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This Japanese Industrial Standard has been revised by the Minister of 
Economy, Trade and Industry based on the provision of Article 14, para-
graph (1) of the Industrial Standardization Act applied mutatis mutandis 
pursuant to the provision of Article 16 of the said Act in response to a 
proposal for revision of Japanese Industrial Standard with a draft being 
attached, submitted by The Japan Iron and Steel Federation (JISF), an 
accredited standards development organization. This edition replaces the 
previous edition (JIS G 3106 : 2022), which has been technically revised. 

However, JIS G 3106 : 2022 may be applied in the JIS mark certification 
based on the relevant provisions of Article 30, paragraph (1), etc. of the 
Industrial Standardization Act until 19 February 2025. 

This JIS document is protected by the Copyright Act. 

Attention is drawn to the possibility that some parts of this Standard 
may conflict with patent rights, published patent application or utility 
model rights. The relevant Minister is not responsible for identifying any 
of such patent rights, published patent application or utility model rights. 
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Rolled steels for welded structure 

 

Introduction 

  This Japanese Industrial Standard has been prepared based on ISO 630-1 : 2021 
(Edition 2), ISO 630-2 : 2021 (Edition 3) and ISO 630-3 : 2021 (Edition 2) with some 
modifications of the technical contents. 

  Annex JA to Annex JD are unique to JIS and not given in the corresponding Inter-
national Standards. The vertical lines on both sides and dotted underlines indicate 
changes from the corresponding International Standards. A list of modifications with 
the explanations is given in Annex JE. 

1  Scope 

  This Standard specifies requirements for highly weldable hot rolled steels used for 
welded structures such as bridges, ships, rolling stock, petroleum storage tanks and 
containers (hereafter referred to as steel products) and highly weldable hot extruded 
sections. 

  The quality requirements specific to hot extruded sections and deformed flats are 
given in Annex JC and Annex JD, respectively. 

NOTE The International Standards corresponding to this Standard and the 
symbol of degree of correspondence are as follows. 

 ISO 630-1 : 2021  Structural steels — Part 1 : General technical delivery 
conditions for hot-rolled products 

 ISO 630-2 : 2021  Structural steels — Part 2 : Technical delivery condi-
tions for structural steels for general purposes  

 ISO 630-3 : 2021  Structural steels — Part 3 : Technical delivery condi-
tions for fine-grain structural steels (overall evaluation : MOD) 

   In addition, symbols which denote the degree of correspondence in the 
contents between the relevant International Standards and JIS are IDT 
(identical), MOD (modified), and NEQ (not equivalent) according to 
ISO/IEC Guide 21-1. 

2  Normative references 

  Part or all of the provisions of the following standards, through reference in this text, 
constitute provisions of this Standard. The most recent editions of the standards (in-
cluding amendments) indicated below shall be applied. 

JIS G 0201 Glossary of terms used in iron and steel (Heat treatment) 
JIS G 0202 Glossary of terms used in iron and steel (Testing) 
JIS G 0203 Glossary of terms used in iron and steel (Products and quality) 
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JIS G 0320 Standard test method for heat analysis of steel products 

JIS G 0404 Steel and steel products — General technical delivery requirements 

JIS G 0415 Steel and steel products — Inspection documents 

JIS G 0416 Steel and steel products — Location and preparation of samples and 
test pieces for mechanical testing 

JIS G 3192 Dimensions, shape, mass and permissible variations of hot rolled steel 
sections 

JIS G 3193 Dimensions, shape, mass and permissible variations of hot rolled steel 
plates, sheets and strips 

JIS G 3194 Dimensions, shape, mass and permissible variations of hot rolled flat 
steel 

JIS Z 2241 Metallic materials — Tensile testing — Method of test at room tem-
perature 

JIS Z 2242 Method for Charpy pendulum impact test of metallic materials 

3  Terms and definitions 

  For the purpose of this Standard, the terms and definitions given in JIS G 0201, JIS 
G 0202 and JIS G 0203 apply.  

