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[Ipobnemu mexaniunozo npueooy

II. M. TKAY, I1. /1. HOCKO, II. B. ®L/Tb, O. O. PEBAKIHA

SIKICHI MOKA3HUKHU NMPATE3JATHOCTI CHHYCOIIAJIbHUX HUJITHAPUYHUX
NPAMO3YBUX ITIEPEJIAY

I'lpe,ucmsnem CINBBIIHOLIEHHS /U1l BA3HAYEHHS AKICHUX MOKA3HUKIB npaue3aaTHocT! LlH.'IiHleH‘{HHX npﬂmozyﬁux nepeaay, 3y6u1 AKHX YTBOPEHO peﬁ-
KOBHM iHCTPYMEHTOM i3 CHHYCOIJalIbBHUM BHXIIHHM KOHTYPOM. 3 BHKOPHCTAHHSM pe3ysbTaTIB 1aHoi pOGOTH MOKHA MPOBOAMTH MOAAMLLII JOCTI-
JUKEHHA NpauesJaTHOCTI TaKHX Nepejay, BUOMPATH palioHatbHi napameTpH CHHYCOIAANbHOTO BHXIAHOTO KOHTYPY. BHKOHYBATH MOPIBHAJLHY OLIHKY
ctucolna.anHx nepeaas 13 piIsHUMH napaMeTpaMu.

Kro4oBi ci10Ba: cunycoifanbuii BUXIAHHH KOHTYD, PeHKOBHIi iHCTPYMEHT. MpAMO3y0a niepeiava, SKICHI OKA3HUKY Tpane31aTHoCTI.

Tpencr: 1 COOT 1% OTIpe, Ka4eCTBEHHBIX [l0KazaTeneii paboToCnocoGHOCTH LIHIHHAPHYECKHX NPAMO3YObIX nepeaay, 3v6bs Ko-
TOPLIX 0GPA30BaHbI PEEHbEIM HHCTPYMEHTOM C CHHYCOMIQ/ILHBIM HCXOHBIM KOHTYPOM. C HCTIONb30BAHHEM Pe3y/1bTATOB JAHHO PabOThI MOXHO MPo-
BOJIMTE JallbHeHILIe HCCIC0BAHHA PAOOTOCIIOCOGHOCTH TAKHX NEPeIat. BHIOHPATh PALHOHATBHBIE TAPAMETPhI CHHYCOMAATBHOTO HCXOJHOMO KOHTYDA.
BBINOJIHSATH CPABHHUTENBHYIO OLEHKY CHHYCOMATBHBIX NEpe/iay C PasHbIMH NapaMeTpamu.

KitioueBb1e c10Ba: CHHYCOMATLHBIH HCXO/IHbIH KOHTYP, PeetHblii MHCTPYMEHT, IpSMO3y0as Nepeliata, KauecTBEHHbIE TTOKA3ATEH paboToCrnocobHOCTH

Qualitative indicators of the operability of gears include contact strength. scuffing resistance, wear resistance, thickness of the oil layer, the relative work
of frictional forces, loss in meshing. These indicators are related to empirical formulas with geometric and kinematic parameters, such as sliding and
rolling speeds, sliding coefficient and relative curvature of tooth working surfaces. The functional relationships of all these indicators with two parameters
(the profile height and the angle 1) which determine the cutting rack geometry are established. The obtained results are the basis for determining for

further studies of sinusoidal transmissions which related with the choice of rational parameters of the initial loop and an assessment of the operability of

such transmissions

Keywords: sine basic rack, cutting rack, spur gear, qualitative indicators of the operability

Beryn. Bruie npauesnaTHoCTi 3y64acTHX MPUBOIiB
Ha HaTiHHICTh MALIKH B LIIOMY € BU3HauaabHNM. 3y6uacTi
nepenadi. mo BXOAATb J0 CKJIaay NPUBOIIB, aKTUBHO JI0C-
JUKYIOTBCA | HANPAMM LUMX A0CIIKEHb TOCHTE Pi3HOMA-
HiTHI. OTsKe 3aBNaHHA NiABUILEHHSA AKOCTI nepenay 3ayen-
TIEHHAM € aKTyallbHUM.

