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Table 1  The properties of materials 

Material E

L

/GPa E

T

/GPa α

L

/×10

-6 

�

-1

 α

T

/×10

-6 

�

-1

 ν 

T700 230 8.2 –0.83 10 0.25 

M40 377 10 –1.1 8 0.25 

AZ91D 45 45 27.95* 27.95* 0.35 

ZM6 43 43 27.70* 27.70* 0.35 

*Coefficient of thermal expansion of metal measured at 20~200 � 
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Fig.1  Effect of thermal treatment conditions on α of C

f

/Mg composites: (a)T700/AZ91D, (b) T700/ZM6, and (c) M40/ZM6 
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Fig.2  Effect of variety of carbon fibers and alloys on α of C

f

/Mg 

composites: (a) longitudinal direction and (b) transverse 

direction 
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Table 2  Theoretical and experimental α of the C

f

/Mg composites in the temperature range of 20~200 �
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� 

Composites 

Theoretical α

cL

/ 

×10

-6
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-1 

Experimental α

cL

/ 

×10

-6
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Theoretical α

cT
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Corrected theoretical 

α

cT

/×10

-6
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-1

 

Experimental α

cT

/ 

×10

-6
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-1

 

T700/AZ91D 2.36 1.91 21.93 20.31 19.97 

M40/AZ91D 0.96 0.97 20.84 19.45 18.65 

T700/ZM6 2.33 1.24 21.78 20.16 20.12 

M40/ ZM6 0.94 0.88 20.69 19.32 19.36 

Note: α

cL

-coefficient of thermal expansion in longitudinal direction, α

cT

-coefficient of thermal expansion in transverse direction 
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Fig.3  The α of M40/ZM6 composite as a function of the angle 

with the fibre direction 

 

��������	
������(3) ��


������������ 3���(3) ���  

12 12 12 3 3 3

123

12 12 3 3

12 12 3 3

12 3

1 1 2 2 3 3

1 2 3

2

         =

2

         =

α E V α E V

α

E V E V

α E V α E V

E V E V

α E α E α E

E E E

+

=

+

+

+

+ +

+ +

                 !9" 

��

2)(

21221112

/EEVEVEE +=+=

             !10" 

#$
�� n ����%�&'()*+,-�  

∑ ∑

= =

=

n

i

n

i

iii

E/Eαα

1 1

  

ϕ

                     !11" 

��

iii

θαθαα

2

T

2

L

sincos +=

                 !12" 

)

2

1

(cossin

sincos

1

12

12

22

2

4

1

4

E

ν

G

θθ

E

θ

E

θ

E

i

−++=

!13" 

��
θ �� i �.�( φ &'�� i �/01'&

'(234 

5 4 �6�(11)���7( M40/ZM6 ([0/90]

S

������	89&')*+,-(:' M40/ZM6  

 

 

 

 

 

 

 

 

 

 

� 4  �����[0/90]��	
������������ 

Fig.4  The α of unidirection material and [0/90]
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Table 3  The properties of M40/ZM6 composites 
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Fig.5  The α of composites angle ply laminates 
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Coefficient of Thermal Expansion and Compute of Carbon Fibre Reinforced 

Magnesium Composites 

 

Song Meihui, Wu Gaohui, Wang Ning, Zhang Guiyi 

(Harbin Institute of Technology, Harbin 150001, China) 

 

Abstract: 60vol %Carbon fiber reinforced magnesium matrix composites were fabricated by pressure infiltration method. The coefficient 

of thermal expansion measurement of carbon fiber reinforced magnesium matrix composites were carried out on a dilatometer 402C at the 

temperature ranged at 20~300 . The relations among � α and heat treatment condition, elastic modulus of the fibers and yield strength of 

matrix alloys were investigated. Results showed that α of the composites decreased with increasing of elastic modulus of fibers and 

reducing of yield strength for matrix alloys. Moreover, the α of composites decreased after annealing treatment. In this paper, the estimate 

formula of the α in transverse direction of composites is presented, and this calculation method should minimize the error between the 

calculation value and the true value. The model for laminate structure composite α in 2D planar is suggested, and the α of 

[0/±15/±30/±45/±60/±75/±90]

S

 laminates are isotropy. 

Key words: magnesium matrix composites; coefficient of thermal expansion α; thermal expansion 
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