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Abstract: Aiming at understanding the wear problem of hemiarthroplasty, the tribological properties of natural articular
cartilage against hip joint ceramic material was carried out on the reciprocating tribometer. A combined motion of
reciprocation and rotation , which is close to motion of the bionic movement was used. The influences of friction
duration, load, speed and lubrication were investigated, and the morphology of worn surface was observed. As the load
increased from 10 N to 22 N, the friction coefficient decreased from 0.068 to 0.049. As the speed increased from
10mm/s to 20mm/s, the friction coefficient increased from 0.068 to 0.093 at a load of 10 N. The hyaluronic acid solution
as a lubricant effectively reduced friction. After the test, the surface roughness of worn cartilage surface was slightly
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higher than that of the unworn surface, and the wear patterns were mainly abrasive wear and surface fatigue wear.

Key words: articular cartilage; ceramic; artificial joint; friction; wear
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(b) Pothograph of test bench

Fig. 1 Mechanism principle and photograph of friction test bench for combined motion of reciprocation and rotation
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Fig. 2 Schematic illustrations of test results
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Fig. 3 Schematic illustration of cartilage sample
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Fig. 4 Surface roughness (R,) measurement
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Table1 Test parameters

Sample Load/N Speed/(mm/s) lubricant
1 10 10 RS
2 22 20 HA (2.5 g/l)
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Fig. 5 Effect of load on friction coefficient
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Fig. 6 Effect of sliding speed on friction coefficient
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Fig. 7 Effect of lubrication on friction coefficient

K7 ST B A R

ZE R T CAAE R 3R /KT 45 3.
2,12 KA

I8 2 W M AS R VIR S N, Bl 5 e e ek sk
TE120 minfF: 5 e BE45 v 11 R 15 22 4. b I Hhm] i,
W SV EERCKTE BRI & AF T, B T EEEE R
o detlod IR S g B Rd AR, FoFHT30 min
JEE ¥ 2 0 L TR DL B JOR IR D U I R A
120 min P 19 BE 488 R HR0G 28 /T DLAE B8 3R 7K O I 1)
JEREI.

0.18

0.16 |
o 0141
012
0.10 |
0.08 [
0.06 [
0.04 |
0.02 |
0.00 (; 2'0 4'0 6.0 8.0 1(;0 1'20

Time/min

Friction coefficien

Fig. 8 Frictional traces for a long duration test
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Fig. 9 Surface roughness(R,, um) of articular cartilage plates
before and after tests
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Fig. 10 ESEM micrographs of worn bovine cartilage after test
K10 A HeEilie FESEMAE Ji



150 i

2 SCHER TR AR, R L JBE 8 1 2 T ) 2 PR A o 6 % U1 2%
(A LB fl RO AR T, 7EAH ELVE F b, 80 1 U 25 5
RAE AR TY B A T, AR ) R 2 A
BT BT s T Ao 1 A 52 R 5 7 b B A B )
K, D] T 5 D 3 R £ m R e B R T ) AR S AR,
B P2 B 5 A8 KT AR T B3 K, X 4 5 EUHCE MRL R AR
PERE I3 2%, [F) BT 386 K T B Al i ARORELRE 122, 00 45 1
R I R R A BT

R 5 PR R BR S A A B S A R A7 AE BB R B
TN R T 98 57 B 40 A A S 45107 2, 5 5 AV R
PRI B 45 7 A FECE 5 B Rk Sk B |
W) S 3R S P PR i I K T R SR . B
PRI HEAT, BRI A AR OB G K, PR I 3R T A
A ] R 3283 K. A A Ak 5 o R Sk 2R T T
AR LS, EBY) 4R R R A AR DI, T S
J&, 0™ A 5 B B 3R Sk 2 T Y AR B A B, B A5
IR AR R T2 T BUR K BIAETE, TE0™N A4 AL A
TERR, Bl R RHMR 25 5 Bl B8 1. 75 1F 5 e 7 11
TEIRRLIVE T, A R AR T IA B — 2 FRFERT,
e ARG i 2T B R T R 5T B R,
E10F1E 11 FToR.

375 W R BR (HA) AR B 2 %15 T8 VR R 31 ik o P )
FERSr, KA R 92 tE A TV O B R )
A AR BE B AR, Peyrons g FL 4R H ¥ o0 5 1 3 B
JRBRYE SN N, BT H T8 SGT R BT, IS EIEE
AR 2 WA BT FEARHE e, 5 AR 2R 7K B B T
DA I 375 B O3 I e A 200 PR B 4 R, T DX T
B e R S e R A ), S B O R R AT DA
N R T I Y T B R B

JE R R 0 i 3 7 R IR KR, B4
BB TR TR SRR S B AR R f R, dn
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Fig. 12 EDS spectrum of wear particles
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