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BJAHAHHE H3HOCA 3YBbEB 3YBYATbIX KOJIEC
HA UX H3THBHYIO NPOYHOCTb

HU. &. JEPIOTA, A E. BEJIHEB, C. U. IYbOBHY

(Mpencrapicia Hay4ubdM ceMHEAPOM Ka(eIpbl HUPHKAALUON MCXaHHKH)

B psige c/yuaeB npy 3KcliyaTauuu 3ybuyaThX nepeaad NPOHCXOAHT 3Ha-
UHTEJbHBIH H3HOC 3yOLEeB, B pe3yabTaTe 4ero yMeHbllaercsl TOJALIHHA 3yOben
M H3MEHSIETCST HX TlepBOHAauaJbHas reomerpuueckass gopma. Habaonenna
2a pa00TOH M3HOIIEHHBIX 3Y0UaTbIX Iepeaau NOKa3biBalOT, YTO OHH HIOrAa
NPOJAO/KAIOT BLINOMHATL CBOHW GYHKIHH H HMEIT Y/I0BJCTBOPHTEALHBLE
SKCIJIyaTauHOHHBIC I10Ka3aTe/ H.

M3riuGHas npouyHOCTh U3HOLIEHHbIX 3y0OLEB MaJo H3ydyeHa, 1103TOMY UpH-
BOJMMBIE B JIUTEpPAType JaHHble O BEJHUYHHAX Npe/ebHO JONYCTHMOH ruy0Ou-
HbI H3HOca 3yObeB KoJebiawoTrest B mupokom uurepsaae (0,15—0,6) m. Cyue-
CTBYIOILHH B HACTOSIIICE BPEMST METOJ OLEHKH M3rHOHOH NPOYHOCTH H3HOIIEH-
HbIX 3yObeB Oasupyercsd Ha LIPEAIOJIOKEHHAX, UTO 3y0 H3HAILUBACTCS 10 BCEH
€ro BBICOTE C COXPaHEHHEM 3BOJIbBEHTHOH (OpPMBI;, MOJOXEHHE OMacHoro
CEYEHHA 1Mo BbICcOTE 3yHa OCTAETCS] HEH3MEHHbIM; YIOJ JAaBJeHHS H CHJa HOp-
MaJ/IbHOTO JaB/ICHHS — BEJHUHHBI NOCTOSHEbIE [1]. Mcxons U3 aTHx nmpeano-
CbIJIOK H3MeHeHHe H3rHOHOH NpPOUHOCTH 3YGbeB IIPU H3HOCE OOBSCHSIETCH
HCKJIIOUUTEIbHO YMEHbIIEHHEM Pa3MepOB OIIacCHOTO ceueHHs 3yba y ero ocHo-
BAHUSA ¥ OLCHUBACTCSl IMIIHPHUECKHM KOaduieHToM H3Hoca Ku, KoTopblil
ONpEeLENseTcss CJACAYIOIUM 05pasoM:
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rie o, W, au o, W, a — HanpsizkeHHC B OIlACHOM' CeyeHHH, MOMEHT cONpo-
THBJIEHHS ONAacHOTO ceyeHHs u pasmep 3y6a B ONACHOM CEUEHHH COOTBETCT-
BEHHO JJsi HOBOTO (HEHW3HOWIEHHOro) W M3HOLEHEOro 3yOneB. Tak, nanpu-
Mep, aJst 3y6a, uMerolero oTHocHTeIbHb H3noc 200/q, kKo duuneHT H3HOCA
cKasbiBaercsi paBHbiM Ky~ 1,5, 4TO COOTBETCTBYET BO3PACTAHHIO CYMMapHOro
HAIPSKCHUS B OTIACHOM CEYEHHH 1O CPABHEHHIO C NepBOHauaslbHLIM Ha 50%.

