TexniuHuii cepBic arponNpoMmcIOBOro, JIICOBOT0 Ta TPAHCIOPTHOI0 KOMILIEKCIiB
Technical service of agriculture, forestry and transport systems ~ Nel12’ 2018

binuk C.I'.,
dunsa B.1L.,
danonn O.1.,

Ié“e“m,ﬁ ?’III ITHEBMATUYHWIi ABTOMATH30BAHHMI

MeMeH‘B g MPUCTPI 1JIsI CBEPJIIHHSI OTBOPIB B

soapiyRe L TPYBUACTHUX 3ATOTOBKAX I HAPI3AHHSI PI131
JIOKPEMIICHUHU ITAPO3ALT

HYBIll Ykpaiau

«bepexaHchKnii arpoTeXHIYHMIH

IHCTHUTYT»

M. bepexanu, Ykpaina,

E-mail: kaf am@ukr.net

VIIK621.81.

Ilpusedena KoHCMPYKYis NHEBMAMUYHO2O0 ABMOMAMU308AHO20 NPUCMPOIO OIS
ceepllinHsg omeopie i napizanHs pizi. Bueedeni ananimuyuni 3anexicnocmi 0 6U3HAYEHHS
CUNIOBUX | KOHCMPYKMUBHUX NApamempie.

Knwuosi cnosa: mpybuami 3a20mo8Ku, ceepiinis 0meopie, HAPi3auHs pi3i, mex-
HOIO2IYHI npoyecu.

Beryn. TpyOuaTi 3aroToBKM HIMPOKO BHKOPHCTOBYIOTHCSI B CLTBCHKOTOCIIONAPCHKHIX
MaIlIfMHaX, OCHOBHUMH OMEpalisMU 3 HUMU € BiJIpi3aHHS Ha MipHI KYyCKH, CBEPJIHHS OTBOPIB,
Hapi3aHHS pi3el, 3BaploBaHHs Ta iHIIe. TOMY BUKOPHCTAHHS aBTOMAaTH30BaHUX PUCTPOIB IS
iX mojadi 1 IHIINX OTepalliil € BUIPAaBIAHHM.

Jlo mepeBar MHEBMAaTUYHUX aBTOMATU30BAaHUX MTPUCTPOIB BITHOCUTHCS — IPOCTOTA KOH-
CTPYKIIii 1 Mana co0iBapTICTh BUTOTOBJICHHS, IIBUIKOX1IHICTh, HA/IIHHICTH B POOOTI Ta 1HIIIE.

AHaJi3 pe3yJbTaTiB A0ciaxKeHb i myosikamiii. [IlutanHsIMU MexaHi3alii TEXHOJIOTi-
YHMX OIepaLiii MEXaHOCKIAaJalbHOTO BUPOOHHUIITBA CIIIbCHKOTOCHIOJAPCHKUX MAIINH MPUCBSI-
yeni npani Kopcakosa B.C. [1], bonotin X.JI [2], PakoBanu A.T'. [3], Pynenko I1.0. [4], Ma-
tanid A.A. [5], llonosunkin A.H. [6] 3yeB [7], ['eBko b.M. [8], Aynany A.A. [9], [Tununens
M.L [10], Ta 6araro iHmmx. OHAK UMK psJT TUTaHh BUTOTOBJICHHS JIETaJIeH CLITLCHhKOTOCTIO-
JapChKUX MAIIMH 1 po3poOeHHs 3aco0iB MexaHi3allii 1 aBToMaTu3alii moTpe0yrTh MoAalb-
[IUX JIOCIKEHb.

Merta podotu. Po3poGienns 3aco6iB MexaHi3allii MEXaHOCKIa1aJbHOTO0 BUPOOHHUIITBA
B CLIIBCBKOTOCTIOAAPCHKOMY BUPOOHHIITBI MOTPEOYIOTh MOAAIBIINX TOCIiIKEHb.

Peanizanisi po6otu. [IlHeBMaTHUHMIT aBTOMATH30BaHUHN PUCTPIN 71 CBEPATIIHHS 1 Ha-
pizaHHs pi3i B TpyO4YacTUX 3aroTOBKax 300pa)K€HO Ha pHC.l, SKUH BUKOHAHO Y BHIJISI KOp-
myca 1 3 MHEBMAaTUYHUM 3aTHCKHUM MPUCTPOEM 2, SKUI OCHAIIEHUN MHEBMOIMIIHAPOM 3 Bi-
JOMO1 KOHCTPYKIIIi 3 MOXKJIMBICTIO OCBOBOT'O TOPH30HTAILHOTO TIEPEMIIIIEHHSI.

