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B dannoti nybnukayuy npedcmaenen aHARUMuuecKuil 0030p aumepamypvl U NPoaAHAAU3UPOBAHbL COOCHIBEH-
Hble Pe3ynbmamol UCCIe008aHULi NPOUHOCMHBLX XAPAKMEPUCUK Pa3pabdamovléaembix MoOenell aHKepHbLX pukca-
mMopos ¢ npumeHeHuem A6MOMAMUSUPOEAHHBLX MOOYIIEll NPOHHOCHOZ0 paciema.

Kniwouesvie cnosa: Anxep, 60ccmanosnerue CyXomUnus u c653Ku.

A. E. Murzich, M. A. Gerasimenko, R. S. Sirotkin, A. S. Amialchenia

INVESTIGATION OF THE STRENGTH CHARACTERISTICS
OF THE ANCHOR RETAINERS MODELS

This publication presents an analytical review of the literature and analyzes our own research results of strength
characteristics studies of the developed anchor retainers models using automated strength calculation modules.
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BBeaeHue

BHaCTOHLLI,ee BPEMSI MPW LIMPOKOM CNeKTpe fa-
TOAOTMM KPYMHbIX CycTaBOB Tpebyetca Xupyp-
rMYeckoe AeYeHve ¢ NPUMEHEHUEM MUHUWHBA3WBHbIX
METOAMK, a TakXe apTPOCKOMUUYECKMX TEXHMK. Ha ce-
FOAHALLIHWI AeHb pa3paboTaH psip Bapualmii aHKEPHbIX
¢dUKcaTopPOB, MPUMEHSAEMbIX MPW OTKPbITBIX M apTpoO-
CKOMUYECKMX OnepaLmsax AN BOCCTAHOBAEHUS MSATKOT-
KaHHbIX CTPYKTYpP, KOTOPble MPWLUAM Ha 3aMeHy TpaH-
coccanbHOMY WBY. Cpear HUX PasAMualoT: BUHTOBbIE,
yAapHble (3abuBHbIE), TYMOAEPHbIE, pacLLUMpPAIOLINECH
aHkepa (PucyHok 1).

Cpear MaTepuanoB, M3 KOTOPbIX W3roTaBAMBAOT
aHKepHble GUKCATOPblI M3BECTHbI: CMAABbl Pa3AMYHbIX
MeTaAnoB, Broabcopbupyemble 1 BUOKOMMNO3UTHbIE Ma-
Tepuanbl (PUCYHOK 2).

At060W 13 BblleykasaHHbIX aHKEPHbIX GHUKCaToOpPoB
AOAXKEH COOTBETCTBOBATb OMPEAEAEHHBIM KPUTEPUSM
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BuHTOBbIE @aHKepa

YpapHble (3abMBHblIE) aHKepa

MPOYHOCTM dUKcaLMK, UuToObI 0becneunTb NPUXUBAEHUE
CYXOXMAMA (CBA3KM) K KOCTU. COrAacHO MCCAEAOBaHUAM,
AaHHbIM NpoLecc 3aHMMaeT He MeHee 12 HepeAb, MPOXO-
AS TPY OCHOBHbIE da3bl 3aXXMBAEHWS TKAHEK, OT Npouecca
MECTHOr0 BOCMaAEHMS A0 PEMOAEAMPOBaHWE TKaHen [1].
HecmoTps Ha BbICOKYHO 3¢ dEKTUBHOCTb BOCCTAHOB-
AEHUS CYXOXMUAMIA C MOMOLLBIO aHKEPHbIX GUKCATOPOB,
CYLLLECTBYET PSA OCAOXKHEHUM, CBA3AHHbLIX HEMOCPEACT-
BEHHO C MMMA@HTaTaMMn. K HUM OTHOCATCA: HECOCTOSI-
TEAbHOCTb LWOBHOrO Matepuana (npopesbliBaHWe yepes
MSArKMe TKaHW/KOCTb UAK pa3pbiB HUTEN) [2], HeECOCTONA-
TEAbHOCTb CO CTOPOHbI aHKepa (pacllaTbiBaHWE aHkepa
NPU UMKAMYECKMX Harpy3kax C MoCAEAYHOLEN ero Mur-
pauMen UAW BblpbiIBAHWEM M3 KOCTU, NEPEAOM aHKepa).
ELLe opAHOM rpynnor OCAOXKHEHWI, XapaKTEPHOM B OCHOB-
HOM AASl @aHKEPHbIX cUcTeM M3 Broabcopbrpyembix Ma-
TepranoB (MOAMMOAOYHBIX KUCAOT — PLA, PLLA, PDLA,
PDLLA), aBAAOTCA CUHOBWTBI, XOHAPOAM3, pe3opbums

