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There are two different complete sets of replaceable
gears bracket of metal-cutting machine toolsin the
article. Oneis delivered together with the machine tool
5K32, another is received on the basis of the work of
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PesynpraTomM paboThl METAIOPEKYIIETO CTaHKa SIBISIETCS 00pa3oBaHUE

MOBEPXHOCTEN JleTalld C 3aJaHHBIMU (POpPMOM, pa3MepaMH, TOYHOCTHIO H
IEpPOXOBATOCThIO. [[1s1 3TOro HEOOXOAMMO OOECHeUYnTh TpeOyemble YCIOBHUS
KMHEMAaTHYEeCKOTO COTJIACOBAHMS TEPEMEIICHUN HCIOJHUTEIBHBIX OpPraHOB
MEXIy COOOM B CHCTEME KOOPAMHAT W MCTOYHHKOM JBWIKEHHUS. DTOT MPOIIECC
HAa3bIBACTCS KNUHEMAaTUUYECKOW HACTPOMKOM CTaHKA.

B GonbIIMHCTBE METAITOPEKYIINX CTAHKOB C MEXaHUYCCKUMHU CBS3SIMU
UL HACTPOMKM  KMHEMATHYECKUX  IeTed  MPUMEHSIOTCS  OpTaHbI
KMHEMAaTHYEeCKOM HACTPOMKHM B BHJE THUTap CMEHHBIX 3yOuUaThIX KOJEC,
PEMEHHBIX TIepenad, BapuaTopoB, PETYIUPYEMBIX 3JeKTpoaBurareicii. Cpeau
KOTOPBIX, TUTapa CMEHHBIX 3y0UaThIX KoJiec 00ianaeT Haumbosee MOAXOASIICH
TOYHOCTBIO KPYTSIIETO MOMEHTAa U OOJIBIIUM KOJMYECTBOM BO3MOXKHBIX

MEePEIATOUYHBIX OTHOLICHUH.
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['uTapbl CMEHHBIX 3yO4YaThIX KOJEC HCHOJB3YIOTCS B METALUIOPEIKYIINX
CTaHKaX HJisi Hape3aHus pe3bObl, cnupaied W 3y0uaTbix KoJjiec. 3ajaya Io
HACTPOWKE THUTapbl CBOJUTCA K ONPENENCHUI0O CMEHHBIX IIECTEePEH.
HanbobIyro cl10KHOCTh MPEICTaBIsgeT Hallajika 3y0o(dpe3epHbIX CTaHKOB, TJIE
HEOOXOJMMO  TIPOM3BOJWTH HACTPOWKY THUTApbl JEICHWs, ToJad M
muddepennuana. Beibop Merona ompeneneHus 4ucesl 3yObeB CMEHHBIX KOJIEC
3aBUCUT OT (OPMYJIbI, MO KOTOPOH TMOJydaroT IepeaTOYHOE OTHOIICHHE
rutapel. Ecnu B opmyne rutap JeneHus U MOoJa4yd UMEIOTCS IIeJible Yucia U
COOTBETCTBEHHO TOJIOUPAIOTCS MPOCTHIM METOJIOM PA3JIOKEHHSI Ha MHOXKUTEIIH,
To rutapa auddepeHuuana TpedyeT Oosee CIOXKHBIX METOJ0B M0a00pa,
0OYCJIOBIICHHBIX YHUCJIOM T, a TaK K€ TPUTOHOMETPUYECKUMH (YHKIUSIMH B
dbopmyIie HAJTaIKK.

