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Sudy on Delamination Defect of Punched Holesin Hybrid CFRP/Al Stacks
Produced by Electromagnetic Punching

DUAN Li-ming, HONG zhi-bo, LIAO Hui, CUI Jun-jia, LI Guang-yao, JJANG Hao

(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082, China)

ABSTRACT: The aim of this paper is to investigate the effect of different discharge energy on the delamination defect of holes
produced by electromagnetic punching for hybrid CFRP/AI stacks. For this purpose, the electromagnetic punching experiments
were carried out on hybrid CFRP/AI stacks with a thick of 2.4 mm. By means of ultrasonic C-scan technology, scanning electron
microscope and numerical simulation, the delamination damage of CFRP/ALI stacks, microstructure of cross section and inter-
laminar delamination damage were evaluated, revealing the influence of discharge energy on the delamination defect of
CFRP/ALl stacks. The results showed that the discharge energy had significant effects on the delamination defect of the punched
holes. In the range of 4 kJ to 6 kJ, the delamination factors (F4 and F.4) decreased with the increase of discharge energy. When
the discharge energy is 7 kJ, the equivalent delamination factor F.4y of CFRP/AI stacks still decreased, while the maximum de-
lamination factor F4 rose abruptly and exceeded the maximum delamination factor when the discharge energy was 4 kJ. This
was due to the presence of local damage under the action of high speed loading. Therefore, it could be concluded that, within a
reasonable energy range (4~6 kJ), the electromagnetic punching quality of CFRP/Al stacks was significantly improved with the
increase of discharge energy. However, when the discharge energy was too high (=7 kJ), additional delamination defects would
occur, affecting the punching quality.
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