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jyg_kr@kumoh.ac.kr Abstract >> Recently, Type 2 high-pressure hydrogen storage tank is studied due

feceived 26 March. 2020 to fast defect detection, easy manufacturing, and cost efficiency. Moreover, the

R:\Clies';'z > A;r:f vy dry winding a high-strength metal wire will make increased economic efficiency

Accepted 30 April, 2020 compare with the wet winding method and the carbon/glass fiber winding
method. In this study, a theoretical study on the dry winding of a Type 2 high pres-
sure hydrogen tank using a metal wire was done, and the equations of the total
stress on the aligned and the staggered winding for the hoop winding were de-
rived, and the following results were obtained by using these equations. As the
diameter of the metal wire, the number of winding layers, and the outer diameter
of the liner increase, the maximum stress decreases, but the difference between
the maximum stress occurring in the aligned winding and the staggered winding
increases. As the pressure increases, the thickness of the winding layer in-
creases, but as the strength of the metal wire increases, the thickness of the
winding layer decreases. In addition, regardless of the strength of the metal wire,
the thickness of the winding layer of the staggered winding was about 13.4%
thinner than that of the aligned winding.
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Fig. 7. Maximum stress and strain on the wire diameter and the
winding method and the number of winding layers when wind-
ing on $300 mm liner
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Fig. 8. Maximum stress and strain on the outer diameter of the

liner and the winding method and the number of winding layers
when winding with $0.3 mm metal wire
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Table 1. The relation between the strength of $0.3 mm metal wire and the number of winding layers and the thickness of the winding
layer when the hydrogen storage pressure is 80 MPa (safety factor 3, liner outer diameter 300 mm, liner thickness 30 mm, liner elas-

tic modulus 200 GPa)
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Fig. 9. Flowchart for determining the number of winding layers
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Wire Strength (MPa)

Fig. 10. The relation between thickness of the winding layer
and the strength of $0.3 mm metal wire and the winding meth-
od and the storage pressure (safety factor 3, liner outer diame-
ter 300 mm, liner thickness 30 mm, liner elastic modulus 200
GPa)
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