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Analysis of Deformation Characteristics for Deep
Drawing of Laser-welded Dlank

Y.S.Kim, D.H.Ha, K.C.Chung and S.M.Suh

Abstract

In automotive industries, the stamping of laser-welded blank gives many merits which bring about
dimensional accuracy, strong body assembly and high productivity. However, the welding of blanks
with different thickness or/and different strength materials introduces many challenging formability
problems for process development and tool design. In this paper, the deformation characteristics for
deep drawing process of laser-welded blank with different thickness sheets are investigated by experi-
ment as well as by FEM simulation. The blank holding force ratio to avoid the movement of weld line
was suggested and compared with the experimental result for cylindrical and rectangular cup drawing
process. The optimal location of weld line in laser-welded blank with different thickness sheets is cal-
culated to compensate for the movement of weld line on deep drawing process. In addition, the effect
of location of weld line on formability is clarified using FEM simulation.

Key Words : Stamping(2®%), Deep Drawing(t]= =29]), Laser-Welded Blank(#lo]4 &34 Ba =),
Finite Element Method (53 2.4%), Different Blank Holding Force (3}5 83 &0i¥)
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Fig. 1 Schematic view of the cylindrical cup drawing test
of T/B material
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Fig. 2 Schematic view of drawing force acting at the
punch rim with a different BHF in (a) cylindrical

cup drawing (b) rectangular cup drawing
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Table 1 Experimental conditions in drawing test

Test specification Cylindrical/Rectangular cup drawing test

Material Aluminum Killed Deep Drawing Quality(AKDQ)
Apparatus 40/60 double action hydraulic press
Punch speed 300 mm/min

BHF 294 KN

Punch stroke

23 mmicylindrical cup), 26mm(rectangular cup)
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Fig. 4 Deformed shape of T/B material in the cylindrical
cup drawing test with unstepped die
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Table 2 Mechanical properties of AKDQ steel

Base metal Welded metal

Item
o (measured) | (caiculated from eq.10i
Young's modulus &) 200 GPa 200 GPa
Yield strength (g v) 0171 GPa 0.427 CPa
Strain-hardening exponent (n) 02 02
Strength (‘uefficiem (K) i 049 CPa 1.225 GPa
i .
Pm —strain (€ ) 000442 0.00442
s Material plramucr\ are for 6 = K( e+ ¢,)"
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Fig. 6 Distribution of Vickers hardness of T/B material
(HAZ : heat affected zone)
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Fig. 8 Deformed shape of T/B material in the cylindrical
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ment (b) FEM simulation
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Fig. 16 Deformed shape of T/B material in the rectangular
cup drawing simulation with an initial shift of
weld line( §=31mm) and an equal BHF of 49KN
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