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CHUXeHHME OJKCIUTyaTallMOHHBIX 3aTpar Ha IOJJIepKaHHe B Pa0OTOCHOCOOHOM COCTOSIHUM TEXHUKH BO3MOXKHO
MyTEM PalMOHAILHOIO BOCCTAHOBJICHUS W YHNPOYHEHUs JieTajell CeIbCKOXO3SMCTBEHHBIX MAIllMH, HA OCHOBE pa3pabOTKH
OPUTHHAJIBHON TEXHOJOTHUYECKOW OCHACTKH, HAIIPUMEp, JUIsl TUCKOBBIX pab0oYux OpraHOB. BEHIMOIHEH KPUTHUECKHUUA 0030p
NPUCTIOCOONeHNH Uit (PUKCUPOBAHMS JieTalled pa3inu4HblX (OpM M Ha3HaueHHs. BBISBIEH OCHOBHOW HMX HEIOCTAaTOK —
HEBO3MOKHOCTb ITPOYHOTO 3aKPEIUICHHs B TOKAPHOM CTaHKe M (PMKCUPOBAHUS JETaled THIIA «IUCK» C TapaHTHEeld TOYHOCTH
pu UX 00paboTKe, a TAKKE CIOKHOCTh KOHCTPYKIIMU YCTPOWCTB, YTO CKa3bIBAETCS HA TPYJOEMKOCTH BBIITOJHEHUS paloT.
C nenblo ycTpaHeHUs! HEI0OCTAaTKOB, pa3paboTaHO MPHUCIIOCOOIeHUE 10 crioco0y 3aKperuIeH sl JUCKa COIIHUKA B TOKAPHOM
CTaHKe MPHU YNPOYHEHHUHU C MOMOIIBIO JIEBOI M mpaBoil ompaBok. KOHCTpYKIUS MMeeT Clenyrolline pa3Mephbl: Hapy KHBIH
JMaMeTp ornpaBok — 45 MM, pe3p0oBoe coenunenre — M 16, pa3Mep IIeCTUrPaHHBIX TOPLEBBIX I'a€K «I0J KIItoWw» — 24, o0uias
JUIMHA TIpHCcIIocoOenus B coope — 258 MM, rpaBasi onpaBka uMeeT JUInHYy S0 MM, JieBasi orpaBKa, CHaOKeHHas IPHKUMaroIei
TOPLIEBOH HOBEpXHOCThIO AuamerpoM 60 mm. OOmiee ycuiue 3arsruBaHust pe3bboBoro coeaumHenus — 200 H. IIpu sTom
MHUHHUMAIIbHBIN KOA((GHUIMEHT 3amaca Mo yCTaJOCTHON NMPOYHOCTH KOHCTPYKUMH paBeH 16; SKBHBaJIEHTHbIE HOpPMaJbHBIE
HalpspKeHUs1 B Tejle mpucnocoOienus He npeBbimaror 3,5 Mlla; koa¢dduuneHT 3anaca no ycrajaoCTHOW MPOYHOCTH PaBeH
2,637; nepemenienne paboueil KpoMku aucka cocrasiser 1,034 MM. AHaIUTHYECKUI pacyeT B MPOrPaMMHOM KOMILIEKCE
APM Win Machine noarsepaui, 4o npu o0paboTKe AUcKa B cOOpe 00ecIeunBaroTCsi HPOYHOCTD U KECTKOCTh KOHCTPYKIHH
npucrnocoOyeHus. AnpoOarus yCTaHOBKU IPHCIIOCOONIEHUs] HA TOKAPHOM CTaHKE C MMHTAlMell o0pabOTKM IOonTBEepAnIIa
paboTOCIOCOOHOCTh TEXHUYECKOTO PELICHUSI.

KiroueBbie ci10Ba: cesuika, JUCK COIHUKA, ONpaBKa, (PUKCAIHs, YIIPOUHCHHE.