4  Symbols of grade and applicable thicknesses 

  The steel products are classified into 11 grades, and their symbols and applicable 
thicknesses shall be as given in Table 1. 

 

Table 1  Symbols of grade and applicable thicknesses 
Symbol of grade Shape of steel product Applicable 

thickness a), b) mm 
SM400A 
SM400B 

Plate/sheet c), strip in coil and section ≤200 
Flat ≤100 

SM400C 
Plate/sheet c), strip in coil and section ≤100 

Flat d)  ≤50 
SM490A 
SM490B 

Plate/sheet c), strip in coil, and section ≤200 
Flat ≤100 

SM490C 
Plate/sheet c), strip in coil, and section ≤100 

Flat d) ≤50 
SM490YA 
SM490YB Plate/sheet c), strip in coil, section, and flat ≤100 

SM520B Plate/sheet c), strip in coil, section, and flat ≤100 

SM520C 
Plate/sheet c), strip in coil, and section ≤100 

Flat d) ≤40 

SM570 
Plate/sheet c), strip in coil, and section ≤100 

Flat ≤40 
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Table 1  (concluded) 
Note a) The thickness of sections shall be t or t2 in Table 3 of JIS G 3192, t2 in 

Table 4 of JIS G 3192 and t2 in Table 5 of JIS G 3192. 
Note b) The thickness of deformed flats shall be the maximum thickness.  
Note c) For plates/sheets, the following applicable thickness may be applied 

upon agreement between the purchaser and the manufacturer : 
 SM400A : ≤450 
 SM490A : ≤300 
 SM400B, SM400C, SM490B and SM490C : ≤250 
 SM490YA, SM490YB, SM520B, SM520C and SM570 : ≤150 
Note d) For flats, the following applicable thickness may be applied upon 

agreement between the purchaser and the manufacturer : 
 SM400C and SM490C : ≤75 
 SM520C : ≤50 

 

5  Chemical composition 

  Steel products shall be tested in accordance with 11.1, and their heat analysis values 
shall conform to Table 2. The heat analysis values of steel plates/sheets agreed be-
tween the purchaser and the manufacturer according to Note c) of Table 1 shall conform 
to Table JA.1. 

 

Table 2  Chemical composition a) 
Unit: % 

Symbol of grade Thickness b), c)  
mm 

C Si Mn P S 

SM400A 
≤50 ≤0.23 

－ ≥2.5×C d)  ≤0.035 ≤0.035 > 50 ≤ 200 ≤0.25 

SM400B 
≤50 ≤0.20 ≤0.35 0.60 to 1.50 ≤0.035 ≤0.035 > 50 ≤ 200 ≤0.22 

SM400C ≤100 ≤0.18 ≤0.35 0.60 to 1.50 ≤0.035 ≤0.035 

SM490A 
≤50 ≤0.20 ≤0.55 ≤1.65 ≤0.035 ≤0.035 > 50 ≤ 200 ≤0.22 

SM490B 
≤50 ≤0.18 ≤0.55 ≤1.65 ≤0.035 ≤0.035 > 50 ≤ 200 ≤0.20 

SM490C ≤100 ≤0.18 ≤0.55 ≤1.65 ≤0.035 ≤0.035 
SM490YA 
SM490YB ≤100 ≤0.20 ≤0.55 ≤1.65 ≤0.035 ≤0.035 

SM520B 
SM520C ≤100 ≤0.20 ≤0.55 ≤1.65 ≤0.035 ≤0.035 

SM570 ≤100 ≤0.18 ≤0.55 ≤1.70 ≤0.035 ≤0.035 
Note a) Elements in the table with no limit values or elements not given in the table may be 

added as necessary. 
Note b) The thickness of sections shall be t or t2 in Table 3 of JIS G 3192, t2 in Table 4 of JIS G 

3192 and t2 in Table 5 of JIS G 3192. 
Note c) The thickness of deformed flats shall be the maximum thickness. 
Note d) For the value of carbon, the heat analysis value shall be applied. 

