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Foreword 

This Malaysian Standard was developed by the Technical Committee on Alloy Steels under 
the authority of the Industry Standards Committee on Metallic Materials and Semi-Finished 
Products. 

Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
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Alloy steel bolting materials for high temperature service 

1  Scope 

This Malaysian Standard specifies the alloy steel bolting materials to be used for pressure 
vessels, valves, flanges and joints used for high temperature services (hereafter referred to 
as “bolting materials”). 

Bolting materials herein mean steel bars, wire rods, bolts not subjected to the screw cutting 
process, such as stud bolts, hexagonal bolts, etc. 

2  Normative references 

The following normative references are 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 1846:2016, Steel and steel products - General technical delivery requirements 

ISO 10474:2013, Steel and steel products - Inspection documents 

JIS G 0320, Standard test methods for heat analysis of steel products 

JIS G 0321:2010, Product analysis and its tolerance for wrought steel 

JIS G 3191, Dimensions, mass and permissible variations of hot rolled steel bars and bar in 
coil 

JIS Z 2241, Metallic materials - Tensile testing - Method of test at room temperature 

3  Class, symbol and applicable diameter 

The class, symbol and applicable diameter of the bolting materials shall be as given in 
Table 1. 
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Table 1.  Class, symbol and applicable diameter 

Class Symbol Diameter, Ø 

(mm) 

Informative reference 

Class 1 SNB5 Ø 100 max. 

AISI 501 

ASTM A193-B 5 

5.0 % chromium steel 

Class 2 SNB7 Ø 120 max. 

AISI 4140, AISI 4142, AISI 4145 

ASTM A193-B 7 
1.0 % chrome - 0.20 % molybdenum 
steel 

Class 3 SNB16 Ø 180 max. 
ASTM A193-B 16  

1.0 % chrome - 0.60 % molybdenum 
steel - 0.3 % vanadium steel 

4  Manufacturing method 

The manufacturing method shall be as follows: 

a) Bolting materials shall be manufactured from killed steel.

b) Bolting materials shall be manufactured by hot rolling or hot forging, and if necessary,
cold working such as cutting, grinding and cold drawing may be performed.

c) Bolting materials shall be subjected to the heat treatment either of normalising tempering
or quenching tempering, and the tempering temperature shall be as given in Table 2. If
the heat treatment is performed by the purchaser, the bolting materials without heat
treatment may be supplied by the manufacturer.

Table 2.  Tempering temperature 

Class Symbol Tempering temperature, min. 

( ͦ C) 

Class 1 SNB5 
595 

Class 2 SNB7 

Class 3 SNB16 650 

5  Chemical composition 

5.1  Cast analysis value 

Bolting materials shall be tested in accordance with 9.1 and cast analysis values shall be as 
given in Table 3. 
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Table 3.  Chemical composition (cast analysis) a 
 

Units in percentage 

Class Symbol C Si Mn P S Cr Mo V 

Class 1 SNB5 0.10 
min. 

1.00 
max. 

1.00 
max. 

0.040 
max. 

0.030 
max. 

4.00 to 
6.00 

0.40 to 
0.65 

- 

Class 2 SNB7 0.38 to 
0.48 b 

0.20 to 
0.35 

0.75 to 
1.00 

0.040 
max. 

0.040 
max. 

0.80 to 
1.10 

0.15 to 
0.25 

- 

Class 3 SNB16 0.36 to 
0.44 

0.20 to 
0.35 

0.45 to 
0.70 

0.040 
max. 

0.040 
max. 

0.80 to 
1.15 

0.50 to 
0.65 

0.25 to 
0.35 

a No additional elements not specified in this table shall be added intentionally, unless agreed 
between the purchaser and the manufacturer. 
b When the diameter of the bolting material is over 90 mm, the upper limit of the carbon content of 
SNB7 may be made to 0.50 %. 

 
5.2  Product analysis value 
 
Product analysis of bolting materials, when requested by the purchaser, shall be tested in 
accordance with 9.1 and the tolerance values shall be as given in Table 4 of  
JIS G 0321:2010. 
 
