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INOCTPOEHUE AJITOPUTMA OIIPEJAEJIEHUSA
UHTEP®EPEHIIUU B IUJINHAPUYECKUX ITEPEJAYAX
HOBHUKOBA C ABYMA JIMHUAMUA 3AHEIIVIEHU S,
HAPE3AEMbBIX METOJIOM OBKATKHA

B cratee paspaboTraHa MeTONUKA ONpENENCHUS HaIW4Yusi WHTEpQEpeHIUH JUIs
WJIMHAPUYECKUX Tepenad HoBukoBa ¢ AByMs JMHUSAMHU 3anerieHus. basupyercst oHa Ha
HaxO0XJeHUU uHTepdepupyeMoil 30Hb. Hapesanue kosiec NpOM3BOIUTCS €IMHBIM PECYHBIM
MHCTPYMEHTOM METO/I0OM oOKaTKH. ['eoMeTpHs akTHBHUX ITpoduiel 3y0da Koieca U HIeCTEPHU
orpeziesieT HeOOXOAMMBIE U JIOCTATOYHBIE YCIIOBUSI HAIWYMS MHTEepdEepeHIHH B mepenaye.
Wn.: 4. bubnmorp.: 8 Ha3B.

KiioueBble cjoBa: IIMHIpUYECKas mepepada, neperada HoBukoBa, aBe JIHMHHUU
3aneIuIeHus, HHTepEpeHIH, METO 0OKaTKH.

I[MocranoBka mpodjembl. OgHON U3 BaKHEHIIMX COCTABHBIX YacTe
OOJIBIIMHCTBA COBPEMEHHBIX MAIIMH SIBISETCS MPHUBOM, BKJIIOUAIOLIUI
3yOuareie nepenadn. SABIssACh OMHUMHU U3 HanOOJee pacpOCTPAHCHHBIX BUIOB
MEXaHWYEeCKUX Iepead, OHU BO MHOIOM MPEAONpPENeNsioT rabapuThl, Bec,
NepeIaBaeMyl0 MOIIHOCTb, a TaKXXe Psi JAPYrux IOKazaresed, OT KOTOPBIX
3aBUCST SKCIUTyaTallMOHHBIE CBOICTBA M SKOHOMHUYECKas 3(PPEKTUBHOCTD
CO371aBaeMbIX MallMH. IMEHHO 3TUM MOXHO OOBSICHUTH TO, YTO U paHee, U
TENepb  BEAYTCS  YHNOPHBIE HCCIENOBAaHUS IO  COBEPLICHCTBOBAHUIO
CYIIECTBYIOIIUX M IO CO3JAHUI0 HOBBIX CHCTEM 3alleTJICHHs, OCOOCHHO C
MOBBIIICHHONW HArpy304HOM CIIOCOOHOCTBIO. DTH HCCIEI0BaHMs TToKa3anu [ 1],
YTO YK€ TOJBKO 3a CYET U3MEHEHHUSI TeOMETPHUH 3alCTICHUS MOXKHO TOOUTHCS
3HAYUTENFHOTO YIYYILIEHUs YCJIOBHI paboThl 3yOuaToil mepeaayu, MOBBICUTH
€e Harpy304HYI CIOCOOHOCTB, a CJIEeIOBATEIIbHO, YBEIMYUTH CPOK CIYXKOBI
IIPU COXPAHEHUU MPOYUX PABHBIX YCIOBHUIl. DBOJBBEHTHOE 3alleryieHue ObLIo
pa3paboTaHO ¢ TOYTH HUCYEpHBIBAONIEH MOMHOTON. OmHAKO, HECMOTPS Ha
oOIIeTPU3HAHHBIE TPEUMYIIIECTBA, STOT BUJI 3alCTUICHUs, 0a3upYIOLIUiicsS Ha
IOPUHILIAIIE B3aMMOOTHMOAIOMIUX TOBEPXHOCTEH, HMMEET U CYIIEeCTBEHHbIE
HEIOCTaTKM W HE MOXET TIOJHOCTHIO YIOBJICTBOPUTH TPEOOBAHUSAM
COBPEMEHHOM TEXHHMKH. DTa MPHUYMHA MOOYyIUIa MHOTHX HCcleoBarenei [2]
3aHATHCSA MOMCKOM HOBBIX CUCTEM 3allerieHus. HekoTopele U3 3TUX cHCTEM
ObUTH MJIOCKUMU, UMEIOIIMMU JIUIIBL TOPIIEBOE MEPEKPHITHE 3yObEB.

