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Experimental study the lubrication characteristics of an artificial knee

Romchat Faugchun
Rapeephan Songsoemphakdee

Assoc. Prof. Dr. Mongkol Mongkelwongrojn Advisor

Abstract

This project presents the study on lubrication characteristics of an artificial human knee. The
femur and the support bearing of artificial knee were designed and developed. The experiments are
performed under various loads and various velocity of rotation between femur and tibia. Film thickness
are measured using laser vibrometer. Test results show the key variables are foad and speed that affect

the lubrication characteristics of the artificial knee.
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360 2000
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AN TLUEHN (mm)
it 1.25
10 1.30556
20 1.3611
30 1.41667
40 1.4722
50 1.5278
60 1.5833
70 1.6389
80 - 1.6944
90 1.75

100 1.8056
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4 Input (mm) Output (mm})

0 1.25 1.0944

10 1,30556 1,1072
20 1.36111 1.1552
30 1.41667 1.216

40 1.47222 1.2096

50 1.5278 1.3408
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4P Input (mm) Qutput (mm)
0 1.25 0.6528
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20 136111 1.19025
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40 1.47222 1.28
50 1.5278 1.484
60 1.5833 1.539
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A Input (mm) Oﬁtput (mm)
0 0 -0.5972
10 0.05556 -0.062
20 0.1117 -0.05975
30 0.16667 -0.06325
40 02222 0.03
50 0.2778 0234
60 0.333 0.289
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43.1 neasstiudnmatiluemmarbifinszduiiennssi

4.3.1.1 g7 T HITASHAN TINADDY

a131i 4.1 @ W@Nﬂﬂﬁﬂﬂﬂﬁ\‘lﬁﬂﬁ’?nﬂﬁﬁlﬂﬂBlﬂlﬂllﬁ&”ijﬁﬂﬁ%’ 'lﬁlﬁilﬂ'lﬂﬁ&’ 1))

auisey fArsemle TEUEVNTEN D
(rpm) (volt) (mm)
160 5.8 2,696
170 6 3.72
210 6.5 6.28

4.3.1.2 N5 LARSHBNT NADDY
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- AUMTVINMTNARDY y = 0,0695% — 8.2754
PAAAINY y = - 8.2754 1AL slope = 0.0695
- aumInensasIsaeIlsEAnInmaToels  y=0.8228x—0.177
PAALINU y = - 0.177 UDE slope = 0.8228
- AUMINHNDBY
PAAALINY ¥ = - 0 1AZ slope = |
Ao mrmsns noaae 1§
anuduvsangufiusasautuauns nnnsasedeullizaninmuateile
- amduveannul/ aausuvesnstvaeutlsedninmatesds
=1/08228=1.21536
_ aums Tunsnansaiinas dmnfannravesnsassaeulssinsnmmaianes
1n3sile Aa
igedaunly io - 8.2754+0.177 = - 8.0984
HazllR WY Ain 1.2136 * 0.0695 = 0.0844675
Satumrunts e y = 0.0844675x — 8.0984
4313 aBoudeufunayesnisariaentss Aniamaminveanisadle Taold

dnaritiuomns

A15 197 4.2 tamsman inaaastuinariitivermanas BillasevudusnassinSeuniauiuna

voun1sas 1aaoulisantammaihmuvounisaiie lnelvaanaraihemn

amiSren | szevinrzmihedefemlgvnaled | sstzvinsewiedei idnnaums
(rpm) (mm) (mm)
160 2,696 5.4164
170 3.72 6.26108
210 6.28 0.63978
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4.3.2.1 @I RAIHAN I NARD
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A e Ao A zozv sz Iete
(rpm) T (volb) (mm)
88.5 6 3,72
120.5 6.5 6.28
280 7.5 1‘ 11.4
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sraLying (mm)
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anuisau (rpm)

71 4.3 nansasminantimagesiumanarsfithailaeilasedudunnserh

- ANMITINATNAADS y = 0.0375% — 1.0165
AARLNU ¥ = - 10165 118 slope = 0.0375
- aumIvnnsarvaeulszAninuaiedile  y=1.085x-0.129
JAFALNY y = - 0.129 uag slope = 1.085
- AUMTNHNG B y=x
PPAAUNY ¥ =- 0 LAY slope =1
A g 3 '3 9
UM HAUMI A LM 12 )8
mmﬁ?ummmyﬁﬁ]uﬁm THUALELAIT N IR I Ui ZANE MRS DD
o . o A A A
= ANUFUVDINGYS / A TUFUYBIAT VD yilszAnTnImATedile
=1/1.085=0.921659
- guar lunmaaedhins ldminAannravesn e LS sENEN mNITRUaY
A A4 oA
Mol fis
wigadaunuy Ae - 1.0165+0.129=- 0.8875
waz A e Ao 0.921659 * 0.0375 = 0.0345622

