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Abstract

Progressive dies are used for metal stamping during which multiple operations are performed in a sequence. Material is
fed automatically from a coil into the press and advances from one die station to the next with each press stroke. Transfer
dies are used in high-volume manufacturing for round, deep-drawn, and medium-to-large parts. Several different operations
may be incorporated within a transfer die such as blanking, bending, piercing, trimming, and deep drawing. The main
challenge in the current study is how to deform a seat cushion panel meeting the design specifications without any defects.
A complex automation die manufacturing technology for the automotive seat cushion panel, mixing both semi-progressive
die and transfer die for continuous production, was developed.
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Fig. 1 Tensile test specimen (unit in mm)

Fig. 2 Tensile test specimen (SPCC)

Table 1 Mechanical properties of SPCC(0.8mm)

Yield Tensile Elonaation
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[MPa] [MPa] -

1 318 490 38

0° 2 322 494 38

3 329 492 39

1 346 488 37

45° 2 332 482 37

3 338 495 36

1 341 504 38

90° 2 346 506 38

3 338 496 37
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Fig. 5 Universal sheet metal forming test machine
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Fig. 7 Specimens before FLD test (rolling direction)
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Fig. 9 Forming Limit Diagram of SPCC(rolling direction)

Forming Limit Diagram (true value)
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Fig.10 Forming Limit Diagram of SPCC(transverse
direction)
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Table 2 Experimental conditions

Material Density

7.8e-06 kg/m

Young’s Modulus 206 Gpa
Poison’s Ratio 0.3

Material Thickness 0.8 mm

Stamping Velocity 5 m/sec

Anisotropy Coefficient | R0=1.09, R45=0.79, R90=1.29
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Fig.12 Input data of material properties

Fig.13 Blank size of seat cushion panel

Fig.14 Die model of seat cushion panel
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Fig.16 Analysis results of seat cushion panel(BHF=
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Fig.17 Analysis results of seat cushion panel(BHF=
30ton)
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