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SSRT 20mm
4mm SSRT 90MPa
5x10° st
SEM
21 Ni
Ni =27.8 43% Cu N Ni
22 Ni =27.8
Ni 30.0
23 Base Ni 27.8/ 1Cu Ni 30.0/
EBSD Vs KAM
40% Base 10% A4
1Cu \V4
Cu N
Y
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-40 Ni, Cu, N 15Cr-9Mn-

Ni-Cu-N Ni 55 7.0% Cu 0 30% N 0.04 0.2%
15mm 1100 4min
SSRT 7mm
35mm 3mm 20mm SSRT
-40 70, 90M Pa 7mm
8.3%<10-4 st 8.3x105s!
3mm 5.0%<10°%s?
24 -40 Ni, Cu, N
RRA 28.7Ni
225Cu 179N 173.8 28.7 Ni 0.78Cu 6.24N 6.1 Ni
Cu,N 0.78,6.24 \V4 0.53,7.55
Y Y
25 -40 70MPa Ni 29.6 30.2
120
—~
& 1007 §><><> ¢
< 807
2 g0 %
; 0. %
40 - é
20t

O 1 1 1 1 1
0 20 40 60 80 100 120
RRA=28.7Ni+22.5Cu+179N-173.8(%)
24 -40 Ni, Cu, N

25 -40 70MPa
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SUS316L  Ni 28.5% -40

SUS316L
SUS316L Ni 28.5 3mm
20mm SSRT -40
70MPa 5.0<10%s1?
SUS316L  Ni 28.5% - SUS316L Ni 28.5%
40 SSRT -40 SSRT
100%
Ni 28.5% SUS316L
) 7OMPa | 6 103 75
110 109
617 94 69
3) 26 NEDO
HRX19 22Cr-12Ni-4.5Mn-2Mo-0.3N
309Mo0,309MoL.  317LN 308N2
-50 300
(o) 15Cr-9Mn-5.5~7Ni-0 3Cu-0.04 0.2N ,-40
Cu N
()
(€))
Mo
SUS305
Slow Strain Rate Tensile test, SSRT
JISG4303 SUS305
131 SUS305 141
Ni
Ni (%)=Ni+0.65Cr+0.98Mo+1.05Mn+
0.35Si+12.6C) Ni
SUS316L -40
28.5 SUS305 Mo Mo
131 141 VIM 30~50kg

00972
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2tVIM

22526 50t AOD
22526
1
=100 %
7 SSRT SSRT
SSRT
0.80
SUS316L
22526 SSRT 27
26
0.0001mm/
0.8
7
SSRT
SUS305
141
0.80 SUS305
SUS316L Ni
()
C Si Mn P S Ni Cr N Ni
e 131 0.08 0.46 1.20 0.030 | 0.005 12.86 18.85 0.09 275
[ 141 0.12 0.96 191 0.031 | 0.006 1285 18.98 0.01 29.1
00972 0.11 0.97 1.95 0.004 | 0.006 1291 1891 0.06 29.0
A 22526 0.11 0.95 192 0.032 | 0.006 12.88 18.87 0.06 28.9
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SUS316L
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4 29
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0.0016
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SUS305

31 JIS
Low S SUS316L 0.004%S SUS305 0.006%S
High S 0.026%S
SUS305 JIS

31

SUS305(0.006%S)  SUS304(0.024%S)
SUS303(0.303%S)
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SUS303 ( 32
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SUS305(

AUS305-H2) SUS316L 10 33 SUS316L
AUS305-H2( SUS305) Mo
SUS316L
Mo SUS305
SUS316L (o)
cC | si|mMn| P S Ni cr | Mo |Ni
SUS305 | 0.12 |1.00|2.00 |0.045 |0.030 | 10.50 | 17.00 | _ | _
-13.00|-19.00
AUS305-H2| 0.11 | 0.95|1.92 |0.032 | 0.006 | 12.88 | 18.87 | - | 28.9
SUS316L [0.021|0.53 [ 1.19 | 0.032 | 0.004 | 13.44 | 17.02 |2.76 | 28.9
Ni o ( ) = 12.6C+0.35Si+1.05Mn+Ni+0.65Cr+0.98Mo
10
0.2%
(MPa) (MPa) (%) | (%)
272 604 60 76
AUS305-H2
( 20%) 708 800 33 71
265 578 56 | 81
SUS316L
( 20%) 690 772 28 75
33
SUS305 0.8 c( )
-60
C ( 34) 0.2
C
0.4%C

