20 9

2010 9
Vol.20 No.9 The Chinese Journal of Nonferrous Metals Sep. 2010
1004-0609(2010)09-1657-08
1,2 1 1 1 1 1,2
(1. N 400045 2. N 400045)
(DDE) AZ31
AZ31
250
450 6 um 26 um (HV) 67 56 400 MPa 343MPa
14.8% 9.7% AZ31 AZ31
1 AZ31
: TG166.4 A

Microstructure and deformation behavior of dual-directional extruded

AZ31 magnesium alloy

LIU Tian-mo" 2, LIU Jian-zhong!, LU Li-wei', YUAN Han-qi', SHI Xiu-ling!, PAN Fu-sheng'2

(1. College of Materials Science and Engineering, Chongqing University, Chongqing 400045, China;

2. National Engineering Research Center for Magnesium Alloys, Chongqing University, Chongqing 400045, China)

Abstract: The AZ31 magnesium alloy was extruded by dual-directional extrusion (DDE) at different temperatures. Then,

the microstructures, mechanical properties, tension and compression asymmetry and the rupture behaviors were studied.

The results indicate that, compared with homogenized samples, the grain sizes of the extruded ones are all refined,

thereby improving the mechanical properties and tension and compression asymmetry. The improved mechanical

properties are comparable or even superior to those of the alloys subjected to the equal-channel angular extrusion several

passes. Further more, with the increase of extrusion temperature from 250 to 450

, the grain size increases from 6 to 26

um, and the microhardness, ultimate compressive strength(UCS) and compressive ratio decrease from 67 to 56(HV), 400

to 343 MPa, 14.8% to 9.7%, respectively. The microstructures of fracture show that both homogenized and as-extruded

AZ31 alloys cut through the grains, while the fracture mechanism of homogenized AZ31 and as-extruded AZ31 are brittle

cleavage fracture and ductile-brittle quasi-cleavage fracture, respectively.

Key words: AZ31 magnesium alloy; dual-directional extrusion; microstructure; mechanical property; rupture behavior
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Table 1 Chemical composition of AZ31 magnesium
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Fig. 2  Microstructures of as-cast (a) and homogenized (b) AZ31
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Fig.3  Microstructures of transverse section
of AZ31magnesium alloys DDEed at different
temperatures: (a) 250 ; (b) 300 ; (c) 350
;(d)400 ; (e) 450
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Fig.4  Average grain sizes of AZ31 magnesium alloys at

different processing states
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8 AZ31
Fig.8

Micrographs and optical structures of compressive fractures of AZ31 magnesium alloys: (a) Optical structure, as-cast;

(b) Optical structure, as-DDEed; (c) Micrograph, as-cast; (d) Micrograph, as-DDEed
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