Amnanis aireparypu. OIHUM i3 LWUISXIB MiABUIIEHHS
Pale31aTHOCTI Nepesiay € YA0CKOHAMIOBAHHSA IXHBOT reo-
MeTpii Ha OCHOBI y3araibHenux mopeneii. Takuii criociG
3aCTOCOBYETLCS /LISl €BOJIbBEHTHHX Mepeiad MOYMHAIOUH 3
neplyx poGiT 3 y3aranbHeHHs reOMeTPHYHUX NapaMeTpis
[1. 2]. Ananoriunuii niaxia BUKOPUCTOBYETHCA i 10 Terne-
pimHboro uacy [3]. EdexTurHicTE y3araqsHeHHX MaTeMa-
THYHUX MOJENeH NpH BHUPIIIEHHI 3aBlaHb YIOCKOHAO-
BaHHs reOMETpii MiATBEPIKEHO TAKOK Pe3ylbTaTaMH, po-
Git i3 cUHTe3y reoMeTpii 3a AKICHUMH MOKA3HUKAMH Apa-
uesnatHocTi [4—6].

OcobnuicTio K Tpanuuiiinux nepenay [1-3], Tak i
CHHTe30BaHuX [4—6] € BinoKpeMIeHuil niaxia ao nepexia-
HOI MOBEPXHI, fika BU3HAYA€ 3rHHANIbHY MiLHICTh 3y6a. 3ri-
JIHO 3 HOBHMM ITiJIXO/IOM, IO 3aNpONOHOBAHO aBTOPOM PO-
6oru [7]. nepexinaHy i poGody noBepXHi MOXKHa PO3r/IAAaTH
Y pamMKax po3B’A3Ky €MHOI 3afayi.

ITinxoay. mo onucauo y [7], 3a10BONBHSIOTE Gy b-AKi
[J1a/IKi KPUBI, 1110 J103BOJIATH OMMCATH OGMAIBI AiNAHKM BUXi-
JIHOrO KOHTYpY oaHiero dynkuieto. Hanpuknaz, sacrocy-
BAHHA B AKOCTI NPOQiio BUXiIHOTO KOHTYPY KPUBHX Ipy-
rOoro nops Ky (emnincy, napaGom i rinep6ou) po3risHyTo B
potori [8]. Kpim Toro, onHouacHo posrisiaaty po6ouy i me-
PeXiZHy MOBEPXHi MOXKHa [PH 3aCTOCYBAHHI B AKOCTi BUXi-
JHOrO KOHTYpY IJ1afikoi 6e3nepepBHOI KpHBOT — CHHYCOINH.

TTepwi nocniakeHHs CMHYCOIAANLHOT Nepenayi BUKO-
Hani y poGori [9]. ne BU3HaueHO MepeBaru Takux nepenay
Y NMOPIBHAHHI 3 TPAAULIHHUMHU 32 BIOPOAKTUBHICTIO. 3HH-
KeHHs WyMmy i BiGpauiii y poGoTi 3y6uacTux nepenay € pa-
JKITHBMM 3aBJaHHAM i moHwHi. Hanpuknag, nns nocsr-
HEHHs L€l METH y €BOIBBEHTHOMY 3aueruieHHi y poboTax
[10, 11] npononyeTbes momudikauis npoding 3y6a. Moxk-
JIMBOCTI Takoi Moaudikauii € 10cuTh 06Mexkenumu. Hato-
MiCTh CHHYCOIIaJIbHE 3a4eIUIeHHs 3a0e3neuye 3HauHO Me-

HIIY BiOPOAKTHBHICTb 3aBASKH CBOIM BJIACTHBOCTAM CTBO-
PIOBATH MEHUII yaapH MpH BXOAi 3yOuie y 3auernsienns [9].
Taki nepeBarn BiIKpHBalOTb MOKIMBICTB IS 3acTOCY-
BaHHs CHHYCOINAJLHOrO 3ayelyieHHsl SK albTepHATHUBY
TPaluUiifHOMY. AJle /U1 TEeXHIKO-eKOHOMIYHOTo OBrpyH-
TYBaHHs TaKOi MOKJMBOCTI HEOOXiZAHO BM3HAYMTH SKiCHI
TIOKa3HHKHM NMPale3IaTHOCTI HOBOTO 3a4erIeHHs.