(Fe-0.40C-0.95Si-1.87Mn-12.55Ni-19.64Cr)
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0.0001mm/ 35 SSRT
0.4% C SUS305(0.11%C)
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C
()
34 C 35 0.4%C SSRT
()
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1000 MPa 1100 MPa 1200 MPa 1000 MPa 1100 MPa
1200 MPa
SUS630 -10 -40
-13 260K) 10MPa 1000 MPa
832 MPa 54 % 752 MPa
-43 230K) 70MPa 47% 640MPa
92% 590MPa 43
()
b.
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-10 -40
()
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RT-H2 / 753K x 10h, AC
200 RT-tb->tHet2ooMpa 1
° 260K-H2 \
- 260K-H2->He752MPa F / | | | |
0 4 ; 5 O 1 2 3 4
(mm) (mm)
42 SUS630 260 K 0.2 % 43 SUS630 230 K 70 MPa
80% H2 He 590 MPa
1600 T T T T 1 T T
1 T T T T é
® RRA (10MPa - SUS630 -
SUS630 o RRA g70MPa% 1400 ]
08 1 <120r O ]
[ ] % ) ]
06 | S ————— g P
800 L 4 8 ]
04| . 600 L
° ]
02| 4 400 [ 300K ]
° ¢ 8= ]
o [ ] 1 1 | | 1 | 1 :
050 100 150 .200 250 300 00 10 20 30 40 50 60 70 80
(K) (MPa)
45
44 SUS630
3.2
(1)
Cr-Mo
@ ( )

HRX19

-(75)



Mo

3.3

4.1

SSRT

c

SUS316L

bcc

STH2
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N,Cu Ni
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No.

1 |H26 3 167
(2014 )
2 |H26 11 Hydrogen Assisted Crackin
g Threshold of High-
Strength Low-Alloy steel
3 |H26 11 MATERIAL SELECTION AND
SAFETY VALIDATION OF
STEEL TANKS FOR HYDROGEN
STATIONS
4 |H26 12 26
5 |H27 3 169 Mn
(2015 )
6 |H27 5 HPI
7 |H27 5 JRCM NEWS
8 |H27 6 129 112
9 |H27 7 ASME PVP 2015 Hydrogen Assisted
Cracking Threshold of
High-Strength Low-Alloy
steel
10 [H27 12 129
11 |H28 9 Mn
(2016 )
12 [H29 10 JRCM NEWS
(2017 )
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( )
No.
13 |H25 12 31
(2013 ) (2013) 264-251.
14 |H25 4 Vol.12, No.4 Ni
(2013) 70-74. Mo
15 [H25 7 Proceedings of ASME Mechanical Properties of |J. Nakamura
PVP2013 High Nitrogen — High T. Omura
Strength Stainless Steels |Y. Tomio
in High Pressure Gaseous |H. Hirata
Hydrogen environment M. Terunuma
E. Dan
T. Osuki
16 [H25 7 Proceedings of ASME Mechanical Properties of |K.Matsumoto
PVP2013 a New Nitrogen- S. Ohmiya
strengthened Stainless H. Fujii
Steel with Reduced Amount |M. Hatano
of Ni and Mo in High
Pressure Gaseous Hydrogen
17 |H25 10
Y
2013 31-34.
18 |H25 12 77 Ni
12 2013 593-598. Mo
19 |H26 1 MATERIAL STAGE Vol.13, N Cr, Ni Mo
(2014 ) No.10(2014) 18-20.
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No.
20 |H26 9 22Cr-13Ni-5Mn-
2Mo-Nb Vv
21 |H26 9 168
22 |H26 10
23 |H26 11 JRCM NEWS No.337
(2014) pp.2-4.
24 |H26 12 2014
25 |H27 3 JRCM NEWS No.341(2015) Ni Mo
(2015 ) pp.2-4.
26 |H27 3 SUS316L
169
27 |H27 9 170 SUS304
28 |H28 3 CAMP-1S1J vol .29 (2016) SUS316L
(2016 ) p-295
29 |H28 5 234
30 |H28 6 HPI HRX19
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No.