TymbAepHble aHkepa PacluunpsitoLmecs aHkepa

Puc. 1. Buabl aHKepoB no cnocoby ycTaHOBKM
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BrokomMmnosntHble aHkepa

Puc. 2. Buabl aHKEPOB Mo MaTtepuany M3roToBAEHWs

KOCTHOM TKaHW B MeCTe NOCTaHOBKM aHkepa, GOpMMnpo-
BaHWe KOCTHbIX KWUCT (BO3AEMCTBME MPOAYKTOB pacnapa
NoAMMEpPa Ha KOCTHYIO TKaHb), pacluaTbiBaHWe aHKep-
HOro duKcaTopa, BO3HUKAKOLLEE HA HayaAbHOM 3Tane
paccacblBaHWS1 BUHTA, UTO NPUBOAMT K NEPBOHAYaAbHOM
notepemn cTabuUAbHOCTU MMMNAAHTaTa [3, 4].

B cBfA3W C 3TMM aKTyaAbHbIM SABASIETCS CO3AaHUE
N BHEAPEHWE B KAMHUUYECKYIO NMPaKTUKY NEPEAOBbIX XU-
PYPruyecKknx UMNAaHTaToB U MHCTPYMEHTOB AASl AOCTU-
XEHWA BOCCTAHOBAEHUSA aHATOMWYECKOM LEAOCTHOCTM
CBA30K M CYXOXMAMM, a TakxXe GYHKLMK NOBPEXAEHHOTO
CerMeHTa KOHEeYHOCTH.

LleAb paboTbl

Paspabotatb M UCMbITaTb MOAEAb aHKEPHOTO GUKCa-
TOpa AAA BOCCTAHOBAEHUSI CBSI3OK U CYXOXMAUNA.

MaTtepuanbl U MeTOAbI

Hamun npoBepeH PeTPOCNEKTUBHBLIM aHaAU3 MpUMe-
HEHHbIX METOAMK A€UYEHUS MOBPEXAEHWUI CBA3OK M. CY-
XOXMAUM KPYMHbIX CyCTaBoB 3a nepuoa ¢2011 no 2014
B PHIL, TpaBMaToAOrMm 1 optoneamun . MMHcka Ha 6ase
1-ro 1 2-ro opTONEAMYECKOro OTAEAEHNS, TPAaBMaTOAOIO-
OPTOMEAMYECKOTO OTAEAEHUA AAA B3POCAbIX. M3yyeHbl
pesdyabTaTbl 212 onepaTuBHbIX BMELIATEALCTB Yy Mauu-
E€HTOB C NOBPEXAEHUEM MATKOTKAHbIX CTPYKTYp C MpK-
MEHEHMEM aHKepHbIX (UKCATOPOB, TPAHCOCCAAbHOMO
MeToAa GUKCaLIMM M HAAOXKEHMS LBOB Ha pa3pbiB C BOC-
CTAHOBAEHWEM LIEAOCTHOCTU MECTHbIMW TKaHAMM.

3a nepuoa € 2011 no 2014 rr. BbIMOAHEHO 8 peBu-
3MOHHbIX OnepaLurin. Bo BCex cayuyasix MpUUnHOM NOBTOP-
HOWM onepaLluu ABASACS MOBTOPHbIM pPa3pbiB paHee BOC-
CTAHOBAEHHbIX CTPYKTYP.

CTOAKHYBLUWCb C ONPEeAEAEHHbIMU TPYAHOCTAMMU,
B TOM YMCAE W BbICOKOM CTOMMOCTbIO aHKEPHOro dukca-
Topa 3apybexHoro obpasua, Mbl MOCTaBUAW MEpPeA Co-
601 LeAb Mo pas3paboTke coBCTBEHHOW MOAEAU aHKep-
HOro dpuKcatopa, KoTopblii Hbl BOBpan B cebst OCHOBHbIE
npevmylLlecTBa 3apybexHbIX MOAEAEN NPWU CPaBHUTEAb-
HO HM3KOW CTOMMOCTU U3FOTOBAEHUS.