Copyright Japanese Standards Association 
Provided by Accuris under license with JSA Licensee=Hong Kong Polytechnic University/9976803100, User=CEN, Siyu

Not for Resale, 01/12/2025 09:42:12 MSTNo reproduction or networking permitted without license from Accuris

--``,,``````,,``````,`,,,```,`-``,,`,,,,-``,,`,,,,---

Full document details: JIS G 3106 2024

http://www.avadocuments.com/doc/jis-g-3106-2024
http://www.avadocuments.com/doc/jis-g-3106-2024


4 
G 3106 : 2024 

PROTECTED BY COPYRIGHT 

6  Heat treatment and symbols of heat treatment 

6.1  Heat treatment 

  As necessary, steel products may be subjected to normalizing, tempering, or quench-
ing and tempering. All steel products may be subjected to thermo-mechanical control 
process or other heat treatment according to the agreement between the purchaser and 
the manufacturer (referred to as agreement in 6.2). 

6.2  Symbols of heat treatment 

  Heat treated steel products shall be given the following heat treatment symbols. 

  The following symbols shall be suffixed to the symbol of grade given in Table 1. 

a) Normalizing by agreement :  N 

b) Tempering by agreement : T 

c) Quenching and tempering :  Q 

d) Thermo-mechanical control process on steel products by agreement : TMC 

e) Proper heat treatment on steel products by agreement : Symbol agreed 

Example SM490CN, SM570TMC 

7  Weldability  

7.1  General weldability requirements 

  The evaluation of weldability shall be based on carbon equivalent values. The 
weld-crack sensitivity composition may be applied in place of the carbon equivalent by 
agreement between the purchaser and the manufacturer. 

7.2  Carbon equivalent  

7.2.1  Calculation of carbon equivalent 

  The carbon equivalent shall be calculated by Formula (1) using the heat analysis 
values obtained according to 11.1. All the elements in the formula shall be included in 
the calculation regardless of whether they were intentionally added. 

eq
Mn Si Ni Cr Mo VC
6 24 40 5 4 14

C = + + + + + +  ··········································· (1)
 

where, Ceq : carbon equivalent (%) 

7.2.2  Carbon equivalent of SM570 

  The carbon equivalent of SM570 shall be applied to quenched and tempered steel 
products, and shall be as given in Table 3.  
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Table 3  Carbon equivalent of SM570 
Symbol of grade Thickness a)  mm Carbon equivalent  % 

SM570 
≤50 ≤0.44 

> 50 ≤ 100 ≤0.47 
Note a) The carbon equivalent of steel products with a thickness over 100 

mm shall be as agreed between the purchaser and the manufactur-
er. 

 

7.2.3  Carbon equivalent of steel plates/sheets manufactured by thermo-mechanical 
control process 

  For steel plates/sheets manufactured by thermo-mechanical control process as 
agreed between the purchaser and the manufacturer, the carbon equivalent shall be as 
given in Table 4. 

 

Table 4  Carbon equivalent of steel plates/sheets manufactured by thermo-mechanical 
control process 

Symbol of grade Thickness a)  mm Carbon 
equivalent  % 

SM490A SM490B 
SM490YA SM490YB 

SM490C 

≤50 ≤0.38 

> 50 ≤ 100 ≤0.40 

SM520B 
SM520C 

≤50 ≤0.40 
> 50 ≤ 100 ≤0.42 

Note a) The carbon equivalent of steel products with a thickness 
over 100 mm shall be as agreed between the purchaser 
and the manufacturer. 

 

7.3  Weld-crack sensitivity composition 

7.3.1  Calculation formula for weld-crack sensitivity composition 

  The weld-crack sensitivity composition shall be calculated by Formula (2) using the 
heat analysis values obtained according to 11.1. All the elements in the formula shall 
be included in the calculation regardless of whether they were intentionally added. 

CM
Si Mn Cu Ni Cr Mo VC 5B
30 20 20 60 20 15 10

P = + + + + + + + +  ································(2)
 

where, PCM : weld-crack sensitivity composition (%) 

7.3.2  Weld-crack sensitivity composition of SM570 

  The weld-crack sensitivity composition of SM570 shall be as given in Table 5.  
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