KADOEJAPA TPABMATOJIOI'THU
N OPTOIIEANU PI'MY

MOKA3AHMS K
SHJIONPOTE3UPOBAHUIO
TA30BEJIPEHHOT'O CYCTABA.
BBIBOP DHJIOMPOTE3A.




IHOKA3AHMUAI.

* [Iepenom mielku Oepa y NOKHUIBIX MAIIMEHTOB KaK
METOJ, YIYUIIAIOIINUA KAaYeCTBO KU3HMU.

* [Iepesiom roaoBKHM OEIPEHHON KOCTH C HAPYIIEHUEM
KpOBOCHA0XEHUS (p)parMEHTa I'OJIOBKH.

* [Iepenombl BEPTIIYKHOU BIIAAUHBI IIPU OTCYCTBUHU
BO3MO>XHOCTH BOCCTAHOBHUTH 1IEJIOCTHOCTb CyCTaBa.

4

4

Hexpo3 ronoBku OEIpEeHHON KOCTH, KOKCApTPO3.
[ lepeHECEHHBIN apTPUT Ta300€APEHHOIO CyCTaBa.
[IaTonorudecKkue mepeaoMal U IECTPYKTUBHBIE IIPOLIECCHI

B IIPOKCUMAJIBHOM OTACJIC 6€I[p€HHOI/I KOCTH.



INPOTUBOIIOKA3AHUA

o JlokanbHast HHQPEKIHUSL.

* BO3MOXHOCTh NPUMEHEHUSA OPTaHOCOXPAHSIOIINX
METOJOB Y JIMI] MOJIOXKE 65 JIET .



TUlbl SHOOMNPOTE3NPOBAHNA

*TOTAJBHOE:

- IEMEHTUPOBAHUE : IIEMCHTUPYETCS auadu3 u
BEPTIy KHas BIIQAWHA , PAHHSS MOJIHAS Harpy3Ka ;

- 0€3 IEMEHTUPOBAHUSA : AUahH3 U BEPTIyKHAS
BIIQJIHA BIPECCOBBIBAIOTCS , KOCTHU JIOJKHBI Bpac -
TaTh B IIOBEPXHOCTh METAJIJA ;

- COYETAaHUE METOO0B : LIECMEHTUpYETCS nuadus 0e3

IIEMECHTHUPOBAHUS BEPTIYKHOM BIIAAUHBI Ta300€IPEHHOTO
cycraBa. (TMOpHUAHOE SHIONPOTE3UPOBAHUE)

OJJHOITOJIFOCHOE npote3npoBaHue Ta300€APEHHOIO CYyCTaBa :
3aMEICHUE I'OJIOBKK O€APEHHON KOCTH NMPH HEM3MEHEHHOM
BEPTIIYKHOU BIIAJIUHE .

«JIBY XITOJIFOCHOE npoTe3upoBaHU€E TOJIOBKH Ta300€APEHHOTO
cycraBa (IBOMHOM IIPOTE3 TOJIOBKH ): TOJIBKO 3aMEIICHUE I'OJIOBKHU
Ta300€IPEHHOr0 CyCcTaBa MPHU HEN3MECHEHHOM BEPTIIYKHOM BIAJUHE



Kakou aHgonpoTes BbIOpaTb?

A .




OaHOMOJIIOCHBIE NPOTE3bI

[Tociaequue ucciaenoBaHus IMOKa3ajlu HECOCTOSATEIbHOCTD
OJTHOTIOJIFOCHOT'O SHIOMPOTE3UPOBAHUS, T.K Y YETIOBEKA
IIPOUCXOIUT pa3pylICHUE HArpy>KaeMOK ITOBEPXHOCTHU
BEPTJIYKHOM BIIAAWHBI U IPOTPY3HUs TOJOBKH SHIOOPOTE3A



http://www.mathys.ru/pp1912.htm

bunmoaspHoe NpoTe3uPOBaAHUE

[IpyHUIMO OApa3zyMeEBAET Pa3rpy3Ky BEPTIYKHOU BIAJUHBI OT
YpEe3MEPHOro TPEeHUS O0IBIION METAIINYECKOM IOJIOBKOM U
IIEPEHOC OCHOBHBIX JIBUKEHUN HA MAJICHBKYIO TOJIOBKY BO BHYTPb
OOJIBIIION.

] loka3zaHMEM K IPUMEHEHUIO SIBJISETCS MOXKUIOU BO3PACT,
TSHKEII0€ COMATUYECKOE COCTOAHUE, T.K YMEHBIIIAETCs
KPOBOIIOTEPS M BPEMS OIIEPaLUM.




