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Pis. 9 MWCNTs, JLAMEHR 10~20 nm, W1E
) 5~10 nm, KJEH 5~15 pm, 4iEKT 98%.

R 17075 Hia R Y
Table 1 Chemical composition of the 7075 aluminum alloy

matrix (mass fraction, %)

Zn Mg Cu Si Fe Mn Al
5.5 2.4 1.22 0.4 0.5 0.3 Bal.
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Fig. 1 Microstructure of 7075 aluminium alloy
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EBSD: (a) 7075-FSPed; (b) 5%CNTs/7075 composite
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Fig. 3 SEM images of as-produced samples: (a) 7075- FSPed;
(b) CNTs/7075 composite
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Fig. 4 Variation of thermal expansion coefficient of 7075-O,

7075-FSPed and CNTs/7075 composite samples with the

temperature
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Fig. 5 Average growth rate of thermal expansion coefficient

among different temperature ranges of different samples
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Fig. 6 Variation of thermal expansion coefficient of as-FSPed,
T6 and as-annealed 5%CNTs/7075 composite sample with
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Table 2 Physical parameters of 7075-O matrix alloy and

carbon nanotubes

Component CTE/10°C™ E/GPa v
7075-0 23.6 71.7 0.33
CNTs 0 450 0.06

x3 SAEMEHAIZIK R BRSPS v
Table 3 Experimental and theoretical CTEs of CNTs/7075
composite (at 100 C)

CTE/10°C™!
Sample ROM Turner’s Schapery’s  Actual
model model value
7075-FSPed 23.6 23.6 23.6 20.5
3%CNTs/7075 22.9 20.2 16.5 19.8
5%CNTs/7075 224 18.4 13.6 18.5
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Thermal expansion characteristic of CNTs/7075 aluminum alloy
composites prepared by friction stir processing

LIU Fen-cheng', QIAN Tao', XING Li', LIANG Wei’

(1. National Defense Key Disciplines Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China;
2. Shanxi Key Laboratory of Advanced Magnesium-based Materials, Taiyuan University of Technology,
Taiyuan 030024, China)

Abstract: 7075 aluminum alloy based composite reinforced with carbon nanotubes was prepared by friction stir
processing. The thermal expansion coefficients of CNTs/7075 composites with processed state and heat treatment were
measured. And the theoretical thermal expansion coefficient of CNTs/7075 composite was calculated with ROM, Turner
and Schapery’s model. The results show that the grain size of material can effectively reduced by friction stir processing,
and the addition of CNTs can further refine grain size of composite. The CNTs/7075 composite has smaller thermal
expansion coefficients compared with annealed 7075 matrix materials and the FSPed 7075 samples, which indicates that
the addition of CNTs can effectively constrain the thermal expansion of the composite. The thermal expansion
coefficients of CNTs/7075 composite samples decrease along with the increase of volume fraction of CNTs. Heat
treatment has a positive effect on the thermal expansion characteristic of the composite, and the annealing or aging
treatment can decrease the thermal expansion of the composite. The theoretical calculation shows that thermal expansion
coefficient of CNTs/7075 composite with Turner’s model is the closest to the experimental result.

Key words: carbon nanotubes; composite; friction stir processing; thermal expansion
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