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Reciprocating frictional properties of C/C composite under
different frequencies
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(State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The influence of reciprocating frequency on the sliding friction behavior of two kinds of C/C composites
against GCr steel ball was investigated on a UMT—3 tester at 40 N. The results show that the coefficient of friction (COF)
of the two C/C composites increases firstly with increasing the sliding frequency until it reaches the maximum at 400
r/min, and then the COF shows a similar linear decline except some fluctuation generated under 1 200 r/min. The COF of
the composites with rough lamination pyrocarbon/resin carbon matrix (RL/RC) is larger than that of the composites with
smooth lamination pyrocarbon (SL) matrix at the same sliding frequency. The COFs of the RL/RC-composites are in the
range of 0.183—0.063, while those of the SL-composites are 0.150—0.059. The COFs of all the samples become more and
more stable with increasing time. The results of Raman spectrum detection show that the graphitization of
micro-worn-area composites with SL increases with increasing the reciprocating frequency. SEM images show that the
worn surfaces of the two C/C composites change from smooth surface to rough surface with more plough-worn grooves.
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Table 1 Some properties of two kinds of C/C composites

.. Densification Density/ Hardness, Graphitization/
Composite

process (gem”)  HRF %
A CVIHI/C 1.83 44 48
B CVI 1.85 80 21

PR C/C 65BN LK 35 mm X35 mmX5
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SLEE R RS 5 K QRS YE BT, B
KRG 0.8 pm.
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A AN B R ATRE N 10 mm, 274 40 No i
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Fig.1 Polarized light photographs of composites A(a) and B(b)
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Fig.2 Coefficient of friction of composites A and B under 40

N and different reciprocating frequencies
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Fig.3 Curves of friction coefficient with time for composite
A(a), B(b) after test under 40 N and different reciprocating
frequencies: a—200 r/min; b—400 r/min; ¢—800 r/min; d—
1 200 r/min; e—1 600 r/min; £—3 000 r/min
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Fig.4 SEM images of composite A after test under 40 N, 400 r/min((a), (b)) and 3 000 r/min((c), (d))
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Fig.5 SEM images of composite B after test under 40 N, 400 r/min((a), (b)) and 3 000 r/min((c), (d))
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Table 2 Comparison of 1/R for worn surfaces of sample B
after tested at different frequencies

Frequency/(r-min”") 1/R
No worn 1.474
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400 0.769
800 0.810
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Fig.6 Raman spectra of wear scars of composite B tested at

various reciprocating frequencies
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