Bp100p MeT01a TOTAJIBLHOI0 YHAOIPOTE3UPOBAHUSI

. MO.]'IOI[I)Ie MNanuEeHTbI 1 MAaIIUCHTDBI C xopomeﬁ HOABUKHOCTBIO
MMIIJIaHTaT 0€e3 HCMCHTUPOBAHHUA .

= [TosKuJIbIe MANUEHTHI ¢ XOPOILUed MOABUKHOCTBIO :
[IEMEHTUPOBaHUE Jruadur3a 0€3 IEeMEHTUPOBAHUS BEPTIYKHOM
BHAJUHBI (COUETaHHE METOAA ).

* [To:kujible MalMEeHThI M MAIMEHTHI ¢ OTATOIEeHHbIM
InocjJconepanunOHHbIM JICHCHHUEM | ICMCHTHPOBAHHC 000HXx
KOMIIOHCHTOB 5HAOIIPOTEC3a .




TOTAJBHBIN DHJAOMPOTE3

* BepTiayKHbBIA KOMIIOHECHT

 beapeHbIN KOMIIOHCHT




Y3EJ TPEHUA

IIapa TpeHus1 MeTAJLJI/IIOJUITHIIEH — U3HOC (),2-
0,5 MmMm/Ton

Ilapa TpeHust KepaMuKa/moJaudITUJIeH — u3noc 0,1
MM/T 01

ITapa Tpenus merasur/mMmeraaa — uznoc 0,002
MM/TO/

Ilapa TpeHust kepamuka/kepamuka — usHoc (0,001
MM/T 0/



BepTiay:KHbIM KOMIIOHEHT

e becuemMeHnTHas YalkKa

 IlemeHTHas Yamka




* BaxHenwunm Kputepmem gonroBpeMeHHoOU
CIy>XObl BEPTITY>XHOIO KOMMNOHEHTA
ABMAETCS TOMNWWMHA BKNadbiwa

 TonwuHbl BKNagbiwa n3 CBMI1 B 7-8 mm
TeopeTnyeckn xBaTtaeT Ha 14-70 neTt
aKkcnnyaTtayumm ysna TpeHus!



I oj10BKA

Hep)xaBetowaa ctanb

Cnnas CoCr

LinpkoHneBasa n antoMmMHMUEBaA KepaMuKa
CnnaB TUTaHa



Crupanue CBMII rosioBkou nporesa B y3Jie
TPEHUA

Penetration (mm)
0.40

0.30

0.20

0.10

1.0
Million cycles

[C] 22 mm metal head [l 22 mm

0.0




OoOpa3oBanue npoaykroB usnoca CBMII
IPU UCIO0JIb30BAHUH PA3HBIX
KepaMH4YeCKHX I'0JI0BOK

Milligrams
140

120
100
80
60

40

3
Million cycles

™
Alumina heads B zirconia

6. Yposeus o6pazopanus IIPOJIYKTOB M3HOCA
KEPAMUYECKUX rOIOBOK Ha OCHOBE LHPKOHHS

4

Puc.



beapeHHBIN KOMIIOHEHT
CnnaBbl CoCrMo
*Hep)kaBetoLlasa cTanb
*CnnaBbl TUTaAHa



dopma HOXeK

*HOXKM C “4eTbIpEXYTrofbHbIM”
ceyeHnem
*HOXKM C “KpYyrnbiM™ ceYeHnem
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"BopoTHMYOK”

*B 1[IleMEHTHBIX MpoTe3ax Jydlle “yTpaMOOBBIBAECT IIEMEHT
*B 0e311eMEeHTHBIX MPOTE3aX CIIOCOOCTBYET JIyUIEH
nepesadye Harpy3ku € IIpOTE3a Ha KOCTh B 00JIACTH OIMIIa
oenpa




BaxHO, 4TOOBI HOKKA B O€APEHHOM
KaHaJIe XOPOIIO IEHTPUPOBAIACh, TOT A
[ICMEHTHASI MAHTHS JIOKUTCS PABHOMEPHO
BOKPYT IIpOTE3a MPHUIABAST EMY
CTaOMIILHOCTH

LEMEHTHLIA 3HAONPOTES TA3OEEAPEHHOMND CYCTABA




IIEHA BOIIPOCA

 CTOMMOCTBH LIEMEHTHBIX JHA0NPOTE30B
B KOMILJIEKTE € I'OJIOBKOU M YAIIIKOH
KkoJieosiercd or 600% 3a oreuecTBeHHbIE
10 1500% u 0oJ1ee 3a UMIIOPTHBIE

* becuemeHnTHBIE IPOTE3LI CTOAT OT 7009
3a poccuiickue 10 27008 u 0oJ1ee 3a
3apyOeKHbIe
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