[TorpemHOCTh HaNAAKA THTAp MOXKET BBI3BaTh HECOTIACOBAHHOE
JBIKEHUE WCTIOTHUTENIBHBIX OPraHOB W HApYIIEHHWE MPABUILHOCTH 3aJIaHHOMN
TPAaCKTOPHH TEPEMEIICHUE HMHCTPYMEHTAa OTHOCUTEIBHO 3arOTOBKH, HYTO
OPUBOJUT K HCKaXXeHUI0 (QopMbl oOpabaTbiBaeMoi mMOBEepXHOCTH. [loaTomy
3aJja4ei IIPpYU HACTPOMKE CTAHKOB TAKOW KOHCTPYKIIMU SIBJISIETCS TOYHBIMA pacyeT
€ro HAIAOYHBIX JaHHBIX. J[JIT 3TOro HWCMONB3YIOT CHCIHaIbHBIC TaOJHIIHI,
CIIPaBOYHUKH.

C mnpuMeHEHHWEM BBIYUCIUTEIIBHON TEXHUKHA CHUTYyalus KapIuHAIBHO
u3MeHwiach. [losBuiiach BO3MOXKHOCTh TOAOMpaTh HamboOJee TOYHBIC
KOMOHWHAIIMY IIECTEPEH THUTAapbl METOJOM MpocToro mnepedopa. B ocHoBHOIA
KOMITJIEKT, MOJXHO J00aBHTh HOBBIC IIIECTCPHH, KOTOPHIE HE BXOIAT B
CTaHAAPTHBIN psf. JlOMONHSS WM COKpalasi psiji, Mbl OCTAEMCSl YBEPEHBI, UTO
3TH IECTEPHW OYyIyT 3aaelicTBOBaHBI B pacuerax. C TOSBICHUEM TaKOTO
MOJIX0/a BCTaCT BOMPOC OO0 ONTHUMAIBHOCTH KOMIUIEKTOB ITOCTaBIISIEMBIX
U3TOTOBUTENISIMU CTAaHKOB, BEIb OCHOBHBIC 3HAHUS O HOPMAJBHBIX pAAX
dbopmupoBanucek B 60-¢ roma, koraa emie He ObUIO TOJDKHOTO BBIYUCITUTEIBHOTO

obecrieuenus. [loaTomy Hapsimy ¢ TpaMOTHO BBIOpaHHBIM METOJOM MOAOOpa
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3y04aThIX KOJIEC HE MAJOBAXKHYIO POJIb UTPAET, TO KaKUE MIECTEPHU BXOIAT B
KOMITJIEKT K CTAHOYHOMY 000PY/I0BaHUIO.

B cratee [1] ymomMuHAIOCh, YTO YBEIWYECHHE KOJIMYECTBA CMEHHBIX
3y04aThlX KOJIEC B KOMIUIEKTE MPUBOAUT K 3HAYUTEIHLHOMY YMEHbBIIICHHUIO
MOTPENTHOCTH HaJaJKu. B BBIBOJE CTaThU YKa3bIBACTCS, YTO YBEIMYCHHE
KOMITJIEKTa CMEHHBIX IIECTEPEH ¢ 35 10 42 YMEHbINIAECT CPEIHIO MOTPEITHOCTD
B 1.7 paza, a HauOOJIbIIIYI0 MOTPEITHOCTh HaJaJKU YMEHbIIaeT B 1.5 paza. 31o
MIPOUCXOJIUT BCJIEJICTBUE TOTO, YTO KOJMYECTBO YHUKAJIBHBIX MEPEIaTOUYHBIX
otHomeHnui yBenuunBaeTcss Ha 100 000. DTo yka3bpIBaeT Ha TO, YTO YBEIUUYCHHE
KOJMYECTBA CMCHHBIX IIIECTEPEH yMCHBINACT IMOTPENTHOCTh  HaJaJIKH.
KitoueByto posib Urpaer He TO, CKOJIBKO IeCTepeH B HaOOpe, a TO, CKOJIBKO
3yObeB y KaKIOH M3 HUX. | paMOTHBIN BBIOOp IIECTEPEH MOXKET 3HAYUTEIHHO
COKPaTUTh MX KOJUYCCTBO B KOMILICKTE.