Kpim mporo 3Bepxy kopmyca 1 BCTaHOBJIEHO BIIOMHI MeXaHi3M 3aBaHTAXEHHS LIWIIH-
JAPUYHHX 3arOTOBOK 4 B 30HY pi3aHHs 5 y BUIIIAI JIOTKA 6 B1IOMOi KOHCTpYKii. J[7st TouHoTrO
0a3yBaHHsI 3arOTOBKH Ha MO3HUIIIT pi3aHHs 11 333y MIATUCKY € THEBMAaTUYHUNA MIPUKUM 7 BiJIO-
MUM CIIOCOOOM 1 BiJIOMOT KOHCTPYKIIII.

[Ipuctpiii ocHalleHUI MNUHAECTPHUM BY3JIOM 8 BEPTUKAIbHO-CBEPUIMIBHOTO BEPC-
taty. lle mmingens 9, 3aruckamii natpod 10 cBepuio-mitumuk 11, peBepc 12 1 peBepcHOrO
yrnopa 13. Po6oTa mpucTporo 3iHCHIOITh Kyladok nmojadi 14, 3arotoBok 4 1 kynadok 15 pe-
T'YJIIOBaHHS pOOOTH 30JI0THUKA 16, SIKUI pETyIIOe 1Mo1ady CTUCHYTOTO TIOBITPS B THEBMAaTHYHI
HWTIHAPH 7 3aTUCKY 3arOTOBKH 4 1 ii 6a3yBaHHA B 30H1 pi3aHHSA — 5.
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Puc.1 — IIneBMaTHYHMIT ABTOMATH30BAHMIA IPUCTPIii 119 CBepPAIIHHA | HApi3aHHA Pi3i B TPy04acTHX 3ar0TOBKAX

[IpucTpiit ocHaeHni KOHAYKTOPHOO ITUTOIO 17 3 KOHAYKTOPHUMH BTYJIKAMHU, SIKi BUKO-
HaHi y BUIJIS1 YIIOPHOTO MiAMKITHUKA 18 3 METOrO SIBHOTO 3MEHIIICHHS 3HOIICHHS IHCTPYMEHTIB 1
I1ABUIIEHHS iX HAAIHHOCTI 1 TOBFOBIYHOCTI.

Pobota mpucTporo 31iHCHIOEThCS HACTYITHUM YHHOM. B TOTOK 6 BCTAaHOBITIOIOTH TPYOYacTi
3aroToBKU 4 B MEBHiM KibKOCTI. MexaHi3M 3aTHCKY 3 BiIBOASATH BIIPABO 3 MOXKJIMBICTIO OJHIN
TpyOYAaCTii 3aroTOBII TIOCTYIUTH B 30HU pizaHHs 5. [Ipu 11bomy 3a 1omomororo Kynaukis 151 14
3MIICHIOIOTH YIIPaBIiHHSA POOOTOO MPUCTPOIO 1 3aTHCKY 3arOTOBKH 3 IBOX CTOPiH IMTHEBMOLIMITIH/I-
pamu 3 1 16 1 mpu bOMY 3/1IHCHIOIOTH CBEPUTIHHS OTBOPY 19 B TpyOUacTiii 3aroToBIi 1 Hapi3aHHS
pi31 CBEpUIOM-MITUYMKOM 11 HUIsIXOM HOTo ONyCKaHHS BepTUKaIbHO BHU3. [Ipy IboMy TOpels pe-
BEPCHOTO yropa 13 BoupaeThCs B MWTIHAPUYHE KUTbIIS, SKAN 3HA3Y € Y B3a€MO/IIi 3 YIIOPHUM ITif-
IIMITHUKOM, a cBepIo 11 omycKaeThesi B HU3 B OTBIp KOHAYKTOpHOI BTYAKH 18. IIpu mansimomy
OITyCKaHHI piXy4oro iHcTpyMmeHTy 11 3miiicHIO0Th HapizaHHs pi3i. [Ticist 3aKkiHUeHHsT Hapi3aHHS
pi3i B oTBOpi 19 BKIIOUaeThCs peBepc 12 3a 10MOMOror peBepcHoro yrmopa 13 1 cBepio-MiTuuK
MOYMHAIOTH 00EPTATHUCS B MPOTUIICKHY CTOPOHY 1 IiTHIMaeThes BBepX. LmmiHapuana npokiaaka
20 BUKOHAHA y BUTJISII KUTBL 3 AlaMeTpaMu YIOPHOTO MiAIIMITHUKA BiIOMOI KOHCTPYKIII 0e3
3aigaHHs 3’ €THAHUMU JETATSIMU. 32 JIOTIOMOTOF0 KyTaukiB 15 1 14 3aTUCKHI MeXaHi3MH BiJIBOJSTH
3 30HH pi3aHHs, TOTOBY JI€Tallb 3BIITH 3HIMAIOTh, @ B il MICIIE IOCTYIIA€ HACTYIIHA 3arOTOBKA, SIKY
B aBTOMAaTUYHOMY PEKHMMI BCTAHOBJIIOIOTH B TIPUCTPIH 1 TaIbIlle 3IHCHIOETHCS MIPOLIEC Pi3aHHS.

