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Fig 2 Theflow velocity field in the first
thixoforming process
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Fig 3 Theflow velocity field in the second
thixoforming process

13
DEFORM-3D™
(
) :
DE
FORM-3D™
4
AZ91D
4 a b c

34mm 46mm 54mm

© 1994-2007 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



106

13

4

Fig 4 The shape change of the bhillet after

finite edlement s mulation
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Fig 5 Some photos of the thixoformed parts

of semi-olid AZ91D Magnesum alloy billet
at 570 with different holding time

© 4-2007

hina A

60min; c)

Journa

570

45min

tro

1) AZ91D

2) AZ91D 570

30min 45min

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

. ,2002 . (
) 1275 278

,1997. (6) :8 12
,1999.23(6) :431 435

,1997. (6) :8 12
D H Kirkwood, P J Ward. Modeling of thixotropic
breakdown. The 8th 2P International Conferences,
2004 ,Limassol ,Cyprus,2004
Dominique Bouchard ,Josée Colbert , Frédéric Pineau.
Characterization of contact heat trander coefficients
and mathematical modeling of a semi-olid aluminium
die casting. The 8th S2P International Conferences,
2004 ,Limassol ,Cyprus,2004
C G Kanga,H KJung,K W Jung. Thixoforming of an
aluminum component with a die desgned by process
smulation.Journal of materials processing technology ,
2001. (111) :37 41
G Fang,L PLe ,P Zeng. Three-dimensiona rigidplas
tic finite element smulation for the two-roll cross
wedge rolling process. Journa of materials processng
technology. 2002. 149 ,245 249
Xinggang L | ,Shuisheng XIE, Yunxi JIANG. Rigid-Vis
coplastic finite element analyss on semi-olid thixo-
forming automobile wheel of AZ91D magnesium aloy.
The 8th 2P International Conferences, 2004 ,Limas-
2l ,Cyprus,2004

us Ilr reserved ttp: cnki.n



3 : AZ91D

107

[10] Jerzy Petera,Monika Kotynia. Thefinite element model
of norrisotherma semi-olid fluid flow. International
Journal of Heat and Mass Trander. 2004. 47 ,1483
1498

[11] N Tonmukayakul ,Q Y Pan,A N Alexandrou,D Ape
lian. Transent flow characteristics and properties of
semi-olid aluminum alloy A356. The 8" S2P Interna

tional Conferences,2004 ,Limassol ,Cyprus,2004

[12] . SIMA AZ91D
.2005. (6) :89 90
[13] . AIS7Mg
.2002. (11) :77 88

[14] . AZ91D
.2005. (6) :38 54

Numerical simulationin of semi-solid AZ91D
magnesium alloy thixof or ming

YAN Hong- hua'

ZHEN G Xiao-ping®

(School of Material Science and Engineering, Harbin University of Science and Technology, Harbin 150040 China)
WAN G Hai- bo
(School of Application Science and Technology , Harbin University of Science and Technology, Harbin 150080 China)

Abgract : The author of this paper usng the commercial Finite element software DEFORM3D™ , for the smulation of deforma

tionin the semi-lid state magnesum alloy AZ91D. This paper used home-made mould to test thixo-processng property of
AZ91D magnesum aloysat 570 with different holding time Smulation results are compared with experimental results, the op-
timal thixoforming processng parameters were obtained, and the dependability of numerical smulation results were validated at

certain extant.

Key words: AZ91D magnesum aloy; thixoforming; numerical smulation; finite element

Sudy on two-stage defor mation of the AZ31 alloy

ZHANG Xing ZHANG Zhi-min  WAN G Zhi-wen
(Department of Materials Science and Engineering, North University of China Taiyuan 030051 China)

Abgtract : The two-stage deformation was processed to AZ31 aloy as cast at different parameter condition, and structure evol u-
tion and mechanical property was analyzed. The resultsindicate that the grain of AZ31 alloy as cast will befined by the two- stage
extruson deformation, and its size can decreasesfrom about 10 mto 31 m. The strength of AZ31 aloy can be raised by the two-
stage deformation, up to 390MPa, thisis about double than as cast structure. At the same time, the prolongation rate is more

than 10 % by the two- stage deformation.

Key words: magnesium alloys; two-stage deformation; strengthening