O1eHuTh HACKOJIBKO OJIMH KOMIUIEKT JIy4Illeé APYroro O4YeHb CII0XKHO.
Hampumep, oauH KOMIUIEKT coaepkuT 60 CMEHHBIX 3yO4yaThIX KOJEC, HO
OONBIIMHCTBO M3 HUX OyayT MOBTOPSAThCA, Apyroi - 30 W mpu ATOM Bce
IIECTEPHU pa3inyHbie. B TakoM cilydae MOKeT 0Ka3aThCsl, YTO KOMIUIEKT u3 30-
U 1ectepeH Oyner HamboJiee MPEeANOYTUTEIBHBIM, TaK KaK C MOMOIIBIO HETro
MOJIYY€HO O0JIbIIIEee KOJUYECTBO YHUKAIBHBIX MEPEaTOUYHbIX OTHOIIeHU. Ho u
KOJMYECTBO TMEePEAATOYHBIX OTHOIICHWH HENb3s MPUHUMATh B KadyeCTBE
KPUTEpHUSI OLICHKH KOMIUICKTa IIECTePEH, BAXXHYIO pOJIb OyJIeT urpath TO,
KaKue TIepeIaTOYHbIe OTHOLIEHUS OYTyT MOTyYCHBI.

DTH BONPOCHl ObUIM M3YYCHBI B CTaThsiX [2, 3] B pe3ynbrare 4ero ObLIH
MOJIy4eHa METOJMKa 10 OMNPENEICHUI0 ONTHUMAIBHOTO KOMIUIEKTa CMEHHBIX
3yOdareix Kkoyiec. Ilo 3TOH METOAMKE TOJNyYeH KOMIUICKT C TaKUM JKe
KOJMYECTBOM CMEHHBIX IIECTEPEH, YTO W y CTAHJAPTHOTO KOMILJIEKTAa CTaHKa
S5K32. Paznuuust Mexay OSTUMH JABYMsI KOMIUIEKTAMH MOXKHO YBHUJIETh B

tabnurte 1.

http://g .kubagro.ru/2013/06/pdf/63.pdf



http://ej.kubagro.ru/2013/06/pdf/63.pdf

Hayunsrii sxypran Kyol'AY, Ne90(06), 2013 roxa 4
Ta6nuua 1 - CpaBHEHHE KOMIUJIEKTOB CMEHHBIX IIECTEPEH.
Nem. . | Ne . . |z Ne . . |5
o) ) £ pla~ ) p
= > > = = >
£ |5 B S %55 8 5|5 B
E 5 |5 B E 5 | x B E 5 |5 B
= = as) = S = s = = = as) =
2 2z |8 2 & Z |E 2 2 2z |E 2
= £ |0 £ = £ |0 g = £ |0 £
1 22 18 ol 35 79 79
2 23 19 53 53| 36 80
3 244 20 955 37 82
4 25(25(2 m.) 21 58 38 83 83
5 27 22 59 59 39 85 85
6 29 23 60 40 87
{ 30 24 61 61 41 89 89
8 31 25 62 42 90 90
9 34 26 65 65 43 92
10 35 27 67 67 44 91
11 37 37 28 70 45 95 95
12 40 29 /1 /1 46 96
13 4] 30 /3 73 47 97
14 43 43 31 75 48 98 98
15 45 32 76 49 99
16 47 47 33 77 50 100 100
1/ 50 34 78
Lens nmaHHOW pa®OTHI: TpaKTUYECKH JI0Ka3aTh A(HPEKTUBHOCTH

HCIIOJIB30BaHUA AJIbBTCPHATHBHOI'O KOMIIJIICKTA CMCHHBIX 3y6anbe KOJICC. HHH

ATOTO MPOBEIEM ITPAKTUUECKOE UCTIBITAHNE Ha cTaHKe SK32.

[Ipou3BoibHBIM 00pa3oM BeIOEpEM Hape3aeMyr Ha CTaHKE IIECTEPHIO.