 

6  Mechanical properties 
 
Bolting materials subject to the heat treatment either of normalising tempering or quenching 
tempering shall be tested in accordance with 9.2 and the mechanical properties thereof shall 
be as given in Table 4. 
 
The hardness test shall be performed only when requested by the purchaser, and the testing 
method and the hardness values shall be upon the agreement between the purchaser and the 
manufacturer. 
 

Table 4.  Mechanical properties 
 

Class Symbol 

Diameter, Ø 

(mm) 

Yield 
strength, 

min. 

(N/mm2) 

Tensile 
strength, 

min. 

(N/mm2) 

Elongation, 
min. 

(%) 

Reduction 
of area, 

min. 

(%) 

Class 1 SNB5 Ø ≤ 100 550 690 16  50 

Class 2 SNB7 

Ø ≤ 63 725 860 16 50 

63 < Ø ≤ 100 655 800 16 50 

100 < Ø ≤ 120 520 690 18 50 

Class 3 SNB16 

Ø ≤ 63 725 860 18 50 

63 < Ø ≤ 100 655 760 17 50 

100 < Ø ≤ 180 590 690 16 50 

NOTE. 1 N/mm2   = 1 MPa 
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7  Tolerances on shapes and dimensions 
 
Tolerances on shapes and dimensions shall be as follows. 
 
a) Tolerances on shapes and dimensions of hot rolled round steel bars shall be as given in 

Table 5 regardless of the heat treatment. 
 

Table 5.  Tolerances on shapes and dimensions of round steel bars 
 

Parameter Tolerances 

Tolerances on diameter ± 1.5 %, however, the minimum value shall be 0.4 mm 

Allowable deviation on diameter Not exceeding 70 % of the range of tolerance. 

Tolerance 
on length 

7 m or under in 
length 

+ 40 

- 0 mm 

Over 7 m in length Add 5 mm to the plus side tolerance shown above for 
every 1 m or its fraction increased. The minus side 
tolerance shall be 0 mm. 

Straightness Upon the agreement between the purchaser and the 
manufacturer. 

NOTE.  The allowable deviation on diameter means the difference between the maximum and 
minimum diameters on the same cross-section of the steel product. 

 
b) Tolerances on dimensions of hot rolled wire rods shall be as given in Table 6. In the 

cases where the diameter is over 50 mm, the tolerance shall be upon agreement 
between the purchaser and the manufacturer. 

 
Table 6.  Tolerances on dimensions of hot rolled wire rods 

 
Dimensions in millimeters 

Diameter, Ø Tolerances on diameter Allowable deviation on diameter, 
max. 

Ø ≤ 15 ± 0.3 0.4  

15 < Ø ≤ 25 ± 0.4 0.5  

25 < Ø ≤ 32 ± 0.5 0.6  

32 < Ø ≤ 50 ± 0.6 0.7  

 
c) Tolerances on shapes and dimensions of bolting materials other than hot rolled round 

steel bars or wire rods shall be upon agreement between the purchaser and the 
manufacturer. 

 
 

8  Appearance 
 
The appearance of bolting material shall be a good finish and free from defects detrimental to 
practical use. Processing for shipment in coils does not afford the manufacturer the 
opportunity to observe the whole length for defects or to remove defective portions. For this 
reason, coiled products may include some abnormal portions. Such abnormal portions shall 
be subjected to the agreement between the purchaser and the manufacturer. 
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The permissible depth of flaws of steel bars and wire rods shall be upon the agreement 
between the purchaser and the manufacturer. 
 
 

9  Tests 
 
9.1  Chemical analysis 
 
The chemical analysis shall be as follows: 
 
a) The chemical composition shall be determined by cast analysis and general requirements 

for chemical analysis and the sampling method for cast analysis shall be as specified in 
7.2 of MS 1846:2016. 

 
b) The sampling method for product analysis shall be as specified in Clause 4 of  

JIS G 0321:2010. The tensile test piece after rupture may be used as the specimen for 
product analysis. 

 
c) The method for cast analysis shall be as specified in JIS G 0320. The method for product 

analysis shall be as specified in JIS G 0321:2010. 
 
