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[Abstract]  Cell to body (CTB) is a key technology to improve the endurance mileage of electric vehicles.
The VRB/OW-GFRP hybrid structure formed by the variable-thickness rolled blanks (VRB) structure and the ortho-
tropic woven GFRP (OW-GFRP) through the bonding process is an innovative structure, which can reduce the
weight of the CTB battery pack , thus improve the endurance mileage of electric vehicles. Taking an electric vehicle
as the research object, a CTB battery body integrated structure is designed to realize the integration of the upper cov-
er of the battery pack and the floor of car body. Furthermore, the cover assembly of the uniform thickness (UT) CTB
battery pack are replaced by the VRB structure, UT/OW-GFRP and VRB/OW-GFRP hybrid structure. The light-
weight design of the upper cover assembly of the three types of CTB battery pack are carried out based on the multi-
stage optimization method. The results show that the weight of VRB structure is reduced by 6.4% compared with that
of UT structure when the stiffness performance of the CTB battery pack is met. The lightweight level of the upper cov-
er assembly of the CTB battery pack based on the VRB/OW-GFRP hybrid structure is about three times that of the
metal structure, with the weight of the VRB/OW-GFRP reduced further by 4.2% compared with that of the UT/OW -
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GFRP hybrid battery pack upper cover assembly. Thus, the VRB/OW-GFRP hybrid structure is the inevitable trend

of the development of automotive lightweight technology in the future, showing a great application prospect in CTB

battery pack cover assembly.
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