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Tribological characteristics of silicon nitride on elevated

temperature

Dae-Jung Kim, Young-Hun Chae, Seock-Sam Kim'

Graduate School, Department of Mechanical Engineering,
Kyunpook National University, Taegu, Korea
*Department of Mechanical Engineering, Kyunpook National University, Taegu, Korea

Abstract— Sliding friction and wear tests for silicon nitride(SizN4) was carried out with

a ball-on-disk specimen configuration. The material used in this study was HIPed

silicon nitride. The tests was carried out from room temperature to 1000C with self

mated couples of slicon nitride in laboratory air. Worn surfaces were observed by SEM

and debris particles from worn surfaces were analyzed degree of oxidation by XPS.
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Table 1 Composition of specimen and
conditions for sintering and HIP

AOs3(2.8)

+

Composition SisNa(86)

(Wt%)  + AIN(4.7) + Y203(6.5)
Sinters N,
rin,
NS 1hr 1800 °C
Ar+Ng, 1800 °C
HIP e
1hr, 147MPa
Table 2 Mechanical and thermal
properties of specimen
Density (g/cm®) 32
Hardness (GPa) 20.8
Y ! dul
oung s modulus 360
(GPa)
Poisson’s ratio 0.17
Fracture toughness,
e 466
Kic (MPa m’)
Coefficient of
thermal expansion 40 ~ 50
( 107%/°C)
Surface roughness
0.1
(ﬂmRmax)
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Fig. 1 Photograph of friction and wear
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Table 3 Ball-on-disk test condition

Sliding speed

(mm/sec)

Normal load(N) 29.43, 59.86, 88.29

Sliding distance(m) 500, 1000, 1500
26.5, 250, 500, 750,
1000

100

Temperature(C)
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various temperatures
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