AAS MOAEAMPOBAHWA M AAAbHEWLLETO M3rOTOBAEHUS
aHKepHoro dukcaTopa COTPyAHMKaMKU AabopaTtopuu na-
TOAOTMM CyCTaBOB W cnopTnBHOW TpaBMbl PHIILL TpaBma-
TOAOTMM U opToneann coBmecTHo ¢ HIT 000 «Mepbuotex»
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pa3paboTaH MeTarAMUYECKUI aHKep, obecneyrBatoLLmMi
XOPOLLYH MPOYHOCTb GUKCALMK, AETKOCTb B YCTAHOBKE
M BO3MOXHOCTb PEHTIEHOANOTMUYECKOTO KOHTPOASR B paH-
HEM M OTAAAEHHOM MOCAEONEePaLMOHHOM MEPUOAE AAA
OLEHKMW €ro NOAOXEHUS B KOCTH.

AASi COOTBETCTBMSA OCHOBHbIM TPEOOBAHUSAM, NPEAL-
ABASIEMbIM K @aHKEPHbIM GUKCATOpaM C LEABHO MUHUMU-
3alMK1 pUCKa BbllLIENePEYNCAEHHBIX OCAOXHEHUI aHKep-
HbI GUKCATOP AQAXKEH MPOWTH PAA UCTbITAHWI:

1. ucnblTaHWEe BUHTOB Ha KpyvyeHue (MMUTaums UM-
NA@HTaLMWW);

2. CnbiTaHWE Ha pa3pbiB (ONpeAereHne MaKCUMaAb-
HOW pacTArMBaroLLIEN CUAbI, KOTOPYHO CNocobeH Bbiaep-
XaTb MaTepuan BUHTA);

3. UCnblTaHWe Ha BbipblBaHWE U3 MaTeprana.

TecTtoBbie 06pa3Lbl
M cpeACTBa UCTbITAHUM

TecToBbIMKM 06pa3LAMK ABUAUCH TPEXMEPHbIE MaTe-
MaTUUYECKME MOAEAW AHKEPHbIX BUMHTOB. AHaAM3Y OblAK
NOABEPIrHYTbl TPU TUNOPa3Mepa BUHTOB:

- Ne 1 MUHMMAAbHbIN: AMamMeTp 3 MM, AAMHA Pe3b-
6bl 5 MM;

- Ne 2 cpepHuit: pavameTp 5 MM, AAMHA pPe3bbbl 9 MM;

- Ne 3 mMakcuvMmaAbHbIK: AMamMeTp 6,5 MM, AAMHA
pe3bbbl 16 mm (PrcyHOK 3):

CpeacTBa M3MepPEHUIM — NPOrPaMMHbIE MOAYAU NPOY-
HOCTHOro aHaausa Solidworks Simulation (kpyyenue, pas-
pbiB) 1 Creo Simulate 6.0.2.0 (BbipbiBaHWE N3 KOCTW).

MaTtepuan aHKePHbIX BUHTOB 3aAaH COMAACHO KOH-
CTPYKTOPCKOM AOKyMeHTauun BT6 TOCT19807-91.

MexaHU4YeCcKre xapaKTepPUCTUKN MaTepmnana:

MNpeaen Tekydectu, o, - 827 Mla.

BpemeHHOe CONpoTUBAEHUE paspyLlEHUo (Mpeaen
npo4Hoctv), o, - 1050 Ma.

MocAepOBaTEABHOCTbL BbIMOAHEHWS UCMbITAHUIM OMK-
caHa HUXxe.

1) McnbiTaHWEe BMHTOB Ha KpyyYeHue (MMuTaumns um-
NAQHTaLMW).

2) WcnbiTaHWe Ha pa3pbiB (ONPEeAeneHWe MaKCu-
MaAbHOW pacTArMBatoLLEN CWAbI, KOTOPYtO cnocobeH
BblAEPXaTb Matepuan BUHTA).