31 |H28 8 8
32 |H28 9 172 X SUS304
ES
33 |H28 10 10th International Weldability of 22Cr-13Ni-
Conference on Trends in 5Mn-2Mo-Nb, V stainless
Welding Research & 9th steel containing high
International Welding nitrogen under high
Symposium of Japan pressure hydrogen gas
Welding Society (9WS)
34 |H29 1 N Ni Mo
(2017 ) Vol .103 (2017), No.1
pp.54-63.
35 |H29 6 HPI HRX19
36 |H29 9 14 SPring-8 X SUS304
37 |H29 9 22Cr-13Ni-5Mn-
2Mo-Nb Vv
)
38 |H29 9 SUS304
174 e
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No.

39 |H25 11 ()
(2013 ) (HESS) 142
40 | H26 9 168
(2014 )
41 | H27 3
(2015 ) 79 3 2015 Mo
42 | H27 3 169
43 | H28 9 172 C
(2016 )
44 | H29 3
(2017 )
45 |H29 4 JRCM NEWS
/ 366 AUS305-H2
No.
46 | H26 4 Advances in Cryogenic En | Evaluation of Mechanical | T. Ogata
(2014 ) gineering, vol.60, 320- Properties of Structural
326, 2014 Materials at Cryogenic T
emperatures and Internat
ional Standardization fo
r those methods
47 | H26 10

/ 200
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No.

48 | H27 8 JRCM NEWS No0.346 p.2
(2015 )
49 | H27 6 Hydrogen Environment Emb
rittlement on Austenitic
Stainless Steels from Ro
om Temperature to Low Te
mperatures
50 | H27 9 SUS316L Ni
70MPa
51 | H27 11
52 | H28 6
(2016 )
53 | H28 11 1st Asian ICMC and CSSJ
50th Anniversary Confere
nce
54 | H29 3
(2017 )
55 | H29 7 JRCM NEWS No0.369 p.2
(2017 )
No.
1 |H26 11 28 2014-241571 ()
2 |[H29 5 11 2017-094893 ()
3 |H29 2 23 2017-032735 )
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1. H26 26 324
22Cr-13Ni-5Mn-2Mo-Nb  V
2.2015
HRX19®

3. 26 ( )
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Type3 Type3
Type4d Typed4d Type2 Type2
Type4d Type2
CFRP
Type2, 3, 4
® / hd
1) Type3
Typed 2
Type3 2
2) Type3 KHKTD5202
KHKTD5202
® Typed Type2
H29
-1) Type3,4,2 CFRP
Type3
Type4 CFRP / /CFRP
Type2
-2) Type3,4,2
NEDO
CFRP AE -
CFRP ®e ===
Type3 4 2
Type3,4,2
Type3,4,2 | P °
Type3
-2) Type4d Type2
Type3,4,2 CFRP -
4 ‘ Type3,4,2 o

AE
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Type3

OMPa~100MPa
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Type2

(KHK)

(JPEC)

(JPEC)

Type3

60MPa 100MPa
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Type4d
Type2
CFRP KHK
CFRP
FRP FRP
FRP CFRP

CFRP
Type3 Type4d Type2
Type3 Type4d CFRP
JPEC KHK
AE NEDO
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Type3

KHKTD 5202 10%
1 KHK
29
1
5.2.3.1 2) 2)
a)
10
- 10 10
a.
90 106MPa
300L
2 Type3
MPa 45 106 95 99
L 30 90 110 300
mm 770 1590 1290 4960
mm 340 480 490 440
MPa 174 315 205 271
A6061-T6
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1 Type3

Type3

50%

50%

2 0 65MPa
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Type3

0.8%
3
Type3
3
20 24
(Hydrogenius
4 5 A
30~90% 31~95MPa
282,051 4 50~90%
53~95MPa 131,495
5

-(90)



A 30~90%

6()
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(MPa)
6(c) A
JIS B 8266 8
3 2 1
6(2)(b)
0.5~0.9 >
Type4d
3
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MPa 70
L 36
mm 830
mm 320
MPa 185
7 6 1)0~100% 2)0~125% 3)20~125%

4)40~125% 5)60~125% 6)80~125%
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70MPa  100%

