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Dry-sliding Tribological Characteristics of W-20Cu Composite
Under of Magnetic Field

WANG Feng-mei, XIE Jing—pei, LI Yan, WANG Ai-qin, MA Dou-qin, LIU Shu
(School of Materials Science and Engineering, Henan University of Science and Technology, Luoyang
471023, Henan)

Abstract: W-20Cu compacts made from powders by hydrothermal synthesis method were prepared at 1 050 C by
hot press sintering. Wear tests between W-20Cu compacts and 7075Al in the magnetic field were carried out
at room temperature. The microstructure of compacts, wear morphologies and wear debris were analyzed by
scanning electron microscopy(SEM). Test results show that the hardness and conductivity of W-20Cu com-
posite are 215HB and 45% IACS, respectively. Under non - magnetic field conditions, the worn surface of
W-20Cu composite is adhered by thick Al layers, wear debris are spiral, and the main wear mechanism is ad-
hesive wear. With increasing magnetic field intensity, the adhesion layer getting thinner, the magnetic field
can slightly reduce the wear loss of W-20Cu compacts, however, aggravate the wear loss of 7075Al, and the
friction coefficient of the friction pairs is reduced gradually. Wear debris are fragmented and get smaller gradu-
ally, and the main wear mechanism is adhesive wear and slightly oxidation wear.
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Fig. 2 Microstructure of W—Cu powders after reduction and the specimen after hot—pressed and sintered
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Fig. 3 Surface morphology and EDS analysis of frictional surface on W-20Cu pin at non—-magnetic field conditions
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Fig. 4 Surface morphology and EDS analysis of frictional surface on W-20Cu pin at the magnetic field of 20 kA/m
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Fig. 5 SEM morphologies and EDS analysis of the wear debris under different magnetic field
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Fig. 6 Influence of magnetic field on wear rate of the

friction pairs
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