3) UcnbiTaHWe Ha BblpblBaHWE M3 MaTtepuana. AAA
aHaAM3a MOBEAEHWS MaTepuana, B KOTOPOM 3adMKCK-
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Puc. 3. 9ckusbl TecToBbix 06pa3uos Ne 1-3

POBaHbl BUHTbI, ObIAU BbIMOAHEHbBI MOAEAU-CAEMNKU, UMU-
TUPYLOLLIME 3ArOoTOBKM C YCTAHOBAEHHbIMWU BWHTaAMM.
K noAyyeHHbIM pe3bb0oBbIM MOBEPXHOCTAM MOAENEN-
CAEMKOB MPUAOXEHA BbipbiBatoLLasa Harpyska, UMUTUPY-
folas BO3AENCTBME Ha MaTepuan pe3bboBol noBepx-
HOCTU BMHTA. B cpaBHEHMM C AaHHBIMM MO M. 2, MOXHO
TakXe ONpPeAeAnTb BEPOATHOCTb paspbiBa aHKEPHOro
BWHTA, 3aKpPy4YeHHOro B Matepuan. B kauectse matepu-
ana, UMUTUPYHOLLIEFO KOCTHYH TKaHb, CO3AaH MOAb30Ba-
TEAbCKMI MaTepuan «KoCTb», NapamMeTpbl KOTOPOro- 3a-
A@Hbl U3 AUTEPATYPHbIX UCTOUHKKOB [5, 6, 7].

MexaHuyeckne napameTpbl KOCTHOM TKaHW, MPUHS-
Thle AASI pacyeToB, NPeACTaBAEHb! B Tabauue 1.

AHaAM3 Pe3yAbTATOB MCMbITAHKUI MO M.3 BbIMNOAHEH,
OCHOBbIBAsACb Ha AAHHbIX B TabauLe 2.

Pe3yabTaTthbl Ucn bITaHUM

BUHT aHKePHbIN aAnameTpomM 3 MM (MUHWUMaAbHbIN
TMRnopasmMep)

UcnbiTaHue Ha KpyyeHue.

YunTbIBasi, UTO BKPyYMBAHUE AaHKEPHbIX BUHTOB NPO-
M3BOAMTCA OTBEPTKOM C BHYTPEHHWUM LLIECTUTPAHHUKOM,
TO €CTb CBOE0OPa3HOM HanpaBASIOLLEN TMAb30H, 3aKpe-
MAEHUSI HAKAAAbIBAEM Ha LUECTUIPAHHUK, @ KPYTSALIMIA
MOMEHT Ha pe3b00BY0 MOBEPXHOCTb, MPeAnoAaras, 4to
OH BO3HWKAET MpU BKPyuMBaHWM 3@ CUET COMPOTHBAE-
HWSI CO CTOPOHbI KOCTHOM TKaHW. B pesyabraTte, caMblM
KPUTUYECKMM MECTOM aHKEPHOro BUHTA AIBASIETCA rpa-
HULA MEXAY LIECTUrPaHHMKOM U Pe3bOOBOM YacTbto.
AHKEPHbIN BUHT BbIAEPXMBAET KPYTALLMIA MOMEHT BEAU-
ymMHoM He Bonee 0.18 H-m (PucyHok 4).

Tabamua 1. MexaHUuecKUe napamMeTpbl KOCTHOM TKaHU

MAOTHOCTb P, Ki/M®. [ Moayab HOHra E, MIMa

MpeaeA MPOYHOCTU NPU pacTAXEHUH, onprMI'Ia

KoadpduumneHt MNyaccona | OTHocuteAbHasa pedpopmauua €, %

2400 107 100

0,3 1

Tabanua 2. MexaHuueckue CBOMCTBa CBA30K, CYX0)KUAUM, MbILuL, ¢pacuui U cycTaBHOro xpsawa (no A. C. 06bicoBy, 1971)

CEAaKM 1 CyxOXHANS MakcumanbHas Harpyska, Kr OTHOCHUTEeAbHOE YAAUHEHWE, % Mpeaen npoyHocTu, MMa

MYXYUHbI XXEHLWHUHbI MY>XYUHbI XKEeHLHUHbI MYXYUHbI XEHLWHWHbI

CBA3Ka HAaAKOANEHHUKA 52-239 42-142 113 160 4-23,8 3,5-13,7

BoabliebepuoBas cBsidka 32-88 33-76 113-155 113-138 6-41,2 10,8-26,5

ManobepuoBas cBsidka 8-80 9-50 113-155 110-160 6-30,4 4-20,6

AenbTOBUAHASA CBA3Ka 2-16 1-4 105-166 113 0,2-0,6 0,2-0,6

Cyxoxuausa 40-60

MblLwubl 0,2-0,4

dacumm 14

CycTaBHbIM XpSiLL, 25,5
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Puc. 4. VicnbiTaHue Ha KpyyeHue

HUcnblTaHWe Ha paspbiB

PacTtaxeHWe aHKEPHOro BMHTa NMPOU3BEAEHO UCXO-
ASl U3 YCAOBWI ero paboTbl.

