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Abstract

Under unlubricated condition, the friction and wear tests of silicon nitride and zirconia
manufactured by HIP were carried out at room temperature. The wear resistance of silicon
nitride was superior to that of zirconia under low load, whereas the wear resistance of zirconia
was superior to that of silicon nitride under high load. Wear model of ceramic was suggested by
the microscopic SEM observation of worn surfaces and debris. Theoretical analysis and discus-
sions based on linear fracture mechanics were made out about this ceramic wear model. From the
theoretical analysis, a new nondimensional parameter, Scf, was introduced to estimate wear rate
of ceramics. This new nondimentional parameter consists of contact pressure, surface defect of
contact material, frictional coefficient and fracture toughness.
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Fig. 1 Shape and size of specimens
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Tabel 1 Mechanical and physical properties of specimen

Properties Zr0, SizNy
Surface roughness, uRpax 0.8 0.8
Vickers hardness, kg/mm?® 1250 1500
Bending strength, kg/mm? 110 30
Elastic modulus, kg/mm? 2.0x10* 3.0%x10*
Poisson’s ratio 0.30 0.27
Density, g/cm?® 6.05 3.26
Coefficient of thermal expansion, 107%/°C (100—1000C) 10.5 32
Fracture toughness, MNm™/? 5.0 55
Thermal conductivity(20°C), Cal/cm - sec - 0.007 0.07




Fig. 2 Microstructure of SisN, (a) and ZrO; (b)
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Table 2 Specific wear rate, W,
(X 10~"mm?®/kg-mm)

50 kg 75 kg 100 kg
SizN, 1.02 20.54 20.87
ZrO, 493 5.68 6.66
Table 3 Wear coefficient, K (x10™)
50 kg 75 kg 100 kg
SiN,y 153 30.81 31.30
Zr0O, 6.16 710 8.32
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Fig. 13 Worn surface of SyN, (load: 50 kg, sliding
distance : 744 m) the arrows indicated sliding
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Fig. 14 Worn surface of ZrO,(load : 50 kg, sliding dis-
tance : 744m) the arrows indicate sliding direc-
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Fig. 20 Nondimensional stress intensity factors as a
function of movement of Hertzian contact
loading
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