®opmar nurupoBanus: [Tactyxos A.I", BonkoB M.U. PazpaboTka npucnocoOieHus i1s 3aKperuieH s TUCKa COLTHUKA
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Drop of operating costs for maintenance in operating state of the equipment is possible by rational restoration
and hardening of details of farm vehicles, on the basis of development of the original industrial equipment, for example, for disk
working bodies. The critical review of devices for fixation of details of various forms and appointment is executed. Their main
shortcoming — impossibility of strong fixing in the lathe and fixations of details like “disk” with accuracy guarantee is revealed
at their processing and also complexity of design of devices that affects labor input of performance of work. For the purpose
of elimination of shortcomings, adaptation on mode of fixing of disk of soshnik in the lathe when hardening by means of the left
and right mandrels is developed. The design has the following sizes: outer diameter of mandrels — 45 mm, threaded connection —
M16, the size of “turnkey” hexagonal face nuts — 24, the total length of adaptation assembled — 258 mm, the right mandrel
has length of 50 mm, the left mandrel supplied with the pressing face surface — with a diameter of 60 mm. Common effort
of tightening of threaded connection — 200 N. At the same time the minimum safety factor on fatigue strength of design is
equal to 16; equivalent normal tension in body of adaptation does not exceed 3.5 MPa; safety factor on fatigue strength of disk

VESTNIK FGOU VPO «MOSCOW STATE AGROENGINEERING UNIVERSITY NAMED AFTER V.P. GORYACHKIN», 2019, No 1 (89)  ————— 49



TEXHUYECKWI CEPBWC B AMK

is equal to 2.637; conveyance of working edge of disk makes 1.034 mm. Analytical calculation in the automated workplace
program complex APM Win Machine has confirmed that when processing disk strength and ruggedness of design of adaptation
are assembled provided. Approbation of installation of adaptation on the lathe with imitation of processing has confirmed

operability of technical solution.

Key words: seeder, disc coulter, mandrel, fixing, hardening.

For citation: Pastukhov A.G., Volkov M.I. Development of device for fixing disk drill boot in a lathe when hardening.
Vestnik of Moscow Goryachkin Agroengineering University. 2019; 1(89): 49-54. (in Rus.).

BBeagenune. MexayHapoaHas NpakTUKa CBHUIIETENbCTBY-
€T O TOM, YTO JIOJISi BOCCTAHABIMBACMBIX JIeTalicii B oOIeM
o0beMe TOTPeONICHHS 3alaCHBIX YacTeH TOCTUTAET B Pa3BH-
TBIX 3apyOexHbIx crpaHax 30...35%, ognako B Poccun stor
MoKaszaTellb 3a mocjenHue roasl cHuswicsa. [lo mporHozam
crenmanucros ®I'EHY TOCHUTH, x 2020 1. 06beMbI BOC-
CTaHOBJICHUS JOJDKHBI YBEIUYUTHCS A0 6...7 MiIpa pyo., 9To
cocTaBuT 25...30% oT mocTaBKU HOBBIX 3allaCHBIX yacTew [1].
IIporuo3 Ha yBennyeHrEe 0OBEMOB BOCCTAHOBIICHUS JCTAJCH
B Poccun COOTBETCTBYET MHUPOBBIM TEHIEHLMSM, MOITOMY
HEOOXOIUMO YICIUTh OOJNBIIOE BHUMAHUE BOIIPOCAM OpTaHH-
3allMM ¥ TEXHOJOTUSIM BOCCTAHOBJICHUS JI€Tajieil, OCTOSIHHO
YBEIIMYHBATh ACCUTHOBAHUS Ha pa3pabOTKy HOBBIX CIIOCOOOB
U TIEpPEI0OBOTO 000PYIOBAHUS.

B orevecTBeHHOH 1 3apy0eKHOM CENbCKOXO3IHCTBEHHON
TEXHUKE [MIHPOKO MPUMEHSFOTCS IUCKOBBIC pabodne OpraHEI,
B YaCTHOCTH, 3€pPHOBBIE CESUIKH BKJIIOYAIOT JUCKOBBIE COIIHU-
ku. [lpu skcrulyaTanuu MOCieqHUE TMPEeTepIeBaloT AUaMe-
TpaJbHBIA U3HOC AUCKOB, B CBSI3U C YEM BCTAET BOIIPOC O CHU-
keHnd u3HOca. O030p JIUTEpaTypHBIX MCTOYHHKOB MOKA3HI-
BAET, YTO YMEHBIIUTh U3HOC MOXHO MyTEM YIPOUHEHUS pa-
004nX KPOMOK AHCKOB. [Ipu 3TOM BO3HHKIIA HEOOXOIUMOCTh
B pa3pabOTKe MPHUCIOCOOICHUS A YCTAaHOBKU JHCKOBBIX
pabo4YrX OpPraHoB MPH BOCCTAHOBJICHUU U YIIPOUHCHHUH HA TO-
KapHOM CTaHKE, KOTOPOE MOXET ObITh MPHUMEHEHO B PEMOHT-
HBIX MACTEPCKUX PETHOHAIBHBIX arpapHBIX MPEIITPUITHIH.

