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Numerical Simulation Study of the Extrusion Process of AZ91D Magnesium Alloy Bar
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Abstract: The stress-stain curves of AZ91D magnesium alloy were gained through Gleeble-1500D simulator. The rigid
plastic finite element method was used for the couple thermal-mechanical numerical simulation of the rods and bars extrusion
process of AZ91D alloy. The effects of deformation temperature and extrusion velocity on the deformation force and strain-ef-
fective were discussed. The simulation results show that the extrusion temperature is 400 ‘C and the extrusion speed is 12. 5
mm/s under the extrusion ratio 25 : 1 of AZ91D magnesium alloy.
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Table 1 Chemical compositions of AZ91D magnesium alloy

Al Zn Mn Si Cu Ni Be Mg
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Fig. 1 True stress-true strain curves at 400 °C under va-

rious strain rates of AZ91D alloy
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Fig. 2 True stress-true strain curves at 0. 001 s !

under

different temperatures of AZ91D alloy
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Fig.3 Bar extrusion model
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Fig.4 The equivalent strain at the extrusion speed 12. 5 mm/s and the deformation temperature 400 °C under different steps
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Fig. 5 The force-stroke curve at the extrusion speed 12. 5

mm/s and the deformation temperature 400 “C

3.2 EEXNFEDRENI

HORHE 400 °C AR HF H 3 B2 T 0 55 R0 78 43
B mE 6 Fios . vl LLE . S AR IR EE N 400
CL B MR 5,12, 5,20 mm/s I 5 K25 5500 2%
Iy R 2. 411 6,2, 446 4 F1 3. 046 1, fe/NSER0 N 7%
AR K, Bl AR TP B 4G K, i R A R AR A
TR A5 AN A 25 (B RH I B /0N o 33K T 2 5 R Y
B 43 I8 AR BN B 5 R B S K,

DLk A op A5 B AS ) B R R A R AT
B IR M an ® 7 Bron . nl LA H Y OB bR
Bt ™ 4SS T A7 (9 BF ) 8 4 K B de K (E 285
kN, B & B R AT . o T AR T8 A0 Bl 25 14

A 0.081617 A 0.168 64 A 016445
B 0.340 50 £ B 042172 z B 048452
C 057333 C 0.874 81 C 0.804 50
D 0.85827 G D 092790 D 1.1247
E 1.1172 E 11810 E 14447
F 15700 F 14041 F F 17640
G 16349 i G 16872 G 20849
H 1.8938 H 19403 H 24050
1 11527 1 21933 I 27250
et 7
J 24116 G J 24464 | J 30451
F F ~—E
E E B
D D —lC
a 5mm/s b 12.5 mm/s ¢ 20 mm/s

6 HORLTE 400 °C S [A] 5 3 BE T Y 45 300 48 43 A1

Fig. 6 The equivalent strain at the deformation temperature 400 °C under various extrusion speeds
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Fig. 7 The force-stroke curves at the deformation tem-

perature 400 “C under various extrusion speeds
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Fig. 8 The equivalent strain at the extrusion speed 12. 5 mm/s under various deformation temperatures
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Fig. 9 The force-stroke curves at the extrusion speeds 12. 5

mm/s under various deformation temperatures
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