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Fig.1 Optical microstructures of AZ91 alloy fabricated by
copper-mould casting (RS): (a) RS AZ91+1%SiC and
(b) RS AZ91+2%SiC
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Fig.2 Optical microstructures of spray casted AZ91+1%SiC alloy after annealing at 320 ‘C (a, b) and 370 ‘C (c, d) for 2 h
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Fig.3 SEM images and EDS results of AZ91+1%SiC alloy fabricated by different methods: (a) spray casting, (b) spray casting
and annealing at 320 ‘C for 2 h, and (c) spray casting and annealing at 370 ‘C for2 h
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Fig.4 Microstructures of spray casted AZ91+1%SiC alloy after annealing at 400 ‘C for 2 h: (a) OM image and (b) SEM image +EDS results
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Fig.5 Optical microstructures of spray casted AZ91+2%SiC alloy after annealing at 320 C for 2 h: (a) lower magnification

and (b) higher magnification



© 1852 -

G E AR

%847 %

2.5 EIRAEFIRERS AZI1+1%SIiIC FE B

BE

Kl 6 AR AZ91+1%SiC £ 4 i b SORd 55 K
FLid B AR AR Sy Kb ] U B 1) A A i 2 o b R R
WA A4 HV I A 1030 MPa, X AR
SiC kL () A5 AZ91 & 4 HIAE FE{H 800 MPa $2
T 28.75%0 3% f T SiC R A AR S 27 000
MPa, BRI Z MY, Nz SiC M A5 T
A R SR A AR RS, DGRB8 W0 25 4 iy A R
FEo BEFER RS, S MBS TR, A4
SO AORE FE AR T R B, U B L R A A AR LG,
Pt P s o A PR 90 2R K A Rk ) el FE S e B K

0.30
<105} —@— Hardness %
=] — i -

2 B— Volume fraction of Bphase 0.255
S100F 1020
X ]
\ =]
S 95t {0.15.8
T 31
£ 90f 10.10.2
g g
2 s \\ . 0.05%

® 10.00>

80 —

0 100 200 300 400
Annealing Temperature, 7/°C

6 NI [ VIR BE R AR BT AZ91+1%SiC A4z
A RE K I B ATARRR 2 KL
Fig.6 Microhardness and volume fraction of eutectic § phase for

spray casted AZ91+1%SiC alloy after annealing at different

temperatures
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Grain Refinement of Copper-mould Quenched SiC,/AZ91 Magnesium Alloy and
Microstructure Evolution During Isothermal Solid Solution Treatment

Yin Haimi, Yang Wei, Wang Xiang, Yu Huan
(National Defence Key Discipline Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The combination of the addition of SiC particles and the copper-mould spray casting enhances the heterogeneous nucleation
ability of AZ91 magnesium alloy under rapid cooing conditions, and the fine grain structure of the sub-rapidly solidified magnesium alloy
was prepared. The effects of annealing temperature (320, 370 and 400 °C) on the dynamic solid solution process of divorced eutectic phase
p-Mg7Al;> were investigated. The results show that the spray cast AZ91+1wt%SiC has an incomplete solid solution after annealing at 320
°C for 2 h, which is accompanied by the preservation of initial irregular petal-like morphology and the formation of tiny fringes. After
annealing at 370 °C for 2 h, the disappearing rate of S phase is accelerated, except for a few residual grain boundary regions. As the
temperature further rises to 400 °C, a single solid solution of a-Mg phase forms and its morphology changes to fine polygonal grains. Grain
refinement is more obvious after 2wt% SiC addition, which promotes the process of solid solution due to the shortened atomic diffusion
distance. The hardness of copper-mould spray cast magnesium alloy increases by 28.75% due to the addition of SiC and grain refinement,
whereas its trend of decrease after the solid solution treatment occurs because of the reduction of the eutectic phase at grain boundary.

Key words: non-equilibrium solidification; grain refinement; solid solution; magnesium alloy
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