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AHHOTALIUS

Junimomuass pabora coxaepxkut 39 crpanun, 38 puUCYHKOB, 26
WCIIOJIb30BaHHBIX UCTOYHUKOB.

KroueBnie CJIOBA: HATIIPSIKEHHO-JE®OPMHUPOBAHHOE
COCTOSHUE, 3VYBhbI, YEJIIOCTN, KOHEYHO-3JIEMEHTHOE
MOJEJIMPOBAHMUE.

Oo0vexkm uccnedoéanus — MHOTOIIEMEHTHASI TPEXMEPHAsI MEXaHUYECKas
MOJIeIb 3yOOUEIIOCTHOTO anmnapara 4yejaoBeKa.

Ilpeomem uccnedosanua — HaNPSHKEHHO-1EPOPMUPOBAHHOE COCTOSHUE
3y0O0UEIIOCTHOTO anmnapara 4yejloBeKa PH CKaTUU YeNTFOCTeH.

Ilenv oOunnommuoit padomst — TPOBECTHU CPABHUTEIBHBIA KOHEUHO-
AJIEMEHTHBIN aHaJIN3 KOHTAKTHOTO JABJIICHUS U MHTEHCHUBHOCTH HANPSKEHUU B
3y0OUEIIOCTHOM amnmnapare MpH yJajieHUH OTIAEIbHBIX 3y00B B MPOIIECCE CHKATUS
YEJ0CTEN.

JI7ist ToCTUKEHM S TOCTABJICHHOM 11eJTd OBLIN PEIICHBI CIIEYIOINE 3a/1a4u:

® pa3paboTKa TeOMETPUUYECKUX MOJEIECH «MOJIAP-MOJISIP», «PE3el-pe3ery,
«TPH TIAPHI PE3I0BY», «TPU MAPHI PE3LIOB C OAHUM OTCYTCTBYIOIIUM 3yOOM»,
«TpHU Tapbl MOJISIPOBY, «TPU Mapbl MOJISPOB C OTCYTCTBYIOIIUM 3yOOM B
CepelluHe», «TPU TMapbl MOJSPOB C OTCYTCTBYIOIIMM 3yOOM COOKY»,
«TIOJTHAS YETIOCThY, «IIOJIHAS YETIOCTh C OJJHUM OTCYTCTBYIOIIUM 3yO0MY;

® [IPOBEJCHO KOHEYHO-3JIEMEHTHOE MOJEIUPOBAHUE YKA3aHHBIX CUCTEM JIJIs
C)KaThIX YEIIOCTEH;

® TPOBEJEH  aHAIW3  HANPSHKEHHO-Ie(POPMUPOBAHHOTO  COCTOSIHHS,
ompeieNieHbl KOH(UTYpalliy ¢ HAUOOJBIITUM HAMIPSHKCHUEM.

Memoowt uccnedosanus — TEXHOJIOTUU Pa3pabOTKU CETEBBIX PECYPCOB,
U3y4YEeHHE MPEIMETHON 001acTH, aHATN3 CYIIECTBYIOMIMX PEIICHUIA.

Pe3ynomamom sABNS€TCST MEXaHWYECKass M MaTeMaTH4ecKas MOJEIb
y4JacTka 3yOOYEIIOCTHOrO anmapaTa 4YelOBEeKa «UYEeTIOCTH-TIEPUOJAOHT-3MAlIb-
JECHTHHY.

Marepuan paboTbl 00CHO8epHO U 00BEKMUBHO OTPAKAET COCTOSHUE
uccineayeMoi mnpoosnemsl. Bece 3aMMCTBOBaHHBIE W3 JUTEPATYPHBIX U APYTUX
HWCTOYHHMKOB TMOJIOKEHUS W KOHUEIHIMUU COMPOBOXKIAIOTCA CChUIKAMH HAa HX
aBTopoB. PaboTra BBINOJHEHa B paMKax UCCIEJOBAaHUN, MPOBOAUMBIX
coTpyaHukamu OOBEIMHEHHOTO0 MHCTUTYTa MamuMHOcTpoeHus: HamumonanbHOM
aKaJeMHH HayK bemapycu ¢ npuBIE€YEHHEM BpadY€-CTOMATOJIOTIOB.



Obnacmv npumeneHusa: TOJNYyYECHHbIE PE3yJIbTaThl MOTYT  OBITh
UCIIOJIb30BaHbl Ui CO3JaHUsl ~ PEKOMEHJAauuMid 1O  IPOBEIEHUIO
CTOMATOJIOTUYECKUX Ollepaluil, BKIIo4as 3yOHOE IPOTE3UPOBAHNUE.

JumomHas paboTa BBIIIOJIHEHA ABTOPOM CaMOCTOSITENIBHO.



AHATALBIS

Jpimnomuas npana 3msamyae 39  crapoHak, 38  manroHKay, 26
CKapbICTaHBIX KPBIHIIL.

KnrouaBeis cioBel: HAIIPYXAHA-JID®OAPMABAHBI CTAH, 3YbBhI,
CKIBILbI, KAHEYHA-DJIEMEHTHAE MAJIDJIIBAHHE.

Ab'exm Oacnedasanna — MIMATIIEMEHTHAs TPOXMEpPHAs MeXaHI4uHas
MaJI3J1b 3yOacKiBiUHAra anapara 4ajaBeka..

