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A Study on the Shear Forming Process of Grid for Lead-Acid Battery

Choon-man Lee*, Dae-sung KIM', Jong-jun Jung™, Hyung-chan Cho™"

{ Abstract }

simulation results turns out to be very considerable.

Key Words :

This study has been focused on the development of shear forming process of grid for lead-acid battery. The grid plays
an important role in the flow of electricity because the grid is a skeleton of the pasted plate. Therefore, it must be of
the highest quality to prevent plate failures and then, battery failure, and ensure the best battery performance possible.
The finite element analysis of the shear forming process is carried out and the result is compared with the experimental
data. The influence of the numerical parameters such as clearance, velocity of punch and critical damage value on the

Lead-acid Battery(5-+ t{€]2]), Manufacturing of Grid for Battery(7|®A| =), Grid forShear Forming(HE7}Hg),
Sheet Metal Forming(¥HA)712), Ductile Fracture(34J3}2)), FEM(Finite element method :
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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. 5 Diamond Mesh Grid
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Fig. 6 Process of Shear Forming
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(a) Side View
Fig. 9 Initial Shear Forming System

{b) Front View
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Fig. 10 Critical Damage Value

Table 1 Calculation of Critical Damage Value

Stroke Damage Value H]

0.290 0.70 Simulation
0.305 0.75 Experiment
0.320 0.79 Simulation
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Table 2 Process Condition for FEM of Shear Forming

Clearance 0.075mm, 0.15mm

Punch Speed 250spm : Stroke 30mm, 15mm
Critical

Damge Value 0.75
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Fig. 12 Effective Strain
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Fig. 14 Load - Stroke Curves

(b) Stroke 1Smm
Fig. 15 Effective Strain
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