Jlo mepeBar mpuCTPOIO BITHOCUTHCSI MOXKJIMBICTH CBEPITIHHS OTBOPIB, Hapi3aHHs pi3el, 1
BUKpY4YyBaHHS MiTurKa 11 peBepcHIM MexaHi3MoM 12 TpH 11boMY BiIOYBa€ThCsl PO3LIMPEHHS Te-
XHOJIOTIYHUX MOXKJITMBOCTEH 1 MiIBUILIEHHS PO TyKTUBHOCTI TIpaIli.

[pakTH4yHO MIBUAKOCTI pi3aHHS MITYMKAMU MpUAMaioTh y Mexax V = 10...20 m/xB., xo4a
HIBUIKOPI3aIbHUMU aBTOMAaTHUMHU MITYMKAMU MOKHA Hapi3aTu pi3bOJICHHS B Talfkax 31 IIBUJKO-
crsimu pizanHs V <50 M/XB.

[IBUAKICTH pi3aHHS MITYMKAMH, KPYTIUMH TUIAIIKAMH 1 CAMOBIIKPUBAIOYHUMHE Pi3600-
BHMH T'OJIOBKAMU OOYHCITIOIOTH 32 PIBHSHHSM [ 3]
_CK,D” , )

Tt
ne C, — Koe]iIlieHT, 110 BpaxoBye YMOBH 00poOKu; D — 30BHIiIIHIN AiaMeTp pizsdu; K, — nomn-
paBOUHUH KOEILIEHT, 1[0 BPaXOBYE MapKy 0OpOOIIOBAaHOTO MaTepialy i BUI IHCTpYMEHTY; T’
— CTIHKICTB, XB;  — KPOK Pi3b0H, MM.
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BaxmmBum napamerpoM pi3b00 Hapi3aHHS € CTIHKICTh Pi3bOOHAPI3HUX IHCTPYMEHTIB — 1€
CyMapHH{ 4ac, BUTpAueHU Ha Hapi3yBaHHs Pi3bOM OAHOTUIIHHMX 3arOTOBOK JI0 MOMEHTY, KOJIHU
3HOLTYBaHHSI 10 33/IHil MOBEPXHI Pi3bOOHAPI3HUX IHCTPYMEHTIB JIOCATa€ KPUTEPIIO 3HOCY h3max.

KpyTHHii MOMEHT B HBIOTOHO-METpax JJIsl pI3€HapI3HUX IHCTPYMEHTIB BU3HAUAIOTH 13 3a-

nexuocti M,, =C K D"P (4), ne D — 30BHiHIA giameTp pizi,mm; P — Kpok pisi, mm; C, —

Koe(illieHT, Skt BUOMParOTh 3a yMOBH [1].
Crifikicts T IAPaXOBYIOTH 3T1IHO PiBHSAHB (1), 1010 CTIMKOCTI iHCTpYMEHTY. J1J1s MiTum-
KiB, KpYIJIUX IUIALIOK 1 CaMO BIIKPUBAIOUMX Pi3bOOHAPI3HUX TOJIOBOK [3].
C Dl 2 1/m
T=|——| . @)
X
vt
IIE, M, X — IOKa3HUKHU CTEIEHIB.
EdekTiBHA NOTYXHICTB B KiJIOBaTaX, BUTPAYA€ThCS HA HAPI3YBaHHS Pi3bOU, BU3HAYAETHCS
3a piBHAHHSM [ 3].
N,=60M n 3)

ne My — KpyTHUI MOMeHT, KHM; n — yactota obepranHs 00/XB.

