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The blank design and the formability
for the multi-stage deep drawing process
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* Graduate School of Sung Kyun Kwan Univ.
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Abstract

A method of determining an optimum blank shape for the non circular deep drawing
process is more investigated and applied to the blank design for multi-stage deep drawn
product. The forming procedure of two-stage deep drawing process is looked over and the
method of determining a blank shape is proposed. In experimental research, a optimum
blank and a optional rectangular blank were considered and we measured thickness strain
distributions. We could predict a strain distribution and compare with a experimental
strain distribution. Also, the strain distributions for the blank shapes, optimum and
rectangular, were compared.

Key Words : optimum blank shape, blank design, multi-stage deep drawn product,
thickness strain distribution, optional rectangular blank
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(a) state 1 (b) state 2 (c) state 3 (d) state 4
Fig. 2 Movement of marked element
Table 1. Input data
lasti
frictional P .c strain hardening die thickness
BHF (kgf) ] coefficient .
coefficient 2 exponent  |profile radius| of sheet
(kgf/mm’)
500 0.1 47.765 025 Smm 0.7mm

(a)

(b)

(©)
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Fig. 4 Calculation of blank shape
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Fig. 5 Calculated optimum blank shape Fig. 6 Comparison of optimum and

rectangular blank shape
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Fig. 7 Geometry of multi-stage deep drawing process
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Table 2. Height of each blank shape (UNIT: mm)

h2 = 20 h2 = 30
Blank shape 0 e 1019 Thi=20 | n1=21 | h1=25 | hi=15 | hl=17 | hl=19 | h1=20

Optimum O O O O X O O X
Rectangular O O X

OO0

N

Fig.8 Experimental result from optimum blank shape and
rectangular blank shape. (h1=15mm, h2=30mm)
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Fig.10 Thickness strain distribution
(h1=15mm, h2=30mm, b-line)
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Fig.12 Experimental thickness strain
distribution (rectangular blank,
h1=15mm, h2=20mm)
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Fig.9 Thickness strain distribution
(h1=15mm, h2=30mm, a-line)
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Fig.11 Experimental thickness strain
distribution (optimum blank,
h1=15mm, h2=20mm)
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Fig.13 Experimental thickness strain
distribution of each height
(optimum blank, b-line , h2=20mm)
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