FZ 24 7HE8HE] 20009 % EAISE ] =3 pp88~9l
Hgunte A2 0|88 olS3Ee U=
E4M MEBHO $A|sHA
oI7|A"- & &

Numerical simulation of the superplastic moving die forming
process with a modified membrane finite element method

K.S. Lee and H. Huh

Abstract

Superplastic forming is widely used in the aviation and aerospace industry since it has great
advantages to produce very complicated, light, and strong components. A number of superplastic
forming processes have been developed and designed to improve the thickness deviation that is
inevitable in simple female die forming. Some of forming processes require tool movements for
better thickness distribution than simple female forming. The process has to deal with the optimum
pressure cycle considering the moving die, the thickness distribution and the final shape. In this
paper, superplastic forming processes with a moving die are simulated with a finite element method
with modified membrane elements in the convective coordinate system. The result is compared with
blow forming processes with a fixed female die to demonstrate that the thickness distribution with a

moving die is different from that with a fixed die.
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Fig. 1 Geometry of die used in the analysis of moving
die forming process (Square block: 70x70x30,
D = 130, *corner radii = 5 (unit: mm))

H= 45.0—(0.05% 8 mm, 500.0
H= 20.0 mm, 500.0
*Stroke = 25mm
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Fig. 2 Deformed Shapes in the square cup drape
forming process with moving die. ; (a) 520 sec,
(b) 1080 sec
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Fig. 3 Optimum pressure and pole height vs. the
forming time in the squre cup drape foming
with moving die
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(b)
Fig. 4 Comparison of thickness distributions in Simple
Female forming (a) and Drape forming with
moving die (b)
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