
Duplication is prohibited. 複製禁止 

 

DOI: 10.48708/6771932 

 

 

 

 

HYDROGENIUS DATABASE 

－ SSRT Properties － 
 

No. A98 

 

 

 

 

 

Database on Slow Strain Rate Test (SSRT) Properties of cold-rolled JIS-

SUS304 (304 Type) Austenitic Stainless Steel in 115 MPa Hydrogen Gas 

 

 

 

 

 

2022 

 

 

Edited by 

Research Center for Hydrogen Industrial Use and Storage (HYDROGENIUS) 

Kyushu University 

  



Duplication is prohibited. 複製禁止 

HYDROGENIUS DATABASE No. A98 
 

Database on Slow Strain Rate Test (SSRT) Properties of cold-rolled JIS-SUS304 
(304 Type) Austenitic Stainless Steel in 115 MPa Hydrogen Gas 

 
Year of publication: 2022 

 

Technical Advisory Committee 

TSUJI Hirokazu (Chairperson, Tokyo Denki 

University) 

ARASHIMA Hironobu 

(Japan Steel Works M&E, Inc.) 

SUDA Shougo (Toyota Motor Corp.) 

FURUYA Yoshiyuki (NIMS) 

IIJIMA Takashi (AIST) 

ISHIZUKA Ayumu (Honda R&D Co., Ltd.) 

KATO Akira (KHK) 

KIMURA Mitsuo (University of Tokyo) 

KOBAYASHI Hiroshi (Japan Petroleum 

Energy Center) 

 

KUBOTA Kazumasa (Aichi Steel Corp.) 

MAEDA Takashi (The Japan Research and Development           

Center for Metals) 

MATSUNAGA Hisao (Kyushu University) 

TSUJIGAMI Hiroshi (Iwatani Corp.) 

OHMURA Tomohiko (Nippon Steel Corp.) 

ONO Yoshinori (NIMS) 

TAKAGI Shusaku (JFE Steel Corp.) 

TAKANO Naoyuki (Taiyo Nippon Sanso Corp.) 

TAMURA Hiroaki (JARI) 

TSUCHIYAMA Toshihiro (Kyushu University) 

YAMABE Junichiro (Fukuoka University)

 
Users’ acceptance of these terms: This HYDROGENIUS DATABASE is available without charge on these 
express terms that users who view, access, download to use this HYDROGENIUS DATABASE expressly 
agree to these terms of use indicated herein. If you do not accept these terms, you must not access, view or 
download to use for any purpose.  
 
Disclaimer: Unless otherwise stated, any products designed and/or fabricated in accordance with this 
HYDROGENIUS DATABASE are neither endorsed by nor affiliated with HYDROGENIUS. To the extent 
permitted by laws of Japan, HYDROGENIUS excludes, whether express or implied, all conditions, 
warranties, representations or other terms which may apply to this HYDROGENIUS DATABASE or any 
content on it. HYDROGENIUS will not be liable for any direct or indirect losses/damages of any 
consequence resulting from, whether in contract, tort (including negligence), breach of statutory duty or 
otherwise whether foreseeable or not, or arising under or in connection with use of or reliance on this 
HYDROGENIUS DATABASE and any content displayed on this HYDROGENIUS DATABASE, or for 
inability to use this HYDROGENIUS DATABASE thereon. There are no express or implied warranties of 
merchantability or fitness for a particular purpose regarding the use of this HYDROGENIUS DATABASE 
and any content displayed on this HYDROGENIUS DATABASE.  
 
All rights reserved: No part of this HYDROGENIUS DATABASE or any of content displayed on 
HYDROGENIUS DATABASE may be reproduced or republished in any format, stored in any electronic or 
alternative retrieval system, or else modified, transferred, distributed, circulated, transmitted or exploited in 
any manner, without the prior written permission of HYDROGENIUS. All company and product names, 
design rights and equipment that are featured, used or cited in this HYDROGENIUS DATABASE shall 
remain any of intellectual property and/or registered trademarks of their respective companies/owners. 
 