2) 0~125%
0~125% 45,000
100,000
7 Typed
8
1)3)4)5) A6061-T6
3)6) 3 2 1
0

8 Typed
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16 ~25

NEDO

Type4d

CFRP

H29.9.25

Type4d

CFRP

9 CFRP

Type4d

CFRP
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Type2

a
4 10
4 Type2
A B
MPa 35 100 100 100
L 18 150 100 200
mm 940 2,100 2,600 2,700
mm 240 450 360 390
10
1 35MPa
100% 1)0~125% 2)0~100% 3)20~100% 3
KHKS 0220
(2016) \%
1 SCM435
30mm R -
20Hz 14S-N KHKS0220
4.45h)2) 12
1)0~125% 43,000 47,000 2)0~100% 76,000 105000  3)20~100%
160,000
1)0~125%
2)0~100% 3)20~100%
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L 1] L]
] I
12 Type2
(a1 (@2
(b-1) (©-2)
©
5 Type2
1.
2. 2.1 211 212 213 214
2.2 221 222 CFRP 2.2.3CFRP
224 225
3. 31 311 3.1.2CFRP 313 314
3.15 3.16 317
318
3.2 321 3.2.2CFRP
4, 4.1
4.2
43
44
45 451 452 SSRT 453
4.6
4.7
4.8
49
4.10CFRP 4.10.1 4.10.2 4.10.3
411
5. 51 52 53
6. 6.1 6.1.1 6.1.2
6.2 6.2.1 6.2.2
6.3 6.3.1 6.3.2
6.4 6.4.1 6.4.2 6.4.3 6.4.4
6.4.5
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CFRP

Type2
Type3 13
340MPa 1.4%
230GPa 2.1% 294GPa
2.0% 340GPa 14% CFRP
14  CFRP
340GPa CFRP CFRP
CFRP 15 Type3 Type2
Composite Over Wrap
\ g Composite Over Wrap
Stress \ Steel Liner
Stress b
% AB061 Aluminum Liner °
5 N/ e
= A 2
; =
E i Autoifrettage Pressure
@ " Autpfrettage Pressurétrain ° Test Préssure Strain
§ Test Pli*essure % !
s : ‘JE-’_ Filling Pressure;
% Filling Pressur:e £ i Burst Pressure
O | iZero Pressure i Burst Pressure 8 !
1 Zero Pressure
Type3 Type2
1.5% 1.5%
0.2% 276/69600 0.4% 0.2% 824/206000 0.4%
0.4x2 0.8% 0.4>=<2 0.8%
11 11
15 15
0.8/1.1/1.5 0.485% 0.8/1.1/1.5 0.485%
1.5%/0.485% 3.1 1.5%/0.485% 3.1
13 Type3 Type2
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FrontCOMP_tank Type3
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Type3
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Type2
CFRP
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Type3
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Typed
Type4d
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Type2
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No.

1 25 12 51(6)2(2013) | Type
(JPEC)
(JPEC)
(JPEC)
(JFE
KHK
2 26 7 26 JPEC (JPEC)
( )
3 26 11 26 (KHK)
4 27 4 52(4) (KHK)
p251-252(2015) (KHK)
5 27 5 27 JPEC (JPEC)
( )
6 27 5 CFRP
27 FEM
(JPEC)
(JPEC)
(JPEC)
(JPEC)
(JPEC)
7 27 9 2015
8 27 10 8
CFRP
9 27 10 (JPEC)
27
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10 27 1 TYPE3 CFRP
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GTR13-HFCV Phasel
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2 50 | 16 | 24 |0.2|0.6| - | - |0.5| Al-Fe-Si
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No.

