Transactions of KSAE, Vol. 14, No. 1, pp.86-91 (2006)

AZ310lad|&E2

=

olgk
O

=2y R

o

o of

o

Copyright © 2006 KSAE
1225-6382/2006/079-12

o =Y AFZAIA| FES|A

|-|:|.||

SZfstm 7)H 2t

=2

FE Analysis on the Press Forging of AZ31 Magnesium Alloy

Jongkwan Hwangl)

+ Daemin Kang*z)

YGraduate School, Pukyong National University, Busan 608-739, Korea
7 Department of Mechanical Engineering, Pukyong National University, Busan 608-739, Korea
(Received 25 May 2005 / Accepted 19 October 2005)

Abstract :

Magnesium alloys have been widely used for many structural components of automobiles and aircraft

because of high specific strength and good castability in spite of hexgonal closed-packed crystal structure of pure
magnesium. In this paper, FE analysis was executed about the formability of AZ31 magnesium alloy on press forging
process. For this, the variation of sheet temperature, distribution of punch force and the effect of heat transfer and
friction between punch and sheet on the forming characteristics during press forging of AZ31 has been analyzed by
finite element analysis. In order to obtain temperature dependence of material characteristics, uniaxial tension tests at
elevated temperature were done under temperature of 100°C ~ 500°C.
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Nomenclature
K : temperature
Uts : ultimate tensile stress
Ys : yield stress
El : elongation
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W), Press forging(Z #|~37%)), Magnesium alloy(P}F 21U} #-3H35),

g5, A ]’-’4‘ ZFH A Bo] oot 4=
]Hg-i}ﬂ T_l% E
g 2dS FroulE JFEA
=
o]

12\11 OH

i3
4

>,

Lﬁwﬂrl“‘“ '6H¢ E: EH/lC’ﬂ

3R AT e BRES DFE B RT4ol
S7HE 2E AR PEo Qe s 9
om 714 AWHD FA AAHL $Ao) 22 5
Ack e REQUAN LI el

A AA &L 11%77}11
A A o] g9 o} FAl= CAE
o7 Wo utdS gy g2

7S NI @, B8P E Y o2



AZ31 DI EESS

o) - 8314 &85t ok o] 2% CAES] A&
S YAz AT dAeh= 38 S AEfE
5E 7 Ao s Bt HA o] 5¥ & dAE
9 ARE BE B S o) oo Ea AT
2y oS B Eg Aot

W oAFe BEAe gl 2 dA4E V)
AZ3 vt aEae Zd a2y 3 oAl CAE
A gslo] TYATAA A5l L2AFELS
A&t} sk o] 98] 100°C ~ 500°Ce] 2%

oA TLeRFANE S Bote] AZ3IvL LUl
2ol ABEAYR 9 EoEANL T FIa
A4S skl AZ31 vlaledae Zals
AA AR A B &8st gk,

SO rL?L‘ utt - I

2912 A] & -2 Norsk Hydro Corporateol 4] A4k
2] AZ31°3%—% o] &, 1250 % AE 7oA A4td g
E5 A5 283t ASTMTA 2] Al RS A 2hs)

Bk A9 7] ZWICK Z100 QA 7] g A
23191, A22HE4EEE 10mm/minS 2 Al
stgth Fig. 18 Ao Al8d TJFAAIH7E

vreRdi T

S AEZA FESHA

o] G o3k AAZAL HEke} HEo i
o] wAgstA Ao} 2L @& f\l?ﬂow ??SH
A AaEAYR e SREAS
T AZ31Y) ZH XA FY¥re 19}«1 %X%D‘
& 2B EA 2 Ao AP o] T
st A, siAE 2aE 4o
MR RE WA o) A S e
gt oElm T s 24349
o} F¥rtole] A AHA7
sl vl AR E WEAA Y
Ao} FETheld] &gz
g Ao HESES
HAxEe A=z vastdct mdg
dE AAHEE 9% H/F A7)
MSC/MENTATE A}-&-3¢ic) & A7)
& BHoz HuRdgs Ay mHsr

= =]

P

g L ¢
]
o 8,
2 Ho
o o}ﬂ
4 2
(8o o
o0 _Y:L

o

of

09.-'4031
oo roh % rfr lo r ot & Ao

-y o oft

o
o
38
5

1
A Hoof T

7

-

)
)
ol
fd
ox

we ot B
2

2 N ko oox

LRSI
N

Lt
~ o
o 4

o

Fortran Compiler:= Compaq Visual Fortran 68 A}

a3t

@

2

&
3 fo
a3 :
w =}
o &

il
oX,
_>.I-l‘
JiA%s
)
o
o
e
2
oo
2
)
g
ot
el
1
&
1t
o
0

Fig. 2 Modeling of tools for FE analysis
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Fig. 3 Relationship between true stress and strain at various
elevated temperature
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Fig. 4 Relationship between yield stresses and temperatures
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Fig. 6 Relationship between elongations and temperatures
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Fig. 10 Relationship between punch force and temperature
of tools
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Fig. 11 Temperature distribution under tools temperature of
373K
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Fig. 12 Temperature distribution under tools temperature of
673K
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Fig. 13 Equivalent stress under tools temperature of 373 K
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Fig. 14 Equivalent stress under tools temperature of 673 K
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Fig. 15 Flow lines under friction coefficient of 0.02
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Fig. 17 Comparison of punch force at various friction
coefficients
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