.4815 0,65 19.0 69,0
GX5(NiCr- 1.4869 0,45 | 1,0 1,0 | 0,040 | 0,030 | 24,0 - 33,0 |W:4,0-6,0
CoWB5-25-15-5 ’ 0,55 | 2,0 26,0 37,0 |Co: 14,0-16,0
0,05 | 0,5 1,5 | 0,040 | 0,0307, 27,0 | 0,50 | 4,0 |Co:48,0-52,0
G-CqCr28 24778 1 925 | 15 30,0 Fe: Halance
NOTE A single value is the maximum limit.
a  Balance.

Table 2 — Mechanical properties at room temperature and maximum use temperature

Grade designation
Ryo,2 R, A HBW |Maximum use
Name Number MPa? | MPa? % max. | teperature®
min. | min. min. °C
GX3‘|)CrSi7 14710 750
GX4(CrSi13 1.4729 300¢ 850
GX4¢CI‘Si17 1.4740 300¢ 900
GX4¢CrSi24 1.4745 300¢ 1050
GX4(i)CrSi28 1.4776 320¢ 1100
GX130CrSi29 1.4777 400¢ 1100
GX25CrNiSi18-9 1.4825 230 450 15 900
GX25CrNiSi20-=14 1.4832 230 450 10 900
GX4(|)CrNiSiZZ—10 1.4826 230 450 8 950
GX4¢CrNiSiNb24—24 1.4855 220 400 4 1050
GX40CrNiSi25-12 1.4837 220 450 6 1050
GX40CrNiSi25-20 1.4848 220 450 6 1100
GX40CrNiSi27-4 1.4823 250 400 3 4004 1100
GX40NiCrCo20-20-20 1.4874 320 400 6 1150

a  1MPa=1N/mm?2

b Maximum use temperature depends on the actual use conditions and these values are being given only to aid the user.
These are given for oxidising environments. The actual composition will also affect performance.

¢ Maximum HBW in annealed condition. Castings may also be supplied in the “as-cast” condition, in which case hardness
limits will not apply.

d  Maximum HBW.

¢ Properties as agreed.

©1S0 2023 - All rights reserved 3
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Table 2 (continued)

Grade designation

Ryo,2 R, A HBW | Maximum use
Name Number MPa? | MPa? % max. |temperature®
min. | min. min. °C
GX10NiCrNb32-20 1.4859 170 440 20 1000
GX40NiCrSi35-17 1.4806 220 420 6 980
GX40NiCrSi35-26 1.4857 220 440 6 1050
GX40NiCrSiNb35-26 1.4852 220 440 4 1050
GX40NiCrSi38-19 1.4865 220 420 6 1.050
GX40NiCrSiNb38-19 1.4849 220 420 4 1000
G-NiCr28wW 2.4879 220 400 3 1200
G-NiCr50Nb 2.4680 230 540 8 1050
G-NiCr19 2.4687 220 440 5 1100
G-NiCr15 2.4815 200 400 3 1100
GX50NiCrCow35-25-15-5 1.4869 270 480 5 1200
G-CoCr28 2.4778 e e e 1200

b Maximun
These are giv

¢ Maximun|
limits will nof

d  Maximun]

¢ Propertig

a  1MPa=1N/mm?2

apply.
n HBW.

s as agreed.

b use temperature depends on the actual use conditions and these'wvalues are being given only to aid the|user.
kn for oxidising environments. The actual composition will alsa,affect performance.

h HBW in annealed condition. Castings may also be supplied.ifi’the “as-cast” condition, in which case harginess
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Annex A
(informative)
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UNS cast grades similar to ISO cast grades

Table A.1 — UNS cast grades similar to ISO cast grades

Grade designation UNS number

Name Number (is(;:::tl;;(l))r
GX30CrSi7 1.4710 —
GX40CrSi13 1.4729 ]91153
GX40CrSi17 1.4740 —
GX40CrSi24 1.4745 —
GX40CrSi28 1.4776 ]92605
GX130CrSi29 1.4777 —
GX25CrNiSi18-9 1.4825 192803
GX25CrNiSi20-14 1.4832 —
GX40CrNiSi22-10 1.4826 ]92803
GX40CrNiSiNb24-24 14855 —
GX40CrNiSi25-12 1.4837 ]93503
GX40CrNiSi25-20 1.4848 194204
GX40CrNiSi27-4 1.4823 ]93005
GX40NiCrCo20-20-20 1.4874 —
GX10NiCrNb32-20 1.4859 N08151
GX40NiCrSi35-17% 1.4806 N08002
GX40NiCrSi35=26 1.4857 NO08705
GX40NiGrSiNb35-26 1.4852 —
GX40NiCrSi38-19 1.4865 N08004
GX#40NiCrSiNb38-19 1.4849 N08008
G-NiCr28W 2.4879 —
G-NiCr50Nb 2.4680 R20501
G-NiCr19 2.4687 —
G-NiCr15 2.4815 N06006
GX50NiCrCoW35-25-15-5 1.4869 —
G-CoCr28 2.4778 —
NOTE The grade designations including the names and the numbers follow the
rules of EN 10027-1 and EN 10027-2.
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