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Abstract - In this paper, in order to evaluate the deformation characteristics of the hydrogen gas storage ves-

sel(Type 1) when considering gas pressure, the VMS generated in the hydrogen gas storage vessel according
to the notch shape of ISO 18119 was interpreted as a FEM(Finite Element Method). According to the analysis
results, the maximum VMS generated in the longitudinal notch was higher than the transverse notch. In addi-

tion, the stress of the storage vessel was analyzed by the stress ratio, which is the yield strength ratio of the ma-
terial to the VMS generated.

According to the analysis results, in the case of a storage vessel with a notch formed in the longitudinal di-

rection, the inside and outside of the storage vessel increased to 0.85 and 0.50 at a gas pressure of 50 MPa, re-
spectively, but were analyzed to be lower than 1.

Key words :hydrogen storage vessel, TYPE 1, notch, deformation, stress, FEM
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Fig. 1. Structure of hydrogen gas tank types[1].
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Fig. 2. Plane stress failure for three criteria[11].
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Table 2. Notch geometry

L(mm) D(mm) ‘W(mm)
Longitudinal direction 50 1 1
Transverse direction 50 1 1
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Fig. 11. von Mises Stress distributions on inner
surface of gas vessel to the transverse
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500

450

& 400

=

a0 252 MPa

o 300+ 1

g 250

3 200 —o— 50MPa

= 55 —o— 55.6MPa

S —di— 72 3NIPa

> 100 v— 93.66MPa

50 4 v T T
0 1000 2000 3000

length (mm)

Fig. 12. von Mises Stress distributions on gas vessel
with full modeling under gas pressure[14].

B39t sl de] vMmset AA md o]
VMSE 1# 3 1.319] 5 3+ 4 F VMS+= Table 3
7 2ot

Fig. 13-& 472 A 7&7] o A 24 3 VMS7H
Table 37 7o) af 414 ¥}-9] 13147} HAY o} 7}
AL of 7}22¢+= 50 MPa} 72.3 MPaoll A A8 3
VMS(0 4,98 84 5(0y,,,) 772 MPa2] B &S

- 100 -



TS o] §3 mAF G E F2AEE7] TYPE 19 A& 54 A+

oft

Table 3. Modified VMS considering full modeling of Vessel

. Modified VMS (MPa)
VI
Gas pressure (MPa) Notch Position MS (MPa) (=VMSx1.31)
Outer surface 109 142.8
Without
Inner surface 193 252.8
Outer surface to
longitudinal direction 2955 387.1
50 Outer surfa}ce t.o transverse 128.25 168.0
direction
With
I urface t
et surtace 1o 500.5 655.7
longitudinal direction
Inner surfafce t'o transverse 208.9 916
direction
Outer surface 158 207.0
Without
Inner surface 278.8 365.2
Out urf t
et surface 1o 4267 5500
longitudinal direction
rf: SVeTS
723 Outer sui e}ce t'o transverse 1855 243.0
direction
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fmner surface o 557.6 7305
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Fig. 13. Comparison of VMS/Yield strength of gas vessel under
gas pressure.
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