S AAA7HESs] 20079 FASE U] =24 pp. 332~335

QUK OIS O BBt EAM ME/EAFB ZHMA

-

op

MM BEY 2 BMA . A OlHE. AR

1—

Process design of superplastic forming/diffusion bonding by
using pressure control

J. S. Song, K. Y. Kang, S. S. Hong, Y. N. Kwon, J. H. Lee, Y. H. Kim

Abstract

The superplastic forming (SPF) has been widely used in the automotive and aerospace industry because it has great
advantages to produce very light and strong components. Finite element method (FEM) is used to model the process of
superplastic forming/diffusion bonding (SPF/DB), to predict the pressure-time curve and to analyze the process parameter.
In this study, process design of SPF/DB is carried out a 3-sheet sandwich part. SPF/DB process with pressure control was
analyzed by using finite element method. For obtaining proper shape, step-by-step pressurization is proposed. The first
step of SPD/DB process is obtained by applying of pressure in patches. From the next step it applied pressure to all
regions (between inner sheets, between inner and face sheets). By using the proposed pressurization scheme, deficit in
part shape is found to be eliminated.

Key Words: Superplastic forming/diffusion bonding (SPF/DB), Finite Element Method (FEM), Pressure control
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(b) Stop-off patterning
Fig. 1 Tool geometry and stop-off patterning

(¢) Time = 1978 sec (final)
Fig. 2 Evolution of deformed shape at different times
for 3-sheet forming
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Fig. 3 Pressure and strain rate with time for 3-sheet
forming
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(c) Tlme = 1754sec ( nal)
Fig. 6 Evolution of deformed shape at different times
for 3-sheet forming
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Fig. 7 Pressure and strain rate with time for 3-sheet
forming
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Fig. 8 Comparison of final shapes
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