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Fig.1 Equilibrium phase diagrams calculated with iPANDAT:
(a) Mg-Bi system; (b) Mg-Al system
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Fig. 2 XRD patterns of as-cast (a), homogenized (b) and
as-extruded (c) BAZ711 alloys
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Fig. 3 SEM images and EDS results of as-cast and homogenized BAZ711 alloy: (a), (b) As-cast BAZ711 alloy; (c), (d)
Homogenized BAZ711 alloy; (e), (f) EDS spectra of point 4 (¢) and matrix (f) in (d)
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Fig. 4 Microstructure of as-extruded BAZ711 alloy and corresponding EDS results: (a), (b) SEM images; (c), (d) TEM

micrographs; (e), (f) EDS spectra of second phase (¢) and matrix (f) in (d)
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Fig. 5 EBSD analysis of as-extruded BAZ711 alloy: (a)

EBSD orientation map; (b) Inverse pole figure
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Table 1 Comparison of mechanical properties of extruded BAZ711 with previously reported wrought alloys

Alloy Process o/MPa o,/MPa /% Texture intensity Reference
BAZ711 As -cast 81 120 3.5 - This study
BAZ711 Extrusion (300 C, 1.5 m/min) 244 305 14 3.1 This study

AZ31 Extrusion (250 C, 1.5 m/min) 180 268 23.5 2.8 [26]
TAZ811 Extrusion (250 C, 1.5 m/min) 245 310 18.5 4.4 [26]
TAZ711 Extrusion (250 °C, 1.5 m/min) 261 317 10.4 4.8 [30]
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Microstructure and mechanical properties of
new Mg-Bi-Al-Zn wrought magnesium alloy

MENG Shuai-ju', YU Hui" *, CUI Hong-wei’, ZHANG Jing’, ZHAO Wei-min', WANG Zhi-feng', QIN Chun-ling'

(1. School of Materials Science and Engineering, Hebei University of Technology, Tianjin 300130, China
2. School of Materials Science and Engineering, Shandong University of Technology, Zibo 255049, China
3. School of Metallurgy and Materials Engineering,

Jiangsu University of Science and Technology, Zhangjiagang 215600, China;

4. Light Metal Team, Korea Institute of Materials Science, Changwon 51508, Republic of Korea)

Abstract: In order to develop cost-effective Mg alloy without rare earth (RE) addition, the microstructural evolution of
newly developed Mg-7Bi-1Al-1Zn (mass fraction, %, BAZ711) alloy was investigated by XRD, SEM, EDS, TEM and
EBSD. The tensile test was also carried out to study corresponding mechanical properties. The results show that the
as-cast BAZ711 alloy is consisted of a-Mg matrix with an average second dendrite arm space (SDAS) of about 50 um
and coarse Mg3Bi) phases distributing in the grain boundaries. However, the average grain size is reduced to about 3
um after extrusion. The extruded BAZ711 alloy with fully dynamic recrystallized (DRXed) grains contains strip-like
fragmented Mg3Bip particles along the extrusion direction (ED), demonstrating a typical basal texture. In addition, a
large amount of Mg3Bi2 precipitates with sizes ranging from 50nm to 200 nm were observed. The as-extruded BAZ711
alloy gives superior mechanical properties, a tensile yield strength of 244 MPa, an ultimate tensile strength of 305 MPa
and an elongation of 14%, which is mainly due to grain refinement, and presence of micro/nano-size Mg;Bi, particles.

Key words: magnesium alloy; extrusion; microstructure; mechanical property
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