Mera crarTi: BCTaHOBUTH (yHKLIOHATBHUIH 3B'A30K
TMOKa3HUKIB NpaLe3IaTHOCTI 3 apaMeTpaMu CHHYCOinab-
HOT BUPOOHOI NOBEPXHI.

IocTanoska 3aBaanns. [lns SKicHOT OLIHKH Npatie-
3aTHOCTI Mepesiay 3auerieHHsAM 3a3BHYail BUKOPHCTOBY-
I0ThCS TaKi MOKa3HUKH:

— KOHTAKTHA MiLlHICTb;

—3ainaHHs;

— CIIpaLIOBaHHS;

— TOBIIMHA MAC/AHOTO LIapy:

—UTOMa poOOTa CHJI TEPTH:

— yTpaTH y 3auernieHHi:

— 3TWHAJIbHA MILHICTE.

OCHOBOIO BHPOGHOT MOBEPXHI € CHHYCOTAATBHHUI BUXi-
JIHUH KOHTYP, OCKiJIbKH BiH YTBOPIOE i HOpMAIbHMIA Nepepis.
BHyTpitnio reomeTpiio BUpOGHOI MOBEPXHI AOCTIKEHO Y
pobori [12]. [Tonansine BU3HAYEHHs NOKA3HUKIB MpaLe3iaT-
HOCTI By/ie CIMPAaTHCA Ha Pe3yJIbTATH L€l poGoTH.

V cucteMi KOOpAMHAT, LIO MOB A3aHa 3 BUXiAHUM KO-
HTYPOM, piBHAHHA npodimo mae Buz [12]

x.=hsink; y, =A/2, (1)
ne ) — mapamerp, Lo A/ CHHYCOIAM JOPIBHIOE KyTY X,
Ta 3MiH0eThCA Bix 0 10 A p A pobouoi yacTHHHM
npodimo 4, Big A p A0 m/2 — s nepexiaHoi Kkpu-
BOi (puc. 1);
h — BucoTa npodisio, 1o J0PiBHIOE pajtiycy yTBOpHO-
I04OT0 KoJIa.
OrKe 115l AOCATHEHHS TI0CTAaBNEHOT METH HEOOXiaHO

3B’A13aTH 3a3HaYEHi BULLE MOKa3HUKH NPALE3AaTHOCTI 3 Ma-
pamMeTpoM A Ta BUCOTOIO A.

© I1. M. Tkau, I JI. Hocko, IT. B. ®inb, O. O. Pepskina, 2017
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Puc. 1 — BupoOHa noBepxHs Ta BUXiJAHHH KOHTYP
CHHYCOLAQ/IBHOI niepeaatl
1. KonrakTHa MinHicTh. BH3HAua€ThCs KOHTAKT-
HUMH HanpyeHHAMH 3a I epuom. byaemo BBaXkaTy. mo mi-
¢ IpUpOGIISIHHS 1O BCii IOBXKMHI MHTTEBOT KOHTAKTHOT
NiHiT BOHM NPUIAMAIOT TOCTIiHI 3HaueHHs [13]

OH =0=418-\)anannp > (2)

ae g, —cuna, mo Zli€ Ha OJIMHHULIO J10B)KHHHM KOHTAKTHOT
NiHii (cnpsAMOBaHa Mo HOpMaJi 10 poGoYMX MoBep-
XOHb 3y0OLIB):

E,, — npuBeleHHH MOIyIb NPYKHOCTI MarepiaiiB

3y6yacTux Kojic;
Xnp — MPHBEEHA KPUBH3HA POGOYMX MOBEPXOHD Y

HanpsMKY, NEepreHINKYIAPHOMY 0 MHTTEBOI KOHTa-

KTHOI JIiHil.