KapauHanbHO pemmuTh 3a7a4y MOBBIMICHUS HATPY304HOH CIIOCOOHOCTH
3youarblx  mepemad  ymanock  M.JL. HoBukOBY,  KOTOpBIA  co3gai
TEOMETPUUYECKYIO TEOPUI0 TOYCYHOTO 3alleTUICHUs JUIsi 3yOuaThlX Tepenad C
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napajulebHBIMU,  TEPEeCEKAIIUMUCI W CKPEUIMBAIOIIMMUCS  OCSIMHU.
OrpoMHBIM TIIpeUMYyIIECTBOM 3auenieHuss HoBukoBa sSBHIIOCH TO, YTO OHO
Oasupyercsi Ha KOHTAKTHBIX JIMHUAX [2], He TpeOyeT B3aUMOOTHMOAHHS B
IUIOCKOCTH, NEPIEHIUKYISPHON JIMHUM 3alelUIeHus, YTO HEU3MEPUMO
pacumpsieT BO3MOKHOCTH BBIOOpa COIPSIKEHHBIX TOBEPXHOCTEH 3yObeB.

B Hacrosimee Bpems 3yOuarble nepenayd c 3aneruieHneM HoBukoBa
HAXOIAT Bce Oosiee MIMPOKOE MPUMEHEHHE B CaMbIX Pa3IMUYHBIX OTPACIAX
MAIIMHOCTPOEHUS — OT PEIYKTOPOB OOWIEro Ha3HaueHus 10 nepenay
TypounHoro Tuna. C X NpUMEHEHUEM YIAJIOCh PELIUTh PSJl CIOXKHBIX 3a]a4
IIPY KOHCTPYMPOBAaHUU U TOBBIIIEHUU TEXHUYECKOTO YPOBHS COBPEMEHHBIX
MamuH. OpHAako TMOTEHIMAIbHbIE BO3MOXXHOCTH Tmepenad HoBukoBa
MCIIOJIB3YIOTCSl €1I€ AAJIEKO HE MOJIHOCTBIO, UTO CAEPKUBAETCS IPEXKAE BCETO,
HECOBEPLICHCTBOM TEXHOJIOTUH M3TOTOBIIEHUS U KOHTpouss. bonee Toro, psiny
reOMETPUYECKUX XAPAKTEPUCTUK 3aLEIUIEHUs] 10 CUX IOp JAaeTcsl pas3Has
TPaKTOBKa, HET YETKUX DPEKOMEHJAIMK IO BBIOOPY HCXOJHOTO KOHTypa [3],
Ko3(p(UIIMEHTa TEePEeKPHITUs TO03aMoJIOCHOTO BapuaHTa, HE OTpabdoTaHa
METOJMKA MPOBEPKH HAa OTCYTCTBHE UHTEPPEPEHIINH.

Anamu3 gurteparypbl. Kak ormewanoce panee, mpu 00pa3oBaHUU
CONpPSKEHHBIX NoBepxHocTed mno Merony M.JI. HoBukoBa B oTaumume ot
METOfa OTHMOAHMsS JOIMYCKACTCS HWCIOJIb30BAaHUE B KAYECTBE COMPSIKECHHBIX
TaKMX  [OBEPXHOCTEW,  KOTOpble  MepeceKalTcs  MexAy  coboi
(uarepdepupytor). TpeOyercs numb OAHO: YTOOBI UX IEpeceYeHHE
MIPOMCXOJWIIO 3a IpeaenaMu pabouyux Y4acTKOB MOBepxHocTel. BenenctBue
TOoro [4], cuuTaercs, YTO CYIIECTBEHHOE 3HAau€HUE MMEET IIpOBEpKa
MPUHATBIX COMPSDKEHHBIX IMOBEpPXHOCTeM Ha wuHTepdepeHuuo. s 3Toro
Heo0X0IUMO HalWTH (HOPMY ¥ TOJOKECHHUE TUHUH MepEeCeUCHUS U BBIICHUTH, HE
MIPOXOJIAT JIK OHU 10 pabOYUM y4acTKaM COTPSKEHHBIX IOBEPXHOCTEH.

B paborax [4, 5], Bompoc 00 wuHTephEpEeHIUH IMOBEPXHOCTECH IS
cllyuaeB TMepeAay C TNapajuieJbHbIMU OCAMU PEKOMEHAYETCS pellarhb
rpadpuueckun  wid  Tpado-aHATUTHUYECKHUM IyTeM TOCTPOCHHS  JTUHUHU
MepeceueHusi COMPSIKEHHBIX  MOBEPXHOCTEH C  TOMOINBIO  CEKYIIUX
IJIOCKOCTEM, NEPIEHIUKYISPHBIX OCSIM BpaLIEHUs KOJIEC, T.€. CBOAUTH 3a/ady
K ONpEIeNCHUI0 JIMHUKW TepecedeHusi TOPUOBBIX mpoduiiell 3yObes,
[IEPEMELIAIONINXCS B IUIOCKOCTH IIONEPEYHOIO CEYEHUs C 3aJaHHBIMU
YIJIOBBIMH cKOpocTsiMU. [TokazaHo, 4TO Takoil mepexo]] MPUHOCUT >KeJaeMblit
pe3ynbTar it 3yOheB, MPOQUIIL KOTOPHIX B TOPILIOBOM TUIOCKOCTH OYEpYCH
oyrol  okpyxHocTU. Pa3paboTku B  yKa3aHHOM  HamlpaBlICHUH B
MPEIONIOKEHUH, YTO TOPLOBBIA MPOPWIH OTIUYCH OT OKPYKHOCTH
MPAKTUYECKH OTCYTCTBYIOT. Ecim ydecTb, 4TO [UIsi peasbHbIX Mepenad
nosiBIicHHe WHTepdepeHnr pabdovunx MOBEPXHOCTEH MOXKET SBUTHCS
CJIEJICTBHEM IOTPEHIHOCTEN M3TOTOBIEHHUS M MOHTaXa, a Takxke JAedopManun
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3yObeB, TO CTAHOBHUTCS OYEBUAHBIM, 4YTO U MpeAJIOKEHHbIe B [6]
PEKOMEH/IAllU HE MOTYT JIaTh OTBETA HA pacCMaTpUBaEMbIil BOIPOC.