[TapameTpsl 1IECTEpHU yKa3aHbI B TAOIHIIE 2.
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Tabmuna 2 - [TlapameTpbl Hape3aeMoil MeCTePHHU.

[Tapametp 3HaueHUE
Moayns, M, Mm 4.5

VYros HakJI0HAa BUHTOBOM JIMHUHM 3yObeB, £, ° | 18° 52
HampaBneHue BUHTOBOM IMHUN 3yObEB paBoe
Yucno 3yObeB 3y04aToro kojueca, Z 17
Juamerp nenutenbHbii d, MM 80.84
Juamertp Bepimut da, MM 89.84
Jnuna o6meit Hopmanu W, Mmm 34.47
[TocTosiHHas xopaa, MM 6.242
BricoTa 10 TOCTOSIHHOM XOp/bl, MM 3.364

Hcrmonp3yss HWHCTPYKIHIO 10 Halagke crtanka 5SK32, paccunThiBaeM

HEOOXOIMMOE MEPENATOUHOE OTHONIEHUE rUTaphl uddepennmana, i, , [4]:

_25xinb
lougs _p—rrk’

rae K — aucio 3axonoB ¢pesbl. i1 JaHHOTO KCIIEpUMEHTa ObLia
BbIOpaHa uncToBas ¢pesa ¢ K= 1.

[ToacTaBuB YMCIICHHBIC 3HAYCHUS B POPMYITY, MOTYUUM

. = 25sin(18°529
o p *4.5%

=0.571838322712.

[lepBoHayanbHO MPOM3BOAUM HACTPOUKY TMTaphl JuddepeHIrana CTanKa
Ha OCHOBE MPEMJIOKEHHOTO KOMIUIEKTa CMEHHBIX 3yOuaThIX KOJec, a BbIOOD
CMEHHBIX MIECTEPEH OCYLIECTBISETCS C MOMOIIBIO KOMITBIOTEPHON MPOrpaMMBI
[7.8].

i¢ = SL43 _ 0.571838331160

P 5965
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[locne Toro Kak TONHOCTHIO ObUIa  M3TOTOBJIEHA  ILIECTEPHS,
yCTaHaBJIMBAaEM HOBYIO 3arOTOBKY COBHAJAIOUIYIO IO pa3MepaM ¢ Npeablayliei
U TPOU3BOJUM 3aMeHy Tutapbl auddepeHnuana, KOTOPyH NOIOHpaeM II0
meronuke [lerpuka u IllumkoBa [6] ¢ HCHOIB30BaHMEM CTaHIAPTHOTO Psia

yucesn 3yObeB.

ol

i, = % =0.571839597194 .

o

(o]
w

Boruncinum abCcoatoTHYIO TOTPENIHOCTD:

d¢= |0.571838331160 - 0.571838322712| =8.44X0°,
de= |0.571839597194 - O.571838322712| =1.2740°.

Hcxons w3 MOMyYEHHBIX 3HAYEHUN TMOTPENTHOCTH HANAJKH, JejlaeM
BBIBOJI, YTO HACTPOWKA C HCIOJb30BAaHUEM KOMIUICKTA IPEIJIOKEHHOTO B
JaHHOU paboTe OyaeT, TOUHEe.

N3roTosnenne 3youaThix Koyiec BeIMOIHEHO Ha ctanke SK32. [lecrepHto,
W3TOTOBJICHHYIO 110 HaJaJ0YHBIM JIaHHBIM, IOJATOTOBIICHHBIM C IIOMOIIBIO
JaHHOM palbOoThl, MApKUpPyeM IOJ HOMEpOM 1, ImiecTepHIO, BHITIOJIHEHHYIO B
COOTBETCTBHMM CO CTaHAAPTHOH TPOIEAYypOH pacueTa HaJIAIKH CTaHKa,

MapKuapyeTtcs moJ HomepoMm 2. O6paboTaHHBIC MIECTEPHU H300paKEHBI Ha PHC.

1.