Termination: HYDROGENIUS reserves the rights to modify this HYDROGENIUS DATABASE 
in any way or discontinue providing any or all of this HYDROGENIUS DATABASE without notice. 
HYDROGENIUS may require the termination of any and all display distribution or other use of any or all of 
this HYDROGENIUS DATABASE for any reason.  
 
These terms of use, its subject matter and formation are governed by the laws of Japan, and the courts of 
Japan will have exclusive jurisdiction in case of dispute or claims related to this HYDROGENIUS 
DATABASE. 
 
Any personal information or data collected from your access to this HYDROGENIUS DATABASE will be 
handled according to the policy of Kyushu University Institution Repository (QIR) and Privacy Policy of 
Kyushu University which can be found at https://www.kyushu-u.ac.jp/en/website/privacypolicy. 
 

Copyright © 2022 

Kyushu University, Research Center for Hydrogen Industrial Use and Storage (HYDROGENIUS) 

744 Motooka, Nishi-ku, Fukuoka-city, Fukuoka, 819-0395, JAPAN 

Tel.: +81-92-802-3921   Fax: +81-92-802-3928 

E-mail: db@hydrogenius.kyushu-u.ac.jp 



Duplication is prohibited. 複製禁止 

~ 1 ~ 

1. MATERIALS 

 

Table 1  Production process and related data of SUS304. 

Heat Production process Product form Dimensions 

f1) Hot-rolled Plate 
Length: 7000 mm  Width: 2950 mm 

Thickness: 50 mm 

1) As reported by the manufacturer. 

 

 

Table 2  Chemical compositions of SUS304. 

 Heat 
Element (mass %) 

C Si Mn P S Ni Cr Mo Co Cu N 

Product 

analysis 
f1) 0.053 0.46 1.12 0.034 0.002 8.04 18.10 0.29  0.31 0.29 

Ladle 

analysis 

f2) 0.06 0.46 1.09 0.033 0.002 8.07 18.16  0.25   

Requirement3) 
max 0.08 1.00 2.00 0.045 0.030 10.50 20.00     

min      8.00 18.00     

1) As reported by HYDROGENIUS. 

2) As reported by the manufacturer. 

3) As per JIS G 4304 (2021), “Hot-rolled Stainless Steel Plate, Sheet and Strip”. 

 

 

Table 3  Heat treatment conditions of SUS304. 

Heat Heat treatment Condition 

f1) Solution-treatment 1100°C, 5 min, water cooled 

1) As reported by the manufacturer. 
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Table 4  Cold-rolling process of SUS304. 

Definition of cold-rolling 

reduction-ratio, CW (%) 
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2. MECHANICAL PROPERTIES 

 

Table 5  Mechanical properties of SUS304. 

 

Heat 

 

Tensile Properties 
Vickers 

hardness 

(HV) 

0.2% proof 

strength 

σ0.2 (MPa) 

Tensile 

strength 

σB (MPa) 

Elongation 

εf (%) 

Reduction 

of area 

φ (%) 

f1) 299 613 65   

Requirement2) 
max      

min 205 520 40   

1) As reported by the manufacturer. 

2) As per JIS G 4304 (2021), “Hot-rolled Stainless Steel Plate, Sheet and Strip”. 
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3. SSRT PROPERTIES 
 

Table 6  SSRT conditions. 

Type and capacity 

of testing machine 
Servo-hydraulic, 50 kN or 100 kN 

Loading condition Uniaxial, Monotonic 

Environment 

In 50 ~ 115 MPa hydrogen gas at −45 ~ 200°C 

In 0.1 MPa nitrogen gas at −45°C ~ −10°C 

In air at RT, 85°C, 200°C 

Gas purity Hydrogen gas: 99.999% (5N) 

Test speed 1.0 × 10−3 mm/s2) (5.0 × 10−5 s−1)3) 

Specimen1) 

(dimensions in mm) 

 

1) Specimen surface was finished by longitudinal polishing with 600 grade emery paper. 

2) Test speed was determined by crosshead speed. 

3) As determined based on a 20-mm, parallel-length of a specimen. 5.0 × 10−5 s−1 is given by (1.0 × 10−3 mm/s) / 20 mm. 

 

  