B cBoux wucciaepoBanusx B.H. CeBprok OCTaHOBWIJICS NPUMEPHO Ha
Takoi ke Mertonuke. OTINYUTENBHON €€ 0COOEHHOCTBIO SBHJIOCH JIMIIbL TO,
YTO TIpadUUYECKUM TMOCTPOEHHUSM OBLJIO JAHO CTPOro€ aHaJIUTHUYECKOE
ornucanne. B pabore [4] Bompocy uHTEphEpEeHINH  COMPSHKEHHBIX
MoBepXHOCTel 3yObeB mepenad HoBHKOBa yiensercs BHUMaHHE C MO3ULUU
Oomee  obmero moxaxoma. PaccmarpuBaercs — METON — MCKIIIOYEHHS
UHTEp(PEepEeHIINN MOBEPXHOCTEH, OOpa30BaHHBIX CEMEHCTBOM OTrHOAIOIINUX
HUKJIMYecKuX akcounoB. [Ipu 3TOM, Kak oOpasyromiasi MOBEpXHOCTh, TaK U
orubaromiasi, SBJISIOTCS BUHTOBBIMH OOOOIIEHHBIMH IOBEPXHOCTSAMH C
pa3JIMYHBIMM BHUHTOBBIMHM IapameTpamMu. Kaxaplid akcouja, BXOIAIIUKA B
CEMENCTBO, MpPEACTaBIsIeT CO00Ml BHHTOBYIO LHUKIWYECKYIO IOBEPXHOCTD,
oOpa3oBaHHyl0 cdepamMu TMepeMeHHOro paauyca. B pabore [7]
MOJYEPKUBACTCA, YTO 00pa3oBaHHE IMKIMYECKHX aKCOMIOB CeMeHCTBaMU
chep, UMCIONIMX CEYCHHSI B BHJIE OKPYXKHOCTEH, OTKPHIBAET MEPCIICKTHUBY
UCKJTIOUeHUS uHTepdepeHInr 0000IIEHHBIX COMPSHKEHHBIX MOBEPXHOCTEH
CEMEHUCTBAMH aKCOUJIOB.

BooOie, uccienoBannio nHTEp(EpEeHIIUN COMPSHKEHHBIX MOBEPXHOCTEN
3yObeB nepenad HoBrkoBa MOCBAIIEHO OYEHb MasIo paboT. DTOT (akT, KaKk HaM
Ka)XXeTCsl, MO)KHO OOBSICHUTDH JIMIIb TEM, YTO 3Ta MpobjemMa BechMa CIIOXKHA C
MaTeMaTH4eCKoN TOYKU 3peHus. K 3Tomy BBIBOY HPUXOAST U aBTOpHI [5].
OnHako B MPOMBIIUIEHHOCTH 4YacTO NPUXOAUTCA HAOMIOAATh HaIUYue
3aelaHus MOBEPXHOCTEH 3yObeB OCOOCHHO MPU MAJIBIX YHCIAaX MOCIEAHUX H
OoNbIIMX yINIaX HakJIoHa JuHUM 3yba. [loaTomy, Hamuume O0IBIIOTO
KOJIMYECTBA HMCXOIHBIX KOHTYPOB M 3HAUUTEIILHOE OTIIMYUE TEOMETPHUH 3yOa
3y04aToro Kojeca, Hape3aeMoro MeToJ0M OOKaTKH, OT MCXOJHOTO KOHTYpa, a
TaK)Ke HaJIW4ue ymnpyrux aedopmanuii 3yObeB, MOTPEITHOCTEH W3TOTOBIICHUS
W MOHTaXa, JeNarT mnpodieMy wuHTepdepeHuun 3yOneB emie Oonee
aKTyaJIbHOU U elre 00s1ee CI0KHOM.

Heab crarbu. Pa3paborars ajaroputM, MO3BOJSIOMINAN IO 3aTaHHBIM
napamMeTpam MUCXOJHOTO KOHTYpa Gpe3bl M HaYaJbHBIM ITapamMeTpaM repeaadw,
TO €CTh MOMYIIIO 3alCIUICHHS, KOJMYECTBY 3yObeB IICCTEPHH U KOjeca, YIIIy
HaKJIOHA 3yObEB, OMPEACIUTh HATHMYNEe HHTEP(EPSHINU A UIUHAPHIECKUX
nepenad HoBukoBa ¢ JByMs JMHHSIMH 3allCIUICHHUS, HAPE3aHHBIX METOIOM
OOKAaTKU.

