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Study on the Failure Criterion for Finite Element Analysis of Precise Shearing
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Abstract }

were inverse proportional.

The Tailor Welded Blanks( TWB ) are using various materials (different thickness, strength and different materials) can
be welded together prior to the forming process. Therefore, TWB applications have become little by little important in
automobile industries, because it has more light weight and process reduction. A burnish area is very important for TWB
using laser welding, In this paper, evaluated failure criterion, effect of clearance and distance of between pad and punch by
computer simulation. We used element separation method for fracture. And applied a plastic strain to failure criterion.

According to the analysis results, we obtain failure criterion, when plastic strain is 2.0. The burnish area and clearance
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Fig. 1 Shape of shearing
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Fig. 2 Shear shape
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Fig. 3 Schematic illustration of analysis model

Table 1 Material Properties of SPCEN

Young's modulus (GPa) 162.621
Poisson's ratio 0.29
Yield stress (MPa) 147
K 490
n 0.203
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Table 2 Parameters of shearing(without pad)

Clearance(mm) Plastic strain Punch radius(mm)
0.01 1.5 0.01
0.01 2.0 0.01
0.01 25 0.01
Die 003 15 0.01
X 0.03 20 0.01
Fig. 4 FE model 0.03 35 001
L5 0.01
20 0.01
2.5 0.01

(a) 100#m (b) 50#m (¢) 10pm

Fig. 5 Effects of various element size

(a) Before fracture (b) After fracture

Fig. 6 Plastic strain 1.5 (clearance 0.01mm)
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(a) Before fracture (b) After fracture

Fig. 7 Plastic strain 2.0 (clearance 0.01mm)

(a) Before fracture (b) After fracture

Fig. 8 Plastic strain 1.5 (clearance 0.03mm)

(a) Before fracture

(b) After fracture

Fig. 9 Plastic strain 2.0 (clearance 0.03mm)
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(a) Before fracture (b) After fracture

Fig. 10 Plastic strain 1.5 (clearance 0.05mm)

(a) Before fracture

(b) After fracture

Fig. 11 Plastic strain 2.0 (clearance 0.05mm)
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Fig. 12 Punch stroke vs. plastic strain curve
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Table 3 ‘Results of analysis(without pad)

Clearance(mmy) Plastic strain Punch stroke(l/t)
001 1.5 0.5
0.01 20 0.85
0.01 25 0.8
0.03 15 04
0.03 20 0.75
0.03 25 1.08
0.05 15 04
0.05 20 0.62
0.05 25 127
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Fig. 13 Concept diagram of pad
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Fig. 14 Result of without pad
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(b) Pad distance 35mm(10MPa)
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(c) Pad distance 65mm(10Map)

Fig. 15 Resuits of with pad

Table 4 Parameters of shearing(with pad)

Distance of between Pad Pad Pressure Punch radius
and Punch(mm) (MPa) (mm)

5 10 0.0t
5 20 0.01
5 30 0.01
35 10 0.01
35 20 0.01
35 30 0.01
65 10 0.01
65 20 0.01
65 30 0.01
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Fig. 16 Distance of punch and pad vs. burnish area
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