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The simulation of direct/indirect extrusion of
AZ31 magnesium alloy by FEM

H. W. Lee, D. J. Yoon, S. S. Park, B. S. You, S. H. Choi

Abstract
A finite element analysis has been conducted to simulate direct/indirect extrusion process for AZ31 Mg alloy at various
ram and die speeds. Uniaxial compression test on AZ31 Mg alloy was carried out at various strain rates and temperatures
and the result was used as input data for finite element analysis. It was found that ram speed affects the distribution of
dead zone area during direct extrusion. The inhomogeneous temperature and strain distributions through the thickness
direction can be simulated under the various extrusion process conditions.
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Table 1 Dimensions of extrusion equipment

Billet length (mm) 200 200
Billet diameter (mm) 80 98
Die bearing length (mm) 5 5
Die R (mm) 5 5

Direct Indirect
extrusion | extrusion

(a) direct extrusion (b) indirect extrusion
Fig. 3 Initial mesh for FEM
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Fig. 4 True stress-strain curves of AZ31 alloy at 300 C

%’8}0@1 AZ31 ot EE o
TEA] FAYFes £7Y
o] oz #Ms}gith Fig.
}ELE 300T oA E“Plr thole] &xo wh

= ] A7t tol 7 (o]
743

°
rd
i
i
r
off!
ox
2
ﬁ-‘[N'

-

o
2
R
0
Lh
3
3
rO
A

s 1
()

jiasd oft =&
L

N

vl

o

zy, MU

zl

e

‘Q‘ 40

>, foh

o (&
2 i Hr
o & P

2,
o

w
—

o M
— 4o W 0l
¥y o
-
ol

R
e,
rsL'_I
ko
R
ot o o
o i S
> o
2

o
%
i)

(& ok oni ’

ot 2 IO
M
(n e
ot
X,
A7
it Jo
2
lo

M gy

fi

s

s

o

ol

ok

rlr

Y,

o
ol
o
)

tlo & rlo 22 41 8 of

I 2 o My =
L job o ok
o
o ¥ Hi T

2

e

s
Zo
l:o{.
(E
oft
(i
T}
malicl
e,
oX,
=
&V
=
of

&

48 3 T T
i DE-AZI1-I00 L1 Imenls
-+#+ - DE-AZIN-I00T40mmIs
A8 & o w DE-AZI1300T-E7rmIS b

Clr IDE-AZI1300T 1. Smmis

K]
42 L& DE-AZIN-300C4 omunis A
g [ & meazsra00csmmvs A
= 5
@
o) .
Z
]
g 36
g
2
LK -
3.8 i L .
Cantay Intermediate Surface

Fig. 5 Distribution of effective strain through the
thickness direction
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Fig. 7 Distribution of velocity during direct extrusion
of AZ31 Mg alloy
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