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Table 1  Chemical composition of the alloy (ω/%) 

Si Cu Mg Zn Mn Cr Ni Fe Sn Pb Al 

10 5 0.75 0.50 0.40 0.03 0.025 �0.35 �0.02 �0.003 Bal. 
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Table 2  Mechanical properties of the alloy 

Sample 

Tensile 

strength/MPa 

Elongation/ 

% 

Hardness, HV/ 

�10 MPa 

As-cast 275 1.9 105 

T6 380 2.4 170 
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Fig.1  SEM morphologies of the alloys: (a) as-cast and 

(b) T6 treated 
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Fig.2  XRD pattern of the alloy after T6 treatment 
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Fig.3  Effect of applied loads and revolved speed on wear rate 
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Fig.4  Effect of applied load and revolved speed on friction 

coefficient 
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Fig.5  Curves of friction coefficients changed with time under 

different applied loads: (a) 3 N, 5 N, 7 N; (b) 9 N, 11 N, 

13 N 
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� 6  NOSTRPQU78[¢£¤@ SEM�� 

Fig.6  SEM morphologies of worn surface under different applied loads and revolved speeds: (a) 3 N, 200 r/min; (b) 7 N, 400 r/min; 

(c) 9 N, 600 r/min; (d) 13 N, 800 r/min 
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Fig.7  SEM morphologies and EDS spectra of wear debris: (a) 3 N, 200 r/min; (b) EDS spectrum of area 1 marked in Fig.7a; 

(c) 13 N, 800 r/min; (d) EDS spectrum of area 2 marked in Fig.7c 
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Dry Sliding Friction and Wear Characteristics of T6 Treated Al-10Si-5Cu-0.75Mg Alloy 

 

Liu Guanglei, Li Yushan, Li Chao, Zhao Guoshi, Si Naichao 

(Jiangsu University, Zhenjiang 212013, China) 

 

Abstract: The dry sliding friction and wear test of T6 treated Al-10Si-5Cu-0.75Mg alloy was performed using UMT-2 tribometer. The 

wear mechanisms of the alloy under different loads and revolving speeds were analyzed by SEM, XRD and EDS. The results reveal that 

the wear rate of Al-10Si-5Cu-0.75Mg alloy increases with the increase of the revolving speed and applied load. However, under a high 

revolving speed of 800 r/min, Al-10Si-5Cu-0.75Mg alloy still has good wear resistance. The wear rate of the Al-10Si-5Cu-0.75Mg alloy 

under 15 N applied load increases only by 291% compared with under 5 N applied load, which is mild wear. The average friction 

coefficient changes from 0.35 to 0.40, and the change is small over time, which indicates a strong stability. Meanwhile, as the applied load 

increases, the wear mechanism changes from the abrasive wear and adhesive wear at low applied speed to the delamination wear and 

oxidative wear at high applied speed. 

Key words: Al-10Si-5Cu-0.75Mg alloy; wear rate; friction coefficient; wear mechanism 
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