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Finite Element Analysis and Structure Improvement of
Springback Control for Drawing Die of Automotive Cover
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Abstract

Given the complex curved surface characteristics of automotive body panels, springback defects are highly likely to occur after
drawing forming, significantly affecting assembly accuracy. Taking a sedan front fender as a case study, this paper employs Dynaform
finite element analysis software to create 3D simulation models of drawing dies and panels. Through orthogonal experimental design,
the effects of blanking force, drawing rib parameters, and friction coefficient on springback were investigated. Experimental data
revealed that when the blanking force was 120kN, drawing rib height reached 8mm, and friction coefficient was 0.12, the maximum
springback decreased from 4.2mm to 1.8mm. Based on simulation conclusions, a die surface compensation and drawing rib structure
improvement plan was proposed. Physical experiments confirmed that the optimized springback was controlled within 0.8mm,
meeting industry assembly accuracy standards. This study provides a technically sound and practically applicable approach for
springback control in automotive body panel drawing dies.
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