PI/ICYHOK 1. U_ICCTepHI/I, N3TOTOBJICHHLIC BO BPCMs SKCIICPUMCHTA.
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[locne mpOBEOEHHOrO SKCIEPUMEHTa TPOU3BOAUIIOCH H3MEpEHHUe
OCHOBHBIX TTapaMeTPOB 3y0UaThIX KOJIEC.

[IpoBepka U3TOTOBICHHBIX MIECTEPEH BBIMOIHAIACH B METPOJIOTUYECKOM
otaeine OAO "MailkorcKoro peIyKTOpHOIro 3aBojia" . 3aMephl BBINOJHSUINCH Ha
KoopauHaTHO-m3MepuTenbHo ~ mammuae  (KMM) Leitz PMM-G ¢
UCIIOJIb30BaHUEM POTPaMMHOTO obecrieueHus QUINDOS  Gears
pa3paboranHoro ¢pupmoit Messtechnik Wetzlar GmbH.

3HaueHHUE CTEMEHH TOYHOCTH JUIA KaXJOro MapaMeTpa 3aJlatoTcs
cornacHo crangaptra AGMA 2015-1-A01. B cooTBeTcTBHE C 3THM CTaHIaPTOM
CTETICHb TOYHOCTH TIPEJCTaBISICTCS B BHUAC OYKBEHHO-IIM(MPOBOTO KOJA.
Hampumep, B o60o3nauenune D8, OykBa o003HauaeT uAeHTU(HUKATOP UCTOUHUKA
napaMeTrpa TOYHOCTH, a mudpa — 3TO Ieoe 3HAYeHHE, KOTOpoe 0003HayaeT
cTerneHb TouHOCTH. Mnentudukarop wucrounuka Oepercs uz ANSI/AGMA
2015-1-A01. Unentuduxkatop Q ucnonb3yercs, €clid 3HA4YEHUs OepyTcs U3
craanaptToB AGMA 2000-A88 u 390.03. Ecnu 6ykBa OTCYyTCTBYET, TO 3HAYCHUS
oepytcs u3 crangaproB AGMA 390.01 i AGMA 390.02.

Ha puc. 2a u 26 npencrapieHbl JaHHBIC O HANPABIEHUW BUHTOBOW JIMHUU
3yobeB (Helix). OTtu w3MepeHHs BBI3BIBAIOT OCOOBI HMHTEpeC, TaK Kak IeIb
nuddepeHnrana HemoCPEACTBEHHO BIMSAET HA (POpMUPOBAaHNE BUHTOBOMW JTMHUU
3yObeB [5]. U3Mepenus mokaszanel oTaenbHOo s mpaBoro (Right Flank) u
nesoro (Left Flank) Topia, usmepenus npoBoasiTes A 4eThipex 3yObeB: 1, 5,
10, 14. Ilo ocu aOcuucc OTKJIAOBIBAETCI CMEIICHUE BUHTOBOW JMHUHU OT
HOMMHAJILHOTO 3HAYEHUs, IO OCH OPJAMHAT — PACCTOSHUE OT COOTBETCTBYIOIIETO
Topia. llena nmenaeHus mo ocu abCIUCC U OpJMHAT yKa3aHa clieBa OT TpadUuKoB
(s opmuHar to 1.1 mm, s aberuce — 50 pm (MxM)). 3amMepbl TOTPEITHOCTH
BBIIOJIHSIIMCh  Ha paccrosand ot 50 mo 150 MM OTHOCHTENBHO
COOTBETCTBYIOILIETO TOpLA, MOJIYYEHHbIE 3HAYCHHUs] OTOOpa)KkaloTCsi B BUJIE
KpacHOU JIMHWUU, CUHSS JINHUS XapaKTepU3yeT CpeIHee 3HaYCHNE, OTHOCUTEIBHO