1 |2013 5 19
124 6000
2 (2014 9 5 6066 6069
22 )
3 (2014 11 15 Al-Mg-Si
127
4 |2015 5 16 Al-Mg-Si
128 '
5 (2015 8 28 23 6000
6 [2015 9 28
183
7 (2015 11 21 Si 6000
129 SLC ,
Cu
8 (2015 11 22
129 Al-Mg-Si
9 |2016 6 13 ICAA15(The 15th Effects of Si Content on
International the Tensile Strength and | Jie XING ( ),
Conference on Machinability of
Aluminum Alloys) Al-Mg-Si-Cu-Mn-Cr
Alloys
10 | 2016 9 12 2016 | Al-Mg-Si
CD-ROM
11 | 2016 11 5 131
12 | 2016 11 5 131
Al-Mg-Si ,
13 | 2016 11 30
14 | 2017 3 16 Al-Mg-Si
23
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16 | 2017 10 7
M&M2017 ,
17 [ 2017 10 11 2017 JARI
No.
1 25 2013-081282
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S-N JPEC
mm Hz MPa MPa MPa MPa
A28 6.37 15 205 -275 240 -35 1.66><10%
A29 6.36 15 165 -235 200 -35 9.03>=<10*
A30 6.36 15 125 -195 160 -35 491>10°
A31 6.38 15 105 -175 140 -35 2.19>10°8
4 AE AE 1 3 JPEC
2 A6061-T6
245 280Mpa
20 A31 AE AE 4 AE
AE 30%
AE AE
AE
5
AE AE
AE
AE
AE | AE /
AE
i |l
AE ] AE [
4 AE AE 5 AE
AE
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30mm, 12mm,
250mm AE
250mm
____________ OK_A_E____T‘%C},_____________
1005mm
Il ‘ ! ‘ .
#5 70n|1m é
210mm
6 AE 7
6 AE
2
2 7 AE
AE AE
AE
3 S-N
MPa MPa Hz
1 240 240 0.8 0.00 10 323,779
2 192 192 0.8 0.00 12 10,000,000
3 216 216 0.8 0.00 10 1,784,807
4 240 240 0.8 0.00 10 9,453,099
3 30 AE
8 AE
AE
AE
1 9(a)
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10 AE AE
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4 S-N
MPa MPa Hz
4 384 384 08 0.00 5 33,321
5 336 336 0.8 0.00 7 59,372
6 288 288 0.8 0.00 7 169,582
2 336 336 0.8 0.00 7 140,859
3 288 288 0.8 0.00 7 2,134,329
4 288 288 259(90%) 0.90 20 22,001,783
4
5 336 336 302(90%) 0.90 20 9,860,145
31,951,928
6 336 336 168(35%) 0.50 13 22,048,771
AE
AE
AE AE
12
12 AE
5 S-N
MPa MPa Hz
1 336 336 0.8 0.00 6 54,187
336 336 0.8 0.00 6 133,768
2 288 288 0.8 0.00 8 152,780
5
AE 10Vpp, 150kHz
AE
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6 S-N JPEC

MPa Hz MPa
1 1 75 0.05 -253 5 24,925
2 1 75 0.05 -253 5 20,460
3 1 65 0.05 -253 45 62,894
16 AE 12 VS150-RIC Vallen
AE-144A (
2
AE AE
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FCV FC

FC
FC
HySUT
JPEC
70MPa (2013) 87.5MPa
(2014) 10kg (2016)
JARI
SAE
SAE
1S0
No.
1 2014 3 European Hydrogen Vibrating Wire Method | T. Hisatsugu, T.
Energy Conference with Semi-circle Wire | Uehara, K. Furusato,
for Measuring K. Shinzato, N.
Hydrogen Viscosity Sakoda, M. Kohno,Y.
Takata
2 2014 9 KU-KAIST VISCOSITY MEASUREMENT | T. Hisatsugu, K.
OF HYDROGEN IN THE Shinzato, N. Sakoda,
TEMPERATURE REGION M. Kohno,Y. Takata
FROM -40 °C TO 25 °C
WITH SEMI-CIRCLE WIRE
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3 2014 10 World of Energy New Method for M. Monde
solution at Hydrogen Refueling at
Stuttgart, Germany | Hydrogen Station
4 2014 10 ,
5 2014 11 35
-40 25
6 2014 11 Fuel Cell Seminar New Method for M. Monde
at Los Angels, USA | Fueling Hydrogen into
High Pressure Tank
7 2014 11 ’ ;
2014 ) ,
8 2015 4 SAE 2015 World New Method for
Congress Refueling Hydrogen
into High Pressure
Tanks
9 2015 5 The Journal of Measurements of N. Sakoda, T.
Chemical Hydrogen at High Hisatsugu, K.
Thermodynamics Temperatures up to Furusato, K.
573 K by a Curved Shinzato, M. Kohno,
Vibrating Wire Method | Y. Takata
10 2015 7 JARI Research
Journal
11 2015 8
12 2015 9 14th UK Heat Heat Transfer Rate M. Monde, T.
Transfer Conference | from Hydrogen to Tank | Kuroki , N. Sakoda,
2015 Wall during Fast Y. Takata
Refuelling Process
13 2015 10 World Hydrogen Thermal comparison