MpPOAOAbHBIM Na3 B LWWIECTUIPaHHUKE NpeAHa3HaueH
AAS Pa3MELLEHUA B HEM LLOBHOIO Matepuana. lNoatomy,
cuutas, uto pe3bboBas YacTb BUMHTA BKPydYeHa B KOCT-
HYIO TKaHb U TEM CaMbIM XECTKO 3aKpenAeHa, Npukaa-
AblBaeM OCEBYIO Harpysky K nagy, HanpaBAeHWE KOTO-
pOM CTPEMUTCA BbIPBaTb BUHT U3 KOCTU. MakcMMaAbHas
Harpyska AAS AQHHOro TUNnopasmepa BUHTa COCTaBASIET
310 H. KpUTMyecknm Mectom SBASIETCS Na3 B LLUECTUI-
paHHuKe (PUCYHOK 5).

MUcnblTaHWe Ha BblpblBaHWEe U3 Matepuana

Moaenb-CAENOK yYacTKa KOCTHOM TKaHwu, chOpMMUpO-
BAHHOM aHKEPHbIM BUHTOM, UMEET BMA Kak Ha PUCYHKe
Bbille. K pe3bboBOi NMOBEPXHOCTU MPUKAAAbIBAEM Bbl-
pbIBalOLLYD OCEBYIO CUAY AO AOCTMXKEHWUS MaKCUMaAb-
HOro 3HAYEHUSI MEXaHUYECKOr0 HanNpsXXeHWs. B AaHHOM

CAyyae AAS MaTtepuana «KocCTb» NpPeAen MPOYHOCTU CO-
craBaset 100 MlMa. YNomMsiHyTOE MexaHUYeckoe Hanps-
xeHue (100'MMMa) Bo3HUKaET B 0OAACTU BEPXHUX BUTKOB
pe3bboBOW MOBEPXHOCTU NPU Harpyske 68 H (6,9 kr)
(P1cyHOK 6).

TakuM 06pa3oM, MOALLUMBAHWE CBSI30K U CYXOXM-
AWM <COTAACHO MEAMUMHCKUM MOKa3aHUSIM BO3MOXHO
C_YCUAUEM OKOAO 68 H, npu 3TOM rapaHTMPOBaHHO He
NMPOU3OMAET OTPbIBA LLUECTUIPAHHMKA aHKEPHOro BUHTA
AMAMETPOM 3 MM.

BWHT aHKepHbIM AMamMeTpoM 5 MM (CPeAHMI TUMo-
pasmep)

HUcnbiTaHWe Ha KpyYeHue

AHKEPHbIA BUHT AMAMeETpoM 5 MM BblAEpPXMBaET
KPYTALLMIA MOMEHT BEAMUYMHOM He 6oaee 0.52 H-Mm. Mpu
TaKoM Harpyske BO3MOXHa Kak HeobpaTumasn pedopma-
uMa, Tak U obAaMbiBaHWE LIECTUIPAHHWKA Ha rpaHuLe
¢ pe3bb0oBOM YacTbio (PUCYHOK 7).
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Puc. 7. cnbitaHne Ha KpyyeHune

McnbiTaHue Ha paspbiB
YKecTkoe 3aKpenAeHWe HakAaAbiBaem Ha pesbio-

BYIO MOBEPXHOCTb, @ OCEBYIO PACTArMBAIOLLYHO Harpy3Ky
NPYKAAAbIBaeM K 060MM OTBEPCTUAM B LUECTUIrPaAHHU-
ke. Kputnueckne HanpsKeHUA BO3HWKAIOT Ha rpaHuuax
pe3bbbl 1 LIeCcTUrpaHHUKa, a Takxe B MecTe «0bpbiBa»
pe3bboBOW cnupanr npu Harpyske 795 H (PrcyHok 8).

McnbiTaHue Ha BbipblBaHWE U3 MaTepuana

YUyacToK KOCTHOW TKaHW C YCTAaHOBAEHHbIM aHKep-
HbIM BWMHTOM AMAMeTpoMm 5 MM crnocobeH BblpepXaTb
BbIpbIBAOLLLYIO OCEBYHO Harpy3ky BEAMUMHOW OKOAO 328

H. Kak 1 B eAyuyae ¢ MUHUMaAbHbIM 06pa3LomM An-
amMeTpoM 3MM, rapaHTMPOBaHHO NPOU3OMAET Bblpbl-
BaHUE ero M3 KOCTU, HEXEAU OTPbIB LUECTUTPaHHUKa
(PucyHOK 9).

