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METPOJJIOT'MYECKHUE ACIIEKTBI 3YBUATBIX IIEPEJJAY

B craTee monyuyeHO ypaBHEHHE MOBEPXHOCTH 3yObeB LIMIMHApPWUYECKHUX mepenad Hoeukosa ¢
IBYMSl JIMHUSIMH 3aLEIUICHWsT C  LUKJIOWJAJIBHOW TMPOMONBbHON (HOpPMOM, Hape3aHHBIX pPe3LOBOMH
rosioBkoil. Popma 3yba siBIsieTcss orudaroImedl OIHOMAPAMETPHYECKOTO CEMENHCTBA MIHOBEHHBIX
TIOJIOXKEHUH MCXOHOrO KOHTYpa MHCTPYMEHTa. I1ocTpoeH aaropuTM BBIMUCIICHHUS TOJLIHHBI 3y0a.

KuaroueBble cjioBa: LuiMHIpUUeckas nepenada, nepenada HoBukoBa, [Be JIMHUU 3aLleIUICHUS,
LUKJIOUAJIbHASI TPOAOJIbHAS (hopMa 3yDa, TONMIHHA 3y0a.

Beenenue. [IpuMeHeHne 3y0uaThix KOJIEC ¢ AQPOYHBIMU 3yObsIMU, OTHOCSIIMXCS K
3yObsIM C KPHUBOJIWHEHHBIM TIPOJOJBHBIM TpoduaeM, Il HAPYKHOTO 3alleTICHUS
BMECTO KOCO3yOBIX Koyiec sBisieTcss 3(P(EKTUBHBIM HANPABJICHUEM TIOBBIIICHUS
HArpy304HON CIOCOOHOCTH, JIOJITOBEUHOCTH W CHUIKEHHS YPOBHA IIymMa mpu padoTe
3yOuateix Tmepeaad. Pabouas MNOBEPXHOCTh apouHOro 3yba TMPEeACTaBiIsAeT CoOOM
MOBEPXHOCTh,  OMHUCHIBAEMYIO  OTHOAIONICH  OJHOMAPAMETPUUYECKOr0  CeMeHCcTBa
MTHOBEHHBIX TIOJIOXKEHUM MCXOJHOTO KOHTypa  HMHCTPYMEHTA, PACMOJIOKEHHYIO B
MJIOCKOCTH MEPNEHIUKYJISIPHONW OCH KOJieca, KOTOpasi MepeMENiaeTcs BAOJIb 3TOH OCH U
MOBOPAUMBAETCS OTHOCUTEIBHO HSTOM ke ocu. Mcxons w3  ombita  padoOThI
asromoomneHbix ¢dupm  (3WJI, TA3, BA3, A3JIK, «®Dopm», «Mepcenec-benimy,
«DonpkeBareny, «Uten», «llleBpomney»), JOKOMOTHBOCTPOUTEIBHBIX 3aBOJIOB U JIPYTHX
OPEANPUATUNA, HUCMOJB3YIOIUX 3y0daThle TPAHCMUCCHUM, TIEPEBOJI MPUBOJIHBIX
KOHUYECKUX TIepeaad Ha Mepeladl ¢ KPUBOJIMHEHHBIMH (KPYTOBBIMH) 3yObsIMHU PETITHIT
npoOJieMy TMOBBIIICHUS HArpy304HOM CHOCOOHOCTH, W3HOCOCTOMKOCTH Mepeaaud MpHu
COXpaHEHWW OECIIyMHOCTH W TulaBHOCTH xonaa. [lo manabiM  ¢upmbl  «[ rcon»
TUNOWAHBIE M KOHWYECKHE Tepefayd C KPYroBbIMH 3yObSAMH TIO OCHOBHBIM
XapaKTePUCTUKAM MPOUYHOCTH, COMPOTUBJICHUIO MUTTUHTY W 3amupy B 1,5 — 2 paza
JIydllie 0 CPABHEHUIO € MOJOOHBIMU KOCO3yObIMU Tiepeaauamu [1].

IloctanoBka mipo0JieMbl. AHAIW3UPYS  CYHICCTBYIONIYIO  CHUTYallMl0 B
MPOU3BOJICTBE APOYHBIX KOJIEC, MOXHO KOHCTAaTUPOBATh. CIOCOOBI H3TOTOBJICHUS
ApPOUHbIX KOJIEC HE MO3BOJISAIOT U3rOTABJIUBAThH KoJi€ca Bhille 12-H CTENEHU TOYHOCTH IO
I'OCT 1643-81, 4uro mpensaTcTBYeT HWX 0Oojee IMHAPOKOMY MNPHUMEHEHHIO.
CoBepIlICHCTBOBAHKWE 3alCIUICHUS I[WIMHAPUUECKUX 3y0UaThiX KOJEC C apOYHBIMHU
3yObsIMU  SIBJIAICTCSI BAXXHBIM M HEJOCTATOUYHO HCCJIEJOBAHHBIM HAIMpPaBJICHUEM
MOBBIIIEHUA KauecTBa W HArpy304YHOW CHOCOOHOCTHM MEXAaHW3MOB MW MAaIllWH,
MPUMEHSIEMBIX B PA3JIMUHBIX OTPACIISIX MPOMBIIIICHHOCTH.

