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Effect of BN on tribological properties of C/C composites with
SL pyrolytic carbon texture

ZHANG Ben-gu, XIAO Peng, LI Zhuan

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The carbon fiber reinforced/carbon-boron nitride (C/C-BN) hybrid matrix composites were prepared by adding
hexagonal boron nitride (h-BN) powders in preform and subsequent chemical vapor infiltration (CVI) process. Friction
and wear properties of C/C-BN were investigated on an MM—1000 testing machine. The morphologies of wear surfaces
were observed by optical microscope. The morphologies of wear debris and the microstructures of samples were analyzed
by scanning electron microscope. The results show that the C/C-BN composites display linear wear rate 40% lower and
mass wear loss 70% lower than those of C/C composites. The h-BN in the matrix always keeps stable. The addition of
BN in the matrix can effectively improve the stability of friction curves of C/C composites with a SL pyrolytic carbon
texture, and cause the formation of a thin wear film on the wear surface.
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Fig. 1 Flow chart for manufacturing C/C-BN composites
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Fig. 2 Schematic diagrams of home-made laboratory scale inertia type of dynamometer (a) and testing specimen (b): 1—TInertial

wheel; 2—Bearing; 3—Clutch; 4—Specimen holder; 5—Rotor; 6—Stator; 7—Pressing cylinder; 8—Strap; 9—FElectric motor; 10—

Lathe bed
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Fig. 3 Microstructures of C/C composites: (a) SEM image;
(b) Polarized optical micrograph
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Fig. 4 SEM image of C/C-BN composites
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Table 1 Results of friction experiment
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Fig. 5 Typical friction curves of two composites: (a) C/C composites; (b) C/C-BN composites
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Fig. 6 XRD pattern of friction surface of C/C-BN composites
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Fig. 7 Optical micrographs of friction surfaces of C/C composites: (a) Lower magnification; (b) Higher magnification
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Fig. 8 Optical micrographs of friction surfaces of C/C-BN composites: (a) Lower magnification; (b) Higher magnification
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Fig. 9 SEM images of wear debris of two composites: (a) C/C
composites; (b) C/C-BN composites
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