OcHoBHHUI Yac poOOTH pi3pOOHAPI3HOTO 00T HAHHS, BUTpaueHUd Ha 0OpOOKY OfHI€T 3a-
TOTOBKH JUTS PI3HUX METOZIB Pi3b0OHAPI3aHHS, PO3PAXOBYETHCS 38 TAKUMHU PIBHSAHHIMHU: IS Pi3b-
OOBHX pI3IIB

t. =1, +1 +f)ig/(nP), “4)
TS TAHKOBUX 1 MATMHHKUX MITYMKIB, HApi3aTH pi3b0y B HACKPIZHUX OTBOPax

ty=(1,+1,)/(nt).

ne [, — MOBXXKWHA Hapi3aHHs Pi3l Ha 3arOTOBKAX; /, — TOBKMUHA POO0OYOi YACTHHU 1HCTPYMEHTA; 11 —
KLUTBKICTh 00€pTiB.

[latpon mnsa HapizaHHs pi3i (puc.l) BUKOHAHO y BUIVIAAL CTYMIHYACTOTO HMTIHAPHYHOTO
Koprrycy 1, 3 JIiBOi CTOPOHU Y TICHTPATLHOMY OTBOPI 2 SIKOTO KOPCTKO BCTAHOBIICHO LIVITIHAPHYHY
OIpPaBKY 3 3 MOKJIMBICTIO OCBOBOTO TIEpEMIIIIEHHs. B oIpaBIli Mo 30BHIIIHBOMY JiaMeTpy piBHO-
MIpHO IO KOJIy BCTAaHOBJICHO JAEKLIbKA PSIIB KYJIbOK 4, HAIPUKIIAM, TPH, K1 3aBAIbIIbOBaHI y ce-
PUYHHX BHIMKax 5 ONMpaBKH 3 3 MOJKJIMBICTIO KPyroBoro npoBepTanHs. Kynpku BepxHiMu chepu-
YHUMH TTOBEPXHAMH € Y B3AEMOIIi 3 MIBKPYIIIMMH OCHOBHMH Ia3aMu 6, sIKi BUKOHAH1 Y IEHTpaJlb-
HOMY OTBOpI 2 CTYIIHYACTOI IITIHAPUYIHOTO Kopiyca | piBHOMIPHO I10 KOJTY.

KpiMm 116010 3 JIBOTO TOPIS CTYMIHYACTHIA WTIHAPUYHNI KOPITYC 3aKPUTHI KPHIIKOIO 7 3
LEHTPaJIbHUM OTBOPOM &, SIKUH € y B3a€MOIii 3 30BHIIIHIM JIiaMeTpoM orpaBk 3. B oMy oTBOpi
KPHIIIKH 7 HaIIPOTH KYJIOK BUKOHAHI HACKPi3HI OChOBI MIBKPYTJi Na3u 9, sKi € (paKTUIHO TPOJI0-
BXKCHHSIM BHYTPIIIHIX OCbOBHX MIBKPYTIINX IMa31B 6 BHYTPIIIHEOTO OTBOPY 2 CTYMIHYACTOTO ITHJTi-
H/IPUYHOTO KOPITYCa /TS BUTBHOTO OCHOBOTO MEPEMIIIIEHHS OTPABKHU 3 KYJIbKaMHU.

BucnoBok. Ha ocHOBI IpoBeIeHUX TOCTIKEHb MOKHA 3pOOUTH HACTYITHI BUCHOBKH:

1. Po3pobieHo mHeBMaTH4HUI aBTOMATH30BaHUI IPUCTPIi U151 CBEPIIIHHS OTBOPIB B TPY-
OuaTux 3aroToBKax 1 Hapi3aHHA pi3i, 110 3a0e3meuye 30UTbIIeHHS MPOYKTUBHOCTI Tparli 1 MiABU-
IIy€ TOYHICTH OOPOOIECHHSL.

2. TlpuBeneHi aHANITHYHI 3a71€KHOCTI JJIsl BU3HAUCHHS PEXKUMIB Pi3aHHS.
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Summary

Bilyk S.G., Dynia V.I., Flionts O.l., Klendiy M.I., Semeniv I.I., Marchuk N.M.

Pneumatic automated apparatus for drilling holes in tubercular billets and for cutting threads

Tubular billets are widely used in agricultural machinery. Cutting off blanks for dimensional

pieces, drilling holes, cutting threads, welding etc. are the main operations of mechanical engineer-
ing. The advantages of the device are specific speed, reliability at work, low production cost.

10.
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