Ilpaomem  Oacnedoasannsa  —  HanpyxkaHa-Ip(dapmaBaHbl  CTaH
3y0ackiBiuHara amapara 4ajaBeKa Mpbl CI[ICKY CKiBIlII.

M>ima Owvitnnommuail npaypl — TpaBecll NapayHaIbHbl KaHYATKOBBI-
AJIEMEHTHbl aHaji3 KaHTaKTHara IICKY 1 IHTOHCIYHACIl Halpy>XaHHAY V
3y0ackiBIYHBIM amaparie mpbl BbIAAJICHHI aCOOHBIX 3y00Y Majdac CIicKy CKiBiIl.

JIist nacsirHeHHs acTayaeHal MAThI ObLT1 BbIpalllaHbl HACTYIIHBIS 331a4bl:

® pacmpaloyka reaMeTPBIYHBIX MaRIITy «Majsp-Malspy», «pas3el-pasery,
«TPBI TAPBI PA3IOY», «TPHI MAPBI PA3I0Y 3 aTHBIM aJCYyTHBIM 3y0aM», «TPBI
napbl MaJipay», «Tpbl apbl MAJIIpay 3 aJICYyTHBIM 3y0aM y CAPII3IHEY, «
TPbl Mapel Maysgpay 3 aJCyTHBIM 3y0am y300u», «IOYHas CKiBiLay,
«TOYHAas CKIBilla 3 aIHBIM aJICYTHBIM 3y0am»;

® TIpaBe/3cHA KaHYaTKOBa-3JIECMEHTHAE MaJdJIIBaHHE Ha3BaHBIX CICTIM IS
CIIICHYTBIX CKIiBIII;

® TpaBea3CHBI aHANli3 Hampy)XaHa-ad(papMmaBaHara CTaHy, BbI3HAYaHBI
KaH}Irypalpli 3 HalOOJIbIIal HanpyTai.

Memaowt dacnedasanna — TIXHAJIOTI pacIpalioyKi CeTKaBbIX pacypcay,
BBIBYUDHHE TIpaJMeTHal BOOJIACIIl, aHAJIi3 ICHYIOUBIX PAIIdHHSIY.

Buinikam 3'aynsenia MexaHiyHas 1 MaTdMaThluHAs MaJdib y4YacTKY
3y0ackiBiyHara amapara JajgaBeKa «CKiBIIbI-IEPBISIOHT-IMaIb- I HIIIHY.

Matmspeisin  npansl dakiaona i ad'ekmviyna aIIOCTPOYBae CTaH
nocneaHai mpaliemMbl. Yce 3ama3bplyaHbisl 3 JITapaTypHBIX 1 1HIIBIX KPBIHIIL
MajiaX HHI 1 KaHIPIIBI CyMpaBapKarola crachkuikaMi Ha ix ayTtapay. Pabora
BbIKaHAHAa Y paMKax Jaclie[laBaHHsy, SKisl TMPaBOA3AIIA CyNpaloyHikaMi
AO'anHaHara iHCTHITYTa MamibiHAOymaBaHHS HarpistHanpHAW akagdMii HaBYK
benapyci 3 npeIIITHEHHEM ypadyoy-cTamaTosiaray.

Boénacyb npvimanennsa: aTpbIMaHbls BEIHIKI MOTYIIb OBIIb CKAPBICTAHBI
JUTSL CTBApIHHS PAIKAMEHJAIBIN Ta MPaBAI3€HHI CTaMaTalariyHbIX ameparibli,
YVKITIOUal0ubl 3yOHOE TIpaTi3aBaHHE.

JlpiruioMHast paboTa BblIKaHAHA ayTapaM caMacTOWHA.



ANNOTATION

The diploma work contains 39 pages, 38 figures, 26 sources used.

Keywords: STRESS-STRAIN STATE, TEETH, JAW, FINITE
ELEMENT MODELLING.

The object of research is a multi-element three-dimensional mechanical
model of the human dentoalveolar apparatus.

The subject of research is stress-strain state of the human dentoalveolar
apparatus for jaw compression.

The goal of the work is to perform comparative finite element (FE)
analysis of contact pressure and stress intensity in the dentoalveolar apparatus in
case of extraction of individual teeth during jaw compression.

The following tasks were accomplished in order to achieve the goal:

e development of geometrical models “molar-molar”, “incisor-incisor”,
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“three pairs of incisors”, “three pairs of incisors with a single tooth
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missing”, “three pairs of molars”, “three pairs of molars with missing tooth
in the middle”, “three pairs of molars with a missing tooth at the side”, “full
jaw”, “full jaw with a single missing tooth”.

e finite element modelling of said systems was performed for compressed
jaws.

e Stress-strain state was analyzed, configurations with the greatest stress
were determined.

Research methods — 3D modelling technologies, FEA-based software,
network resource development technologies, subject area study, analysis of
existing solutions.

The result is a mechanical and mathematical model of section of human
dentoalveolar apparatus «jaws-periodontal ligament-enamel-dentiny.

The material of the work reliably and objectively reflects the state of the
problem under study. All provisions and concepts borrowed from literature and
other sources are accompanied by references to their authors. The work was done
as a part of research performed by members of Joint Institute of Mechanical
Engineering of the National Academy of Sciences of Belarus with the
involvement of doctors from dental field.

The scope of the application: received results can be used for creating
recommendations for dental surgeries, including teeth prosthetics.

The diploma work was done independently by the author.



