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Optimization design of key parameters for
a composite gas cylinder
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(Automobile Engineering Research Institute, Guangzhou Automobile Group Co., Ltd., Guangzhou 511400, China)

Abstract: High-pressure gaseous hydrogen storage is currently the mainstream technical solution
for onboard hydrogen storage. Compared to metal gas cylinders, composite gas cylinders offer
higher storage density and better safety performance. In recent years, with the maturation of
manufacturing technology, the application proportion of composite gas cylinders has gradually
increased. A design and modeling method for composite gas cylinder ply is proposed in this study.
By changing the head shape and adjusting the winding process, increased effective volume of the
cylinder and reducing fiber usage is achieved. Results shows that the winding layer thickness
designed using empirical formulas contains redundancy and can be reduced based on first principal
stress results at characteristic locations. The ply sequence affects fiber stress distribution, and it is
suggested that helical winding layers should be concentrated near inner wall of the liner. Using
ellipsoidal heads and reducing the average winding angle helps control the gas cylinder's

volumetric change rate. This design method has been verified through single-product testing and
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provides valuable reference for development of similar products.

Keywords: composite gas cylinder; hydrogen storage cylinder; winding angle; layer order
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Fig. 1 Structure of composite gas cylinders
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Fig.2 Basic ply design scheme
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Tab.1 Design schemes and parameters
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Fig. 3 Test rig and measuring positions
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Fig. 6 Characteristic stress evaluation locations
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Fig. 7 First principal stress results at characteristic locations
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Tab.2 Parameters of original and optimized designs
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