OuEBHIHO, 110 TMTOMMI THCK Y310BK KOHTAKTHOT JIiHii
3MiHIOETbCS NPOMOPLIHHO NPUBEZEHIH KPUBU3HI MOBEPXOHb
3y6UiB y HAMPAMKY. EPIEHANKYIAPHOMY JliHil KOHTaKTy

k *
Yy = . (3)
X"l‘
me j* = L [ _9H | —koediuient nporopuiittocri 3 (2).
E, \0.418

Toni, 3 ypaxyBaHHaM (3) HopMajibHa CUJIA, IO [TPUK-
NlajieHa 10 AiSHKY JiHii KOHTaKTy A0BKUHOW dL, Bu3HA-
YaeThes 3a GOPMYJIOH:

*
dF, = K 4)
Xﬂ[’

a KpyTHHI1 MOMEHT, CTBOPIOBaHHiIi CHIIOH0 (4) Ha Bey4OMy
Baui [14]
k *

ar, = [rlxel]zldl"
np
ne [rl xe,]Z, — MPOEKLisi BEKTOPa e, HOpMaJi 10 noBe-

pXHi 3y6Ls WeECTiPHi, Ha BiCh IECTIpHI;

1; — paaiyc-BeKTOp MOBEpXHi 3y6us wecTipHi.

Jlnsa cuHycoianbHOI TBIpHOI MOBEPXHI 00MIBa BEK-
TOpH omucaHo y podori [12].

EneMeHT 10BKHHH JIiHIT MOKHA BU3HAUUTH Y€pes ne-
pury kBaapaTuuHy (popmy roBepxoHs 3y6uis [15]

dL = \[E,d)? + 2Fd\deg, + Gyde} .

ne E,. F, i G, — koedilieHTH KBaapaTHIHuX $opm
noBepxHi 3y6a WecTipHi.

PiBHSHHS JiHIT KOHTAKTY MM OJIEP’KMMO 33 YMOBH, 1110
KYT OBOPOTY LIECTIPHI ¢; = const , a 0TKe dp, = 0, TOMY

dL= JE, d).. CriiBBiIHOLIEHHS [UTsi BU3HAYEHHS KOe(ILlieHTy
nepIoi KBaapaTHuHoi (hopmu E; oTpumano y pobori [12].
Toni KpyTHHIT MOMEHT Ha Bajly LIECTIpHi 3 ypaxyBaH-
HAM BHIIE3a3HaYeHHX pe3yibTatis [12] nopisHioe

Ay

J-hcos}\ h? cos® A +4h* cos? 2x

— 5)
Yonp h”cos” A+0.25

T, =Rik*
A

ne R, —paziyc IiTMIBHOrO KOJa IIECTIpHi.
BiazHauuMo, 10 iHTerpyBaHHa (5) BMKOHYETHCA 3
ypaxyBaHHAM BCIX MMTTEBUX KOHTAKTHMX JiHIH mpu
@, = const . MexkaMmy iHTErpyBaHHs € 3Ha4eHHS A, 1 A,
napameTpa A, 110 BiAMOBIAAIOTH BEpLIMHAM 3YOLIB IECTi-
pHi Ta koneca. CHiBBiAHOIEHHS JUTA BU3HAYEHHA A i A,

oTpuMaHo y podori [12].

BaezieMo no3HaYeHHs iHTerpana Ta no3Ha4uMo Horo sik
KOe(iLlIEHT HABAHTAKEHHS 38 KOHTAKTHUMM HAIpyKEHHAMH

X

O =
4 ;‘[ an

hcosh [h?cos® h+4h* cos? 21 &
h* cos? A +0,25

(6)

OCKiNbKM KpyTHHH MOMEHT i3 YMOBH KOHTAaKTHOI Mi-
LHOCTI (HaBaHTaKyBaJbHA 3JATHICThL Nepenadi) nponop-
HiiiHMI KoeillieHTy HaBaHTaKeHHA O, OCTaHHil MOke

CITY’KHTH MOKa3HAKOM KOHTAKTHOT MiLIHOCTi 3y64acTux ne-

_penau. [Nepenaua 3 Ginbuinm 3HaueHHaM Oy Gyne martu 6i-

Dby HaBaHTaXKyBaJlbHY 31aTHICTh. Sk BUMBac 3 (6), no-
Ka3HUK © 3aNeKuTh Bill reoMeTpii podo4nx NOBEPXOHb
3y61iB, 30KpeMa, Bil NpHBeieHoT KpuBH3HM. ToMy mpu BH-
6opi reoMeTpUUHKMX NapaMeTpiB CHHYCOINaIbHOI Nepeayi
cnia 3abe3neyyBaTv AKOMOra MEHINE ii 3Ha4YEHHs.
3anexHicTs (6) cipaBenuBa /s OJIHONAPHOrO 3a4e-
nnenns. Ilpn €, >1 3HayeHHs ©y cnil NOMHOXHTH Ha

Koe(iLieHT TOPLEBOro NEPEKPUTTS €, .

