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Abstract: MoSi,-MosSi;-MosSiB, composite is a promising wear resistance material at elevated temperature. However,
the tribological properties of MoSi,-MosSi;-MosSiB, against SiC were not fully understood. In the present study, the
friction and wear properties of the composite at 25~1 000 ‘C and 2.5~10 N were investigated using a ball-on-disk sliding
tests. The results show that both test temperatures and applied loads had significant effect on the coefficient of friction
(COF), while have insignificant effect on the wear rate. The COFs and wear rates of the MoSi,-MosSi;-MosSiB,
composite at 25~1 000 “C were in the ranges of 0.11~0.43 and 0.540x107~0.547x10" mm’/(N-m), respectively. The
mild oxidation and adhesive wears were main wear mechanisms for the composite tested below 400 ‘C. At 600 ~ 1 000 C,
the wear mechanisms were dominated by severe oxidation wear and adhesive wear. The COFs and wear rates of the
composite, at 1 000 “C under load of 2.5~10 N, were in the ranges of 0.29~0.38 and 0.540x107~0.547x107 mm*/(N-m),
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respectively. The dominant wear mechanisms of the composite at 2.5~10 N were adhesive wear and oxidation wear, and

accompanied with plastic deformation at 7.5~10 N.
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Table 1 Parameters of dry sliding friction and wear test

Number Rotation speed/(r/min) Rotation radius/mm

Sliding time/min

Test temperatures/'C Applied load/N

1 300 3.0
2 300 3.0

25 25, 200, 400, 600, 800, 1 000 5
25 1000 2.5,5,7.5 10
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Fig. 1 Mmicrostructural image (BSE) of the MoSi,-MosSi;-
MosSiB, composite
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(b) Average friction coefficients at elevated temperatures

Fig. 2 Friction coefficients of of MoSi,-MosSi3-MosSiB,/SiC at elevated temperatures
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Fig.3 Wear rates of MoSi,-Mo5Si3-MosSiB, and SiC at
elevated temperatures
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Fig. 4 XRD patterns of surface of composites at elevated
temperatures
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Fig. 5 SEM micrographs of the worn surface for MoSi,-MosSi;-MosSiB, at elevated temperatures
E'5 MoSi,-MosSis-MosSiB, B A M BHEA FIEE SR LI

#z2 EBEHREREAEXIBAMEPMALR

Table 2 EPMA results of the different zones for the worn surfaces

Atomic fraction/%

Zone
Mo Si (0] C B
Zone 1 in Fig 5 (a) 33.83 56.10 2.56 4.08 343
Zone 2 in Fig 5 (b) 32.08 54.72 4.12 5.96 3.12
Zone 3 in Fig 5 (c) 24.94 42.28 28.20 4.88 1.26
Zone 4 in Fig 5 (d) 15.48 34.85 43.93 4.62 1.12
Zone 5 in Fig 5 (e) 9.55 27.10 58.62 1.37 3.36
Zone 6 in Fig 5 (f) 8.46 22.68 63.80 1.24 3.82
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Fig. 6 Coefficients of friction of MoSi,-MosSi;-MosSiB,/SiC at different loads:
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Fig. 7 Wear rates of MoSi,-MosSi;-MosSiB, composite and
SiC ceramics at different loads
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Fig. 8 SEM micrographs of the worn surface morphologies of the composite at different loads
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