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Table 1 Chemical composition of AZ80-0.2Y magnesium

alloy (mass fraction, %)

Al Zn Y Mg

8.384 0.508 0.242 Bal.
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Fig. 1 DSC curve of AZ80-0.2Y alloy
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Fig. 2 Microstructure of as-extruded AZ80-0.2Y alloy
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Fig. 3 Schematic diagram of induction heating processing:
1—Thermocouple; 2— Specimen; 3 —Induction coil; 4—

Multimeter; 5—Tray; 6—Sink
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Fig. 4 Microstructures of as-extruded AZ80-0.2Y alloy and after isothermal treatment for different time: (a) 10, min, 570 C; (b) 20
min, 570 C; (¢) 30 min, 570 °C; (d) 10 min, 580 C; (e) 20 min, 580 ‘C; (f) 30 min, 580 ‘C
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Fig. 5 SEM images and EDS spectra of AZ80-0.2Y alloy treated at 580 “C for 20 and 30 min: (a) SEM image, 20 min; (b) EDS line
scan result; (¢) SEM image, 30 min; (d) Magnified image of intragranular liquid pool; (e) Magnified image of liquid at grain
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Fig. 6 Average grain size and shape factor at different time during isothermal heat-treatment: (a) Average grain size, (b) Shape

factor
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Fig. 7 Microstructures of alloys induction heat-treatment under different conditions: (a) 2.88 kW, 560 ‘C; (b) 2.88 kW, 570 C;
(c) 2.88 kW, 580 C; (d) 2.88 kW, 590 C; (e) 4 kW, 560 C; (f) 4 kW, 570 ‘C; (g) 4 kW, 580 C; (h) 4 kW, 590 'C
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Fig. 8 Average grain size, liquid fraction and shape factor at
different temperatures during induction heating treatment:

(a) Average grain size; (b) Liquid fraction; (c) Shape factor
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Table 2 Parameters comparison of AZ80-0.2Y alloy treated
by isothermal heating treatment and induction heat-treatment at

580 C

Average Liquid
. . . Shape
Semi-solid process grain  fraction/
. factor
size/um %
Isothermal for 10 min 77.6 20.5 2.37
Isothermal for 20 min 91.5 24.6 2.07
Isothermal for 30 min 113.1 29.0 1.66
Induction heating at 2.88 kW 67 30.7 2.07

Induction heating at 4 kW 61.3 41.5 2.20
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FENG Kai, HUANG Xiao-feng, MA Ying, YAN Feng-yun,

Microstructure evolution of AZ80-0.2Y magnesium alloy processed by
semi-solid isothermal and induction heat-treatment

SUN Hao, ZHOU Ming-yang, QU Xiao-ni, QUAN Gao-feng

(School of Materials Science and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Semi-solid billets of AZ80-0.2Y magnesium alloy were fabricated by isothermal and induction heat-treatment.
The differences of microstructure morphologies were compared between isothermal and induction heat-treatment with
different heating powers. The results show that the liquid phase mainly exists at grain boundary with isothermal
heat-treatment. However, the liquid phase mostly presents intragranular strip shape with induction heat-treatment. The
grain size of the billets processed by induction heat-treatment is smaller and the liquid fraction is bigger than that of
isothermal heat-treatment. Besides, the semi-solid billets processed by induction heating treatment with bigger power (4
kW) have smaller grain size and more liquid phase. Good formability can be achieved by induction heating with power 4
kW. The average grain size is 65.1 pm, while the liquid fraction is 45%, and grain shape factor is 2.15.

Key words: magnesium alloy; semi-solid; isothermal heat-treatment; induction heat-treatment; microstructure evolution

Received date: 2016-08-15; Accepted date: 2017-03-10
Corresponding author: QUAN Gao-feng; Tel: +86-28-87634673; E-mail: quangf@home.swjtu.edu.cn
(RE &

Frh)