2. 3ainanng. [Ing BU3HaUYEHHs TerocTiiikocTi pobo-
YMX MOBEPXOHb Y 30HI KOHTAKTY HEOOXIi/IHI 3HAYEHHSA TeM-
nepatypu nosepxoHb. OIHAK. 1A MOPIBHANBHOI OLIHKHM
pi3HMX nepesiad y AKOCTi MOKa3HMKa 3ailaHHs MOKHA BH-
KOPHMCTATH 3HAYEHHS MHUTTEBOTO TMiABMILEHHS TeMrepa-
TYpH B 30HI KOHTaKTy 3 poboth [13], mo 6asyerbes Ha Te-
opii Bnoka

s >
Ks*=1841q," —*—=x" @)

n —XN/7 b
|w/71+\/V2

ae  V; — WBUIKICTb KOB3aHH B 3a4yernieHHi:
V| . V, —IBMAKOCTI NEPEMIlLlEHHs TOYOK KOHTAKTY

10 MOBEPXHi 3yOLIB WECTipHI i KOJeca B HAMPAMKY,
eprEHANKYIIPHOMY [0 NiHii MUTTEBOrO KOHTaKTY;
f— KoedilieHT TepTs KOB3aHHS B 30Hi KOHTAKTY 3y0-
uie [16].
HB-R, -
0,09q2" 10 +Ig| ———E" LT X(}){.{zs

36

f=

,  (®
vg'07VZO‘lV°‘35
me g, —ykrc/em: E,, — Y KT/eM®; ¥, — Y 1/em;

HB — TBEpiCTh MEHII TBEPIOTO 3 KOHTAKTYIOUHX 3y~
/ 5
OLiB, KI/cM™;

136
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R, — WOPCTKiCTh Gi/bll TBEPAOrO 3 KOHTAKTYHOHHX
3yOLiB, CM:

A= B’s3kicTh Macina, cCT;

'y — cymMapHa WBHAKICTE KOYCHHS poboumx noeep-

XOHb, CM/C:

V/ — npoeKLis WBHAKOCTI KOB3aHHA |*; Ha NepreHIu-

KyJAp A0 JiHii KoHTaKTy 3y0uis, cM/c.

dopmyna (8) cnpasennuBa 3a yMOB vy =1 cCrt;
>300 krc/em; Vi 2100 em/c;  HB>5000 Kr/cM?;

V>20 cm/c: 1/, >05cem: R, > 10 cm. Sxwo AaHi

YMOBH HE BHKOHYIOTbCSl. KOCILIEHT TEPTA KOB3AHHA BU-
3HauaeThCA 3a popmyoio [13]
1

f= ;
0,008V v, +0.01®(c ;. v, )+134

©)

ne oy, v,)=047-013-10"6, —04:107 v, :

oy — Y Kr/em?.

IIpoexuis WBMAKOCTI KOB3aHHs Ha MEPTCHANKYIAP
110 1iHiT KOHTAKTY 3y0LiB N5 NPAMO3y60i nepesati nopiB-
HI0€ 1" =V, . OnMHULI BUMIPY MapameTpiB, WO BXOATH Y
zanexnocTi (8) i (9), Hapeneni BianoeiaHo 1o [13. 16].

TIUTOME HABAHTaXXEHHA ¢, . IO BXOAWTb /10 3a/1€K-
Hocreii (7) i (8). 3 ypaxysanusm criegiaHowens (3) i (5)
JIOPiBHIOE