B nacrosmiee Bpems, Onaroaaps pa3BUTHIO KOMIIBIOTEPHBIX TEXHOJIOTHH, B
YACTHOCTH, CUCTEM aBTOMATU3UPOBAHHOI'O MPOCKTUPOBAHMS, MOSBUIIACH BO3MOXKHOCTh
MpoBeJIeHUs 0oJiee TIIyOOKUX MCCIICIOBAHUN M pPa3pa0OTKKU TOUHBIX METOJIOB aHAJIN3A,
CHUHTE3a apOYHOT0 3allCIJICHUS U TEXHOJIOTUU MU3TOTOBJICHUSI aPOUHbBIX 3y0UaThiX KOJEC
B MPOMBIIICHHBIX MacIITadax.
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[Iycts N,y (Nu.) — BHHTOBBIE MPOEKIMHU (PHC. 2) HOMHHAIBHBIX TOUYEK KOHTAKTa
(1.1T.K.) HA pabouel (Hepaboueli) CTOPOHE TOPIIOBOTO TPOMHIIA TOIOBKHM 3y0a Kojieca, a

Nusn (Nan ) — BAHTOBBIE TIPOEKIMH H.T.K. Ha pabodeii (Hepabodeit) CTOPOHE HOPMATHHOTO
npodunst ronoBkM 3y6a komeca. OGo3HAauMmM Takxke uepes (Nj) — BHHTOBBIE
HOMHWHAJIbHOW TOYKM KOHTaKTa (H.T.K.) Ha paboueii (Hepabouel) CTOPOHE TOPIIOBOTO
npodHIs HOKKH 3y6a Koieca, a N s (N sx) — BHHTOBBIE H.T.K. Ha paboueii (Hepaboueit)

CTOPOHE HOPMAJIBLHOTO TPOdHII HOXKKH 3y0a KoJreca.
Torna, mo ypaBHEHHIO TOBEPXHOCTH TOJIOBKH 3y0a KoJjeca, a TaKkKe MOJIOKEHHUIO

BUHTOBBIX NPOEKIMH H.T.K. N, (Nu), KOODAMHATHL Nux (Nux)  ONpPEAEAIOTCA
CJICYIOUIAM COOTHOIICHUEM

xﬁmﬂ = o COS(¢(QS) + 7/;;

V.. =Twsin(d(e) + 7.;
*

Zﬁm” = pyasa

T o, =o,(«,) — HONSAPHBIA yron, onpeaesiomuil nojoxeHne N, (N.) Ha TOPLOBOM
CeucHHH 3y0a PeHKHU. YTOI vy, HAXOIUTCS KaK perieHue (METOIOM MPOCTHIX UTEPAITHiA)
YPaBHEHHS y = Rr/ p* sin(p, —p—7), B KOTOPOM f1gp=y(or,)/x(,), x(o,) M y(x;) — KOOPIAAHATHI
HTK. No (HT.K. N.) Ha paboueil (HepaGoueil) cTopoHe ronoBku 3yba Kojeca,
120y = vo/Xy X% Hy,— KOOPAMHATHI TOUKH (Q mMEepeceueHHs HAYaIbHOTO IMIHHAPA C
paboueii cTopoHOM TOpHOBOro mpoduias 3yba Koneca, r,— PaAAyC KOHTAKTHOI'O
LUAIHHAPA.

PaccTostHEE d,, MEKIY TOUKAMUN o U N TONIIHHA 3y0a B HOPMATHHOM CCUCHUN
B H.T.K. TOJIOBKH 3y0a KoJIeca BBIUUCIISAETCS 0 popMmyIe:

d, = ‘/(Xﬁm X )y, —E )

asmn

AHaNOrHYHO paccyskaas, HAXOUM KOOPAMHATHI H.T.K. N sx (N 4x )

X5 0 = T COSEO()) 53

VR g =1 SIN(@( ) + ¥

Nfm = PY}S >
TO€ o, =o 4 () — HONAPHBIA YTOJ, ONMPEACIAIONNN MOJI0KEHHE N fs(ﬁ'fs) Ha TOPIIOBOM
ceyeHMH 3y0a pPEHKHM, v} — PEIIEHME YPABHEHHUA y=Rr/p’sin(p, -¢-7), B KOTOPOM
1gp=y(o,)/x(0s), x(o;) Hy(e,)— KOOPAWHATHI H.T.K. Nj; (H.T.K. N ) Ha pabouecii
(nepaboueif) CTOPOHE TOPLOBOTO CEUEHHMS HOXKKM 3y0a Kojieca, r,— paauyc

