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PE®EPAT

Jlunnomnas paboma cooepacum: 34 crpanulbl, 6 TUTEPaTypHBIX HICTOYHUKOB, 30
WUTIOCTpaInid, 3 TaOJIHIIBI.
Knwouesvie crosa: KOHEUHO-DJIEMEHTHbBIN AHAJIN3, OCTEOUHTEI PALINS,
TTIOPUCTAS CTPYKTVYPA, DOPEKTUBHBIN MOJIYJIb FOHT' A, OPTOTPOITHBLIE
CBOIICTBA.

B auniomnoit paboTte nmoctpoeHa Mojieb MOPUCTOTO TUTAHA, TEOMETPUSI KOTOPO
ObLIa MOJyYeHa B pe3yJbTaTe PEHTIEHOBCKOTO CKaHUPOBaHUs B Tomorpade. Onucansl u
peann30BaHbl METOABI JJISI TIOJIYUYEHUSI TBEPAOTEIBHON MOJEINU U3 TEOMETPUU U PACUET
s dexTuBHbIX MOayIel FOHra.
lenp paboOTBI — TOCTPOCHHE MATEeMaTUUYECKUX MOJENeH IS ONpeaeIICHUS
OMOMEXaHMYECKUX CBOMCTB MOPUCTOTO TUTAHA. YTPOIIEHUE pacyeTa MOJCIICH ISl TIpH
MOJICTTMPOBAHUU CBOMCTB TMOPUCTOrO THUTAaHA. M TOATOTOBKA HWHCTPYMEHTOB JJIs
aJIbHEUIINX UCCIIETOBAaHNN.
JI1s1 JOCTH>KEHUS TTOCTABIIEHHOMW LIEJIA UCTIOJIb30BAJIUCh:
e [loctpoenne KO-monenu u pacder HAC s Tpex oOpas3ioB MOPUCTOTO
TUTaHA C YYETOM YNPYTOIUIACTHYECKUX XaAPAKTEPUCTHUK
e  Pacuer oproTponHsiX cBOMCcTB KO-Mo1€1eil mopucToro TuTaHa
e  Pacuer adextuBnbIX Moaynel FOHra 115 00pa3ioB NOpUCTOTO TUTaHA
e  AHanu3 TOJYYEHHBIX [JAHHBIX C IOMOIIBID KOHEYHO-3JIEMEHTHOIO
MOJENMPOBAHMS, & TAKIKE IMOJYUYECHHBIX C IOMOIIBI0O MATEMATUYECKUX PACUETOB
° IToctpoenne KD-momeneit TazobenpeHHON KocTH ¢/0€3 BCTaBKU C
OPTOTPOITHBIMU XapaKTEPUCTUKAMH, IOJYYEHHBIMU B PE3YJbTATE HUCCICAOBAHUNA M
AHAJIU3 MTOJYYEHHBIX JAHHBIX
B nunnomHol paboTe moy4eHbl CIeNYIONUe Pe3yIbTaThl:
HoBuzna pe3ysibTaToB: MOJIydYEHHBIE ITapaMeTPbl MOTYT YIPOLIATh JaJbHEUIINE
HCCIIEIOBAHUS TPU MOJEIIMPOBAHUY BCTABOK CO CBOMCTBAMU MTOPUCTOTO TUTAHA .
JurnnomHas paboTa HOCUT TEOPETUKO-TIPAKTUYECKUHN XapaKTep.
PesynbTaThl paboThI, MOTyYEHHBIE AHATUTUYECKH, CTPOTO JIOKAa3aHBI.
JluninomHasi paboTa BBIIIOJHEHA aBTOPOM CAMOCTOSATENBHO.
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In the thesis, a model of porous titanium was built, the geometry of which was
obtained as a result of X-ray scanning in a tomograph. Methods for obtaining a solid
model from geometry and calculating the effective Young's moduli are described and
implemented.

The aim of the work is to build mathematical models for determining the
biomechanical properties of porous titanium. Simplification of the calculation of models
for the modeling of the properties of porous titanium. and preparation of tools for further
research.

To achieve this goal, the following were used:

* Building a FE model and calculating the stress-strain state for three samples of
porous titanium, considering the elastoplastic characteristics

* Calculation of orthotropic properties of FE models of porous titanium

* Calculation of effective Young's moduli for samples of porous titanium

* Analysis of the obtained data using finite element modeling, as well as those
obtained using mathematical calculations

* Construction of FE-models of the hip bone with/without insertion with
orthotropic characteristics obtained as a result of research and analysis of the obtained
data

The following results were obtained in the thesis work:

The novelty of the results: the obtained parameters can simplify further research
when modeling inserts with the properties of porous titanium.

The thesis is theoretical and practical in nature.

The results obtained analytically are rigorously proven.

The thesis work was done by the author independently.



