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Development of High-Strength Low-Alloy Steel for High-Pressure Hydrogen Gas Accumulator
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Abstract

Reducing the cost of installing hydrogen stations is required in order to realize a hydrogen society.
One way to reduce the cost of high-pressure hydrogen accumulators used in hydrogen stations is
to reduce the number of hydrogen accumulators installed per location by increasing the capacity
of the accumulators. On the other hand, considering the hardenability and manufacturability of
steel materials, high-strength low-alloy steel with thin-wall design is required to achieve larger
capacity. In order to find high-strength and hydrogen-compatible steels, hydrogen compatibility
and accumulator compatibility were evaluated for Mo-V added steels and JIS standard steels for

existing accumulator steels as a comparison. The results of this study are as follows.
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FUEHIREE v, (°C/s) 10 & LT, A (D) 7212 (2) L&
L7-flEB LN En s odifE eIt L /-5 % IRt L7z,
B-added steel V., (°C/s)

=exp {2.94—0.75(2.7C+0.4Si+Mo+0.45Ni+0.8Cr+2.0Mo)} (1)
B-free steel V. (°C/s)

C-90

=exp {2.94—0.75(2.7C+0.4Si+Mn+0.45Ni+0.8Cr+Mo)—1} (2)
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Chemical compositions
(mass%)
Material C Si Mn Cr Mo A% Nb Other Ve gy °Cls) Experiment
Mo-0.10V 040 | 0.19 | 044 | 125 | 073 | 0.10 | 0.025 - 327 SSRT
Mo-0.26V 040 | 020 | 045 | 127 | 076 | 026 | 0.025 - 3.16 Jominy, SSRT
SNBI6 038 | 0.9 | 0.61 | 105 | 066 | 026 | 0.026 - 360 | Jominy, SSRT,K,,
1.5Mo 036 | 020 | 062 | 105 | 155 | 038 | 0.026 - 1.90 Jominy, SSRT
Mo-V added |0.5Cr 039 | 020 | 0.63 | 051 | 067 | 037 | 0.026 - 476 Jominy, SSRT
steels 0.5C-15Mo | 038 | 020 | 058 | 050 | 149 | 036 | 0.024 - 274 Jominy, SSRT
Ti: 0.026, B: 0.0015 ,
SNBI6-B 032 | 019 | 065 | 102 | 066 | 009 | 0.027 111 Jominy
N: 0.0040
05Cr-13Mo-B | 030 | 019 | 063 | 052 | 132 | 009 | 0025 | 1©0:026B:0.00121 ) o, Jominy, SSRT. K,
N: 0.0041 FCGR
_ SCM435 038 | 020 | 0.61 | 092 | 030 | - - 5.08 Jominy, SSRT
Conllpamon SNCM439 037 | 021 | 062 | 092 | 030 Ni: 2.0 262 | Jominy SSRLK,,
stee NCM .37 21 . . . 0: 0,001 . FCGR®

* Fatigue crack growth rate, FCGR
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%2 Vv O&BCHE MoBHLUAERCE Mo BOLS
Comparison of added and effective C and Mo content of Vo,
Material Added Added Calculated Observed Effective Effective Calculated Observed
ateria o o o o
C Mo Vo CClS) | Vi (°CI5) C Mo Vg °Cl8) | Vi (°CIs)
1.5Mo 036 1.55 1.90 3.1 034 1.00 3.0 29
0.5Cr-1.5Mo 038 1.49 2.74 4.2 036 1.08 3.9 39
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