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Fig.2  SEM images (a, c, e) and EDS element mapping (b, d, f) of 

as-extruded (Gr
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Fig.3  XRD patterns of (Gr
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Fig.4  Optical microstructures of as-extruded (Gr
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Table 3  Grain size of (Gr

p

+SiC

p

)/AZ91 composites (µm) 

Gr

p

/AZ91 5 µm SiC

p

/AZ91 10 µm SiC

p

/AZ91 

1.7±3.5 1.8±4.3 2.5±5.8 

 

àáµ�¸¹�µ�¸¹Åk��»¼?@ÆÇÅ

z����¸ät���Gr

p

/AZ91»¼?@�\9 

>f 4 �i��&� SiC

p

Ö�£���È-?

@]É.ºSV[���úü SiC

p

¸¹�&��[�

v2g×9���2È-?@]É.º¶hiTy�·

³´jz�;hi�ST�t��js

[19]

��hiÎ

Ê2xl�����-.NË"kl�tÌÍ;�lµ

���¬h 5a Þß�ê_pq��~Î/���&�

5 µm SiC

p

Ö�hi��®��s�trÌ�&� SiC

p

Ö�lJY¯ÏÐ<��øÈ-?@]��SVJ[

�910 µm SiC

p

� Gr

p

z{<�v2g×���E"

jhiæ�ÑÒ�¬h 5bÞß���# Gr

p

/AZ91�K

-./0ÓÔ·�v���KÉ.º� 9 

Õf 4N�i�&�J SiC

p

Ö��A@Ö�Jg

×[���lÍ}���� SiC

p

§#A�)�K�

�ê_[\£���àá×µA@�z�OP«�

L SiC

p

��ê_[\��A@

[20,21]

9 

� 4  (Gr

p

+SiC

p

)/AZ91������� 
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Fig.5  SEM fracture surface of as-extruded (Gr
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Fig.6  Wear rate of the composites with different sandpapers (a); 

friction coefficient vs time for different composites (b) 
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Fig.7  SEM images of the worn surface of different composites: 
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Mechanical Properties and Wear Resistance of (Gr

p

+SiC

p

)/AZ91 Magnesium Matrix 

Composites after Hot Extrusion 

 

Bai Yan, Deng Kunkun, Kang Jinwen 

(Shanxi Key Laboratory of Advanced Magnesium-based Materials, Taiyuan University of Technology, Taiyuan 030024, China) 

 

Abstract: Stir casting was employed to fabricate three kinds of magnesium matrix composites, 5 µm 10% Gr

p

/AZ91, (5 µm 5% Gr

p

+5 µm 

5% SiC

p

)/AZ91 and (5 µm 5% Gr

p

+10 µm 5% SiC

p

)/AZ91. Subsequently the composites were subjected to hot extrusion at 300 °C with a 

ram speed of 0.05 mm/s. And the effects of SiC

p

 on microstructures, mechanical properties and wear resistance were studied. The results 

show that the grain size of composites increases and the fragmentation of graphite of the three composites becomes more remarkable along 

with the SiC

p

 addition and its increasing size. Extruded 5 µm 10% Gr

p

/AZ91 composite possesses poor hardness, tensile strength and 

plasticity, but they are all improved after adding 5 µm SiC

p

, which are further enhanced by increasing the SiC

p

 size from 5 µm to 10 µm. 

And the wear rate of 5 µm 10% Gr

p

/AZ91 composite is decreased along with the adding and elevating size of SiC

p

. On the contrary, the 

friction coefficient is significantly increased by enlarging the SiC

p

 size. The dominant wear mechanism of 5 µm 10% Grp/AZ91 composite 

is delamination wear and it totally turns into abrasive wear in 10 µm SiC

p

 hybrid reinforced composites by increasing the size of SiC

p

. 

Key words: composites; hybrid reinforcement; hot extrusion; mechanical properties; wear resistance  
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