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Analytical study on High speed Shear forming Process of Lead-acid Battery Grids

Dae-sung Kim', Jong-jun Jung , Hyung-chan Cho™~ and Choon-man Lee

ABSTRACT

This study has been focused on the analysis of high speed shear forming process for lead-acid battery grids.
The grid plays an important role of electrical charge. It is necessary to ensure the best battery's performance that
the grid should have a best quality. The clearance between punch and die, the velocity of punch and the critical
damage value are very important parameters for making a good grid form. The finite element analysis of the
shear forming process is carried out by measuring and optimizing these three important parameters. The result of
this study concludes that these parameters has a great influence on grid quality.
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(a) Square mesh grid (b) SEM photographic at 18x
Fig. 1 Grid for lead-acid battery by gravity casting
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(a) Diamond mesh grid (b) Grid wire
Fig. 2 Grid for lead-acid battery by shear forming
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Fig. 4 Cutter of upper die

Fig. 5 Diamond mesh grid
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Fig. 6 Process of shear forming
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Fig. 7 Battery grid design program
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Fig. 8 SEM photographics of shear plane
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(b) Front view

(a) Side view
Fig. 10 Initial shear forming system
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Table 1 Calculation of Critical Damage Value

Stroke Damage Value H 3

0.290 0.70 Simulation
0.305 0.75 Experiment
0.320 0.79 Simulation
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Fig. 13 Load vs Stroke Curves
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