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Abstract: In the present work, the state-of-the-art in forming technologies of sheet metal components for energy industry
was summarized. Especially, the current forming technologies of bipolar plate for fuel PEMFC, spacer grid in LWR fuel
assembly and solar cell substrate were mainly addressed. The three dimensional forming simulation model of blanking
process for one spacer grid stripe was built up based on ABAQUS/Explicit. The user material subroutine VUMAT was em-
ployed and the material model, anisotropic yield criterion and ductile fracture criterion in ABAQUS were implemented.
Comparison of predicted blanking fracture section and experimental results shows that the FEM simulation results are in
good agreement with the experimental ones. Through the secondary development of the subroutine in ABAQUS, the map-
ping of the historical residual damage from solid elements to shell element was realized. The bending process after blanking

was simulated with this mapping method. The accuracy of the mapping method was verified by comparing simulation results
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with or without mapping with the experiment result.
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Fig. 1 Channel structure of PEMFC bipolar plate
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Fig. 2 Schematic diagram of entire allocation of bipolar plate roll form-

ing: (D uncoiler, @ single plate rolling, @ bipolar plate
rolling, @bipolar plate shaping, ®shear blanking
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Fig. 3 Schematic diagrams of rolling process of single plate(a) and rolling connection process of bipolar plate(b) > ; ®rolling
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Fig. 5 Unit cell of spacer grid strip (a) and mold forming part (b)
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Fig. 6 Blanking surface of FE simulation and test
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Table 1 Blanking surface comparison of FE simulation and test

Length/mm Test FE Simul.
Fracture 0.234 0.257
Burnish 0.145 0.168
Burnish zone proportion/% 37.5 39.5
Fracture zone proportion/ % 62.5 60.5
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Fig. 7 Simulation results of subsequent bending process: (a) residual

damage unconsidered and (b) residual damage mapped
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