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Numerical Simulation of Internal Heat-curing Molding Process for Composite Gas Cylinder
Chen Haiyan, Yang Hai, Yu Liying, Xu Jiazhong
(Harbin University of Science and Technology, Harbin 150080, China)

Abstract : Internal heat-curing molding process of composite gas cylinder made of glass fiber reinforced epoxy resin and metal
liner was studied with finite element method. The simulation program of the internal heat-curing molding process was developed on
ANSYS software platform, which realized the numerical simulation research on the changing law of curing temperature and curing
degree for the composite gas cylinder. The results indicate that the algorithm result based on the numerical simulation is accordance
with the actual experimental data, so the algorithm is accurate and effective. During the curing process of the composite gas cylinder,
the temperature is passed from the inner layer of the composite to its outer layer and the peak temperature in the curing process
becomes higher from the inner layer to outer layer, the gas cylinder is cured step by step, and curing time becomes shorter gradually
from the inner layer to outer layer. The influences of the metal liner materials, environment temperature and the composite thickness
on the changing law of curing temperature and curing degree were also analyzed according to the simulation result. The results
show when the environment temperature is higher, the time of reaching the curing peak temperature becomes early and the peak
temperature is lower, the time of starting curing becomes early. When the composite gets thicker, the time of reaching the curing
peak temperature gets later and the peak temperature is higher, the time of starting curing becomes later. The influences of the metal
liner materials on this composite cylinder with thin wall liner are small.

Keywords : composite gas cylinder ; internal heat-curing ; ANSYS ; numerical simulation
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