Pemienne mnpoOaembl. ToyeuHoe  3ameriieHuEe  MOXET  OBITh
OCYILIECTBJICHO PA3MUYHBIMUA NpoPuiIsiMH 3yObeB, JHUIIbL OBl B IpeAenax
pabouynx y4acTKOB OTCYTCTBOBaJIa MX MHTepdepeHnus. Tak Kak Ipu OTHOM U
TOM JK€ UCXOIHOM KOHTYpPE HH JyIrOW OKPYKHOCTH, HU JYTrOW SBOJILBEHTHI HE
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OIHCHIBAETCS] TOPLOBBINA MPOIIIb 3y0a, BOSHUKAET HEOOXOMUMOCTh IPOBEPKHU
POEKTHPYEMOH Tlepeiaun Ha OTCYTCTBUE UHTEp(EepEeHIINH.

Bribupaem npou3BosbHYIO Mapy 3yObeB, KOTOpbIe OyIyT compsiraTbCsi B
mpouecce 3alelyieHus IMIecTepHHM M Koseca. OmnpenenuM  MOHATHE
uHTepdepupyeMor 30HbI, KAK MHOXKECTBO TOYEK IE€PECEUeHHUs JaHHOM mapbl
3yObeB, KOTOpbIE XOTs ObI Ui OJHOTO M3 HUX SBIAIOTCS BHYTPCHHUMH B
(dbuKcHUpoBaHHBIE MOMEHT BpeMmeHH. Ilycth M — Touka uHTEpdepupyemon
30Hbl. CrieoBarenbHo, M — oOmias Touka OByX Ten 3yObeB. IIpoBenem uepes
M miockocTh X, NEpPHEHIUKYISpHYIO ocsiM BpaumieHus. Ilycte X U 2p —
CEUeHMsI TUIOCKOCTBIO X paccMaTpuBaeMbIX 3y0a mIecTepHH U 3y0a Koieca
coOTBETCTBEHHO. Touka M NpUHAMJICKHUT MEPECEUCHUIO 2| U 2). BepHo u
oOparHOe YTBEp)KICHHE: €eclau MNpoPuin X; U X, [EpeceKaroTcs, TO
CyLIECTBYeT TOuka M, KOTOpas NpPUHAUICKUT HHTEpPEpUpyeMOil 30HE.
[TnockocTe X mapajuienbHa JaHHOW (UKCHPOBAHHOW TOPIIOBOM IUIOCKOCTH,
[IOATOMY HaJM4Hhe TOUKM M € X 03Ha4aeT, 4TO B KAKOW-TO MOMEHT BPEMEHHU
TOPLIOBBIE MPO(UIN TaHHOM CONMPSIKEHHOM Maphl 3yObeB KoJieca U MIECTEPHU
nepecekyres. [lo anuHe 3y0a OCTAlOTCS HEM3MEHHBIMU (DOPMBI U pa3Mepsl
TOPLOBBIX CeYeHUil 3yda Koseca W 3y0a IIECTepHH, T.e. MPOIECC OOKATKU
aHAJIOTHYEH BO BCSKOW, MapajuleIbHON BHIOPAHHON TOPIIOBOW IUIOCKOCTH,
CJIeZIOBATENIbHO, TPeOOBaTh OTCYTCTBUSI MHTEPGEPEHLUU B JIIOOOM TOPIIOBOM
CEUEHUHM KOJIeCO — IIeCTepHs M3IMIIHE. TOo ecTh, Al OTCYTCTBHS
UHTEp(EepEeHIINH B 3alEIUIEHUN KOJIECO-ILIECTEPHSI HEOOXOAMMO U JOCTaTOYHO,
9TOOBI B JIFOOOH MOMEHT BPEMEHHU UX TOPLIOBBIC MPOMUIU HE MEPECEKATHICH 110
BCel IIMpUHE 3yO4aroro BeHIA. 3aMeTHM, YTO B Ipolecce OOKaTKu JBa
npoduiIs KacaloTcs JApPYr Opyra B TOYKax JHHUM 3anemieHus. [lostomy
YCJIOBHE KaCaHUs, a HE IEPECEUCHUS CYLIECTBEHHO.

