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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 

 

GcÕÖ���ªá¿�Êã%' 2%SiCm�ðñ�

dGHI�'ö�/� 1b1> 

� 2 �&¬'A AZ91+1%SiC ��m�lW�

/320�370 01(W
�£�tkHI/ZWmy�

� 2 h1>��� 1af°����WCDEGÝ
¿�

*âG�±²�|sÐ-©��m 320 0(W
�

£�GÝ¶³�´���GcHI�'µ¶/� 2a1>

��ª�S_����HI�ûfg��Ïu·�@

¸¥¦¤HI�Z¹��·¥¦©�j+dºC»�

¼öãW�EâG β ���½û�S�/� 2b1>¾

#
�W�h�Ï 370 0m�GÝ ¡ÁÅ'Ø��

9¿+�À�HI�ÁÂÃÄÅ+�·�GÝ�¹°

7/� 2c1�¤����HIf��ÏK·èËGÝ

�Å+�Gc�:¢Y�¨Æw(ÇGHI/� 2d1> 

���������	
����������

� 3 �&¬'A AZ91+1%SiC ��3_m 320�

370 0(W
�£�����HI3�l°7�:�

`��Sa�>�� 3af°�,ØÁqrHI�9�

3 È�Hx�ÉÊË°7� α-Mg �/A *1�GÝ


ÌË���âG β-Mg

17

Al

12

�/B *13ÍË� SiC

�c/C*1>×qrp
��µ�¨�� SiC�c+

������¾��Ó��+GÝ°7>320 0(W


�£�β �w�¤ÎÏÐ¤P�¯¤2Ð¢Y�l

m©³�8Eá/� 3b1>`��Sa�§ö�ãm 

a 

b 

25 µm 



Ã1850Ã                                          Ç±ÈÉÊ0'(                                           � 47� 
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Fig.2  Optical microstructures of spray casted AZ91+1%SiC alloy after annealing at 320 r (a, b) and 370 r (c, d) for 2 h 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ä 3  ��%VKLM AZ91+1%SiC.ËÌ*ÍÎÏ¶ÐÑ�ÒC| 

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 r for 2 h, and (c) spray casting and annealing at 370 r for 2 h 
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Ä 4  >?@A AZ91+1%SiC. 400 r/2 h¦nlm�¸¹_` 

Fig.4  Microstructures of spray casted AZ91+1%SiC alloy after annealing at 400 r for 2 h: (a) OM image and (b) SEM image +EDS results 

 

 

 

 

 

 

 

 

 

Ä 5  >?@A AZ91+2%SiC.� 320 r/2 h¦nlmD¸¹_` 

Fig.5  Optical microstructures of spray casted AZ91+2%SiC alloy after annealing at 320 r for 2 h: (a) lower magnification 

and (b) higher magnification 
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Fig.6  Microhardness and volume fraction of eutectic β phase for 

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

temperatures 
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Grain Refinement of Copper-mould Quenched SiC

p

/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 

β-Mg

17

Al

12 

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 β phase is accelerated, except for a few residual grain boundary regions. As the 

temperature further rises to 400 °C, a single solid solution of α-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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