Technologies

Convention

during hydrogen fast
filling to type iii
and type iv tank
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developed for

motorcycles
14 2015 10 International Freeze of
Conference on nozzle/receptacle
Hydrogen Safety during hydrogen
fueling
15 2015 10 Hydrogen fast filling
to a type IV tank
developed for
motorcycles
16 2015 10
17 2015 10
2015
18 2015 11 Fuel Cell Seminar & | Thermal
Energy Exposition Characteristics of
Hydrogen Tank
Developed for Fuel
Cell Motorcycles
during Fast Filling
19 2016 3 SAE FC Interface Hydrogen Fueling
Task Force Meeting Protocol for 70MPa
Class FC Bus
20 2016 3
47
21 2016 4
2016 4
22 2016 4
2016 4
23 2016 6
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24 2016 9 48
)
25 2016 9 13
2016

26 2016 9

27 2016 9

28 2016 10 11th Asian Measurement of the
Thermophysical Thermal Conductivity
Properties of Hydrogen at Low
Conference, Temperature and High
ATPC2016 Pressure

29 2016 10 2016

30 2016 11 The Fourth Dynamic Behavior of
International Forum | Hydrogen Temperature
on Heat Transfer and Pressure during

Filling

31 2016 12

32 2017 1

33 2017 1

34 2017 2 HYDROGENIUS AND Prediction of

12CNER JOINT
RESEARCH SYMPOSIUM

temperature and

pressure of hydrogen
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passing through
filling equipment

35 2017 ,
48, 3, 667-671
36 2017
37 2017
38 2017 FCCJ FCV HySUT
WG
39 2017 The 7th World Dynamic Simulation
Hydrogen Technology | Software for
Convention Prediction of
Hydrogen Temperature
and Pressure during
Refueling Process
40 2017 THE 7th WORLD Freeze lock mechanism
HYDROGEN TECHNOLOGY | of nozzle after pre-
CONVENTION cooled hydrogen
filling
41 2017 GWP
42 2017 The 28th Thermal Problems of Y.Takata,N.Sakoda,
International Hydrogen at High T.Kuroki,K.Shinzato,

Symposium on
Transport
Phenomena- 2017

Pressures

M.Monde
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FCV

2.2 FCV

FCV

HFCV-GTR

98

2015

FCV

FCV

2017

10

2005

FCV

UN/ECE/WP29
Phasel 2005
CNG
GTR No.13(HFCV)
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FCV

2010 2013
SAE
J2990 Hybrid and EV First and Second Responder Recommended Practice
FCV 2013
FCV
2011
FCV
FCV
FC
GTR No.13(HFCV)
FCV
GTR No.13(HFCV)
HFCV-GTR Phase2
HFCV-GTR Phase2
FCV
HFCV-GTR Phase?2
98 HFCV-GTR Phase2
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2.3

SAE
SAE 12578( ) 1SO
SAE 12579( ) 1SO 15869( )
SAE J2990 FCV 1S0 23273-2(FCV )
JARI
WG >
WG
HFCV-gtr
L] A L L
HFCV-gtr v .
2.3
WG

HFCV-GTR Phase2

FCV
FCV
HFCV-GTR Phase2
HFCV-GTR 1S0/7C22/SC21/WG1 FCV
HFCV-GTR
SAE(Society of Automotive Engineers )
HFCV-GTR
FCV
2.5
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SAE J3089(

27

JEVS

TPRD

Ptin

3.6

1506469-3(FCV

GTR No.13(HFCV)

CFRP

3.1

FCV
SWG
FCV
JEVS(Japan Electric Vehicle Standard
FCV
TPRD
CFRP
BPaf/
3.1
BPai/Prii | BParlPrew
Prin
[MPa] BPa
2 |2omPa| 20 84.2MPa 4.21 0.92
3 | Type3 84.7MPa 4.24 0.92
5 82.7MPa 4.14 0.89
7 | 2swPa| 25 77.5MPa 31 0.63
8 Type4 79.8MPa 3.19 0.65
10 | 3s5MPa | 35 111.1MPa 3.17 0.90
11 | Type3 73.3MPa 2.09 0.60
13 | 70MPa | 70 188.4MPa 2.69 1.00
14 | Typed 187.9MPa 2.68 1.00
16 35 173.4MPa 4.95 0.94
18 [ 7o0MPa | 70 197.5MPa 2.82 0.87
20 | Type3 35 193.0MPa 5.51 0.85
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No