ANTOpUTM OmpeneneHus MHTEPPEpEeHIIMA COCTOMT B  CIEIYIOLIEM.
[Ipou3BoarM Hape3aHUE KOJIEC €JUHBIM peeuHbIM MHCTpymMeHToM. Ha puc. 1
MOKa3aHbl HE3aBHCHUMBIEC MPOIECCH HAape3aHHsl TOPIOBBIX Npoduieil 3yda B
MOMEHT, KOIZla B CTAHOYHOM 3alCTUICHHH HaXOJATCSA HOMUHAJIbHBIE TOYKU

KOHTaKTa npopuias HOXKKH Komeca N f] (Wfsl — MTHOBEHHBIM TIEHTP

OTHOCHTEIIBHOTO JBHXEHUS), © B MOMEHT (pHC. 2) 3ameraeHuss TO9Ku N 452 —
HOMMHAJIBHOW TOYKOM KOHTaKTa Mpo(uiis royoBku mectepHu (W, , mpu 3ToM
ABJIIETCS TOUKOM KacaHWs TOPLIOBOM MpoeKLuel HadalbHOU npsaMont (HIly) n
HavyaJlbHOM OKPY)KHOCTH). 37eChb M HIDKE DJJEMEHThl C WHIACKCOM 2
IIPUHAJIEKAT KOJIECY, @ IEMEHTHI ¢ uHAeKcoM | — mecrepHe. C KolecoM U
HIECTEpPHE KECTKO CBA3aHbBI MPSMOYTOJIbHBIE IEKAPTOBBI CUCTEMbI KOOPIUHAT
(c.k.) x101y1 ¥ X207y, y KOTOpBIX O, — LIGHTP TOPLIOBOTO ceueHus koneca, O —
LCHTP TOPLIOBOIO CEYCHMs MIECTEPHHU, OCh i COACPKHUT oTpe3ok [O1 W 4], a

ocb y; — orpe3ok (O, W, ].
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Wfsl — MTHOBCHHBIN OEHTPp OTHOCUTCIBHOIO ABHXXCHHSA B MOMCEHT

3anemnenus ¢pessl ¢ N 1, W,y — MIHOBEHHBIM LEHTP OTHOCHUTEILHOTO

JBUKCHHSI B MOMEHT KOHTaKTa npoduiis ppesbi ¢ N 452 .

X1 A
o HII
e T~
/ N
/ \
/ o) '
i Y
_{_ 14, \ /‘J W 41 - l
\ n N \tj
¥ /D
AN f

Puc. 1. 3auennenue gpessl U mecTepHU

HHS T T~
/
7
[
y 2 |/_‘ ( 0,
) ‘L \ WasZ ”
Nas2 \ : y
N
\.\

Puc. 2. 3anerienne Gpess! U Koreca

Ha puc. 3 mokazana Mozenb CONPsKEHUsI TOPIIOBBIX Mpoduiieid TaHHOTO
3yba Kojieca ¥ JJaHHOTrO 3y0a LIECTEPHM B MOMEHT KOHTakTa N fs1 U Ngs2.

Kak mokazano panee [2], yronm oOkara 3aBHCHT OT IMOJSIPHOTO Yria Ha
TOpIOBOM aHajore ucxoauoro kourypa (UKs). B gactHocTH, cornacHo ¢
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x) (cosp sinp |(C
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Beenem 0003HaueHUS:

dokok X
B o=Hg =t ——+
rtgoy
N l,+py, sin’ B cos(arctg(tg oy cosB))
rcosf ’
% Xr
HomEs rtgoy
(arctg(tg o cosP))
rcosf3 ’

COS QL.

(1)

2

3)

“4)

()

rIe Pg,p f,la,l X, X f,0lg, 0 — NaPaMETPbl HCXOXHOIO KOHTYPa COIJIACHO

I'OCT 15023-76 [8]; R — paauyc Koieca; » — pajuycC IIECTEPHH; 3 — yrom

HaKJIOHA 3y0a.
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Puc. 3. 3aneruienne mecTepHU U Kojeca

skskesk
[Ipu » = r; umeem TOT yrom W (4), HA KOTOPBIM HEOOXOIUMO
noBepHyTh HIls, 4TOOBI HOMHHAJBbHAs TOYKAa KOHTAaKTa MPOQHIIS TOJIOBKU
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3y0a IIeCTepHM BOLUIA B KOHTAKT C COOTBETCTBYIOUIEW el TO4KoH
MHCTPYMCHTAIbHOH peiiku. B sToM monoxenuun HIIg Touka W g — Touka

IepeceyeHs HOpPMalM, MpOBEJEeHHOM K nayre oamnca MKs dyepes
HOMMHAJIBHYIO TOUKY KOHTaKTa Ha HOXKE 3y0a MHCTPYMEHTAJIbHON peiku —
ABISICTCA MCKOMBIM MI'HOBEHHBIM LIEHTPOM OTHOCHTEIBHOIO JBHMIKEHHS
WHCTPYMEHTAJIBHON PENKU U 3aTOTOBKH.