»
Auluauns fie v =0.0345622x — 0.8875
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i 1 1 94 n':l t W T ] o Ay
amndsey | seervuszwinteniswldvnalay | szezvhaszwhedefldninedunis
(rpm} (mm) ' (mm)
88.5 3.72 217125
120.5 6.28 3.27725
280 ' 114 8.78992
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E B84
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433 naassfudnasiihahlnedn1szannseiif 3 bar

4331 AT NLTAINANITNANDY

28

@15 99 4.5 naawsnsnaasssuianantithnifeedmszannss i 3 bar

asndrsou (rpm)

-4 A 9 i 1 9
A58 ameulé FLHTUNISHINTD
(rpm) (volt) (mm)
129 5.5 .16
175.1 6 3.72
179.1 6.2 4,744
4332 py L AAINaMINAG DY
5 ,
4.5
i, 4 —-
E S.Sj .
E 3
2 A\
8 2
.sf{ 15 -
1 _
0.5
D L T T T T |
100 120 140 160 180 200

51 4.5 uanansminan1inaassivianarsfiihnilnediarvizannssif 3 bar




- AUMTINAINANDY v =0.0649x — 7.2385
PAALINU y =- 7.2385 LiAg slope = 0.0649
- aunsrneaiseulizAninmededls  y=1085x-0.129
AAANU y = - 0.129 11AE slope = 1.085
- AMAINHNO Y y=x
gﬂﬁmmu y =- 0 uag slope =1
Ferimrmansdniuee 14
anuFuvenguRudaiduivauns nnnTsaTsedeLYsEAnEnminTaale
= ATINFUYDIVIO Y] / amduvesnsnaenfseAninmaieade
=1/1.085=0.921659
- auma lunsnaneshins ldmnaraonavesnsastdefsEAnEnmminauLes

A A oA
IATINe Al

wiyedaunu y s ~7.2385 +0.129=- 7.1095

yazlia s fe 0.921659 * 0.0649 = 00598157
¥

Aatlueunts fio y = 0.0598157x - 7.1095

4333 BT udunaveamsas oo lse AnEnmnsiausesniele Tavly

[ o :‘
Anattiutl

215197 4.6 ugasmanmaassiudnareithnilaeiinsznnse i 3 ber nieuiaviunaves

e asussanEmwmsranveynsesiie laslddnaruiiuiin

ardisy zuzvasznitdeie nnalay ssuzdsznieden ldnnmns
(rpm) (mm) (mm)
129 116 0.606725
175.1 ‘ 3.72 3.36423
179.1 4744 3.60349
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4.3.4 viaasanud naetiibaihlagiin1szannssyitig 4 bar

4.3.4.1 a1 NUTAINANIET VAN

A1 190 4.7 nansnaniinaassnuimanariitihnilagilnscannse il 4 bar

Arudasou Afiele ITOTHNIENTNTD
{rpm) {(volt) (mm)
191 58 2.696
305 7.5 3.72
507 8 6.28
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4.3.4.2 3 wlllaadHan1INAaDY

sypving (mm)

0 4_‘ T V I \ T 1 T T
0 100 200 300 400 500 600

arui$rsau (rpm)

§UA 4.7 namsnsminansmasssiudnardiihailnadasesnnssriti 4 bar

- AUATTTINANINARSY y=0.0115x - 0.3886
ALY y = 0.3886 1A slope = 0.0115
- aumismnansnaslizavinmedeale  y=1.085x-0.129
AGALINU y =- 0.129 1aZ slope = 1.085
- AUNTINHANEY y=x
gAdALNY y = - 0 1aY slope = 1
dovinfeammunmardnnold
amduvsanguisasiduduaams ynnasseeulszAninmmeTadis
= ATIHFUVBINOUY / ATTUHUYBAS aeubizAnsnmindosils
=1/1.085= 0921659

- auns lunmanesingg lannAannraue sn1sas s ulIzANE N MA T IUYeY

A A oA
[ATD4UD A

wiyedaunuyfa 03885+ 0.129=0.5175
nazNA NG fe 0.921659 * 0.0115 = 0.0105991

Aauaunts fie y=0.0105991x +0.5175
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