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Friction and Lubrication Behaviors of Rabbit Joint Cartilage
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School of Automotive, Industrial, and Mechanical Engineering, Taegu University
*Department of Mechanical Engineering, Yonsei University

Abstract — The friction and lubrication characteristics of joint cartilage were investigated using the metatarso-
phalangeal joint cartilage of rabbit against rotating stainless steel disk. Friction tests were conducted by dry and
bovine serum lubricated sliding at room and body temperatures. For the dry sliding tests, low friction coefficient
of 0.1-0.15 was observed at the early period of test, and then the friction coefficient increased as a test continued.
With increasing applied load the early period of low friction lengthens. For the lubricated sliding tests, the coef-
ficient of friction decreased as the applied load increased. And also the coefficient of friction decreased con-
tinuously to 0.07 as the test duration increases. These results can be interpreted that the squeeze or weeping
lubrication mechanism dominates the friction and lubrication characteristics in the joint cartilage of rabbit.
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Fig. 1. Pin-on-disk friction testing apparatus.

Joumnal of the KSTLE

oldg - ol

As FE715 AAA 100HzS sampling rate® PC
of +5314t). Fig. 12 Ade] ARSSE wl2AE 719}
4 8F glo] AxdER 1YFRA APe BoFoh

2-3. OfH| AE

HIdE S B3l vy EAd 9P 7Xe 8
UES 2ARISITE AA, o] 2 AR} epz
3 wpEel] AHARJ] G F Ao] HER AL
W 7o) dArlE(Ra=0.007-0.01 um) HATHS AJHo|
AL&-35ATt.

E7 A& AT dol2 ZepA A7 8mm ¢
Folg gl W FA sdshe S5 Far 719 ¥ol
72 T3S pin holderdl A&t ol
HAm o] meFo] AlHmtct YASEA] eobr] el A
ok 7910 AF AdEivt 9AA @A HER 7}

ZHF0] FPAEE GFuE B
g s 1 FAE 71 AAR cplA A
HEM ] o= FEo] HFsl=jol we vpEAgs}
ul- RIZkskA B B Zlo] IRIFUT

BAe] ST 2L HE O vy Ed vt

s

Wl Wollx duddS Aajsiden] o]zt Hats]

A egskh, wbA o] £E 4o oM Hxwe) JF
+

24. OIE 3 & 48

AR e AR ER2 Y EHY {8
AE AATZ)N AF AlAH 2} 3
N, 10N9] F2&2 7lste] APt A3
4 AP & PE WA TR 307 ]
AlZHERh AAETh AzdEle] HEe
AA7E Y & U= 48 5L ) A
o, 35 7l gk &8 7|79 Hste Bt

TS, A8 (fetal bovine serum)S SEAE ARE
sto] sfite] Aldel ©AIHOZ SN, 10N, 15N
g Tiste] Zhzh 10027 AgEked A3yt 3
o] AF Al A s st Az A9
31A] AL, wpEAe & Wiyt HEER ke AT
o] G4 Ajzko) At Fof) BFFS FTMAFIY 22 A
A HHEEISE o218 step loading A E-S E3k
AHo] AFe] mlEEA) wX= FEFS AT

olet e T ZERA(RZ ¥ &8 dele nlaly
g TYHoE BAFEoZH A FHM TAE

friech

m[ozilﬁ

a ¥,
Z %
a 2

=
1o
Qﬁ, i
flo

o,

%

i

s
ek o
4

[o mi

X g



1204
1 L
AT
5 o8 o ‘*n'v/u it
g LA
£ Ty
Jo
S 1 1Y, !
c y}’l‘," ¥
2 e
= 040 Ji k
lr“
1A
ol
000 ————
0 10 20 30 40
Sliding Time (min)
(a) A& A% (3N)
1.20 4
_ /)W«’"
5 080
3 A
5 o
P
‘2 ) WV‘/
S /d
B
£ 040 e
N‘VWM/«*"/
00 +——F———— 77—
[ 4 8 12 16 20
Sliding Time (min)
(b) 2= 43 (5N)

309

1.20 —
% 080 !
S il
% f“\‘ﬁl\ .
8 oW
'~§ W‘W‘/‘“‘;
£ 040 ,M)’\",‘I
o
] o™
waw/
000 e mm - mo e e
0 10 20 30
Sliding Time (min)
(c) Az 4% (TN)
1.20 4
T
- M/‘Wwﬁv’”/ﬂ
g 080 i
8 v
% A
S ] :
c /
(e}
J
LIC_ 0.40 — /,._/
pner”
W
000 . : . 4 . :
0 4 8 12

Sliding Time (min)
(@) A= 2% (0N

Fig. 2. Friction coefficients as a function of sliding time in dry testing,

AR A% 2 okl WAshE AT nh2
ERRL

31. U= ol
Fig 2¢ 7} sl Uit mpEAlge] WEE RoE
zAe) o) vpadd Aske BE sFe Aol
%] "]7“] ZJ_OV]TE wldA 7t F718ITh. 3N 8t
F9| 7%, 27100 0.1-029] vEAIFE 2ot A}
Z7skn ofF 28% A Aol 2483 grinding sound’}
AlzbE o} uldAGT Ald Srlele 7HE 408 73
Aol A3-g STl 5N skee] Ae, 27] v
AFE 03 ol ¥ e Hojr} HALRE sl
0.2 #29 & 587 AR oAl F7ks] Al
sled ¢k 7.5% A3} Ao grinding soundZ} AJRFE AL

o}@A =7} A4 453 grinding sound7t A EiAA
202 A3 Aol e st TN 35 A,
%7) 0.1-0.159] & wpEAG Fodo] B & &
AHt} F71s17] Alste] oF 308 A Alell EHE
grinding sound’t AZE L, 3% F @IlEe T2
W3l mpaAlRr) ok 7u st o), oAl 3 o
stick-slipe] W83l 8-S Fsch 10N 859

A% 029] B uEASE Ao, SN TN
o) Zeoks gl TG R ke @)
DA oy, B A7 o) AT} 2 E7)

3l squeak sound$} stick-slipe] TSl 118 A7

F APE T

AN AF AAE 28] B FEAE 2A)

°l %‘%5101 e Aalo] ol oJsia] whd Lhel A
T &8 e niEEEE Bolx, d5o]

W& wpEAGTE A Ee Akl A

Vol. 17. No. 4. 2001



310
0.60 —
T 040
K]
5 .
8 1 "
5
3 020_! ¥ "W
" WA e
OmT T | T ]7 T | T I T ‘]
0 20 40 60 80 100
Sliding Time (min)
(a) 8 2% 6N
060 —
§ 040
S
g
g
S
k]
2 020
0 20 40 60 80 100
Sliding Time (min)
(b) &% 4% (10N)
060
.
|
g 040
o
ko)
8 ]
5
B
2 020
—\M'MWWMN“
O.m %Lﬁ l T r T ‘l’ T | T I

0 20 40 &0 80 100
Sliding Time (min)

(o) #8 ¥ (I5N)

Fig. 3. Friction coefficients as a function of sliding time
in lubricated testing.
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conditions.
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