HMceaenosanusi 3aKkOHOMepHOCTEH M3HOCA 3y04aThiX KOJEC, PEAYKTOPOB
TOPHBIX 3JEKTpocBepa IP-b, npoBeseHHble Ha Kadeape NPHKJIaJHON MeXaHH-
ki ToMmckoro noauntexunueckoro nucrtutyra uMm. C. M. Knposa, noxkasaJny, 41o
3BOJIbBEHTHbIE NPOGUAH 3y0beB IIPH H3HOCE MCKAXKAlOTCS H NPH 3TOM H3Me-
HAKTCS TaKHe BaxkKHble 10KA3aTe/d, KaK yroJa 3alelljielus, CHjia HOPMaJbHO-
I'o [aBJIEHHSs, a IMO/J0KCHHE OMAacHOTO CEYCHHsS He OCTaeTCs HOCTOSAHHBIM 10
BbicOTE 3yba [2]. ‘
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C uesbio H3yueHUst BOonpoca 06 H3MeHeHHH H3rHOHOH NPOYHOCTH 3yObeB
IPH H3HOCE H BLISIBJIEHHSI OCHOBHBIX (PaKTOPOB, BAHAIOLIHX Ha NPOYHOCTL U3-
HOLUEHHBIX 3yObeB, aBTOPaMu OBLIH NPOBEAEHbl TEOPETHYECKHE H 3KCHEPH-
MEHTaJbHble HCCAELOBaHHA.

B xauectBe 06beKTa HCCAEAOBAHHS ObIJIM NPHHATHL CTaJbHble 3aKaJseH-
Hble NMPAMO3yOble NUHAHHAPHUYECKHE KOJeCa PeAyKTOpa TOPHOro 3JeKTPOCBep-
Ja IP-5b (m=2 mm; z=28). OcHoBaHHeM Jig TAKOro BHIGOpaA NMOCAYXKHUIO
TO, uTO 3yBuarble MEpejayd TOPHBIX 3JEKTPOCBEpJ H3-32 MNEPerpyskH ilo
KOHTAKTHbIM Hanpsi;KeHusM, o0yCAOBNEHHON OTpaHHYEeHHBIMU rabapuTaMu H
BECOM CBEpJia, U NPOHHKHOBEHHs! YI'OJbHON NBIAM B KOPIYC PECAYKTOPA, CHJlD-
HO H3HAIIUBAIOTCH TIpH dKCIayatanud. PyHKIHOHAJbHOE Ha3HAUYeHHE 3THX
1epenay TakoBo, UTO U3HOC 3y6beB BIIOJHE HOIYCTHM H, CJAeL0BATENIbHO, JOJI-
TOBEUHOCTh KOJIEC NOJKHA ONpeAeNsiTbCA H3 YCJAOBHA COXPaHEHHS A0CTATOY-
HOH M3JIOMHOil TPOUYHOCTH 3yObeB.

aSw=20% -6 | +b

Puc. 1. Ilpodmap 3yb6a C OTHOCHUTCIAbHBIM  H3HOCOM
AS,;=20%, smopbl anpsIKeHHA H KapTHIA 130XpoM

Pacuersl, cBsi3aHHble ¢ ONpeAe/]eHneM HM3rMOHBIX HANpAXKEHUI Ha pac-
TAHYTOH CTOPOHE KOHTYpa M3HOLIEHHBIX 3yObeB, BBINOJHEHHbIE C HCIOJAb30-
BEaHHEM THIIOTE3bl NIJIOCKHX CeYeHMH, 110Ka3au, yTo npu u3Hoce 3yba no 20°/y
1lepBOHAYAJIbHON €ro TOJIUHHLI, H3MEePEeHHOH 10 Ayre JeJHTEJbHOH OKpYyXK-
HOCTH, CYMMapHOe HaIlpfiKeHHE B OIACHOH TOYKE OCTaercs MPaKTHYECKH
HEeH3MEHHBIM M, CJ€0BaTeJbHO, NPH M3HOCAX 70 TAKOH CTEeNneHH u3rubuas
NpOYHOCTL 3y6a He jo/KHA CHHKaThbeA. [IpH BesnuuHHE OTHOCHTEJBLHOrO
u3Hoca, npumepHo pasuoro 20°/q, onacHoe ceuenne 3y6a MeHSET MoJOKeHUe
1 lepeMeIlaeTcst W3 30Hbl BEIKPYKKH V OCHOBAHHS B 30HY BBIKPY:KKH, o6pa-
3yloueiics B pesyabrare H3Hoca (puc. 1).

