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Fig.1  Optical micrographs Mg-3Zn-1Y-0.6Zr-0.5Ca alloy extruded at different extrusion speeds: (a)10 mm/min, (b) 30 mm/min,  

(c) 60 mm/min, and (d) 90 mm/min 
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Fig.2  Effects of extrusion speed on the grain size (a) and average grain size volume fraction of the DRXed grains (b) of the Mg-3Zn- 

1Y-0.6Zr-0.5Ca alloys 
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Fig.3  XRD patterns of alloys at different extrusion speeds 
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Fig.4  SEM images (a~d) and EDS analysis (e, f) of alloys at different extrusion speeds: (a) 10 mm/min, (b) 30 mm/min, (c) 60 mm/min, 

(d) 90 mm/min; (e) EDS spectrum of point A in Fig.4a, (f) EDS spectrum of point B in Fig.4d 
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Fig.5  IPFs and PFs of Mg-3Zn-1Y-0.6Zr-0.5Ca alloy extruded at different extrusion speeds: (a, c) 10 mm/min and (b, d) 60 mm/min 
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Fig.6  Misorientation angle (a, b) and Schmid factors (c, d) of Mg-3Zn-1Y-0.6Zr-0.5Ca alloy extruded at different extrusion speeds:  

(a, c) 10 mm/min and (b, d) 60 mm/min 
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Fig.7  Stress-strain curves of as-extruded Mg-3Zn-1Y-0.6Zr- 

0.5Ca alloys  

 

0[>9ca�§'"����)»§]"CS

T�¾ 8 ������³����7>9caM�

ä"���3Mh/i�§¨©"ª«YdME"® 

10 mm/min 

30 mm/min 

60 mm/min 

90 mm/min 

T
e
n
s
i
l
e
 
S
t
r
e
s
s
/
M
P
a
 

a 

b 

c 

d 

12

10

8

6

4

2

0

0     20     40     60     80    100 

AVG Schmid factor: 0.45 

AVG Schmid factor: 0.67 



� 7�                        ���~XMg-3Zn-1Y-0.6Zr-0.5Ca�7&8
=>BC@A�LMPQ:;              �2249� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 8  =>@ABCE8
G� I¡ 

Fig.8  Tensile fracture SEM morphologies of as-extruded alloys at different extrusion speeds: (a)10 mm/min, (b) 30 mm/min,  

(c) 60 mm/min, and (d) 90 mm/min 
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Microstructure and Properties of Mg-3Zn-1Y-0.6Zr-0.5Ca Bio-magnesium Alloy 

Extruded at Different Speeds 
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Abstract: The Mg-3Zn-1Y-0.6Zr-0.5Ca bio-magnesium alloy was prepared by a conventional casting method. The effects of the 

microstructures and mechanical properties of alloys extruded at different extrusion speeds (10, 30, 60 and 90 mm/min) were investigated. 

The results show that the size of dynamic recrystallization grains increases, and the area of non-dynamic recrystallization decreases with 

the increase of the extrusion speeds. Extrusion speeds affect the morphology and distribution of the precipitation, and thus influence the 

occurrence of dynamic recrystallization in turn. Texture decreases with the increase of the extrusion speed. As the extrusion speed 

increases, the ductility of the alloy increases but the tensile strength decreases. The alloys exhibits excellent comprehensive performance, 

whose tensile strength and elongation are 270 MPa and 19.6%, respectively, when the extrusion speed is 60 mm/min.  

Key words: extrusion speed; dynamic recrystallization; texture; microstructure; mechanical properties 
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