SOPOMES oty (10)
7.n/rR1®H

3. CnpauoBanHs. [{115 OLIHKY CIIPALIOBaHHS aKTHB-
HUX TIOBEPXOHb 3yOLIE MOXKHA BUKOPHCTATH BilHOCHE 3Ha-
yeHHs TOBLIMHH CrpalboBanoro mapy [16]

hy =10 [ 2 | an
X.np

ne [ — iHTEHCHBHICTb 3HOLIYBAHHSA MOBEPXOHb!
Q — koedillieHT, 1O 3aNeXHTh BiJl BIACTUBOCTEH Mac-
THIILHORO MaTepiaity i He BpaxoBye reOMETpito 3yOLiB:
7, —IMTOMi KOB3aHHs LuecTipHi (i =1 )ikoneca (i=2).
IHTEHCHBHICTb 3HOLIYBAHHA TNPUPOOJIEHNX TOBEp-
XOHB, 3rifHO 3 pekomeHaauiamu 1.B. Kparenbckoro, oui-
HIOEThCA 3anexKHicTIO [16]

=Ko, [", (12)

e K — xoedillieHT. 10 3aeKUTh Bifl MPYXKHUX BJacTH-
BOCTEi | TBEPAOCTi MaTepiaiy 3y6uacTux Kouic;
{, — napameTp KpuBoi (GpUKLIHHOT BTOMH.

Cnissinnowenns (11) 3 ypaxysannsam (10), (12) i (2)
MOKHA NPEACTABUTH Y BUFIAAI

s 0418KQT,JE,, 1"[n] .
R] aneH

Jlns nopiBHANBHOI OLHKH 3yGUacTX nap, o MarTh
pizui npoini 3y6LiB, ane BUTOTOBNEHI 3 OIHAKOBMX MaTe-
pianie Ta MpawiolOTh B ONHAKOBUX YMOBAaX MpH OAHAKO-
BOMY HABAHTAKEHHi, MOKHA BHKOPHCTOBYBATH BIAHOCHE
3HAYEHHA CNPALIOBAHHA Y BUTTIAAL

L h(‘IRl o f,‘ Inll
0,418KQTJE,, %n®n

*
ci

(13)

4. ToBIMHA MACISIHOrO Wapy. /1ns BU3HaYeHHs TO-
BIIMHH MaC/SHOrO Lapy CKOPUCTAEMOCS 3a/leKHICTIO. Ha-
BeJIeHOH B podorTi [17] :

b, =31 7}18‘750[0‘6ngsx;g.aq;o.ls. (14)

ne |, — AWHAaMiuHa B'S3KiCTb MaCTH/IA MpH aTmocdep-

HOMY THCKY:

o — m’e3okoeillieHT BA3KOCTI MacTHia, WO 3ane-

JKUTh BiJl TEMIIEPATypH Ta KOHTAKTHOTO HAIPYKEHHA

B 30Hi KOHTAKTy 3yOLiB.

Jlns mopiBHAMBHOI OLIHKM Nepenad, MO BiApisHA-
10ThCA Mine npodinAmMu 3y6LiB, MOJKHA BAKOPHCTOBYBATH
BiIHOCHE 3HAY€HHsA TOBLIMHA MAC/AHOrO Wapy, OTpUMaHe
3i cnigBigHowenns (14) y Burnani

*
M

0.15
= h.uT] l i V‘_O.7SX0,375®(’)-}15 (15)
3..17R|0‘15}100'75(XO'6 - np.

5. Iutoma poGota cua TepTs. PoGora cun TepTs Ha
NiNSHLI KOHTAKTHOI JIiHIT OAWHMYHOI NOBKMHHM BH3Ha4a-
eThes 3anexHictio [13]

/)|

: (16)
anRIOH

dAIIH x

6. Kpurepiii yrpar y 3auenuienni. Jlns eBonbBeHT-
HHX Tiepeay ueii MOKa3HUK NOCTIIKEHO Yy poGorax [13.
16], 11 mepeniay i3 y3arabHEHOIO reoMeTpieto 0e3 ypaxy-
paHHs GaraTonapHOCTi 3auerienns — y podori [18]. V 3a-
ranbHOMY BHNANAKy YTPATH y 3a4erieHHi Ha OCHOBI pe3yJib-
Taris [18] 3 ypaxyBaHHsiM 6araTonapHocTi MOKYTh OyTH BU-
3HaveHi K
n 92

Tlflvxl‘

D e o
=1 0, Xn/vRIGH(Dl
s speme gt an
=k

Je 2} —4MCI0 3yOLiB MECTIPHI:
©,; — KyTOBa WIBHIKICTh MIECTIpHI;

@y, @y, — KYTH [OBOPOTY WIECTIpHI, 110 BiANOBina-

JOTh MOYATKY Ta KiHLO /-1 (a3 3auennents (oaHona-
pHOro uu 6araTonapHoro):

1 — KiIbKiCTB Takux as;

L — NOBKMHA MUTTEBOI KOHTAKTHOI JiHii, WO Ui nps-
MO3y6oi nepesiayi IOPiBHIOE MPHHI 324ETLICHHS b, .

