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Ambient Temperature Pressure Cycling Test of Compressed Hydrogen Tanks
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— Influence of Maximum Pressure on VH4 Tank Life —
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The purpose of this study is to clarify the influence of the maximum pressure on the lifetimes
of compressed hydrogen tanks (VH4) during ambient temperature pressure cycling tests. We
varied the maximum pressure from 125% to 175% of the designed filling pressure (FP) in three
stages. The lifetimes of tanks were very long. However, when the maximum pressure
exceeded 150% of FP, the tanks' dome areas around the end boss ruptured without LBB. These
areas had delaminations so that CFRP strength decreased.
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Table 1 Test tank specifications

Specifications VH4 tank
Filling Pressure (FP) 35 [MPa]
Vo |ume 64 [L]
Diameter * Length 400 % 832 [mm]
Liner Material HDPE*

*HDPE :High-Density Polyethylene

Cylindrical Part Dome Part
! I ! Neck Part

Liner \ <= End Boss
N—— < CFRP (+GFRP)

Fig. 1 Test tank schematic diagram
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Fig. 2 Test apparatus and tanks
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Table 2 Test conditions

Dry Pit
Deionized Water

Test Place
Fluid (Medium)

Test Minimum Pressure| under 1 MPa

es -

Conditions Maximum Pressure| (See Table 3)
Frequency 4 cycles/min.
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Table 3 Set up pressures

Tank No. | Maximum Pressure [MPa]
125%-A, B 44 (=FP x 125%)
150%-A, B 53 (=FPx 150%)
175%-A, B 62 (=FPx175%)
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ig. 4 Relationship between pressure and strain
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Table 4 Result of pressure cycling test

Tank No. PMranslsnLurn:a Breaé«st[actyec3 les]
125%-A m 53,541  (LBB)
150%-B 81,858  (LBB)
150%-A 53 37,757  (Burst)
150%-B 30,004  (Burst)
175%-A 62 4,058 (Burst)
175%-B 8,452  (Burst)
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Fig. 6 Relationship between pressure and the number of
cycle to cause break
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Fig. 7 Cross-section of CFRP
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Fig. 8 Fiber strain of helical layer
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