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Fig.1 Microstructure of as-cast Zn-Mg-Ti master alloy
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Fig.3 SEM image and EDS analysis of Zn-Mg-Ti master alloy
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Fig.4 Microstructures of as-cast M-3 (a), M-5 (b), M-8 (c¢), and M-10 (d) alloys
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Fig.5 SEM image (a) and EDS spectra of point A (b) and point B (c) for M-8 alloy
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Fig.6 Microstructures of heat-treated M-3 (a), M-5 (b), M-8 (c), and M-10 (d) alloys
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Fig.7 Microstructures (a, b) of heat-treated Mg-6.4%Zn alloy and EDS spectrum of point A (c)

ML, IEA B T HE M-8 & 4 ) Mg-Zn FI%
il T A

8 4 M-3. M-5. M-8, M-10 o)tk & & G4t
350 CHEJG IO ALZ . ] LLG IR 1) A 48
HEAKIEIIN, $EESESMBWALA WL, s
s SRR EARWIE &, WA M-3. M-5. M-8, M-10 &
SHPF SRR ST 500 310 170 9. 10 pm. 24X

FRERGI R KA 2 A — 2 WA SR R Bl /)y ik )
TAEAR TG IR R 3R AR 40 /N S I A REZH 23 s — 2B [a]
HBaRMENSEN, 54PN T SEREZHL, N
AR T AT RS A FRE Aok
22 hEtee

9 AFHEA M-3. M-5. M-8, M10 & &= fy i
g AR 2, AHR ) ) 2= Mk Re sk 2 s . B 9

50 pm

8 FrHAGEN B
Fig.8 Microstructures of as-extruded M-3 (a), M-5(b), M-8 (¢), and M-10 (d) alloys
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Table 2 Mechanical properties of as-extruded M-3, M-5,
M-8, M-10 alloys

Alloys YS/MPa UTS/MPa Elongation/%
M-3 144 226 18.5
M-5 152 246 21.4
M-8 181 308 21.5
M-10 159 274 20.3
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Effect of Zn-Mg-Ti Master Alloy on the Microstructure and Mechanical Properties of
Pure Magnesium

Cheng Gong', Zhang Jing "%, Yang C hengbo', Huang Hao', Bai Chenguang'
(1. College of Materials Science and Engineering, Chongqing University, Chongqing 400044, China)
. National Engineering Research Center for Magnesium Alloys, Chongqing Universtiy, Chongging , China
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Abstract: A Zn-Mg-Ti master alloy was prepared by mould casting, and the effects of Zn-Mg-Ti master alloy on the microstructure and
mechanical properties of pure magnesium were studied. The results show that the master alloy is mainly composed of matrix and
flower-like Zn-Mg-Ti ternary phase, and that the Zn-Mg-Ti master alloy has a significant influence on the microstructure and mechanical
properties of pure magnesium. The grain size of the magnesium alloy decreases first and then increases with the increase of the master
alloy addition in amount; when the addition amount of the master alloy is 8%, the finest grain size can be obtained. The grain refinement
of the magnesium alloy is mainly attributed to the Ti atoms that agglomerate at the front of the solid-liquid interface and thus restrict the
crystal to growth. Comparing the microstructures of the Mg-6.4wt% Zn alloy and M-8 (Mg+8wt%Zn-Mg-Ti) alloy, it is found that Ti
element can not only significantly refine grain size of Mg-Zn alloy, but also promote the dissolution of the second phase into the matrix.
The mechanical properties test of as-extruded alloys show that the strength and elongation of magnesium alloy increase first and then
decrease with the increase in amount of the master alloy addition; when the content of the master alloy is 8%, the ultimate tensile strength
and elongation of the magnesium alloy are 308 MPa and 21.5%, respectively.
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