7. 3rufaabHa MingicTh. [TonepeHio OUiHKY 3riHa-
JILHOT MILIHOCTi CHHYCOIZaNbHOro 3y6a MOKHA BHKOHATH
3a CHIBBiIHOWIEHHAM Ul NpsAMO3y0o0i pelKH, o OTpH-
MaHa y po6oti [19] ans BU3HAYEHHA 3TMHANLHHUX Hampy-
’KEHb B KOpeHi 3y0a

op=F, O,

ge  F, —HOpMaibHa CHIIA B 3a4erUieHHi;
@), — reOMeTpUHHA XapaKTepHCcTHKa (opmH 3y6a, 1o

BU3HaueHa y pooTi [19]. ne nosHaueHa K KoeiLieHT
HaBaHTAKEHHs 3a 3THHAJILHUMH Hanpy KeHHAMH

6(nsin 21, +0.25% , 0.125x)

(0.57+2, \[h? cos? &, +0,25

Pe3y/ibTaTH A0CTiAAEHHSL. 3 aHani3y CIiBBIZHOLIEHb
(5)«7). (10). (13), (15)(17) Bunnusac, wo KpuTepii npatie-
37aTHOCTI 3y6UaCTHX Tepefiad 3a1exKaTh Bi/l TOKa3HHKIB, 1110
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3riaHo 3 [20] BiTHOCATBCS O reOMETPO-KiHEMaTHYHMX, Ta
NPUIAHATI U1 OLIHKM AKOCTI 3yGuaThx 3ayervieHb

— WBMIKICTb KOB3aHHS POGOUNX MOBEPXOHb V

— LIBMJKOCTi NepeMillleHHs TOYOK KOHTAaKTy B Hamps-
MKY, 110 MepHeHaNKYISPHHI JTiHiT MUTTEBOTO KOHTa-
KTy Ha 3yOusdx wecTipHi # komeca (WBHAKOCTI KO-
ueHHd) V) iV,

— Cymapea [BAAKICT MEPEMILEHFDT TOTOK KOHTAKTY B
HanpsAMKY. AEePNeHINKYIPHOMY JTiHii MUTTEROTO KO-
HTaKTy (CyMapHa IIBMIKICTb KOYeHHs) Vy :

— Koe(ilieHTH MUTOMHX KOB3aHb M, i 1, ;

— TpHBEJIeHa KPUBHU3HA NOBEPXOHE 3yOLIB Y HAMPIMKY.
NePNeHIHKY NAPHOMY JI0 TiHii KOHTakTy y, .
Onep>kMMO CITIBBIZIHOIIEHHS, O BU3HAYAIOTE 3a3Ha-

YeHi MOKA3HHKH Ul UHIIHAPHYHUX CHHYCOINaMbHUX Te-
penay, yTBOPEHHX PeHKOBMM iHCTPYMEHTOM 3 CHHYCOiAa-
JAbHUM npodinem (1) y 3anesHocTi Bia HOro napamerpis 3
BHKOPHUCTAHHAM pe3yibTaTis [12]

;:«;,(”—“)hsinx 4h’cos’A+1:  (18)
u
y;=m,(2#ihsinxjxd4h2coszml; (19)
4h” cos2h+1
Ve (—m’—+(]——l)hsinl)xwl4hzcosz A+1; (20)
u

=M 4 cos2h+1

- (R, + R, X4hZ cos2h + l)z o
"R, + hsin A{ah? cos 21 + 1)

X .
(21)

5 (4/12 cos’ A+ l)‘l'5 :
R, = hsinalah? cos 20 +1)|
g =gl hsin A4 cos 22 +1) i

u R thsinh{4h* cos2n.+1)’
o€ i —nepeaaTHe Yyuciao nepenalii.
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