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Springback control and optimization on full process forming of front longitudinal
beam of differential thickness laser tailor welded blanks

Jin Ming', Yang Ping’
(1. School of Vehicle Engineering, Chongging Industry Polytechnic College, Chongging 401120, China;
2. College of Intelligent Manufacturing and Automobile, Chongging Technology and Business Institute, Chongqing 401520, China)

Abstract: Aiming at the problems of complex deformation, easy to appear springback, cracking and other defects in the stamping process
of laser tailor welded blanks, for the front longitudinal beam of an automobile laser tailor welded blanks, an optimization strategy based on
Kriging prediction model and NSGA-II multi-objective genetic algorithm was proposed, and the front longitudinal beam was optimized and
verified. The results show that Kriging model can accurately predict the nonlinear relationship between optimization variables and optimiza-
tion indexes, and its trend prediction is accurate. In addition, the Pareto optimal frontier solution set is obtained by NSGA-II multi-objec-
tive genetic algorithm, and the solution with the minimum springback amount and without fracture is selected from the solution set. Nu-
merical simulation and experiments show that the springback amount of the optimal solution is reduced by 50% compared with that before
optimization, and the surface is smooth without fracture. The optimization results show that the optimization strategy can significantly re-
duce the springback amount and ensure that the stamping parts have no defects such as fracture and wrinkling.
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Table 2 Mechanical properties of B410IA high strength steel
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Fig. 1  Finite element model of stamping
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Fig. 2 Analysis on springback amount of each process after unloading
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(¢) Punching separation
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