BWHT aHKepHbIn AMameTpom 6,5 MM (Makcumanb-
Hbl TUNOpPa3mep)

McnbiTaHWe Ha KpyyeHue

AHKEPHbIN BUHT AMaMeTpoM 6,5MM BblAEpXMBaET
KPYTALWLMM MOMEHT BeAnunHon 0,7 H-m. Kputnueckue Ha-
NPSXEHWUS TaKXe BOSHUKAIOT Ha rpaHuLLe pe3bbbl U Liec-
TUrpaHHuka (PucyHok 10).

HUcnbiTaHWe Ha paspbiB
XKecTkoe 3aKpenAeHwe HakAapblBaeM Ha p63b60-

BYHO MOBEPXHOCTb, a OCEeBYI pacTArMBaroLlyr0 Ha-
rPy3Ky npukKAapbiBaemMm K o6oum OoTBEPCTUAM B LIEC-
TUTPaHHUKE.
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Puc. 8. UcnbiTaHre Ha pa3pbiB
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Puc. 9. UcnbiTaHMe Ha BbipblBaHME U3 MaTep1ana

Kputnueckne HanpsKeHWs BO3HWMKAKOT Ha rpaHu-
Luax pesbbbl M LWECTUrpaHHMKa, a TakXe Ha CTeHKax
6AMXalLero kK pesbbe oTBEPCTUA. AHKEPHbIA BUHT AMa-
MeTpomMm 6,5 MM cnocobeH BblAEPXaTb OCEBYHO Harpy3Ky
A0 1800 H (6onee 180 «r) (PucyHok 11).

McnbiTaHWe Ha BblipblBaHWE U3 MaTepuana

KocTHast TkaHb C aHKepHbIM BWHTOM AMAMETPOM
6,5 MM crnocobHa BbIAEPXaTb BblPbIBAIOLLYH OCEBYH
Harpy3ky BeanumHon 670 H (PucyHok 12).

McnbiTaHWe Ha BbipbiBaHWE 3 MaTepuana noa yraom
45° K NPOAOABHOW OCH

BblpbiBaHME M3 KOCTHOM TKAHW MOXET MPOUCXOAUTb
He TOAbKO MPOAOAbHO OCU @HKEPHOro BWMHTA, HO WM MOA
YIAOM K Hel. [TpoBeaeM HarpyxeHue noa yraom 45° ans
onpeAeneHnst 3aBUCMMOCTM NPOYHOCTH dUKCaLMKU BUH-
Ta B KOCTW OT yrAa NPUAOXEHUS CUABI (PUCYHOK 1.3).

Kputnueckne AN KOCTHOM TKaHU HaMpsXeHUs npu
3TOM BO3HMKAKT Npu cuae BeAnunHon 933H, uto Bbille
Mo CPaBHEHUIO C ee MaKCUMaAbHOM BEAMUYNHON B 670H,
NPUAOXEHHON NPOAOAbHO, Ha 41%.

von Mises (N/m2)
9400 +03
" 468 +03
- 15278
6556 408
_ 56408
- AT05 08
3764 +38
2505 08
16800 408

l 9408 +07
0,000 400

—3 Yield strength: 8274e 402

Puc. 10. UcnbiTaHKe Ha KpyyeHue
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3akAOueHue

B AaHHOM MCCAEAOBaHMM NPOBEAEHO MaTemaTuye-
CKOE MOAEAMPOBAHWE MPOYHOCTU dUKCaLMK TPEX TUMO-
pa3MepOoB aHKEPHbIX BUHTOB B KOCTHOM TKaHM, a Takxe
aHaAM3 NPOYHOCTU CaMUX aHKEPHbIX BUHTOB MpPU UX Ha-
rPY)XEHWUW Ha PaspbiB U KPYyUEHUE.

B pabote npuMeHeHbl aBTOMaTU3UPOBaHHbIE MOAY-
AM MPOYHOCTHOrO pacyeta Creo Simulate n Solidworks
Simulation.

