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Fig. 1 Small-punch stretch forming testing instrument

Table 1 Testing condition®

Big-punch Small-punch
stretch forming  stretch forming
test test
Punch diameter ¢100[mm] ¢25[mm]
Punch radius 50[mm)] 12.5[mm]
(Ball punch)
Punch shoulder 10[mm] 5.0[mm]
(Flat punch)
Punch speed 1.5[mm/s] 0.4[mm/s]
Die shoulder 15[mm)] 4.0lmm)]
Die aperture diameter  120[mm] 33[mm)]
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Fig. 2 FLD of the big-punch streatch forming test and
small-flat-punch streatch forming test and
small-ball-punch streatch forming test
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Fig. 3 Strain rate
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Fig. 4 FLD of the big-punch streatch forming test and
small -flat-punch streatch forming test and
small-ball-punch streatch forming test before necking
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