st mpoBepKH HaHHLIX PACUETOB H BLISICHEHUS] KADTHHLI paclpele/ieHus
HanpsKEeHUH O6bLI0 [POBENIEHO HCC/ICIOBAHHE HAMPAMKEHHOTO COCTOSIHHA
H3HOILUEHHOTO 3y0a MOJASPH3aIlHOHHO-ONTHYECKHM MeTOLOM. Pesyibrarsl
ITHX HCCJAENOBAHHH MOATBEPAMJIH CHeTaHHble BHILIE BLIBOJBI H MO3BOJIHJIH
OIPEeAE/IHTh TEOPETHYECKHE KOIP(PUUHMEHTH KOHUEHTPALUH HaNpsKeHuid B
OlIdCHBIX 30HAX. DbLI0 ycraHobseno, 4ro npy 20%-Hom H3HOCE BLIKPYMKKAE,
oGpasyiowasica Ha npodue 3y6a B pe3yabTaTe H3HOCA, BLI3LIBAET MPHMEP-
HO TaKylO K€ KOHUEHTPAUHIO HANPSKeHHH, KaK M BLIKPYXKKA y OCHOBAHHA
3y6a. [103TOMYy MOXKHO 3aKJIOUHThb, YTO TPH TAKOH CTEMEHH H3HOCA I0JOMKA
3y6a paBHO BEepOsITHA XaK y OCHOBaHM#A 3yba, TakK H IQ CEYCHHIO, NMPOXOAA-
IWEeMY yepe3 BulKPYKKY Ha H3HOIIEHHOH uacTH 3y6a.

B neasix onpegeseHHs YCTaJOCTHOM INPOYHOCTH H3HOLIEHHOro 3y0a H
BBISICHEHHSI OTPHIATEIbHOTO B/JAHAHHUS IMOK BBHIKDAIUHBAHHS, UMEBIIKX MECTO
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Ha pabouux HOBepXHOCTAX 3yObeB, NeperpyKeHHblX Ho KOHTAKTHBIM HAOpS-
KEHHSAM, OblJIM TTPOBEIeHbI CPaBHHTE/IbHbIE UCIILITAHHA HATYPHBIX 3yOuaThix
KOJIEC Ha H3J0M 3yObeB NPH UHKJIHYECKON nepeMenHoll Harpyske [3].

IMporpaMMoii HCNbITAHKE NpeaycMaTpHBAJIOCh 3KCHEPHMEHTAJbHOE HC-
C/IelOBaHHE JBYX TPYII 3y0uaTblX KOJEC: [E€PBAs TPynna — KOJECO HOBOE
(HensHoweHHoe) # Koaeco ¢ 20%-HbIM H3HOCOM, Ge3 TIPH3HAKOB YCTaJOCT-
HOro BHIKpALIMBaHMS; BTOpas Tpyllla — KOJCCO HOBOE (HEH3HOLUEHHOE) H
Koseco ¢ 20%-HBIM H3HOCOM, C HaJHUHeM paKOBHH BbiKpawHnBaHHs. 3yObs
Kax10H rpymnbl Ko/fec HMe/Ii OXHHAKOBYIO TBEPAOCTh, NOJYUEHHYIO 0GDBEM-
HOH 3akanakol. McnblTagusi nmpoBOAHNHCH Ha CrielHAJbHO CO3LaHHOM MeXa-
HHYECKOM TyJbcaTope. JKCIepHMEHTaJbHble jaHHble 06pabaThiBajdnCh C
IIPUBJIEUEHHEM METOJO0B MaTeMaTHUeCKOIl CTaTHCTHKH.

