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Fig. 1 Optical microstructures of AZ91 alloy fabricated by different experimental conditions: (a) Furnace cooling; (b) Spray casting;

(c) Spray casting+1%SiC; (d) Spray casting+2%SiC
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Fig. 2 Optical microstructures of magnesium alloy after annealing at 400 C: (a) Furnace cooled AZ91 alloy after annealing for 20
h; (b) Spray casted AZ91 alloy after annealing for 2 h; (c) Spray casted AZ91+1%SiC alloy after annealing for 2 h; (d) Spray casted
AZ91+2%SiC alloy after annealing for 2 h



246 hEA SR R

2017 4E2 H

v=M 3
3 (3)

s MOBEEE B B ISE R R re M TR
fs d P ¥IERIE. B3 B ARG A &4
(400 C, 8 hyiR kAL 505 AU ZH 2 o Bl it I 7] SE
K, AP AZ91 A4k T IR RO,
SRR RSTIE 78 pm (MLIE 3(a)).
HRYE Zener HIE, 55 AR 70T i FUTRE 04T L
71 Py R A
p, =% o)
4r;
s By 93 3R B AR I RS AR 4L o,
Jdh e . T SiC Bk B AN]SR S SRS, DA
B & i bR B A S, I AZ91+2%SiC

>

o
W NP 9 ¥

]

%

e

X

s

ol 0

R

S
£ ..4%?2@%& e
3 (400 C, 8 h)ik KAbHE 5 ARSI 5 R 4 (1) 2% A
AR
Fig. 3 Optical microstructures of spray casted magnesium alloy
after annealing at 400 ‘C for 8 h: (a) AZ91; (b) AZ91+1%SiC;
() AZ91+2%SiC
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Fig. 4 Average grain size of spray casted magnesium alloy

after annealing at 400 ‘C for different time
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Fig. 5 SEM images of spray casted AZ91+1%SiC alloy after annealing at 400 ‘C for different time: (a) 2 h; (b) 8 h; (c) 8 h with
higher magnification; (d) EDS spectra

Spectrum 1

P ¢ : Energy/keV
Bl6 NIRRT FHIRINEE AZ91+2%SiC 4 SEM %
Fig. 6 SEM images of spray casted AZ91+2%SiC alloy after annealing at 400 ‘C for different time: (a) 2 h; (b) 8 h; (¢) 8 h with
higher magnification; (d) EDS spectra
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Fig. 7 Micro-hardness of spray casted alloy after annealing at

400 °C for different time
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Heterogeneous nucleation and grain growth at high temperature for
quenched magnesium alloy containing SiC particle

YANG Wei, YIN Hai-mi, SHANG Jing-1i, WANG Xiang, LIU Lii-guo

(National Defense Key Discipline Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China)

Abstract: Using copper-mould spray casting and annealing techniques, microstructure refinement and grain growth at
high temperature for quenched AZ91+SiC alloy were analyzed. Effects of SiC on heterogeneous nucleation of sub-rapid
solidified alloy and thermal stability were elucidated. Results show that SiC promotes heterogeneous nucleation and
inhibits interface migration. Grain size in spray casted alloy reveals significant reduction. After annealing at 400 C,
dendrite transits to equiaxed grain, accompanied by obvious grain growth. The grain size of quenched AZ91 alloy after
annealing for 8 h is 78 um, whereas it reduces to 22 pm after adding 2%SiC, indicating the suppression of grain growth.
The increase of lattice distortion by SiC generates lamellar and granular precipitations. Grain refinement and SiC increase
the micro-hardness of quenched alloy and reduction occurs for longer annealing time. The maximum hardness of 111HV
can be obtained in AZ91+2%SiC alloy due to precipitates, which increases by 63.2% than that of AZ91 alloy.

Key words: magnesium alloy; solidification; cooling rate; heterogeneous nucleation; grain growth
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