Heap padoTbl — pa3paboTKa NpUCTIOCOOIEHHS A1t (PUK-
cauuu nucka comHuka cesuiku C3T-3,6A B TOKapHOM CTaHKe.

J1st moCTHKEHUs! LeNd MOCTaBJIEHbl 3aJayd: MPOBECTH
0030p ¥ BBHITIOJHUTH aHAJHU3 CYIICCTBYIONIUX MPHCIOCOOIe-
HUH U QUKcayu feTajei B BUAE J¥cKa, pa3paboTaTh Mpu-
criocoOieHue s (pUKCAUU JAUCKA COITHHKA U 000CHOBATh
€ro KOHCTPYKTUBHBIE NTapaMeTphl.

Marepuan u meroabl. CylIeCTBYeT MHOXKECTBO KOH-
CTPYKLUHN TEXHOJOTUYECKOM OCHACTKH, MPUMEHSEMBIX IS
(ukcupoBaHus IeTanedl pa3nu4dHOi (HOpMBI M Ha3HAYCHUS
¢ mocienyronield o0paboTkoil MX pabounx MOBEPXHOCTEH:
YCTPOMCTBO Ui KPEIUIEHUS 3arOTOBOK Ha IIMUHIENE TOKap-
HOT'O CTaHKa, B YACTHOCTH LITAMIIOBOK KoJiec [2], ycTpoicTBO
JUTS 3aKPETUICHUS IIFUTUHIPHYCCKUX 3arOTOBOK IIpH 00padoT-
Ke Ha TOKAapHOM craHke [3], mmaHmaiiOa aius 3aKperuicHUs
JIeTaIn CIOKHOU (opmbl [4], orpaBKa JUIs HO3UIMOHUPOBA-
HUS U 3aKPEIUICHUS TUCKOB aBTOMOOIIBHBIX KOJIeC IIpU 00pa-
0OTKe Ha TOKApPHBIX CTaHKaX [S5], aBTOMaTHYECKUIl ITAHTOBBIN
NaTpoH Ui 3aKpeIUIeHUs LUIUHAPUYECKOro umaaenus [6],
YCTPOWCTBO JUIS LICHTPUPOBAHUS W 3aKPEIUICHHS 3yO4aThIX
Kojiec [7], 3aMMHOE MPUCIIOCOOTICHUE [T ACTaNCH IIHIIHH-
JIpudeckoil ¢popmel [8], yHUBepcaibHOE 32)KHMHOE yCTpPOWH-
CTBO JJISl TOHKUX LMIUHAPUYECKUX Aerajneil [9], 3axumHon
MATPOH JIIS 3aTOTOBOK O0OJIOUEK C COOCHBIMHU IHJIHHPUYC-
ckumu otBepcTusimu [10].
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Hcxons M3 HENOCTaTKOB BBINIEYTIOMSHYTHIX YCTPOMCTB,
3a7aueil N300peTeHNs! SBISETCS CO3/aHHE MPHUCIIOCOOICHUS
JUIL TOYHOTO O0a3upoBaHUsI W HAIEKHOM (PUKCcAMM IHCKa
IIPY YIIPOYHEHUH C HU3KOH TPYIOEMKOCTBIO CHSTHUS U 3aKpe-
TUIEHHS TUCKA CO CTYNUIIEeH Ipu 00ecrieueHnH POCTOTHI KOH-
CTPYKLHH.

