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Abstract

Computer simulations and test trials are carried out to get the optimal conditions about
the stamping die design of the tailor laser welded automotive door inner. Firstly, the
stamping process including gravity deflection, bead calibration, binder wrap, forming and
spring back, are analyzed by the computer simulation. The results of simulation shows
good correspondance with those of test trial under the same conditions. The variables
of parametric study which will be investigated in the simulation and test trials, are
determined from the results of the first run. The formability under the various
conditions is evaluated, which are the initial positon of blank, blank holding force, corner
radius and the shape of drawbead. Finally, well controled sound product without
fracture, wrinkling and excessive weldline movement is obtained.
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Table 1 Various parameters for forming trial

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5
BHP (kg/cm®) 120 120 90 100 90
Blank (mm) 0.7/1.8 0.7/1.8 0.7/1.8 0.7/1.8 0.7/18
Blank Move. | X - +50 +60 . +40 +30
(mm) v - +30 +40 -25 -30
Results Failwe | Failwe | Failure | Fail d
(around speaker hole) alure goo
modified modified
Etc, - - 60/% MM | head & hole|bead & hole
radius radius

(a) trial 2

(b) trial 3

(c) trial 4

(d) trial 5

Fig. 8 Test results in forming trial

Table 2 Various parameters for forming simulation

Case 1 Case 2 Case 3 Case 4 Case 5
BHF (ton) 80 80 80 70 80
Blank (mm) 0.7/1.8 0.7/1.8 0.7/1.8 0.7/1.8 0.7/1.8
Blank Move. X - rot@tion - - -
(mm) y - 0.85° cw -95 ~95 -35
Speaker Hole Radius | 3~4 mm 3~4 mm 3~4 mm 8~9 mm 8~9 mm
Results . : : Good
(around speaker hole) Failure Failure Failure (wrinkling) Good
- _ ~ _ Control bead
Etc. force
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(a) case 2 (b) case 3 (c) case 4 (d) case 5

Fig. 9 FLD around speaker hole after forming simulation

(a) wireframe

Case 2[Case 3|Case 4|Case 5
Al 834 7.08 13.6 3.26
‘B|-29.93]|-29.09| -853 |-23.14
C|-54.78 | -55.95| -15.34 | -36.83
D! -66.03|-67.37|-29.04 | -51.61
E| 6.01 54 1388 | 9.35

(c) shaded image
Fig. 10 Deformed shapes of TWB door inner Fig. 12 Weld line movement



