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The Application of Nano-Cu Additive to Equipments Repairing Technology

WANG Xiao-Li, XU Bin-shi, XU Yi, SHI Pei-jing, YU He-Long, ZHAO Yang
(National Key Laboratory for Remanufacturing, Academy of Armored Forces Engineering, Beijing 100072, China)

Abstract: The wear resistance and antifriction behavior of nano-Cu additive in different lubrication oil were tested. The
feature and the elements of wore surface were analyzed using SEM. The 300h engine bench experiment of nano-Cu additive in
lubrication was tested by simulating practical condition. The results indicate that nona-Cu additive has wonderful wear
resistance and antifriction performance. The friction coefficient of lubrication oil 650SN, tank lubrication 50CC, lubrication
15W/40CD and 15W/40SF can be reduced by 48%, 40%, 9% and 15% respectively. While their wore track width can be
decreased by 21%, 33%, 22% and 18% respectively. Nano-Cu additive can form loose self-repairing film on wore surface. The
film isolates the direct contact of frictional pairs and repairs the minute damage of wore surface, So nano-Cu additive shows
favorable self-repairing function. The compounding additive containing nano-Cu has good dynamic performance,
self-repairing performance and economical efficiency.
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Fig.1 The effect of nano-Cu additive to friction coefficient

of different lubrication oil
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Fig.2 The effect of nano-Cu additive to wear trace width

of different lubrication oil
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Fig.3 Nano-Cu additive forming the repairing film on

wore surface (a) optical microscope image of surface (b)

SEM image of section
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Fig.4 EDS surface distribution image of main
elements (a) Cu is the main element of repairing

film (b) Fe is the main element of base metal
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Tablel The results of 300 h bench test

Maximum power/  Maximum torque/ Minimum oil

Results
rotational speed rotational speed  consumption ratio/
rotational speed
KW / rmin’ Nm / r'min’ g'Kwh'/ rrmin’
1*engine Beforetest ~ 118.22 /4500 280.04 / 2250 328.82 /3000
After test 114.72 / 4500 278.60 / 2280 317.26 / 3000
2%engine Beforetest ~ 112.52 /4750 269.45 /2250 310.97 / 2250
After test 119.36 / 4750 274.82 / 2500 292.36 / 2500
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