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Abstract - In this study, the strength safety for 110 liter hydrogen fuel storage tank with 70MPa filling pres-
sure has been analyzed using a FEM technique. The strength safety of a composite fuel tank in which is fab-
ricated by an aluminum liner of 6061-T6 and carbon fiber wound composite layers of T800-24K and
T700-12K of Toray, and MR60H-24P of Mitsubishi Ray has been investigated based on the criterion of a
strength safety of US DOT-CFFC and Korean Standard. The FEM computed results on the strength safety of
70MPa hydrogen gas tank showed that the hydrogen fuel storage tank in which is fabricated by T800-24K and
T700-12K of Toray, and MR60H-24P of Mitsubishi Ray is safe because those two carbon fibers have very sim-
ilar material properties. But, the composite storage tank with a filling pressure of 70MPa in which is fabricated
by T700-12K of Toray may not guaranty the strength safety, and thus this study recommends a composite hy-
drogen fuel tank under 60MPa.
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Fig. 1. FEM analysis model for 70MPa hydrogen
gas cylinder and 110 liter storage capa-
city
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Fig. 2. Supplied pressures for testing a composite
gas cylinder from autofrettage pressure to
burst pressure
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Table 1. Material properties of aluminum liner,

6061-T6
Properties Values
Elastic modulus, GPa 69
Poisson’s ratio 0.33
Plastic modulus, MPa 520
Yield strength(Min), MPa 286
Ultimate strength(Min), MPa 310

Table 2. Unidirectional material properties of car-

bon fiber
Mitsubishi
Properties Toray Toray Rayon
800-24K 00-12K
(T )| @7 ) (MR60H-24P)
Tensile
Strength, MPa 5,880 4,900 5,680
Density, g/cm’ 1.8 1.8 1.81
Strain, % 2 2.1 1.9
Filament Dia, 5 7 5
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Fig. 3. Measuring points of the stress along Al
liner surface from A to B.

- 19 -

2 AT o] 95%¢] 272MPa oo Jloerg =
3| ebdsity =3 gAY T800-24KE AM&-3)
o 3|4 Fig. 4(b)2] 235MPa%} & A}ol7} fle= A
o2 VERTE B3 FAAE AR PeErt
s AYolA #HEE von Mises -$-82] Hulghe
311MPa® T800-24K 2] 310MPa#} 7] Z& 7 =gtk
ARE AL ot oA BHaA/E AN
Toray T800-24K 2} Mitsubishi Rayon MR60H-24P
9 &AEA ] Ao 2 BT EAL 2] &
ol Ao 7 FHiHT

2= T800-24K = MR60H-24P o] A
= 70MPa2] FHAUHE 2= FAIAE A X3
= QHHE Aoz Yl

>,\I

1

3.100+008

2.9382+008

2.775e+008

2.613e+008

2.45104008
2.288e4008
2.126e4008
1.9644008
1.801e4008
1.63%84008
147784008
1.314e4008
1.15204008
9.897e4007
6.273e+007
665004007
5.027e4007
3.403e4007
1.780e+007

156724006 3

-1.46724007

(a) Stress distribution

320

300 |- /\\; \x'\._‘
3 .

280 |

260 i

i
2 ._.................----"“ \

220

200 [

von Mises stress, MPa ( Liner )

180 |-

160 1 1 1 1

Measuring point

(b) Stress along the surface from A to B

Fig. 4. von Mises stress along the surface of an
aluminum liner from A to B with a car-
bon fiber of T800-24K.
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Fig. 5. von Mises stress along the surface of an
aluminum liner from A to B with a car-
bon fiber of MR60H-24P.
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Fig. 6. von Mises stress along the surface of an
aluminum liner from A to B with a car-
bon fiber of T700-12K.
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Fig. 7. von Mises stress of an aluminum liner for
carbon fibers with T800-12K, MR60H-24K,
and T700-12K.
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