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Effects of CF Cloth Wrapping Process on CFRP Helical Spring Stiffness
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2. China Spring Corporation Limited , Shanghai 201901, China)

Abstract : Carbon fiber (CF) cloth wrapping CF reinforced plastics (CFRP) helical spring were produced by compression

molding and pull extrusion processes, the static compression experiment was carried out on the spring by using the microcomputer

control electro-hydraulic servo universal testing machine. The scanning electron microscope was used to observe and analyze the mi-

cro morphology of the crack at the experimental spring. The theoretical model is used to verify the experimental results. The research

shows that CF cloth is an excellent reinforcing material. The stiffness of the spring can be effectively improved by the wrapping

process without obviously increasing the size and weight of the CFRP spring. The wrapping angle of CF cloth has a great influence

on the stiffness of CFRP spring , of which 90° CF cloth wrapping process is the best, CFRP spring stiffness reaches 11.78 x 10° N/

m, compared to CFRP without CF cloth cladding, spring stiffness increases by 164.7%. Through theoretical model calculation, it is

found that the actual experimental results are on the low side. It shows that the deviation of the CF cloth wrapping angle during the

pultrusion process is the key factor for CF cloth to give full play to the strengthening effect.

Keywords : carbon fiber reinforced plastic ; spring ; carbon fiber cloth ; wrapping process ; stiffness
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