Pe3yabTaThl yCTa/M0CTHBIX HCIBITAHUI W aHAJH3 KPUBBIX YCTAJ0CTH I10-
KazaJu, yto 3yObs C OTHOCHTE/IbHBIM uH3HOCOM B 20°/5, 6e3 mMpH3HAKOB KOH-
TaxTHOTO pa3pylieHusl, HMeJHd OJHHAKOBLII HeorpaHUYeHHBIH Npeaesa ycra-
JJOCTH 110 CPABHEHHIO € HOBBIMH (HeHBHO[HeHHbIMH) 3ybbamu. CpaBHexnem
HEOrpaHHUeHHOro Mpejiefa yCTanocTu 3yGbes BTOPOI rpynubl OBLJIO YCTAHOB-
JIEHO CHHJKEHHME YCTAJOCTHOH NMPOYHOCTH H3HOIUICHHBbIX 3y6beB. [Ipuunnoil
MOHHKEHHSI MPOYHOCTH B 3TOM CJyyde ABHJACh KOHUCHTpaUsl HanpsKeH!H,
EbI3BaHHAs SIMKaMH BblKpaluuBaHHsa. Takoe OOBsSCHEHHE NOATBEPKAIANOCh
T€M, YTO YCTAJIOCTHAsl TpellMHa pa3BUBajach H3 30HHI, NOPaXKEHHOH paKOBHU-
HaMH BBIKpaLIUBaHUS.

TakuMm o6pazom, MOMKHO 3aKJIOUHTL, UTO HPH OTCYTCTBHH BbIKPAllHBa-
H1si Ha paboyuuXx IIOBEPXHOCTAX 3yObeB M3HOC UX 10 20°/y Ge3omaceH ¢ TOUKH
3peHHs U3THOHOH IIPOUHOCTH.

Ha ocuopanuu NpOBefieHIIbLIX  HCC/IeA0BAlN CAeaall EbBOL O TOM, UTO
3y0Obs, nmefomne OTHOCHTENbHBI u3HoC 10 20°/p, LOJMKHBI pacCUHTHIBATLCS
Ha u3riOHy0 NPOYHOCTh 6e3 yuera yMEeHLIIEHUs TOMUIUMHBLL 3y6a, T. €. Koyd-
(buurent Ky caegyer NpHHUMATL PaBUbIM eIMHHILE.

Ina 3y6beB ¢ oTHOCHTEdbHBIM n3HocoM oT 20°/, 10 30°/y nomyuena
VNPOWIEHHAsT 3aBUCHMOCTb AJ5 Olpejle/deHds Koypduuuenra popmel 3yda B
OI1aCHOM CEYCHHH TAKOrO BHAA:

Y=Y —0,0073\Su,

rae Yyuy— xosdpduunent ¢opMbl H3HOWEHHOTO 3y6a, COOTBETCTBYIOLLHIA
ormacHoMy cevenuto I1—II;

Y1 — ko3dduunedt dopmbl HOBOTO (HEH3HOIIEHHOTO) 3y0a B CEueHHH.

I—II;

ASy— orHocuTesbHBII H3HOC 3y6a, HU3MepeHHbIH 10 ayre AeMUTEbHOI
CKPYIKHOCTH, B %/q.

Pacuerpl Ha M3/0MHYI0 IPOYHOCTb H3HOIIEHHBIX 3YObEB, BbIMOJHEHHbIE
Mo oOLIENPHHATON METOAHKEe ¢ NpHMeHeHHeM Kos(pduitventa (opMbl 3y0a,
BbIUMCJCHHOrO 110 NPUBEJACHHONH 3aBHCHMOCTH, XOPOUIO COIVIACYIOTCH € 3IKCIe-
PHMEHTAJbHBIMH TaHHBIMH.
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