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Abstract

The wear behavior of two types of SizN, exposed to high and low humidity was examined at

various sliding speeds, using bearing steel as disk material under pin-on-disk type sliding condi-

tions. Higher wear rates were obtained at a high humidity than at a low humidity. As the sliding

speed was increased, the wear rates were decreased and the effect of humidity on the wear rates

of Si;N, was reduced. The result that the Si;N, pin showed higher wear rate under the high

humidity condition was explained by the decrease in microhardness of SizN, due to the chemisor-

bed moisture on the pin and plowing action by the hard particles of Fe;O; from the disk. An
increase in the sliding speed is supposed to reduce the effect of humidity on the wear rate of Si,

N, by raising the average temperature of the disk surface and the local temperature at pin-disk

contact point.
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Table 1 Mechanical properties of SisN, and AISI 52100 bearing steel
PLS+HIP AISI 52100
PLS SiN. Si:—N,, bearing steel
Density 3.24g/cm? 326 g/cm® 7.8 g/cm?
Vickers hardness (Hv) 13.6 GPa 14.2 GPa 7~8GPa
Fracture toughness (K;c) * 5.0 MN/m®? 5.5 MN/m%?
MOR (4 pt. bending) 780 MPa 860 MPa
Young's modulus 310 GPa 310 GPa 210 GPa
Thermal expansion coefficient 3.2x10°%/C 3.2x10°%/¢C 125x107%/C

* Measured by indentation method
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