[Ipucnocobnenne A yCTaHOBKHM JHCKOBBIX pPabOdMX
OpTaHOB IPH YIPOUYHEHUH HA TOKAPHOM CTaHKE BBIIIOJHEHO
U3 JIBYX ONpaBoOK. JIeBasi ompaBKa CONEPKHUT y3eJ Kperuie-
HUS B IIIMHJEIE CTaHKa, pe3b00BOE OTBEPCTHE, IIECTUTPAH-
HYIO TOJIOBKY IOJ KJIIOY M NPHXMMAIOIIYI0 TOPLEBYIO II0-
BepxHOCTh. [IpaBas onpaBka cOIEpKHUT ITOCAOYHYIO YaCTh,
Ppe3b00BYIO YACTh, NMPHKUMAIOLIYIO TTOBEPXHOCTbH, IIECTH-
TPaHHYIO TOJIOBKY ITOJl KJIIOY M LIEHTPUPYIOIIEe OTBEPCTHE
[11,12].

JlaHHas KOHCTPYKLHMsI TOJDKHA oOnajgarh J1OCTaTOYHOM
IIPOYHOCTBIO M JKECTKOCTHIO, YIOBJIETBOPSATH TPEOOBAHUIM:
CTEp KEHb IPaBOH ONPABKH JOJDKEH OBITh NPSIMOINHEHHBIM,
a ONOpHasl IUIOCKOCTDH JIEBOM ONpPaBKH — IEPIEHIAUKYISP-
HOM K ocu pe3b0bl; pe3bba Ha JIEBOM W NMpaBOW OIpaBKax
HE JI0JDKHA OBITh CMSITa U UMETh TPELIHNH; ONPaBKHU JOJIKHBI
HaJEXHO (PUKCUPOBATh JMCK, HE JAOMYCKas €ro IpoKpydu-
BaHUSI.

B nporuecce pa3paboTky KOHCTPYKIMH OBUTH BHIITOJHEHBI:

1) u3MepeHHst reOMeTpHYECKUX IIapaMeTPOB AMCKa B cOope;

2) nocrpoenne 2D-Monenu aucka ¢ BBIIOJIHEHHWEM pa-
Oounx uyepTekel aerayeil mpeaylaraeMold KOHCTPYKIHH, I10-
crpoeHne 3D-monenu cOOpKM ycTpoHCTBa B TpaduuecKoM
penaxrope KOMITAC 3D;

3) ananmTH4yeckoe 00OCHOBAaHME IMAapaMETPOB HPHUCIIOCO-
OJIeHMs M ITPOBEPKA HA IMPOYHOCTH M JKECTKOCTh pa3paboTaH-
HOW KOHCTPYKIIUH;

4) U3rOTOBIICHHE OIBITHOTO 3K3EMIUISPa IPHUCIOCOOICHUS
U TIpaKTUYECKast anpoOalyst Ha TOKAPHOM CTaHKe.

OOmuit BUJ NpeayiaraeMoro MpUCHoCoOIeHUs Ul ycTa-
HOBKHM JIUCKOBBIX pabOYMX OpPraHoB IIPW YIPOYHEHUH Ha TO-
KapHOM CTaHKe IIpe/ICTaBlIeH Ha PUCYHKE 1.

B crynuue nucka / ycraHoBieHa IpaBasi OIIPaBKa 3a CUET
M0CaJ0YHON MOBEPXHOCTH 2, MMEIOIIEH IMIMHAPHYECKYIO
(dopMy, 10 KacaHHs C NPMKUMAIOIIEH MOBEPXHOCTHIO 3 CTY-
nunel aucka. Ha pe3n0oByto yacTs 4 HakpydeHa JieBast OIpas-
Ka C IIOMOILBI0 BHYTpPEHHEH pe3nObl 5 10 MOIHOTO Ipuile-
TaHUsl TIPKUMAIONIEH TOPLEBOM MOBEPXHOCTH O K CTYIHLE
qucka. [llecturpannsie ToJg0BKM 7 U § 00eCIIeUnBaOT 32)KUM
CTYNUIB! JNCKA, MOCIEAHUI OTHOCHUTEIHHO OIPaBOK ycCTa-
HOBJIEH HETOABIDKHO. [ 3aKperyieHnsl AucKa B TOKapHOM
CTaHKe Ha JIEBOW OINpaBKEe BBHINOJHEH y3€l Ul KpeIIeHUs,
nMmeronmi GopMy HWIMHAPUIECKOH TOBEPXHOCTH 9, obecrie-
YHMBAIOIIMI HAaJSKHYIO (PUKCALUIO B IINKHAENE cTaHka. [l
(UKCcHpOBaHMs AMCKa 3a/1Hel 0aOKol Ha IIPpaBOl OIpaBKe BbI-
MIOJIHEHO LIEHTpuUpytolee orsepcTue /0.
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Puc. 1. O0mmnii Bua onpaBok B coope:
1 — ctynuna aucka; 2 — mocafiouHasi IOBEPXHOCTh; 3 — MPHKUMAIOIAs IOBEPXHOCTH;
4 — pe3p00Bast YacTh CTEPIKHS; 5 — BHYTPEHHsI pe3b0a; 6 — IPIKUMAaloIasi TOpIeBasi IOBEPXHOCTB;
7, 8 — mecTUrpaHHble FOJIOBKY; 9 — IUINHIpUYECKas TOBEPXHOCTD; 10 — nieHTpupytomye orseperue; 11 — nuck