1 25 2013 SAE World | Validity of Low Ventilation for
Congress Accident Processing with
Hydrogen Leakage from
Hydrogen-fuelled Vehicle
2 25 JARI Research
Journal 2013 7
3 25 JARI Research
Journal 2013 7
4 25 International The spread of fire from
6 Conference on | adjoining vehicles to a
Hydrogen Safety | hydrogen fuel cell vehicle
(ICHS 2013)
5 25 The  Fifth  World | Evaluation of Test Procedures
6 Hydrogen for
Technologie the Post-crash Concentration
Convention(WHTC Measurement of Vehicles with a
2013) Hydrogen Storage System
6 25 International The spread of fire from
6 Journal of Hydrogen | adjoining vehicles to a
Energy hydrogen fuel cell vehicle
7 26 SAE 2014 World | validity Evaluation of
Congress Localized Fire Test for a
Specific Vehicle Installation
8 26 International Effectiveness of a Blower in
Jornal of Hydrogen | reducing the hazard of hydrogen
Energy leaking from a
hydrogen-fuelledvehicle
9 26
10 26 JARI Research CFRP
6 Journal 2014 6
11 26 JARI Research
6 Journal 2014 6 2

74dB
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12 26 JARI Research
6 Journal 2014 6
13 26 World Hydrogen | Evaluation of Test Procedures
6 Energy Conference | for the Post-crash
2014 (WHEC2014) Concentration Measurement of
Vehicles with a hydrogen
Storage System
14 26 World Hydrogen | A Study of Rational Scrapping
6 Energy Conference | Methods for Automotive
2014 (WHEC2014) Compressed Hydrogen Cylinders
15 26 SAE International | Validity Evaluation of
9 Jornal of Passenger | Localized Fire Test for a
Car Specific Vehicle Installation
16 26 3rd International | Thermotolerance of Automotive
10 Conference on Fires | CFRP Cylinders in Case of Fire
in Vehicles — FIVE | and Their Handling Method After
2014 Fire
17 26 3rd International | A Rational Scrapping Method for
10 Conference on Fires | Automotive Compressed Hydrogen
in Vehicles — FIVE | Cylinder
2014
18 27 2015
5 1
19 27 24th ESV 2015 Evaluation of the Test
6 Procedure for Post-Crash
Hydrogen Concentration
Measurement
20 27 JARI Research
8 Journal 2015 8 2
21 27 JARI Research
8 Journal 2015 8
22 27 2015
10 2
23 27 2015
10
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24 27 International Characteristics of hydrogen
10 19 | Conference on | leakage sound from a fuel-cell
Hydrogen Safety | vehicle by hearing
(ICHS 2015)
25 27 International The possibility of an
10 19 | Conference on | accidental scenario for marine
Hydrogen Safety | transportation of fuel cell
(ICHS 2015) vehicle-hydrogen releases from
TPRD by radiant heat from lower
deck
26 28 International Study of scrapping procedure
10 19 | Conference on | for compressed hydrogen
Hydrogen Safety | cylinders -Evaluation of
(ICHS 2015) safety on opening the valve
27 28 JARI Research
6 10 Journal
28 28 JARI Research
8 19 Journal
29 28 International Characteristics of hydrogen
9 23 Journal of Hydrogen | leakage sound from a fuel-cell
Energy vehicle by hearing
30 28 International The possibility of an
10 1 Journal of Hydrogen | accidental scenario for marine
Energy transportation of fuel cell
vehicle-hydrogen releases from
TPRD by radiant heat from lower
deck
31 28 International Study of scrapping procedure
10 22 | Journal of Hydrogen | for compressed hydrogen
Energy cylinders -Evaluation of
safety on opening the valve
32 28 2016
10 20
33 28 2016 CFRP
10 20
34 28 Summary of GTR 13 (FCV-GTR)
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11 8 JAMA)
35 29 JARI Research CFRP
2 10 Journal
36 29 2017
25
37 29 International The residual strength of
11 Conference on | automotive hydrogen cylinders
Hydrogen Safety | after exposure to flames
(ICHS 2017)
38 29 International A study on the effectivity of
11 Conference on | hydrogen leakage detection for
Hydrogen Safety | hydrogen fuel cell
(ICHS 2017)
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No.

1 26 12 ENAA
FCDIC 1S0/TC197 (
2 27 11 1SO TC197 ENAA
JFCCI) 27
Fcv
WG/
3 28 1 ENAA
FCDIC 1S0/TC197 (
4 28 12 1SO TC197 ENAA
5 28 12 HySUT
FCDIC 1S0/TC197 (
6 29 3 1SO TC197 HySUT
JFCCI) 27
FCvV
WG/
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