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This Japanese Industrial Standard has been revised by the Minister of 
Economy, Trade and Industry through deliberations at the Japanese In-
dustrial Standards Committee as the result of proposal for revision of 
Japanese Industrial Standard submitted by The Japan Iron and Steel 
Federation (JISF) with a draft being attached, based on the provision of 
Article 12, paragraph (1) of the Industrial Standardization Act applied 
mutatis mutandis pursuant to the provision of Article 16 of the said Act. 
This edition replaces the previous edition (JIS A 5523:2012), which has 
been technically revised. 

However, JIS A 5523: 2012 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 21 February 2022. 

This JIS document is protected by the Copyright Act. 

It should be noted that being in conformance with this Standard may 
come under the use of the patent rights and other rights held by the fol-
lowing: 

— Name: Nippon Steel Corporation   Address: 2-6-1, Marunouchi, 
Chiyoda-ku, Tokyo 

 

The holder/holders of this/these patent right/rights and other rights 
has/have indicated an intention of granting license to anyone under the 
nondiscriminatory and reasonable conditions, except to the other relevant 
holders of the patent rights and other rights related to this Standard who 
will not grant their licenses under the same conditions. 

It should be noted that following this Standard does not always refer to 
granting a free license. 

Some parts of this Standard may conflict with patent rights and other 
rights other than mentioned above. The relevant Minister and the Japa-
nese Industrial Standards Committee are not responsible for identifying 
any of such patent rights and other rights. 

The “patent rights and other rights” as mentioned here include patent 
right, published patent application or utility model right. 
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Weldable hot rolled steel sheet piles 

 

1  Scope 

  This Japanese Industrial Standard specifies the requirements 1) for hot rolled steel 
sheet piles (hereafter referred to as steel sheet piles) especially excellent in weldability, 
which are used for sheathing, coffering, structural foundations and other similar ap-
plications. 

Note 1) This Standard also specifies the determination methods of carbon equiv-
alent, free nitrogen and Charpy absorbed energy, which are not de-
scribed in JIS A 5528. 

2  Normative references 

  The following standards contain provisions which, 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 0320 Standard test method for heat analysis of steel products 

JIS G 0321 Product analysis and its tolerance for wrought steel 
JIS G 0404 Steel and steel products — General technical delivery requirements 

JIS G 0415 Steel and steel products — Inspection documents 

JIS G 1201 Iron and steel — General rules for analytical methods 

JIS G 1228 Iron and steel — Methods for determination of nitrogen content 
JIS G 3192 Dimensions, mass and permissible variations of hot rolled steel sec-

tions 

JIS R 6010 Coated abrasive grain sizes 

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  Term and definition 

  For the purpose of this Standard, the following term and definition apply. 

3.1 

free nitrogen 

nitrogen dissolved in steel other than nitrogen in nitride (nitride type nitrogen) which 
is chemically combined with alloy elements having high affinity with nitrogen (alu-
minium, titanium, vanadium, etc.) and precipitated in steel  

  However, nitrogen contained in silicon nitride is to be included in free nitrogen.  
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4  Symbols of grade 

  The steel sheet piles shall be classified into three grades and the symbols shall be as 
given in Table 1. 

 

Table 1  Symbols of grade 
Symbol of grade 

SYW295 
SYW390 
SYW430 

 

5  Chemical compositions 

  The steel sheet piles shall be tested in accordance with 10.1 and the heat analysis 
values shall be as given in Table 2. 

 

Table 2  Chemical compositions 
Unit: % 

Symbol of 
grade 

C Si Mn P S Free nitrogen a) 

SYW295 0.18 max. 0.55 max. 1.50 max. 0.040 max. 0.040 max. 0.006 0 max. b) 
SYW390 
SYW430 

  If necessary, alloy elements other than those in this table may be added. For the chemical 
compositions contained in the calculation formula for carbon equivalent specified in Clause 6 
but not given in this table, the test of 10.1 shall be carried out. 
Notes a) The quantitative value of free nitrogen shall be obtained from the total quantitative 

value of nitrogen in the steel subtracted by the quantitative value of nitride type ni-
trogen. The total quantitative value of nitrogen shall be obtained in accordance with 
JIS G 1228. The quantitative value of nitride type nitrogen shall be obtained in ac-
cordance with Annex A. The quantitative value of silicon nitride cannot be obtained 
by this method; therefore, the quantitative value of nitrogen contained in silicon ni-
tride is to be included in that of free nitrogen. The quantitative value of nitride type 
nitrogen shall be obtained using the sample taken from the product. Total nitrogen 
content rate may be replaced by the value of free nitrogen content rate. 

 b) For the steel products whose free nitrogen content rate is over 0.006 0 % to and in-
cluding 0.010 0 %, the Charpy impact test shall be carried out on the test piece sub-
jected to the strain ageing (subjected to 3 % strain, then kept 1 h at 250 °C); if the 
result satisfies Table 5, the specified value of free nitrogen may be determined as 
0.010 0 % or under. 

 

6  Carbon equivalent 

  The carbon equivalent of steel sheet pile shall be calculated according to Formula (1) 
using the heat analysis values of 10.1, and the result shall be as given in Table 3. 
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14
V
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Mo
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Cr

40
Ni

24
Si

6
MnCeq ++++++=C  ············································ (1) 

where, Ceq : carbon equivalent (%) 

 

Table 3  Carbon equivalent 
Unit: % 

Symbol of grade Carbon equivalent 
SYW295 0.44 max. 
SYW390 0.45 max. 
SYW430 0.46 max. 

 

  Upon the agreement between the purchaser and the manufacturer, the carbon 
equivalent may be determined using Formula (2) in place of Table 3. Even in this case, 
the carbon equivalent according to Formula (1) shall satisfy Table 3. 

15
CuNi

5
VMoCr

6
MnC)IIW(eq

+
+

++
++=C  ······································ (2) 

where,    Ceq (IIW) : carbon equivalent obtained according to the formula of IIW 2) 
(%) 

Note 2) International Institute of Welding 

7  Mechanical properties 

7.1  Yield point or proof stress, tensile strength and elongation 

  The tensile test shall be carried out on steel sheet piles in accordance with 10.2, and 
the yield point or proof stress, tensile strength and elongation shall be as given in Ta-
ble 4. 

 

Table 4  Yield point or proof stress, tensile strength and elongation 
Symbol 
of grade 

Yield point or 
proof stress 

N/mm2 

Tensile 
strength 
N/mm2 

Test piece Elongation 
 

% 

SYW295 295 min. 450 min. No. 1A 18 min. 
No. 14B 24 min. 

SYW390 390 min. 490 min. No. 1A 16 min. 
No. 14B 20 min. 

SYW430 430 min. 510 min. No. 1A 14 min. 
No. 14B 19 min. 

NOTE  1 N/mm2 = 1 MPa 
 

7.2  Coupling tensile strength of steel sheet piles having straight line shape 

  The steel sheet piles having straight line shape shall be tested in accordance with 
10.3, and the coupling tensile strength 3) shall be 3.92 MN/m or over for those of under 
10 mm in thickness and 5.88 MN/m or over for those of 10 mm or over to and excluding 
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