[=R] s=2247t382X|2004), M 133 M2Z
Transactions of Materials Processing Vol.13, No.2, (2004)

EIAF A & o| &8 Ciy s 43
s

Multi-Point Sheet Forming Using Elastomer
J. W. Park

Abstract

Recently, instead of a matched die forming method requiring a high cost and long delivery term, a multi-point dieless
forming method using a pair of matrix type punch array as flexible dies has been developed. Since the conventional multi-
point dieless forming method has some disadvantages of difficulty in precise punch control and high-cost of equipment, a
new concept of multi-point dieless forming method combined with an elasto-forming method has been suggested in this
study. For optimal selection of elastomers, compression tests of rubbers, polyethylene and foams were carried out together
with FEM analysis of the deformation behavior during sheet forming process using a rigid punch and elastomers.
Compressive strain was concentrated on the upper central area of the elastomer under the punch, and the rubber exhibited
higher concentration of the compressive strain than foams. Two-dimensional curved surface was formed successfully by
the multi-point elasto-dieless forming method using an optimal combination of rubber and foam materials.

Key Words : Sheet Forming, Multi-Point Forming, Elastomer Forming, Two-Dimensional Curved Surface, FEM Analysis.
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(a) Before forming (b) During ferming

Fig. 1 Fixed type multi-point forming process
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(a) Before forming (b) During forming

Fig. 2 Active type multi-point forming process
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(a) Before forming (b) During forming
Fig. 3 Change in contact points and formation of

surface defects
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Fig. 4 Multi-point elasto-forming process
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Fig. 6 Multi-point elastomer forming apparatus with
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Fig. 7 Flow curves of various elastomers
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Fig. 8 Flow curves of various metals
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Table 1 Material constants for FEM analysis

Material E E, Oy v
(MPa) | (MPa) | (MPa)
Al 7.05<10* 500 150 | 0.34
Metal

Fe 2.13%0° 90 150 | 0.28

Elas- |Rubber 50 0.49
tomer | Foam 0.05,5 0.10
3% 0=Ene when ¢ <g, )
o=0,+E(e-0,/E) when e>g, 2)
€253 Al: 0=E,.e when € <g, (3)
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