KOHTAKTHOI'O HWJIMHApPA.
Torz[a, TOJIIWHA d - HODMAJIBHOTO  CE€UCHUA B H.T.K. HOXKKH 3y6a KOJIeCa

BBIYHCIACTCS 1O hopMmy ie:

_ Y VY 7.V
dy = ‘/(Xme X Vo, Yo )

PesynbpTarhl pacueToB MoKa3aHbl HUXKE HA PUC. 3.
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IpaXkAaHCKOM 3aIlUThl Y KpauHbl, XapbKOB

AHAJIN3 PE3YJIbTATOB NCCJEJIOBAHUI MATHUTHBIX 1
OIITUNYECKUX CBOUCTB HUTEBUJIHBIX KPUCTAJIJIOB

B marepuasie craTbu B pamMKax MPOAOJDKEHHs BBIMOJHEHHs JIUTEPATypHOro 0030pa pacCMOTPEHbI
pe3ysbTaThl MPOBENECHHBIX MCCIECJOBAHWN MArHUTHBIX W ONTHYECKUX CBOMCTB DPA3JUYHBIX TPy
HUTEBUJHBIX KPUCTAJUIOB, MPOAHAIU3UPOBAHA 3aBUCHUMOCTb MX MATrHUTHBIX CBOMCTB, KakK OT
TIOBEPXHOCTHOTO, TaK U OT OOBEMHOrO COBEPIIEHCTBA, NETANM3UPOBaHa mpobiema HakoruteHust F-
LIEHTPOB B HUTEBUAHBIX KPUCTAJUIAX MO AE€HCTBUEM HOHU3UPYIOLIETO U3y YECHHUS.

KaroueBble cjioBa: HUTEBHUIHbIE KPUCTAJIbI, ONTHUYECKHE CBONCTBA, MarHUTHbIE CBOMCTBA,
JEOMHUHECLEHIHS, eppOMArHUTHBIN PE30HAHC, MATHUTHAS CTPYKTypa.

BBenenue. [IpoBenennbiii ananu3 myOnukaiuii [ 1-35] nokaszan, 4To Mo COCTOSIHUIO
Ha okoH4yaHue 20 Beka padOT, CHEUUAIBHO TMOCBSIICHHBIX W3YUCHHIO MArHUTHBIX H
ONTHYECKUX CBOWCTB HUTEBUIHBIX METAUTMUECKUX (M APYTHX ) KPUCTAUIOB OBLIIO HE TaK
MHOI0, TMPHUYEM OCHOBHAs Macca W3 HUX HHOCTPAHHOTO TPOUCXOXKICHUS ¢
TPYAHOJAOCTYTIHA.

Ecnu Opath ucrouHuku, Hanmpumep, 0ojiee COBPEMEHHOTO Xapaktepa, TO B [1]
aBTOPaMU PACCMOTPEHBI TEPCICKTUBHBIC HAMPABJICHUS HMCIOJIb30BAHUSA «BHUCKEPOBY
UMEHHO C YYE€TOM BJIMSIHUSI X XaPAKTEPUCTUK HA PA3BUTHE KOHKPETHBIX HAIMPABJICHUM
HAyYHBIX UCCJICIOBAHUM, B TOM UHCJI€ B 00JACTH ONTHUKH.

B [2] komiekTHBOM aBTOPOB PACCMOTPEHBI BOMPOCHI TEXHOJOTHH 00pabOTKH
HUTEBUAHBIX KPHUCTALJIOB, BO3MOXXHOCTH CO3JaHUS OMOCOBMECTHUMBIX MaTEPHAJIOB, a
TaKXK€  MCCJICAOBAHbl  ONTUYECKHWE CBOWCTBA HUTEBUJIHBIX  KPHUCTAUIOB  Kak
HaHoMaTepuasioB. B mucceprammonHoii padore [3] yuensim Homepu M. mocraTounHo
yTIIyOJICHHO paccMaTpHUBAIOTCA (PU3WUECKHE CBOWCTBA MOHOKPHUCTA/UIOB M OCOOCHHOE
BHHUMaHHE YACICHO ONTHYECKUM cBoMcTBaM. B pabote [4] mocrarouHo yriyOlieHHO
00roBapUBAJINCh BOMPOCHI, CBA3AHHBIE C OCOOCHHOCTSIMU ONTHYECKUX CHEKTPOB
HEKOTOPBIX HUTEBUJHBIX HAHOKPUCTAJUIOB, a B pabore [5] MmO CXO0XHUM rpymnmnam
HUTEBUJHBIX KPUCTAUIOB OOCYXJAJIUCh BOMPOCH, B TOM YHUCJIE U PeE3yJIbTaTOB
MPOBEACHHBIX ONTUYECKUX UCCIICA0BAHMI HAHOBOJIOKOH KPUCTALIOB SnO;.
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