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ABSTRACT

Recently, Tailor Welded Blanks(TWB) is
widely used in automotive industry since the
transformation characteristic of its material can be
changed. However, clearance between welding
surface becomes the important factor which affect
the quality of the laser weld, causing difficultics 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.
Also predict the optimum shearing condition, effect
of shearing condition such as clearance and punch
radius on the shear plane shape was evaluated.
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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
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(a) Before fracture (b) After fracture
Fig. 6 Plastic strain 1.5 (clearance 0.01mm)
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Fig. 4 FE model
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Fig. 5 Effects of various element size
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(a) Before fracture (b) After fracture
Fig. 7 Plastic strain 2.0 (clearance 0.01mm)
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Fig. 8 Plastic strain 2.5 (clearance 0.01mm)

Table 2 Simulation conditions

Clearance  Plastic |Punch radius
(mm) strain (mm)
s
0.01 20
2.5
1.5
003 20 001
;25
1.5
0.05 20 (a) Before fracture (b) After fracture
2.5 Fig. 9 Plastic strain 1.5 (clearance 0.03mm)
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(a) Before fracture (b) After fracture (@) Before fracture (b) After fracture
Fig. 10 Plastic strain 2.0 (clearance 0.03mm) Fig. 13 Plastic strain 2.0 (clearance 0.05mm)

(a) Before fracture (b) After fracture

(@) Before fracture (b) After fracture Fig. 14 Plastic strain 2.5 (clearance 0.05mm)

Fig. 11 Plastic strain 2.5 (clearance 0.03mm)
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