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Finite Element Analysis for Extrusion of Hollow Shaped
Section Through Square Die

C.M. Lee, S. H. Lee and J. R. Cho

Abstract
This paper presents development of a finite element simulation program and analysis of hot extru-
sion through square dies with a mandrel. The design of extrusion dies is still an art rather than sci~
ence. Die design for a new extrusion process is developed from through in—plant trials. In the present
paper, a three-dimensional steady-state finite element simulation program is developed. Steady-state

assumption is used for both the analyses of deformation and temperature. The developed program is

effectively used to simulate hollow extrusion of several sections. Distributions of temperature, effective
strain rate, mean strain rate and mean stress are studied for an effective design of extrusion dies.
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Table 1 The thermophysical properties and heat transfer
coefficients for billet materials

Coeff.
Billet

KI
Nf(sec’C)

h
Nf(sec mm C)

h,

b

N/(sec mmC)

Table 3 Flow stress for Al 2014 (G = C(8)")

Temperature I C {N/mm* ) n
- 300°C 155.94 ] 0.056
400°C 93.84 0.100
500°C 62.10 0.131

378 / rBAM N BEEX /A7 A4z, 19984

oy

ik

by
o
£

Fig. 2% =2 ol HYSEE P EE vlwd Aoz 7
o] H=d AAE A9t ¥, A E AYE AFEHE

Agsiel A AR 1800245 Aase] w4
A agel 81} 1/50~ /100459 A2
A9 nsd ARE BE 7 UG, A4 AGANA A
234 ASEE 5 mmolstel 2 B Qe WonE
28 A8 ANERE A% F 4T X 4 YA
Aud Z2ade o83 Fig 3% 2e 29
(Clamp)® BRBAT Fig. 83 2& 443 wugy
e 23 o 488 29k o AAFE Tl
@ AN AR AT AL Fodeh FPTA 3

mo |®

O

Ao} 2 FEU 5083013, §718 DRG] 24
423} HES
Table 1, Table 2 ¥ Table 3o} k&) i},

8.2

E 2320520148 Al AHEE 44

~
o
L.

o] L=

(a) Result by Yang et al

426
438

Fig. 1 Comparison of temperature distribution

(b) Resuit by the present method

(b) Result by the present method

Fig.2 Comparison of effective strain rate distribution
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Fig. 3 Section shape for extrusion of clamp shaped section
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Fig. 4 Computational mesh for extrusion of clamp shaped
section

ig. 5 Distribution of temperature {clamp shaped section)
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