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Fig. 1 Various problems in the boxing and welding process
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(b) Drawing
Fig. 2 Upper panel of cross-member forming process

(c) Cam-pircing

Fig. 3 3D model of the cross-member

Table 1 Material properties of the applied metal sheet

Metal sheet SPH440

n-Value 0.164

r-Value 0.880

Young’s Modulus GPa 210

Poisson’s ratio 0.3

Yield stress MPa 330
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N Blank line

Total length = 1839.732

CAD Cimatron

Fig. 4 Predicted result of the blank shape(upper) and the
comparison with CAD line(lower)

Fracture
Final Thickness (mm) = 223
Eng. Thickness Strain {3&) = -3.13
True Thickness Strain {3t) = -3.18

Eng. Major Strain (%) = 3.73
Eng. Minor Strain (%) = 0,498

Safety Zone: Safe

Fig. 5 Predicted result of the thickness strain
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Wrinklin

Final Thickness (mm) = 2,50
Eng. Thickness Strain (%) =  8.19
True Thickness Strain (%) = 7.88

Eng. Major Strain (%) =
Eng. Minor Strain (%) =

Safety Zone: Strong Wrinkle Tendency

0.26
-7.32

Fig. 6 Predicted result of the safety zone(wrinkling tendency)
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