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Abstract : The purpose of this study is to confirm the improvement of formability of AZ31magnesium alloy sheet by
using local heating and cooling technique. For this, the experiments of warm deep drawing were done under the
temperatures of 100°C ~ 400°C , and the punch velocity of 10, 100mm/min. Also FE analysis under the temperatures of
blankholder and die of 150°C, 225°C and 300°C for tools(holder and die) was executed with considering heat teansfer.
From the results, the formability of AZ31magnesium alloy, espicially the temperatures of 225°C~250°C for
tools(holder and die)improved remarkably. And the experiments and simulations showed that necking under room
temperature for tools occured under the part of punch shoulder while at 300°C for tools, at the part of die shoulder.

Key words : Magnesium alloy(v}2v)& &), Warm deep drawing(-27F ©) == 2 9), Heat transfer( B4 o),
Finite element method(-+3+ 8 4 9), Formability(# & Ad)
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Table 1 Chemical composition(%) of magnesium alloy sheet
(AZ31-0)

Al Zn Zr | Mn | Fe Si Cu | Ni | Ca

19| 1.1 - 4.7 | - 1.0 | 0.1 |0.03
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Fig. 4 The result of experiment under room temperature and
punch velocity of 10mm/min
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Fig. 5 The result of experiment under temperature of 300°C
and punch velocity of 10mm/min

™
o
+
=
N
ol

o M oy
rE
iy
oX
o
oo
o
e
-E o

i

2+

400°Co.&2 3

min & 2 3}
o

f
T
=

0°C, 200°C, 300°C, 28|31

O go S rlr

8 B8
rEIL%
B o
A (4 ro
» |n
u:;"mlod
ogrgll?}fﬂ
Eo_ur
BZ@NEFSEJJF
1~>, o
°‘m\m>‘>
»mlmozg
o 2@
syu¢1°%
égiml’
Elu;:-i
0¥0r}o mJlN“”
‘.—nrﬂoﬁg
(2 g ogo At -
ot RS
_%S%: §
Lo ookoyg 3K

=

e 7
olo
)
o
4
u 1
v o
ol 30,
o &

gﬁﬂ 2L E}oM 2L E 150°C,
HA) A @ 2h ek 2ol A AR
Al EEExE

N
-z
2

: w0
o ©
A

L r\q'

o
)
o N
~
R
8
S
=2
S

o

ML

uk
to
il
B
=2

o
rlr
o
_E

is
™
Og‘:‘ﬂ
Mo
e,
B
og(:t"

6 Egelel W Lk
wof phol 12 Apol
we ageAE A

My 2 £
X
ﬁ
j10d
o
=2
R

g &

RONES

do, v ofN
o
Iy

2

L

rlo
bl

ML r
i

1

oo oo Moo

i
lo
fu
i
o
oo
il

(W]
[\
o
3
g
=]
5
]
ku
p)
o
ox
o
Lo
2
ik
o ®
=
9
K
a2
)

96 simaisAIEstEl=RE MI3H H6S, 2005

SR e rE

ol O

% —

18 2 Lt
i K length

Fig. 6 Temperature distribution under punch stroke 4.9mm
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Fig. 7 The results of simulation for room temperature and
temperature of 300°C
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Fig. 8 The results of simulation for punch speed of 5,20mm/
min and temperature of 225°C
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