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FOREWORD

This Malaysian Standard was developed by the Technical Committee on Iron and Steel
Castings under the authority of the Iron and Steel Industry Standards Committee.

This Malaysian Standard is identical with ISO 11973:1999, Heat-resistant cast steels and
alloys for general applications, published by the International Organization for Standardization
(ISO). However, for the purposes of this Malaysian Standard, the following apply:

Clause/Subclause Modifications

a) General Replace reference made to “ISO 4990:1986” with “MS ISO
4990:2005".

b) Clause 8 Replace “9.1.2, 9.1.3, 9.3, 9.8.1, 9.8.2, 9.9.1, 9.9.3 and 9.9.4”

with “B.2.1, B.2.2, B.3, B.8.1, B.8.2, B.9.1, B.9.3 and B.9.4”
respectively.

Explanation: This national standard adopts the latest standard of MS ISO 4990:2005 which
is identical to ISO 4990:2003.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.

NOTE. IDT on the front cover indicates an identical standard i.e. a standard where the technical content, structure,
and wording (or is an identical translation) of a Malaysian Standard is exactly the same as in an International Standard
or is identical in technical content and structure although it may contain the minimal editorial changes specified in
clause 4.2 of ISO/IEC Guide 21-1.
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HEAT-RESISTANT CAST STEELS AND ALLOYS FOR GENERAL
APPLICATIONS

1. Scope

This Malaysian Standard specifies chemical composition and mechanical properties of cast
steels for heat resistant service.

2. Normative reference

The following normative reference is indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative reference (including any amendments) applies.

MS ISO 4990:2005, Steel castings — General technical delivery requirements

3. General conditions for delivery

Materials furnished in conformity with this standard shall conform to the applicable
requirements of MS ISO 4990 including the supplementary requirements that are indicated on
the inquiry and purchase order.

4. Heat treatment

GX40CrSi13, GX40CrSi17, GX30CrSi7, GX40CrSi24, GX40CrSi28 and GX130CrSi29 may
be annealed at a temperature of 800 °C to 850 °C. If required, GX30CrSi7 may also be
supplied in the as-cast condition. Other grades produced to this standard do not require heat
treatment. If heat treatment is required, the treatment shall be established by mutual
agreement between the manufacturer and the purchaser, and shall be specified in the
purchase contract.

5. Chemical requirements

Alloys shall conform to the chemical requirements prescribed in Table 1.

6. Mechanical requirements
Mechanical testing at room temperature shall be performed when agreed upon between the

manufacturer and purchaser in which case the material shall conform to the requirements
listed in Table 2.
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7. 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.

8. Supplementary requirements

A list of standardised supplementary requirements for use on the option of the purchaser is
included in MS ISO 4990. Those which are ordinarily considered suitable for use with this
specification are given below. The details of these are listed in MS ISO 4990. Others, whether
or not in MS ISO 4990, may be used with this specification upon agreement between the
manufacturer and the purchaser.

B.2.1
B.2.2
B.3

B.8.1
B.8.2
B.9.1
B.9.3

B.9.4

Steelmaking process

Agreed manufacturing procedure

Chemical analysis for residual elements

Prior agreement relating to major finishing welds
Weld maps (sketches)

Liquid penetrant inspection

Radiographic inspection

Ultrasonic inspection (not for austenitic castings)
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Table 1. Chemical composition (wt. %)

