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Life Design and Evaluation Method of Type 3 High-Pressure Hydrogen Tank
for Fuel Cell Electric Vehicle
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Failure in Type 3 high-pressure hydrogen tanks
occurs as a result of the growth of cracks in the boss
of the liner or the cylinder until the liner is penetrated.
The boss of the liner is prone to exposure to corrosive
environments, for example by being splashed with
water during driving. For this reason, it is essential
to evaluate the life of a tank until a leak occurs with
consideration of the corrosive environments in an
actual vehicle. A life design method based on the
mechanism of failure of the boss, in which evaluations
are conducted with consideration of stress corrosion
cracking and sustained load cracking, was therefore
developed. The correlation between the results
produced by the method and the results of tests using
a Type 3 high-pressure hydrogen tank was examined,
demonstrating the validity of the method. This paper
also discusses a method of evaluation of Type 3 high-
pressure hydrogen tanks that considers their fatigue
characteristics in the type of corrosive environments
occurring in actual vehicles.
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Fig. 1  Structural schematics of Type 3 and Type 4
tanks
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Fig. 3 Schematic of fatigue crack growth life design

— 141 —



Honda R&D Technical Review

Vol.26 No.1 (April 2014)

HEA L OTHEIE, ASTM E647 IZHEMLL 72, & ds, B
RIZ0.1 &L, AFEEIZ5 Hz 256 20 Hz & L 7=,

3.4. Kigcc DBIEFE

Kisce 23K 3728, A6066 TIL I EH54 T4 FDOOEES
Wi LU T 4 FHO A6066-T6 HikiH 5, Fig. 4(b) 12/
fﬁﬁ@3ﬁ@ﬁ%%ﬁ@%TMEwW“ﬂ@@éﬁmu

CE7, HONUDEALEYN XA (T EL) Ok &
SLC%ﬁt@ﬁﬁ@@néﬁﬁwétwwﬁﬁﬁabt
A6066 & [RIBRICHEE Si MK THh DHEFZIZ SL.C BIET
5Ll bsd A6351-T6 #5 5 5B 2810 L 7=,

1S07539-6" 12D %, P MUAEA L =R B 124
a1, BEIEL BHRO X ZEROFEL LT 5 Tk
T Kiscc @ RD72. ZOMER, —EEN %5455 T
M7z BRBIE < SO ST, E 25°C, MRS 90% DA
b IE B 90 HE L7z 72, RIATNIZXL 5 22
B % NS 720, 1< B A 10 H & 30 H & 12k

-RABR B TN L 7z, BREGIE < &k, akBRh N oo E 2
U7z, T O, BRI A BIET 5 20 BRIC k- T &
%%ﬁ@éﬁf: 2O, ZZEPHZ121 mm YL EERES
5 £ TOMIE, X< BAGIZHEZ 2T 72O IR E
D 0.6 5 & KIS TIEARBE AL 2k iz Lk 134
FHICHEE L 22 2 W R X%, EAME M (SEM) T
Wi A BlE T 5 Z L Ic ko THNE. 2AE X OWlEST
3, MBH O X FHAIZEWT, JEXD 25%, 50%, &
V75% DR E L7z, Zh6 3otz x 25
T L7 BB HERICIE L 2B @itk - T
WE L7z 2 R/RXICHEDE, SBRA ICWEH %22 21RO I6

16.8 0. 1

3.1

%
o '—-\/ Z
27 g
x“uh LE Section D-D

Qﬂ

N

ol

o
s
[
"
°
14 $0.05

(b) 3-point bend specimen for measuring Kigoc

Fig. 4 Size and shape of specimens
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Fig. 5 Simulation model for stress analysis for
calculating stress intensity factor
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Fig. 8 SEM observation of A6351-T6 fracture surface
caused by SLC (Kupe = 17.2 MPa y/m)
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Fig. 10 Relationship between stress intensity factor
and crack length from thread root
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Fig. 11 Result of fatigue crack growth analysis
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