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Study on springback behavior for tube-fin radiator hydroforming

Chen Kai', He Yulin', Ma Jianping">, Han Haimei', Yang Lianfa'

(1. Faculty of Mechanical & Electrical Engineering, Guilin University of Electronic Technology, Guilin 541004, China;
2. Guangxi Key Laboratory of Manufacturing System & Advanced Manufacturing Technology, Guilin University of Electronic
Technology, Guilin 541004, China)

Abstract ; The springback has an important influence on the forming quality of tube-fin radiator hydroforming. Therefore, the springback
behavior of tube-fin radiator during the unloading stage of hydroforming when the radiator tube has plastic deformation and the fin has
elastic deformation was analyzed by using the material power strengthening theory model, and the finite element model of the tube-fin ra-
diator hydroforming was established by finite element software ABAQUS. Furthermore, the determination method of selecting the hydro-
forming pressure range and the method of obtaining the unconstrained springback difference between radiator tube and fin were pro-
posed, and the influence laws of the hydroforming pressure on the overall springback amount and the springback difference of tube-fin
radiator after unloading were analyzed. Finally, the influence law of the overall springback on the residual contact pressure was prelimi-
narily explored. The results show that the springback model based on the material power strengthening constitutive relation can directly
reflect the effect of springback on the residual contact pressure. The determination method for selecting the hydroforming pressure range
is accurate and consistent with the theoretical results. Thus, during hydroforming, the hydroforming pressure should be increased within the
hydroforming pressure range to increase the springback amount, and the residual contact pressure is increased to improve the forming quality.
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Fig. 1 Material constitutive model
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radiator hydroforming
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Fig. 7 Displacement of fin inner wall under different peak values of

hydroforming pressure and after unloading and overall springback amount
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