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Effect of h-BN content on sliding friction behavior of
C/C-BN fabricated by mould pressing
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(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Four kinds of C/C-BN composites were prepared by mould pressing combined with impregnation and
carbonization of furan resin using h-BN powder, graphite powder, short-cut PAN carbon fiber and resin as greed material.
The sliding friction behaviors of the C/C-BN composites against 40Cr steel ring were conducted on M2000 tester. The
results show that composites with 3.4% or 20.7% (mass fraction) h-BN hold high compressive strength, their friction
coefficients increase at first and then decrease with the increase of the testing loads. The friction coefficient of composites
with 6.8% h-BN holds the largest decreasing range, which reaches 0.049, while the composites with 10.1% h-BN have
the lowest strength and wave-like fluctuated friction coefficient with the increase of the loads. The composites with 3.4%
or 20.7% h-BN remain hold low and stable volume wear loss with the increase of the loads. The composites with 6.8%
h-BN hold the highest volume wear loss to 2.41 mm®. SEM observation shows that the wear surfaces of composites with
3.4% h-BN are integrate and compact at low and middle loads except some net-shape micro-cracks with the length of
10—50 pm, but it become very rough at high load. The worn surfaces of composites with 10.1% h-BN are very rough and
un-integrated under the testing loads.
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Table 1 Properties of different components of C/C-BN composites
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FHRERE R 0.8 um. BRI RIS Cr 1) 40Cr 4, R
~F d 40 mmX 16 mmX 10 mme. iR5 ¥4 M2000
TR~ B R B IG B, T i IR) ()3 B 4 B 0.42
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Mass fraction/% . .
Sampl : Final density/ Compress
ample Resin Short-cut PAN Graphite LBN (gem’) strength/MPa
carbon carbon fiber
A 51.8 13.8 31.0 3.4 1.742 49.24
B 52.4 13.6 27.2 6.8 1.764 42.48
C 52.7 13.5 23.7 10.1 1.774 37.2
D 51.7 13.8 13.8 20.7 1.738 51.47
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Fig. 4 Change of friction coefficient of composites A(a), B(b), C(c) and D(d) under different loads with time
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Fig. 5 Worn surface morphologies of composites A after test under loads of 60 N ((a), (b)), 120 N ((c), (d)) and 200 N ((e), ()) for

300 min
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Fig. 6 Worn surface morphologies of composites C after test under 60 N ((a), (b)) and 200 N ((c), (d)) for 300 min
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