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Relationship between Current-carrying Quality and Tribological Properties
of Metal-impregnated Carbon Materials

Zhao Yanwen', Sun Lemin®
(1.Department of Automotive Engineering, Zhengzhou Technical College;
2.Institute of Material Science and Engineering, Henan University of Science and Technology)

Abstract: Focusing on metal-impregnated carbon materials, the tribological properties and the current-carrying
quality of metal-impregnated carbon materials were investigated on the HST-100 current-carrying friction tester
under different friction conditions. The results reveal that the velocity has dominant influence on the current-car-
rying friction properties. When the threshold value of 70 m/s is exceeded, the current-carrying quality and tribo-
logical properties of the friction pair materials are significantly reduced, where the average current-carrying effi-
ciency is reduced from 98% to 67.8% , and the average current-carrying stability is reduced by 83% , and the aver-
age wear rate is increased by 510%. Microstructure observations show that the proportion of the metal film is de-
creased and the proportion of the carbon film is increased gradually, so the current-carrying quality and the tribo-
logical properties are decreased gradually with the increase of the velocity and the current. In the process of cur-
rent-carrying friction, the current-carrying quality and tribological properties are interplayed. Following the fric-
tion pairs with higher current-carrying quality, the good tribological properties are presented, which is conducive
to improving conductivity and reducing wear.
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Fig.1 The schematic diagram of current-loading

frictional machine
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Tab.1 Physical property of pin and disc
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Fig.2 Effects of currents and velocities on current-carrying
quality of metal-impregnated carbon materials
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Hot Deformation Behavior and Hot Working Diagram of 7055 High Strength

Aluminum Alloy for Aerospace
Liu Le"*, Shi Dapeng'?, Sun Xiaojun*?, Jin Hong"?*, Guan Yue'?, Wan Zhihui'*
(1.Henan Provincial Key Laboratory of Fastening Technology;
2.Henan Aerospace Precision Manufacturing Co., Ltd.)
Abstract: Through high temperature compression experiment, the variation of high temperature rheological stress
of 7055 high strength aluminum alloy for aerospace was investigated under different temperatures (330, 380, 430
and 480 °C) and strain rates (0.001, 0.01, 0.1 and 1 s '). According to the high temperature compression experi-
mental data, with the help of linear regression method, the peak flow stress constitutive equation and steady flow
stress constitutive equation of 7055 high strength aluminum alloy were established. The results indicate that at
the beginning of hot compression deformation, the flow stress of 7055 high-strength aluminum alloy is increased
rapidly to the peak value with the increase of stress, then the true stress is decreased with the increase of stress
variable due to strain softening until the steady-state flow stage. When the strain rate is constant, the flow stress
is decreased with the increase of deformation temperature. When the deformation temperature is constant, the
flow stress is increased with the increase of strain rate. Finally, the hot working diagram with true strain of 0.2

was established. In the region of forming temperature of 330~410 ‘C and strain rate of 0.001~0.05 s~ *

, the pow-
er dissipation coefficient is more than 20% , which is the reasonable process parameters of 7055 high strength alu-
minum alloy for aerospace.
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