9.2  Mechanical test 
 
9.2.1  General 
 
General requirements for the mechanical test shall be as specified in 7.1 of MS 1846:2016. 
 
9.2.2  Sampling method of specimen and number of test pieces 
 
The sampling method of specimen shall be in accordance with 8.3.3 of MS 1846:2016 and 
the number of test pieces shall be as follows:  
 
a) For the steel bar, one tensile test piece shall be taken from each heat, same tempering 

furnace and same diameter. In this case of the continuous heat treatment in the 
continuous furnace, the materials subject to the same heat treatment of each same heat, 
same process condition and same diameter shall be deemed as one lot. In this case, 
when the mass of a lot is 9 000 kg or less, the number of the tensile test piece shall be 
two and when it exceeds 9 000 kg, one piece shall be added for each additional 4 500 kg 
or its fraction in mass increase. 

 
b) For the bolting materials other than steel bars, the mass or number of pieces shown in 

Table 7 shall be deemed as one set, and one tensile test piece shall be taken from every 
set for each heat, same tempering furnace and same diameter. 

 
Table 7.  Mass or number of one set 

 

Diameter, Ø 

(mm) 
Mass or number of one set, max. 

Ø ≤ 28 780 kg 

28 < Ø ≤ 45 2 000 kg 

45 < Ø ≤ 63 2 700 kg 

Ø > 63 100 pieces 
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9.2.3  Test pieces 
 
The tensile test piece shall be No. 10 test piece of JIS Z 2241. If it is unable to take No. 10 
test piece, the shape and dimension of applicable test piece shall be upon the agreement 
between the purchaser and the manufacturer. 
 
9.2.4  Test method 
 
The method for tensile test shall be in accordance with JIS Z 2241. 
 
9.3  Other tests 
 
The purchaser may designate the following tests upon the agreement between the purchaser 
and the manufacturer such as tensile test at high temperature, creep test, creep rupture test 
and charpy impact test. 
 
In this case, the sampling method, the test method, and the criteria of acceptance shall 
preliminarily be agreed with the manufacturer. 
 
 

10  Inspection 
 
10.1  Inspection 
 
The inspection shall be as follows: 
 
a)  General requirements of inspection shall be as specified in MS 1846:2016. 
 
b)  The chemical composition shall comply with Clause 5. 
 
c)  The mechanical properties shall comply with Clause 6. 
 
d)  The tolerances on shapes and dimensions shall comply with Clause 7. 
 
e)  The appearance shall comply with Clause 8. 
 
f) Other inspections - When any of the tests specified in 9.3 is performed, the test result 

shall comply with the criteria of acceptance upon agreement between the purchaser and 
the manufacturer. 

 
10.2  Re-inspection 
 
For bolting materials which fail to meet the requirements of the tensile test, re-test may be 
carried out for acceptance in accordance with 8.3.4.3 of MS 1846:2016. 
 
 

11  Marking 
 
For each bolting material that has passed the inspection, the following items shall be marked 
by suitable method. For bolting material of which the diameter is less than 30 mm may be 
bundled together and marked for each bundle by a suitable method. 
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A part of following particulars may be omitted when agreed upon between the purchaser and 
the manufacturer: 
 
a)  symbol of class; 
 
b)  heat number or other product number; 
 
c)  dimensions as specified in JIS G 3191; 
 
d)  quantity or mass of each bundle; and 
 
e)  manufacturer’s name or its identifying brand. 
 
 

12  Report 
 
The report shall conform to the requirement of 8.5 of MS 1846:2016. However, unless 
otherwise specified at the time of ordering, the type of inspection document shall conform to 
either standard designation 3.1 or 3.2 in Table 1 of ISO 10474:2013. 
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