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Friction and Wear of Ceramics
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Single-pass sliding on a silicon carbide {0001} surface,
Sliding direction : (10?0), Sliding velocity :
3X107% m/min, Load : 0.3N, Room temperature, Vac-
uum pressure : 10-8 Pa,

(a) Silicon carbide on silicon carbide (b) Silicon
carbide on titanium

Fig. 1. Average coeflicients of friction for silicon
carbide on silicon carbide and silicon carbide on
titanium exposed to oxygen and nitro-gen in
various forms.
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Sliding direction : {110, Sliding velocity : 3X10~3 m/min,
Load : 0.05 to 0.3 N, Room temperature, Vacuum pres-
sure : 10~8 Pa.m>

Fig. 2. Coefficient of friction as function of per-
cent of metal d bond character for single-crystal
diamond {111} surface in sliding contact with
transition metals in vacuum.

Table 1. Shear coefficients p of clean metals in
contact with clean sapphire. The change in shear
coefficient of the contact after the metal was ex-
posed to the different gases is given as Ju®).

Ag Cu Ni Fe
Lowest Ag,0O Cu,;0O NiO FeO
oxide
—4G, 2.65 34.6 51.4 58.3
(kcal)
Clean g 0.08+0.03 0.22:+0.05 0.67+0.05 1.17+0.12 -
Exposed +0.23 +0. 43 +0. 48 +0. 54
to O
dp
Exposed 0 —0.07 —0.52 —0,97
to 3
du .
Exposed 0 —0.09 +0. 55
to CsH,
ap
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Fracture toughness (MN/m3/2)

Pin : Diamond (r=0.005 mm)

Disk : Silicon Carbides, Silicon nitrides, Aluminum
oxide and Zirconium oxide

Speed : 10 mm/min

Load : 0.5N

Fig. 3. Relationship between fracture toughness
and frictionl®,
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Fig. 4. Variation of friction with ambient pres-
sure. The coefficients plotted are the constant
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(a) in dry nitrogen gas (b) in high humid air (90%RH)

Load : 10N
Photo. 1.
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Sliding speed : 150 mm/s
Load : 10N
Pin and disk specimens : hot-presed silicon nitride

Fig. 5. Effect of environment on friction and
wearl®,
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Pin : Silicon nitride (r=0.1mm)

Plate : Silicon nitride

Load : 0.25N, Sliding Speed : 10mm/min
Fig. 6. Relationship between temperature and
coefficient of friction24.
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(A) Powder

(B) Polished surface of hot-pressed silicon nitride

(C) Preheated at the temperature of 500°C

(D) Preheated at the temperature of 1000°C
Hot-press condition

Temperature : 1800°C

Pressure : 3X107 Pa

Sintering aid : MgO (2w%)

Fig. 7. XPS analysis of silicon nitride2s,
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Fig. 8. Representative Si,, and C;3 XPS peaks
on silicon carbide {0001} surface preheated at
various temperatures to 1 500°C27.
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