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³ 1  ´Y Mg-2.0Zn-0.5Zr-3.0Gd[5^ DTAµ¶ 

Fig.1  DTA curve of the as-cast Mg-2.0Zn-0.5Zr-3.0Gd alloy 
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³ 2  WX¸¹GRS¸¹º Mg-2.0Zn-0.5Zr-3.0Gd[5^ OMAB\] 

Fig.2  OM microstructures of the alloy after solution-treatment (a) and extrusion at different temperatures: 

(b) 340 �, (c) 350 �, (d) 360 �, (e) 370 �, and (f) 380 � 
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³ 3  WX¸¹º Mg-2.0Zn-0.5Zr-3.0Gd [5^ TEM»GV¼^ SAED½¾ 

Fig.3  TEM images of the solution-treated alloy (a, c, e, f); corresponding SAED pattern of the granular in Fig.3a (b); 

corresponding SAED pattern of triangle-like in Fig.3c (d) 

a 

(000) 

(022) 

(220) 

(242) 

[111] 

[031] 

(000) 

(113) 

(313) 

(200) 

b c 

d 

e 

f 

2 µm 

2 1/nm 

1 µm 

2 1/nm 

200 nm 

200 nm 

20 µm 

a 

100 µm 

b 

c 

20 µm 

20 µm 

20 µm 

20 µm 

d 

e 

f 



� 6�               �  �J2RSTUVWXYMg-2.0Zn-0.5Zr-3.0Gd[5B¯\]G¡qr8±^_`             ²1985² 

§�(Mg, Zn)

3

Gd�3(Mg, Zn)

3

Gd¦® Mg

3

Gd�«

�y¯��Áê Zn ï/Rp Mg

3

Gd �9 Mg ï/

�ÚN�1

[25]

3� 3cW��Î�9e°§u|}��

TEM 	¥< SAED¦Ýv� 3dn�z	�|}�Ã

�7¨©%34	 Mg

3

Gd�v113z�v200z�v313z

�7îª������L1�	�5[0 31]��y	�

«�y a=0.7282 nm	�|}�Â��û§�

(Mg,Zn)

3

Gd �3� 3e W±²³~�u|}�� TEM

 	� 3fWh²³´u|}��±²³µu|}��

TEM  3£<� 3 �¶	��8 480 ª�é�¯¨

° 10 h�«¬±o	·!�h²³�±²³�|}

�¸83 

� 4 �èÂ¤¥é�¯��� TEM  ��L�

SAED¤�3� 4aW¤¥é�� 360 ª{�x¢¹�

TEM 3à�9$exP	8z{� α-MgÎ�9x

��Ái��u~�	~���ê5 200 nm	º�ê

5 50 nm	£< SAED¦Ý	O� 4bn�	�u~�

��7¨©%34	 Mg

3

Gd ��v111z�v220z

�v311z�7îª������L1�	�5[112 ]

��y	�«�y a=0.7238 nm	� 3b � 3d �¦

Ý»	��u~��ûÝ�(Mg, Zn)

3

Gd �3£<

TEM )*��	¤¥¦§±oC��9¸8�(Mg, 

Zn)

3

Gd �8¤¥¦§�t¼D	��ï��(Mg, 

Zn)

3

Gd�8¤¥<r ¥¬�*��Î�93à� 4a

9�$exP	�u~����!�§u�56	�

�u~�8¤¥C���9è¸8	ë��u~�è

Wï�(Mg, Zn)

3

Gd�8¤¥<r9�½¾Ü�	(W

8¤¥�� <r9nÜ���P�3� 4cÃW¤

¥é�� 360 ª{�x¢¹� TEM  3$exP	

8��Î�9x��Ái�¿�§±²³~�	£<

�¿�§~�¨° SAED ¦Ý	O� 4d n�	¿�

§~���©%��34	�«�y a=0.8562 nm	

�¦Ý� Mg

2

Zn

11

�vPDF65-1853, Pm-3, a=0.8552 

nmz38¤¥C���9	���� Mg

2

Zn

11

�¸8	

�� Mg

2

Zn

11

�W8¤¥�� <r9	nÜ��

U�À�P�3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

³ 4  ¿;RSTUÀ Mg-2.0Zn-0.5Zr-3.0Gd[5^ TEM»GV¼^ SAED½¾ 

Fig.4  TEM images of the alloy extruded at 360 � (a, c, g); corresponding SAED patterns of rod-like in Fig.4a (b) and ellipse-like in 

Fig.4c (d); TEM image of the alloy extruded at 340 � (e), 350 � (f), and 370 � (h, i) 
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³ 5  WXGRS¸¹º[5l SBF<de 1 hb^Áiµ¶ 

Fig.5  Polarization curves of solution-treated and as-extruded 

alloys immersed in SBF for 1 h 
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Fig.6  Corrosion rates for solution-treated and as-extruded alloys 

measured by mass loss after immersion in SBF for 120 h 
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Fig.7  SEM micrographs of solution-treated and as-extruded alloys immersed in SBF for 120 h after removing surface corrosion products: 

(a) solid solution, (b) 340�, (c) 350 �, (d) 360 �, (e) 370 �, and (f) 380 � 
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Effect of the Extrusion Temperature on Microstructure and Corrosion Resistance 

of Solution-Treated Mg-2.0Zn-0.5Zr-3.0Gd Alloy 
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Abstract: Effects of the extrusion temperature on the microstructure of solution-treated Mg-2.0Zn-0.5Zr-3.0Gd alloys were investigated 

by a metallographic microscope, a scanning electron microscope and a transmission electron microscope. Moreover, the mass-loss 

measurement and electrochemical corrosion technique were used to investigate the corrosion behaviors of the alloys in the simulated body 

fluid. The results show that the extruded alloys are composed of large deformation grains and dynamic recrystallization grains, while the 

precipitated phases consist of nanoscale rod-like (Mg, Zn)

3

Gd and granular Mg

2

Zn

11

 phase. With an increase of the extrusion temperature 

in the range of 340 °C to 360 °C, the volume fraction of dynamically recrystallized microstructure of the extruded alloys gradually rises, 

but the corrosion rate progressively decreases. When the extrusion temperature is 360 °C, the alloy has a fully dynamic recrystallization, 

and a better corrosion resistance with a static corrosion rate of 0.527 mm/a, and its corrosion mode is uniform corrosion. When the 

temperature increases to 380 °C, a portion of the dynamically recrystallized grains grow abnormally, which results in an increase of the 

corrosion rate with increasing the extrusion temperature. 

Key words: magnesium alloys; microstructure; biocorrosion property; extrusion 
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