18 2

Vol 18, No 2
1998 6 TR BOLOGY Jun, 1998
(103 107)
( 310027)
3 ( )
( Ra ) - , .
R318 17

Boutin 1970

[3,4]
, 3
( A 103, SiN 4 SiC) ,
1
l H
.1 1 000 mm )
%Ommx 5nm, 4’100mm>< 10mm.
] (T I') ] (T a) ]

(Ta), (Tw), .2
1997-05-16 , 1998-04-20 /

, 34 40



104 18

1 3 . 3
Spherical specimen Dead weight ’ 3
Offset £
se Pin H & -1
Flat AN} Y 2 ,
specimen Lubricant Y; || Leaf i
{friction  springs f

Strain gauges

1] Disc 11} i
I A1 I 1
L 1 [ 2
Fig 1 Schematic diagram of the 213
pin-on-disc machine ) )
1 -
Q o001
1 3
Table 1 Physical and mechanical propertiesof the ceram ic mater ials
) Bulk density Young'smodulus Poison’s Themal conductivity
M aterial /g an” 3 /GPa ratio HY Jm- s
Al0Q3 397 400 Q23 1 900 33 47
SiC 320 440 Q 16 2 400 62 76
SidN 4 325 300 Q 28 1450 29 28
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Fig 2 Sliding velocity vstime
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Table 2 Test conditionsfor pin-on-disc testing
. Temperature L oad Re""‘.“?’e Sliding velocity at. Ta Td Tk Tr
L ubricant A humidity constant gpeed rotation /s /s /s /s
/% /mm- st
distilled 23 40, 60, 80 75 84 a3 Q3 300 3, 30,
w ater 100, 120 120, 300
3
Table 3 Surface roughness of the pinsand discs
Original surface  Surface roughness Original surface  Surface roughness
Pins M aterial  roughnessRa after running-in Ra | Discs M aterial roughnessRa after running-in Ra
/m /m /m /m
1 AlOs3s 10 20 1 AlO3s 4 -
SiC 40 5 2 SiC 8 -
3 SiN 4 40 3 3 SiN 4 43 -
6 7 3
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Fig 3 Friction factor vstime in a clockw ise rotation period
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Fig 4 Start up friction factor of three
ceramicmaterialsvs
resting time
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Fig 6 Start up friction factor of three
ceranic materialsvs load
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Fig 5 Steady state friction factor of three
ceranicmaterialsvs
resting time
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Investigation on the Running-in and Friction Properties
of Ceram ic-Ceram ic Prostheses

Zhou Y insheng
(D parment o M echanical Engineering Zhejiang U niversity H angzhou 310027 China)

Abstract In thispaper, the author investigated the running-in and friction p roperties of
three ceram ic materials in distilled water (including alumina, silicon nitride, and silicon
carbide). The expermental results indicate that before running-in, the start up and steady
state friction factorsof silicon nitride are the highest, that of silicon carbide are the low est
anong the three ceranic materials A fter running-in, the steady state friction factor of a-
lumina is the highest, that of silicon carbide is still the low est anong the three ceranic
materials W hen the surfacesof alumina, silicon nitride, and silicon carbidew ere polished
to be ultra snooth (the surface roughness is a fev nanometers), the friction property of
silicon carbide in w ater is the best and that of alumina is theworst From the tribological
point of view, it is likely that silicon nitride-silicon nitride and silicon carbide-silicon car-
bide combinations are prom ising combinations for the total joint replacanents
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