Grade C Si Mn P S Cr Mo Ni Others
max. max.
GX30CrSi7 0.20 1.0 0.5 0.04 | 0.04 6 0.5 | 05
0.35 2.5 1.0 8
GX40CrSi13 0.3 1.0 0.5 0.04 | 0.03 12 0.5 1
0.5 25 1.0 14
GX40CrSi17 0.3 1.0 0.5 0.04 | 0.03 16 0.5 1
0.5 25 1.0 19
GX40CrSi24 0.3 1.0 0.5 0.04 | 0.03 23 0.5 1
0.5 25 1.0 26
GX40CrSi28 0.3 1.0 0.5 0.04 | 0.03 27 0.5 1
0.5 25 1.0 30
GX130CrSi29 1.2 1.0 0.5 0.04 | 0.03 27 0.5 1
1.4 25 1.0 30
GX25CrNiSi18-9 0.15 1.0 2 0.04 | 0.03 17 0.5 8
0.35 2.5 19 10
GX25CrNiSi20-14 0.15 1.0 2 0.04 | 0.03 19 05 | 13
0.35 2.5 21 15
GX40CrNiSi22-10 0.3 1.0 2 0.04 | 0.03 21 0.5 9
0.5 25 23 11
GX40CrNiSiNb24-24 0.25 1.0 2 0.04 | 0.03 23 05| 23 | Nb1.2-1.8
0.50 2.5 25 25
GX40CrNiSi25-12 0.3 1.0 2 0.04 | 0.03 24 05 | 11
0.5 25 27 14
GX40CrNiSi25-20 0.3 1.0 2 0.04 | 0.03 24 05 | 19
0.5 25 27 22
GX40CrNiSi27-4 0.3 1.0 1.5 0.04 | 0.03 25 0.5 3
0.5 2.5 28 6
GX40NiCrCo20-20-20 0.35 1.0 2 0.04 | 0.03 19 25 | 18 | Co 18-22
0.60 22 30 | 22 | W23
GX10NiCrNb31-20 0.05 1.2 1.2 0.04 | 0.03 19 0.5 | 30 | Nb0.8-1.5
0.12 23 34
GX40NiCrSi35-17 0.3 1.0 2 0.04 | 0.03 16 05 | 34
0.5 2.5 18 36
GX40NiCrSi35-26 0.3 1.0 2 0.04 | 0.03 24 0.5 | 33
0.5 25 27 36
GX40NiCrSiNb35-26 0.3 1.0 2 0.04 | 0.03 24 0.5 | 33 | Nb0.8-1.8
0.5 25 27 36
GX40NiCrSi38-19 0.3 1.0 2 0.04 | 0.03 18 05 | 36
0.5 25 21
GX40NiCrSiNb38-19 0.3 1.0 2 0.04 | 0.03 18 05| 36 | Nb1.2-1.8
0.5 25 21 39
GX45NiCrWSi48-28-5 0.35 1.0 1.5 0.04 | 0.03 27 47 | W4-6
0.55 2.5 30 50

© STANDARDS MALAYSIA 2007 - All rights reserved 3



MS ISO 11973:2007

Table 1. Chemical composition (wt. %) (continued)

Grade (o] Si | Mn P S Cr Mo Ni Others
max. | max.
GX10NiCrNb50-50 0.1 05 | 05 | 0.02 | 0.02 47 0.5 a N 0.16
52 N+C 0.2
Nb 1.4-1.7
GX50NiCr52-19 0.4 05| 15 | 0.04 | 0.03 16 0.5 50
0.6 2.0 21 55
GX50NiCr65-15 0.35 2 1.3 | 0.04 | 0.03 13 64
0.65 19 69
GX45NiCrCoW35-25-15-5 | 0.44 1 2 0.04 | 0.03 24 33 | W4-6
0.48 2 26 37 | Co 14-16
GX30CoCr50-28 0.5 1 1 0.04 | 0.03 25 0.5 1 Co 48-52-0
30 Fe 20 max.

NOTE. A single value is the maximum limit.
? Balance
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Table 2. Mechanical properties at room temperature and maximum use temperature

Grade Proof Ultimate A HB Maximum

Stess Tensile (%) use

R, 0.2 Strength min. temperature °

(MPa) * P (°C)

min. (MPa) *

min.

GX30CrSi7 750
GX40CrSi13 300 ° 850
GX40CrSi17 300° 900
GX40CrSi24 300° 1050
GX40CrSi28 320° 1100
GX130CrSi29 400 ° 1100
GX25CrNiSi18-9 230 450 15 900
GX25CrNiSi20-14 230 450 10 900
GX40CrNiSi22-10 230 450 8 950
GX40CrNiSiNb24-24 220 400 4 1050
GX40CrNiSi25-12 220 450 6 1050
GX40CrNiSi25-20 220 450 6 1100
GX40CrNiSi27-4 250 400 3 400 ¢ 1100
GX40NiCrCo20-20-20 320 400 6 1150
GX10NiCrNb31-20 170 440 20 1000
GX40NiCrSi35-17 220 420 6 980
GX40NiCrSi35-26 220 440 6 1 050
GX40NiCrSiNb35-26 220 440 4 1050
GX40NiCrSi38-19 220 420 6 1 050
GX40NiCrSiNb38-19 220 420 4 1000
GX45NiCrWSi48-28-5 220 400 3 1200
GX10NiCrNb50-50 230 540 8 1 050
GX50NiCr52-19 220 440 5 1100
GX50NiCr65-15 200 400 3 1100
GX45NiCrCoW35-25-15-5 270 480 5 1200
Gx30CoCr50-28 € € € € 1200
2 1 MPa = 1 N/mm®
® Maximum use temperature depends upon the actual use conditions and these values are being
given only to aid the user. These are given for oxidising environments. The actual alloy
composition will also affect performance.
¢ Maximum HB in annealed condition. Castings may also be supplied in the “as cast” condition, in
which case hardness limits will not apply.
¢ Maximum HB.
® Properties as agreed.
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