Fig. 1. General view of mandrels assembled:
1 — disk hub; 2 — landing surface; 3 —pressing surface; 4 — threaded part of the rod; 5 — internal thread;
6 —pressing face surface; 7, 8 — hex heads; 9 — cylindrical surface; 10 — aligning bore; 11 — disk

PesyabraTrel M 006cy:XIeHHe. AHanuTHUECKas OLIEHKA
MPOYHOCTH U JKECTKOCTH KOHCTPYKLMH TOKa3alla, 4TO CyM-
MapHbIe HOpPMAJIbHBIC HANPSDKEHUS, JEHCTBYIOIIUE B KOH-
CTPYKLMH, MaKCUMaJbHbIE HaNpsbKeHus: u3ruba u aedopma-
LUsI AMCKA MEHBIIE NOMYCTHMBIX 3HAYEHUH NMPH NPUHSATHIX
KOHCTPYKTHUBHBIX IapameTpax [13]. B aToit cBA3u KOHCTpYK-
LUsT UMEET CJICAYIOLIHE TeOMETPUYECKUE pPa3sMephl: HapyK-
HBI THUaMeTp ompaBoK — 45 MM, pe3p00BO€ COEAMHEHHE —
M16, pa3mep HIECTUTPAaHHBIX TOPLEBBIX IaeK IO KIHOW» —
24, o01as IIMHA NPUCIIOCOOICHHS B cOope — 258 MM, mpaBast

KoadhduuueHT 3anaca no ycTanocTHOM Npo4HOCTH

orpaBka uMeet AauHy S0 MM, JieBasi olpaBKa cHaO)XeHa NpH-
JKUMAIOIe TOPIIEeBON MOBEPXHOCThIO AuaMeTpoM 60 mMm.
OOee ycuinue 3aTaruBaHus pe3b0OBOTO COEAMHEHUS CO-
ctrapnseT 200 H. B nemnstx npoBepku MPOUYHOCTH U KECTKOCTH,
a TaKoKe JUIsl BBISIBJICHUS CIIa0bIX MECT NPOBE/ICH aBTOMAaTH3H-
POBaHHBIN pacyeT B mporpaMMHOM KoMIiutekce Win Machine.
B uwactHOCTH, A7 HpeanaraeMoil KOHCTPYKIMU B cOope co-
CTaBJIeHBI rpaduyeckrue MOJIENIU U TIPOBEJICH pacyeT B MOAY-
nsix APM Shaft (puc. 2), APM Studio u APM Structure 3D

(puc. 3).
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Puc. 2. Pesyabrarsl pacuera B moayiie APM Shaft:
a — K03(h(UIMEHT 3araca Mo yCTaJIOCTHOM NPOYHOCTH; O — SKBUBAJICHTHBIC HOPMAJIbHBIC HANPSDKEHUS

Fig. 2. Calculation results of the APM Shaft module:
a — safety margin of fatigue strength; b — equivalent normal tension

VESTNIK FGOU VPO «<MOSCOW STATE AGROENGINEERING UNIVERSITY NAMED AFTER V.P. GORYACHKIN», 2019, No 1 (89)

