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AHHOTALIUS

JurioMHas paboTa coaepKuT 28 cTpaHull, 24 pUCYHKOB, 6 HCIIOJIb30BaHHbIX
HMCTOYHUKOB.

KimroueBbie cnosa: KOHEYHO-3JIEMEHTHOE MO/JIEJIMPOBAHMUE,
HAIIPSDKEHHOE COCTOSAHUE, YIAPHASA HAI'PY3KA, KIIIOUMIIA
YEJIOBEKA, ANSYS STRUCTURAL FAE.

B nanHo# numioMHo# pabote Obuta pazpaboTaHa ¢ MTOMOIIBIO MPOTPAMMHOTO
xoMmiuiekca ANSYS Workbench koHeuHO-371€MEHTHAsT MOJIEND KIIOUYHIIEI YEJIOBEKA
HAa OCHOBAaHUM TOMOTPA(UUECKUX JAHHBIX C YYETOM aHATOMUYECKH KOPPEKTHOIO
pacripejiesieHus Ty04aTol M KOPTUKAIbHOW KOCTHOM TkKaHU. bbuia uccnemoBaHa
peakius KJIFOYUYHOW KOCTH Ha HAHECEHUE yaapa TBEPAbIM TEIOM MPH Pa3JIMYHOU
JIOKaJnM3aluu Harpy3ku. B pe3ynbpTare mOaydeHbl pacnpeiesieHus IapaMeTpa
MOBPEKIACHHOCTH, IMO3BOJISIFOIIETO OLIEHUTh BO3HUKHOBEHUE II€pesioMa IIpH
MIPEBBIICHUU TTPEJICIIBHOTO 3HAYEHHUS, C YUYETOM PA3JIMYHbBIX 3HAYCHU U TTPEICIIbHBIX
HaIPSDKEHUW JUIsl KOPTHKaIbHOW W TyO4YaTol KOCTHOM TKaHU. Pe3ynbrarhl,
MOJIydeHHBbIE B JaHHOW paboTe, MOTYT OBITh HCIOJIB30BaHBI B TOM YHUCJE TPH
IPOBEICHUN KPUMHUHATMCTUYECKOM IKCTIEPTHU3HI, TE 11eJIec000pa3HO UCIIOIh30BaTh
KOHEYHO-3JICMEHTHOE  MOJEJIMPOBAHWE  JUISI  PACHO3HABAHUS  IPU3HAKOB
MIPECTYTUJICHU .



AHATALBIS

Jpimnomnas padota 3msinyae 28 crapoHak, 24 MantoHKay, 6 cKapbICTaHBIX
KPBIHILI.

KmrouaBeist cnoBel: KAHYATKOBA-23JIEMEHTHAE MAJIDJISIBAHHE,
HAIIPY)XAHBI CTAH, YIAPHASA HAI'PY3KA, KJIFOUBIIIA YAJIABEKA,
ANSYS STRUCTURAL FAE.

VY rotaii ApIMIIOMHAM Tpalkl ObllIa pacipaliaBaHa 3 janamMorail nparpamHara
komiiekcy ANSYS Workbench kaHuaTtkoBa-sjeMeHTHass MaJdjib  KIFOUBIIIBI
yaJilaBeKka Ha najcTaBe TamarpadiuyHbiX JaJA3€HBIX 3 yIiKaM aHaTaMivyHa KapaKTHara
pa3MepkaBaHHs ryouyarail 1 KapThlKajbHall KaclUsSHOW TKaHiHbI. bblna nacinegaBana
pRaKUpbIs KIIOYbIYHANH KOCTKI Ha HAaHSICEHHE Yaapy LBEPABIM IelilaM Mpbl PO3HAM
JaKamizanbll Harpy3ki. Y BBIHIKY aTpbIMaHbl pa3MEpKaBaHHS MapameTpy
NaIIKoIXKaHaCll, 5Kl Ja3Bajsie alaHilp Y3HIKHEHHE MepajJoMy Mphl MEePaBbIIIHHI
rpaHiyHara 3HAYdHHS, 3 YJIIKaM PO3HBIX 3HAUSHHSAY T'PAHIUHBIX BBICUIKAY IS
KapThIKaJIbHAM 1 ryOuaTail KacUsHOW TKaHIHbI. BBIHIKI aTpeiMaHbld Y Aan3eHai
npambl  MOTYIb OBl  BBIKApBICTaHbl, ¥ ThIM JIIKY, TMIpbl [paBsJI3€HHI
KPBIMIHATICTBIYHAW JKCHEPTHI3bl, [A3€ MATA3rOAHA BBIKAPHICTOYBAIb BsAOMa-
AJIEMEHTHAas Ma/IdJIsIBAaHHE JUUIs paclla3HaHHS MPBIKMET 3J1aubIHCTBAY.



ANNOTATION

The diploma work contains 28 pages, 24 figures, 6 sources used.

Keywords: FINITE ELEMENT MODELING, STRESS STATE, IMPACT
LOADING, HUMAN CLAVICLE, ANSYS STRUCTURAL FAE.

In this thesis, a finite element model of the human clavicle was developed
using the ANSYS Workbench software package. The model is based on
tomographic data, considering anatomically correct distribution of cancellous and
cortical bone tissue. The response of the clavicle bone to a hard body impact at
different localization of the load was investigated. The diagram obtained the
distributions of the damage parameter was obtained, which allows us to estimate the
occurrence of a fracture when the maximum load capacity is reached, considering
different values of the maximum stresses for cortical and cancellous bone tissue. The
results obtained in this work can be used in forensic examinations, where it is
advisable to use finite element modeling to recognize the nature of crime.