BbiBOAbI MO pesyAbTaTaM TEOPETUUYECKUX UCMbITa-
HUI cBeAeHbI B Tabaunly 3. CpeaHUe 3KCNAyaTaUMOHHbIE
Harpy3ku B3siTbl U3 TabAWLbI 2, NePEBEAEHbI U3 EAMHWLL
Macchbl B €AVHULbI CUAbI. 3aTeM BblbpaHbl UX CPeAHMEe
3HauYeHusA. 3HaYeHUsT YCPEAHEHbBI UCXOAA U3 MPEAMOAO-
XEHUA, UTO MaKCMMaAbHblE BEAMUYMHBI Harpy3ok, yka-
3aHHble B Tabauue 2, MaAOBEPOSATHbI AN @HKEPHbIX
BWHTOB, MOTOMY Kak yKa3aHbl AAS 3A0POBbIX ALOAEN, HE
nepeHecLUMx TpaBM.

Puc. 11. UcnbiTaHWe Ha pa3pbiB
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Puc. 13. UcnbiTaHWe Ha BblpbiBaHWE U3 MaTepuana nop yraom 45° K npoAOABHOM OCH

Tabauua 3. BbiBOAbI N0 pe3yAbTaTaM TEOPETUUECKUX UCTIbITAHUN

MakcumanbHas MakcumanbHas MakcumanbHas Harpyska MakcumanbHas Harpyska
o . | CpeaHAsn akcnayaTaLMOHHas Harpyska,
Tvn 06pa3ua Harpyska Harpyska Ha BblipblIBaHWE U3 KOCTHOW | Ha BbipblIBaHWE U3 KOCTHOU
N H (cm. Taba. 2)
Ha pa3pbis, H Ha KpyyeHue, H'm TKaHu, H, NpoAOAbHO TKaHu, H, noa yraom 45
AHKEPHbI BUHT 310 0,18 68 96 Cssi3ka 1163
3 MM HaAKOAEHHWKa
BonbliebepuoBas 568
AHKEPHbI BUHT 795 0,52 328 462 CBfI3Ka
5 Mm ManobepLoBasi 360
CBfI3Ka
AHKEPHbIN BUHT 1800 0,7 670 933 AenbTOBUAHAA 113
6,5 MM cBA3Ka
BbiBOADI PaHTUPOBAHHO MOAHOCTbIO M3BAEUYETCS M3 KOCTU, He 06-

AaMblBaACH.

2. MUHWUMaAbHbIE TUMOPA3Mepbl aHKEPHbIX BWUHTOB
MOTYT MPUMEHSATLCA TOABKO AAS HEKPYMHbBIX CBA3OK U CyXO-
XUAUIA, HANpUmMep, AAA AEALTOBUAHOM CBSA3KM. Mpuyem Ha
YCMOTPEHWE Bpaya-TpaBMaToAOra CAEAYET BblbUpaTh KOAK-

1. AHKepHble BUHTbI AtOBOro TMNopasmepa Mme-
FOT NMPOYHOCTb BhblllE, YEM MPOYHOCTb WX dUKCALUK
B KOCTHOM TKaHW. JTO O3HauaeT, 4To NpU KpuUTUue-
CKOM OCEBOM BO3AENCTBUM HA aHKEPHbIM BMHT OH ra-
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* OpI/II‘I/IHa}IbHI)Ie Hay4YHbIC ny6m/n<a1u/m

YECTBO EAMHOBPEMEHHO MPUMEHSAEMbIX BUHTOB, TaKXe UC-
XOASl M U3 YTA@ MEXAY NPOAOABHOM OCbO @HKEPHOrO BMHTA
W HanpaBAEHUEM CBSI3KW. YeM OOAbLLE YrOA MEXAY HUMM,
Tem 6onee HapeXHa GUKCaLMS BUHTA B KOCTHOM TKaHMU.

3. MakcuMMmanbHble M CpepHMe TUnopasmepbl aH-
KEPHbIX BUHTOB AMAMeTpoMm 6,5 MM U 5 MM MOryT yBe-
PEHHO NMPUMEHATLCS AASI CLUMBAHMA CBA3OK M CYXOXMUAUK
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W [osvie mexHOM0UY 6 MEOULUHE

KPYMHbIX CycTaBOB. Tak, HanpUmep, aHKePHbIA BUHT 5 MM
MOXET NPUMEHATLCA B EAUHUUYHOM IK3EMTAAPE NPU one-
pauusax Ha MaArobepLOBOM CBA3KE, a BUHTbI 6,5 MM - Ha
60AbLIEOEPLOBON CBA3KE.
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