51



B pesynbrare ycraHoBieHO, 4TO NpH 00paboTke obecre-
YHMBAeTCs NMPOYHOCTh M JKECTKOCTh KOHCTPYKIMH W JIHCKA.
[Tpu 3TOM MEUHUMAJBHBIN KO3((GHUIMEHT 3araca 110 ycTanocT-
HOW TPOYHOCTH KOHCTPYKIMHU paBeH 16 (puc. 2, a); S5KBUBa-
JICHTHbIC HOPMaJIbHBIC HAIIPSHKEHUSI B TeJIe MPHUCIOCOOICHUS

oy

a

TEXHUYECKWI CEPBWC B AMK

He npesbimaror 3,5 Mlla (puc. 2, 6); ko3duuueHT 3amnaca
[0 YCTaJIOCTHOM MPOYHOCTU paBeH 2,637, 4TO JOCTATOUHO
(puc. 3, a); nepemerieHne pabodeii KPOMKHU JIMCKa COCTABIISIET
1,034 MM, 9TO HE TIOBJIHSET Ha KOHTAKT JMICKa U 00padaThIBa-
IOLIET0 POJIMKa NpH YIpodHeHuH (puc. 3, 0).

US|
N

0 5692
09045
08s

07754

L,
6

Puc. 3. PesyabTarsl pacuera B Mmoayasax APM Studio u APM Structure 3D:
a — koa((hunMeHT 3amaca 1o ycTajJoCTHOI NPOYHOCTH; O — IepeMelieHre pabodeil KpOMKH JICKa

Fig. 3. Calculation results of APM Studio and APM Structure 3D modules:
a — safety margin of fatigue strength; b — displacement of the disk’s working edge

Ha ocHoBaHMM pe3ysibTaToB pacyeToB BBINOIHEHBI pabo-
YKe 4epTeXu AeTalieil MpUCrnocoOIeHus, U3TOTOBIIEH OIIbIT-
HBII AK3EMIUTSIpP, OCYILECTBIEHa COOpKa KOHCTPYKLIUH C JIHC-
KOM M BBIIIOJIHEHA anpoOanusi YCTaHOBKU INPHCHOCOOICHUS
Ha TOKapHOM cTaHKe (puc. 4) ¢ IMUTaLMel CUIIOBOTO BO3EH-
CTBHS IpH 00paboTKe.

3a CcYeT COOCHOIO BBIINOJHEHUS moCcaa04YHoro u pe3b60—
BOI'O 3JICMCHTOB HpaBOﬁ U JIEBOI OIIpaBOK HpI/ICHOCO6J'[eHI/I$[
1 HaJIWYWA OPUKHUMAIOMNX TOPLCBLIX HOBerHOCTeﬁ orIipa-
BOK OCYHICCTBJIACTCA HAACKHOC KPCIUICHUC U (bI/IKcaLII/Iﬂ JAnucC-
KOBOT'O pa60qero OopraHa. HpI/I 9TOM 00ECIIEYUBAETCS mpocTo-
Ta KOHCTPYKUHHU U HU3KaAsA TPYAOCMKOCTD.

Puc. 4. lIpucnocodiaenne 1isi 3aKpenieHust
JAMCKA COUIHMKA B TOKAPHOM CTAHKE IPH YIPOYHEHHH

Fig. 4. The device for fixing a coulter disk in the lathe for hardening

BbiBoabI

MBroToBIEHHBI ONMBITHBIM 3K3EMIUIP MPHUCIOCOOICHNUS
MpoIIeN anpoOanyio Ha TOKAPHOM CTAaHKE M ITOATBEPANIT
CBOIO PabOTOCTIOCOOHOCTB.

[Ipucrocobnerne UIsi yCTAaHOBKH JAWCKOBBIX pabodmx
OpPTaHOB Ha TOKAPHOM CTaHKE MOXKET OBITh IPUMEHEHO B pe-
MOHTHBIX MAaCTEpPCKHX PETMOHAIBHBIX arpapHbBIX MpPEAIpus-
THH [IPU BOCCTAHOBJICHUH U YIPOYHEHHHN JANCKOBBIX PaObOUNX
OpTaHOB.
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