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Tribological Properties of A Kind of Needle Punching C/C Composites—40Cr Pair

WU Kunyao' WANG Yan® CAO Fengxiang' SUN Le'
(1 School of Materials Engineering, Xi’an Aeronautical University,Xi’an 710077)

(2 College of Metallurgical Engineering, Xi’ an University of Architecture and Technology ,Xi’an 710055)

Abstract  The friction properties of friction pair C/C—40Cr were analyzed and characterized by a friction and
wear tester under dry friction and water lubrication conditions with fixed rotation speed of 100 r/min and three
different loads (70, 150 and 230 N). The wear marks on the surface of the samples were observed by a metallographic
microscope, the wear amount of each experiment was characterized by a electronic balance, and the morphology of
wear debris and atomic ratio of each element were observed by a scanning electron microscope (with EDS energy
spectrosocpic system ). The experimental results show that in dry friction , the friction coefficient fluctuates at 0. 046 to
0. 070, and the friction coefficient and wear amount increase with the increase of load , while in water lubrication, the
variation range of friction coefficient is small from 0. 037 to 0. 052, but the wear amount is more. Under dry friction

and water lubrication, the friction coefficient and wear amount are positively correlated with the load. Carbon fiber

and laminated 40Cr structure exist stably in the wear debris. The wear mechanism is adhesive wear and abrasive wear.

Key words Needle punching C/C composites,40Cr, Dry friction, Water lubrication
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Fig. 1 Dimensions of grinding pins and grinding discs
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Fig.2 The curve of friction coefficient and wear rate of C/C~40Cr under dry friction and water lubrication with different loads
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Fig. 3 Wear track of 40Cr microstructure under dry friction with 3 different loads
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Fig. 6 The morphology of wear debris in water lubrication with

3 different loads
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