Panee cucremoii (1) ¢ yuerom (2) u (3) nmpu » = r| 3aMKHCHIBAIOCH
yYpaBHEHHE TOPLOBOrO NPOQHIs TOJOBKM 3y0a IIECTepHH B CHCTEME

X X X1
KOOpAUHAT . CBsa3p MCXAY CHUCTEMaMH KOOpAWHAT n
Y Y Y1
3aIIUChIBACTCA B BUJIC
sk . fkx
X cos —sinp X
= : (6)
*ok sk

N sinp” cosp Y

[ToacraBmsiem (1) B (6). B wurore mosrydaem ypaBHEHHE TOPIIOBOTO
npoduiIs TOJOBKH 3y0a MmIeCTepHU B C.K. X1 Oy;:

skekesk

. sk
x| cosp  —sinp

cosp(og )sinp(ag) Y C
skk skekok

. (7
Y1 sinu* cos —sin p(a g )eos plorg )\ D

AHAJIOTUYHO TPOBOJS PACCYXKACHUS, HAXOJUM B3aUMOCBSI3b CHUCTEMBI
KoopauHat x,0yy, 1 xOy (3aech O, = O — IEHTP HAYAJIbHON OKPY>KHOCTH):

* ¢

cos (o )sinp(ag) Y C
—sinp(a g )cosu(og )\ D

* . *
Xy cosp —sinp

®)

. sk ook
Y2 sinp  cosp

EcrectBenHo monarats, uto npsameie O1x; 1 Oy 3a0al0T OJIHY U Ty K€
MJIOCKOCTB, UTO U npsaMbie Oxx; 1 Or); .

ITpu atom c.k. x;01y1 ¥ X202y> B3aUMOCBSI3aHBbI CIIEAYIOIIMM MaTPUYHBIM
PaBEHCTBOM:

Xl —l 0 X2 0
= + , ©
%! 0 -1A»2 [0,0,]

rae [O) O;] =r) + ry = a,, — MEKOCEBOE PACCTOSTHHUE.

B paccmotpenHol cxeme Hapsiy ¢ HEMOABMXKHBIMU C.K. X101y v X207
BBEJIEM MOJBIKHBIC C.K. X1101)11 U X205y, CBA3aHHBIE C TpOoPrIsiMu 3y0a 1
KOJIECa M IIECTEPHH COOTBETCTBEHHO. B MOMEHT KoHTakra N f51 ¢ N 452

cucreMa koopauHat x1;01y;; coBnagaer ¢ c.k. x;0;y;, a cucteMa KOOpJuHaT

67



Becmuuk HTY "XITN", 2016, Ne 21 (1193)

X22002y23 € X20;)>. ITOT MOMEHT CUMTAEM HadyajloM OTCYETa yIJia MOBOPOTa @)
IIECTEPHU OTHOCUTEIBHO HENMOJABUXKHOH C.K. x101y;. Ilycts @y =u@; — yron

IIOBOpPOTa BTOPOTO KoJjeca, rae u — nepenarounoe otHoumenue (u < 0). Toraa
MaTpUYHbIC PaBEHCTBA

(x1]2(005@1 sin @ ](x“) (10)
Y1 —sing; cos@y \ i1 )’

[xzj (coscpl sin @y j{xzzj an

Y2 ) \=sin@; cos@y A\ v

MOKa3bIBAIOT B3aUMOCBSA3b C.K. X1O1y1 ¢ x1101y11 U x20202 ¢ x0072.
VYpaBHeHre TOpHOBOro mpoduis roiloBKkH 3yOa 1mectepru  (7)

MIEPEIHIIEM B BUJIC
X cos —sin X
( 11J=(' D1 @1}( 1} (12)
Y11 S @y COS Y1

IToncraBuB B (9) Belpakenue (11), a 3arem (9) B (12), mpeobpa3ys,
MOJIyYUM B KOOPJAMHATHOM BUJIC:

{xl 1 =—cos(py —upy Jxpy +sin(p —upy )yay, (13)

y=- Sin((Pl —uQ; )xzz - COS((PI —uQ )yzz +a,,.

Jlis manpHEHIIero W3JI0KEeHHUS MPUMEM IMOHSTHE aKTUBHOTO MPOdUis
3yba Kojieca Kak COYETaHHE JABYX AKTUBHBIX YYAaCTKOB NMPOQPMIS HOXKKU U
roJioBKH 3y0a. Hike uis kpatkocTu OyaeM HasbiBaTh mpoduiem 3yda komeca
€ro akTUBHBIA MpO(dUib, TaK KaK B PELIEHUU Bompoca 00 uHTepdepeHInu
CYIIECTBEHHOW poyin HepaOouuil ydacTok (TepexoaHass KpuUBas MEXIY
PO UIIIMHU TOJIOBKH U HOXKKHM 3y0a KoJieca) He UTPaeT.

