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Fig. 4  DSC curve of Mg-5.77 Zn-1.25 Mn alloy during the  

cooling process 

��������

1) � MiedemaP�C ToopP�
�� ��	

���'���67��8<=´
�LMNP� 

pl� Mg-6Zn-1Mn 	������ Mg C Zn �þ

� 	ú
 

Mg

0.0214

0.9724exp( )a

RT

−

=

,

Zn

53.0911

0.0231exp( )a

RT

−

=

 

2) pl�MgZn<=�T� GibbseÄE��;

���F�


0875.76541611.13 −=∆ TG

(J/mol) ¯¼p

=©<=��� 580 K./9 

 

����    References 

[1] Park S S et al. Scripta Materialia[J], 2007, 57: 793 

[2] Dai Qingwei(#$%)et al. Journal of Materials Engineering 

(&'( ) [J], 2008, 299(4): 38 

[3] Miedema A R et al. Physica B[J], 1980, 100B: 1 

[4] Zhou Hongyi()*+) et al. Journal of Chongqing University 

(,$-��.)[J], 2006(12): 68  

[5] Boer F R de et al. Cohension in Metals[M]. Amsterdam: 

Elsevier Science Publishers B V, 1988 

[6] Ouyang Yifang(/012) et al. Journal of Hunan University 

(34-��.)[J],1995(3): 36 

[7] Ding Xueyong(5�6) et al. Acta Metallurgica Sinica(�7

�.)[J], 1994, 30(10): 444 

[8] Yu Shengwen(89: ) et al. The Chinese Journal of 

Nonferrous Metals(��;<�7�.)[J], 2006, 16(3): 505 

[9] Williams A R et al. Phys Rev Lett[J], 1980, 44(6): 429 

[10] Goncalves A P et al. Physica B[J], 1996, 288: 289 

[11] Chen Xingqiu(=>?) et al. Journal of Northeastern 

University (@A-��.)[J], 2001, 22(3): 299 

[12] Toop G W et al. Trans Met Soc AIME[J], 1969, 245: 905 

[13] DING Xueyong(5�6) et al. Acta Metallurgica Sinica (�

7�.)[J], 1994, 30(2): 50 

[14] Dragan M et al. Journal of the Serbian Chemical Society[J], 

2005, 70(1): 9  

[15] Wu Yufeng(BCD) et al. Acta Metallurgica Sinica (�7�

.)[J], 2006, 42(5): 487 

[16] Yu Shengwen(89:) et al. Journal of the Chinese Rare 

Earth Society(��EF�.)[J], 2006, 24(4): 470 

[17] Chen Xingqiu(=>? ) et al. Journal of Northeastern 

University (@A-��.)[J], 2000, 21(3): 270 

[18] Fan Peng(G H) et al. Acta Metallurgica Sinica(�7�

.)[J]I1999, 35(4): 421 

[19] Lin P et al. American Ceramic Soc[J], 1979, 62: 416 

100  200  300  400  500  600 

Temperature/J 

0

–0.4

–0.8

–1.2

–1.6

 

H
e
a
t
 
F

l
o

w
/
m

W
·
m

g

-
1

 

Peak: 326.4 J 

Peak: 619.7 J 

End: 628.6 J 

400    500     600    700    800 

T/K 

3000

2000

1000

0

–1000

–2000

–3000

 

∆
G

0

/
J
·
m

o
l

-
1

 

580 K 



�1944�                                          E;�7&'�(                                            � 38K 

 

 

 

Thermodynamic Calculation of the Precipitation Reaction of MgZn Phase in 

Mg-6Zn-1Mn Magnesium Alloy 

 

Shi Guoliang, Zhang Dingfei, Dai Qingwei, Liu Yuping  

(Chongqing University, Chongqing 400045, China) 

 

Abstract: Based on the Miedema model and the Toop model, the activities of Mg and Zn in the Mg-6Zn-1Mn alloy were calculated by a 

thermodynamic calculation model for predicting the precipitation behaviors of the intermetallic compounds in ternary metallic alloys. The 

relationship between the temperatures and the Gibbs free energy change during the precipitation reaction of the primary strengthening 

phase MgZn was deduced. According to the calculation, the precipitating temperature of MgZn phase is 580 K, in good agreement with the 

homogenizing temperature of this alloy and approved by our thermal analysis experimental results. 

Key words: ZM61 magnesium alloy; Miedema model; Toop model; MgZn 
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