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Development of Precise Shearing Mechanism
on Thin Sheet for Laser Welding
(Analysis of Precise Shearing Process using FEM)
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ABSTRACT

Recently, Tailor Welded Blank (TWB) is widely used in automotive industry since the trans-
formation characteristic of its material can be changed. However, clearance between welding
surfaces becomes the important factor which affect the quality of the laser weld, causing
difficulties in preparing the sheet. The objective of this paper is to systematically evaluate the
effects of previously presented fracture criterion and shearing condition on precise mechanical
shearing simulation result. For this purpose, a parametric study was performed to investigate
the effect of finite element size and fracture criterion on simulation result. Also, in order to
predict the optimum shearing condition, effect of shearing conditions such as clearance and
punch radius on the shear plane shape was evaluated.
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Fig. 1 Schematic illustration of analysis model

Table 2 Material properties of the sheet

Material model Material coefficients
Young' s modulus, E
210
(GPa)
Poisson's ratio, v 0.29
Elastic-Plastic M density, _
ass ensng [ 785% 10"
(ton/mm”)
Yield strength, o
: 215
(MPa)
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Fig. 2 Stress-strain curve of the sheet
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Fig.3 Two dimensional mesh design for finite element
analysis
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Fig. 4 Schematics of finite element models for each
shear plane element size with (a) 100 4m, (b) 50
um, (©) 10 um
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Table 3 Analysis matrix

Punch radius (mm) | Clearance (mm) | Plastic strain
0.01

0.01 0.03 15, 20, 25
0.05

0.05 0.03 15, 20. 25
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Fig. 5 Simulation results for each shear plane element
size
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Fig. 6 Comparison of analysis results for various plastic
strain values
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Fig. 7 Comparison of analysis results for various clear-
ance values (punch radius=0.01mm)

A orm B x| M4 H4m ‘99 128

golx B oift YuNe YU Mok ofFidFE MY

{a) 0.0lmm (b) 0.03mm (¢) 0.05mm

Fig. 8 Simulation results for various clearance values
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Fig. 9 Comparison of analysis results for various punch
radius (clearance =0.03mm)
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Fig. 10 Simulation results for various punch radius
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