Jis  HaxoxJeHusT HHTepGEpPEeHLUHU BbIIIE IOJTYYEHBl ypaBHEHUS
yuacTkoB mnpoduieir 44 3yba korneca (8) m BB 3yba mectepHu (7), Kak
¢dbyakuuu ot napametpoB MK u mossipHoro yria oy, KoTopbiit 6epercs Ha MK
crnenuanbHbIM o0pazom. Ceifdac ke MOKakeM, KaK C HCIOJIb30BAHUEM ITHX
dbopMyI pemiaTh 3a7a4y 0 HaXOXKACHUU NIepecedeHus MpoduieH, T.e. 3a1a4y O
Hannuuu uHTepdeperimu. C 3TON IENbI0 3amullIeM MapaMeTPUICCKUil BUJI
yuactka A4 B c.K. x1101y11 1 COOTBETCTBEHHO y4yacTka BB B c.K. x20))»:

{xll = fi(oy), (14)
i = Jia (o),
{xzz = far(ay), (15)
V22 = faa (o).
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Cormacso (15), 3anmumem (13) B c.k. x1101y11

{xl 1 =—cos(@ —u@y )f21 (o )+ sin(o —u@y ) /2 (at )
y11 =—sin(@; —ugy ) f21 (a5 )—cos(ey —uey ) 12 (o )+ ay.

Wnu, nns kpaTkocTu,

X1 = ?zl(as):

_ (16)
i1 =S (o).

Torga B c.x. x1101y11 MBI OyzieM UMeTh (puc. 4) HEMTOABUKHBIN y4aCTOK
AA, cornacHo (14) 1 MOABMXKHBIN y4acTOK BB (¢ U3MEHEHHEM (0]) COTJIACHO
(16).

VYyactok AA mnpodwmns 3yba mepBOro Kojeca MPEACTaBIsSET COOOU
GyHKIUIO, T.e. KaXIOMY 3HAYEHMIO OCH  aOCIUCC  COOTBETCTBYET
€IMHCTBEHHAs] OpJWHATA. AHAJOTUYHBIN Claydyail MOXHO HaOIIOgaTh U C
ydqactkoM BB. Ilpm kakux-To ABYX TeKymmx yriaax ¢; A4 u BB Oyayr
Kacatbcsi (B yacTHOCTH, @) = ( COOTBETCTBYyeT 3TOMY ciydaro). Ecim ke
CYILECTBYET TakOW MOBOPOT @i mepBoro koseca, korma AA wu BB
nepecekaroTcs, TO 4YacTb BB  Oyaner Haxoautbes  "Hmke", 4eM

COOTBETCTBYIOIIEE [0 PaBHBIM apryMEHTaM MOJMHOKECTBO TOUEK MHOXKECTBA
AA (puc. 4).

“yll

o—o6—060—»X
4y Xy Ay,

Puc. 4. reOMCTpI/I'-IeCKaﬂ HUHTCpHpETAld METOAA 00KaTKH
Hanpumep, Toukn M2 w M| AMEIOT OJMHAKOBBIA apryMeHT X,;, HO

opAvHaTa Mz MEHBIIE, YEM Yy M 1, T.e. M 2 Haxomutcd "Hmxe" Ml. B
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COOTBETCTBUM C O3TUM CTPOUM aJITOPUTM OIPEHICICHUS TepPECCUCHHUS
npoduiei.

[To 3amanHoMy ypaBHenuio (14) myru AA npodwuns 3ybda mecTepHU
HAXOJMM OTpe30K [A1411] ocu abcrucce, kak nmpoekuto nyru A4 va Oxy;, Ha

HEM C ImaromMm A orMedaem Y3JIOBBIC TOYKH X{l

xiy=x)) +A;,
rae
i:O,...[—[A“A“]}, (17)
A
H%} — [oejasd yacTh 4ucia M .

Ilo xli | cornacHo (14) Haxonum opauHaTY yli | (Ha AA4)
. 1, i
yi(na A4)= fi, (v (511) s
. 1
o = fia (i1 () -
Haxoaum 4HMCIEHHO € MCIOJB30BaHMEM METOJA IOJOBUHHOIO JIEJICHHS

IPUMEHUTEIBHO K YPABHEHUIO X|| = f“(oc S) cuctemsl (14).
PaccMOTpuM TMCKPETHBIN yrojl MOBOPOTa () Kojeca

‘ 0 '
o] =, +9/,
rae (p? = —g, 0 — yron moBopota (B paauanax);, j=0,1,2,3,...,n(n—

T
OIIPEJICIISICTCS COTJIACHO YCIIOBHIO (p{l =—).
z

T T
Jlnama3oH M3MEHEHHUs yIiia MOBOPOTa @) e{——; —} JIOCTAaTOYEH, TaK
z z

Kak BHE ATHX I'paHMII 33JaHHas Mapa TOPLOBBIX Ipoduiieil (3yda mecTepHu u
3y0a KoJjieca) He MePECeKar0TCs JaKe TEOPETHIECKHU.

Ilo xf | coryacHo (16) Haxoaum opauHATy yf | (Ha BB)
, 1
vii(na BB)= fr(fo1 (x11)),
rne
i _ b
os = f o1 (x11),

HAXOJUM aHAJIOTMYHO YHCIIEHHO C HCIIOJB30BAaHMEM METO/a MOJOBHHHOTO
JieJIeHUs IPUMEHHUTENBHO K YPaBHEHUIO Xj; = f>1(0 ) cucremsl (14).
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Toraa, He06X0AMMOE U TIOCTATOYHOE YCIOBUE HAIMUWS UHTEphEpPEeHLIUN
B LWIMHIpUYeckux mnepenadax HosukoBa [IJI3 BeipaxkaeTcss cTporum
HEPaBEHCTBOM

yii(na BB)< yi\(na AA),
rae i — onpenensercs mo (17).