KOTOPOM KOJICOIFOTCS OTKIIOHCHHUS.
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Pucynok 2. I'paduk pe3ynbTara v3MEepeHUs: BAHTOBO JIMHUY 3y0a: a) JJist

mectepau Ne 1; 6) s mectepan Ne 2.
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[lo pe3ynapTaTam wH3MEpeHUs MNpPOrpaMMa OMNPENENSeT: MOrPEIIHOCTh

HampasieHus 3yoa, f, , momHyio morpemmHocTs HampasieHus 3yba, F, wu
HOTPELIHOCTh MPOAONIBHOIN Gopmbl 3yba, f. . Pe3ynapraTel BeIYMCICHMI A

KaXJI0ro 3y0a mpencTaBiieHbl B Ta0nuie, Huke rpadukoB. [lomydeHHoe
3HaUCHHWE CPaBHUBACTCI C HOMHUHAJIBHBIM, W €CIM OTO 3HAUYCHHE HE
yJIOBJICTBOPSET 3aIaHHBIM TpeiesiaM, TO OHO MoMedaeTcst 3Be3104koi (*).

Jnis kaxmoro 3y0a ompenernsieTcss CpedHee 3HAYCHHE HCCIIeIyeMbIX
rapamMeTpoB, Ha OCHOBE YETO IMPHCBAWBACTCS Ta CTETIICHb TOYHOCTH, KOTOPOM
COOTBETCTBYeET 3yOuaroe kojieco. Mcxons u3 3THX Tpex MmapaMeTpoB MpOQuIs
3y0a, ompesensercs HauOoIbIIas CTENeHb TOYHOCTH, KOTOPOH COOTBETCTBYET
mectepuu. B tabmune 3 11 cpaBHEHUs TMOKa3aHbl 3HAYEHHUS] OCHOBHBIX

napamMcTpOB BHHTOBOM JIMHUM 3y6a. B uucnutene YKa3aHbl 3HAYCHUSA OJIA

mectepHu Nel B 3HamMuHaTene a7s mectepHn Ne2.

Tabnuua 3 - Pe3ynbraTsl H3MEpeHUs] OCHOBHBIX NTapaMeTPOB BUHTOBOW JIMHUU 3y0a.

[Tapamerp [IpaBeb1it TOpen JleBbli1 TOpE1]
Cpennee | CreneHb Cpennee | CreneHb
3HA4YEHHE, | TOUHOCTH 3HAYEHHE, | TOUHOCTH
MKM MKM

[TorpenHocTh 3 D9 -3 D8
HampasneHus 3yoa, f,, -6 D9 -5 D7
[Tonnas MOTPEIIHOCTh 16 D9 16 D9
HarnpasleHus 3y0a, F 37 D11 17 D10
[TorpemHocTh 13 D9 12 D10
IIPOJIOJBLHOM (hOpMBI 3yOa 37 D12 16 D11

VYuuThiBas, 4TO B Ka4e€CTBE PE3yJbTUPYIOUIEH CTEIIEHU TOYHOCTH Oepercs
camas Hauxynaumias, noiydyaeM y mectepHu Nel cremenbp Tounoctu D9 nns
npaBoro Topua, D10 mns meBoro Topra; y mectepHu Ne2 CTEeHb TOYHOCTH

D12 nnsa npaBoro topia, D11 s neBoro topma. OTciofa aenaeM BBIBOJ, YTO

http://g .kubagro.ru/2013/06/pdf/63.pdf
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MO0 TOKa3aTensiM TMOTPEUTHOCTH BUHTOBOM IJMHUU 3yObeB miectepHs: Nel
W3roTOBJICHa TouHee mmectepHru Ne2. CrnemoBarenbHO, TUTapa auddepeHiaia
HACTPOCHHAsi C TIOMOIIBIO CTAaHJAPTHOTO KOMIUIEKTa TMpHUBeNIa K OoJbIei

IMOIrpC€IIHOCTH, HCKCIMU C IIOMOIINBIO KOMIUICKTA IIPCAIOKCHHOI'O B pa60TaX

12, 3].
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