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Finite Element Analysis and Process Planning about the Auto Transmission
Solenoid Valve using of Multi-Former

Chul-Woo Parkt

Abstract : The process design of forward Extrusion and Upsetting of Axi-symmetric part
has been studied in this paper. During the cold forging product: auto transmission
Solenoid Valve part, the defects such as folding and under-fill can be appeared by the
improperly controlled metal flow. In this study, to reduce the folding and under-fill the
design of experiments has been used to find out the significant design variables in the
design of forging process. This paper deals with an Process Planning with which
designer can determine operation sequences even after only a little experience in
Process Planning of Multi-Former products by multi-stage former working. The
approach is based on knowledge-based rules, and a process knowledge-base consisting
of design rules is built. Based on the systematic procedure of process sequence design,
the forming operation of cold forged auto transmission Solenoid Valve part is analyzed
by the commercial Finite Element program, DEFORM/2D.
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Fig. 1 The procedure of process design
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Fig. 2 Comparison of configuration & dimensions
between initial billet and final product
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Fig. 4 A drawing of forged part
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(¢) In case of the billet diameter, 19.7mm

Fig. 5 Process Planning drawings generated according
to the design rules
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Fig. 6 Simulation of folding with the preform, extrusion
with ration 30%

Fig. 7 Simulation of folding with the preform, extrusion
with ration 50%
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Fig. 8 Simulation of folding with the preform,
extrusion with ration 80%
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Fig. 9 Load-stroke diagram of the extrusion with
ratio, 80%

Fig. 10 Modification Process Planning drawings generated
of the extrusion with ratio, 80%
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W2 dth(stepl =136KN, Step2=150KN,
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Fig. 11 Effective stress for the modification process
planning
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Fig. 12 Load-stroke diagram of modification process
planning the extrusion with ratio, 80%

Fig. 13 Machine with multi former die set
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