BoiBoabl. Pazpaboran  anropuT™m, TO3BOJSIONMNA 1O  3aJaHHBIM
mapamMeTpaM HCXOAHOTO KOHTypa (pe3bl M HavYaJlbHBIM TapameTpam
OTpEeACNUTh, Hamu4ue WHTeppepeHun Uisi MWINHIAPUYECCKUX Tepenad
HoBukoBa ¢ IByMs TUHUSMHU 3alleTJICHUS, HAPE3aHHBIX METOIOM OOKAaTKH.
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YIK 621.833+515.2

IloOynoBa anropuT™My BH3HA4YeHHsl iHTeppepeHUii B NUJIIHAPUYHHX
nepenayax HosikoBa 3 ABOMa JiHisIMM 3a4YelUIeHHsl, 110 Hapi3alTb MeTOAOM
ookarku / Mationmienko M.B., ®eguenxo I'.B., Illenxixosa I.b. // Bicuuk HTY
"XIII". Cepis: Inpopmatuka ta momemoBanHs. — Xapkis: HTY "XIII". — 2016. —
Ne 21 (1193). - C. 61 —-73.

Y crarti po3pobiieHa METOAMKAa BH3HAYCHHS HASBHOCTI IHTEpQEpeHIii s
UTHAPUYHAX mepead HoBikoBa 3 nBoma miHisMH 3aderieHHs. basyeTscs BoHa Ha
3HaXO/KeHHI iHTepdepipyemoil 30HH. HapizyBaHHS KOJIC MPOBOJUTHCS €IUHUAM
pEHKOBUM IHCTPYMEHTOM METOIOM OOKaTKh. I'eomeTpis akTHBHHX Tpodimis 3yda
KoJIieca 1 mecTepHi BU3Ha4ae HeoOXiHI 1 JOCTaTHI YMOBHM HasiBHOCTI iHTepgepeHLii B
nepeaadi. [n.: 4. biGumiorp.: 8 Ha3B.

KuarouoBi cjoBa: mwriHIpuUdHAa TIepemada, rnepemada Hoikosa, nmBi JIiHIil
3aderieHHs, iHTepPEePEeHIIis, METO OOKATKH.

YK 621.833+515.2

IHocTpoenne aJiropuTMa onpeneeHUus uHTepdepeHHn B
NIWIAHAPUYECKUX mepenadyax HoBukoBa ¢ JAByMSI JHHHUSAMH 3aleILuIeHUS,
Hape3aeMblX MeToAoM oO0kaTtku / Matiomenko H.B., ®eguenxko A.B.,
Ileauxoa U.B. // Becauk HTY "XIIN". Cepus: Madopmarnka u MOACITHPOBAHHE.
— Xapekos: HTY "XIIN". —2016. — Ne 21 (1193). — C. 61 — 73.

B craTthe pa3zpaboraHa MeTOAMKA ONpPEICIICHUS HATUYUS UHTEPPEPEHIIUN TS
MUIAHAPUYIeCKNX mepenad HoBukoBa ¢ AByMS JHHHSMH 3alleruieHus. basupyercs
OHa Ha HaXOXIeHWH wuHTephepupyemoil 30HBL. Hapeszanme Kojec TPOU3BOAWTCS
CJMHBIM PECYHBIM HHCTPYMEHTOM METOAOM OOKaTtku. [eoMeTpus aKTHUBHHX
npodmrel 3yda Koieca W IIECTEPHU OIpPEAeisseT HeoOXOAMMBIE M JOCTATOYHEIE
ycioBus Hamugus nHTepdepeninu B epemaue. Mi.: 4. bubmmorp.: 8 Ha3B.

KaroueBnle cioBa: nwiMHIpUYECKas mepenava, nepeiada HoBukosa, 1Be
JIMHHH 3aLCTUICHUS, THTePPEPEHIUS, METO]T OOKATKH.

UDC 621.833 +515.2

Construction algorithm for determining the interference of cylindrical
Novikov gears meshing with two lines that were cut by running
/ Matyushenko N.V., Fedchenko A.V., Shelikhova I.B. // Herald of the National
Technical University "KhPI". Subject issue: Information Science and Modelling. —
Kharkov: NTU "KhPI". —2016. — Ne 21 (1193). — P. 61 —73.

The paper developed a method of determining the presence of interference for
cylindrical Novikov gears with two lines of engagement . It is based on finding the
interfering area . Cutting wheels made one tool rack by running . The geometry of the
active profile of the tooth wheel and gear determines the necessary and sufficient
conditions for the existence of interference in the transmission. Figs.: 4. Refs.: 8 titles.

Keywords: spur gear , gear Novikova, two lines of engagement, interference,
break-in method.
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