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CHPOBUHHM, T'OTOBOi MPOJYKI[i, MOCTA4YaJbHUKIB Ta 3aMOBHHKIB, pe3yJbTaTiB IHBEHTapi3alii, po3paxyHKIB CHPOBUHH JIJIsI
BHPOOHHIITBA CTAJI0 OCHOBOIO JUISI PO3POOKH ITPOTPaMHOTO NPOIYKTY — CaUTy.

8. CtBopeHHsI iHTepdelciB Ta (YHKIIOHATY I KOKHOTO 3 KEPIBHHKIB Oi3HEC-TPOIIECCIB, SIKM Oy aBTOMATH30BaHi
3a0e3MeunIo 3pyYHe BUKOPUCTAHHS TIPOrPaMHOTO MPOAYKTY JUIsl KOPUCTYBaya.

9. loaanbixii PO3BUTOK MUTAHHS aBTOMATU3AIIIT YIPABIiHHS MPOIECOM BUPOOHHIITBA CKIISTHOT TApH 3HAM/IC B BUITYCKHIM
po0oTi maricTpa.
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Anomauia. BupoOnuui yuxiu 6 azponpomuciogomy KOMHWIEKCI 4acmo Noe'si3ani 3 eUPOOHUYMEOM 3eMIAHUX poOim,
sapmicmv  AKUX Odocumsv  eeauxa. Pobomu 3 Ipynmom Haubinbwl  eKOHOMIYMI Npu  3aCMOCY8anHi  egheKmusHUxX
bacamo@yHKYioOHATbHUX T OazamopedcumMHux 3acobie mexawnizayii. Payionanvuuii eubip memody i 3acobié mexaizayii
IPYHMOBUX poOim, 0coOIUBO 8 8AICKUX YMOBAX, € HEOOXIOHOI YMOB0I0 iX YCNiuH020 8UKOHAHHA. B Oanuil yac icnye eocmpa
npoonema, saka nonfeac y popmyeanni napxy semieputinux mawun. Ocobnugy axmyanvHicme npodiemu 0ooae me, ujo
sapmicmov i (DYHKYIOHATbHICMb MAWUH Ol 3eMIAHUX POOIM 3apyOidcHO20 BUPOOHUYMBA 6 KLIbKA pasié euuye, HIdHC
8imuusHAHUX aHanoeie. [lodoramu 8i0CmMAaBanHsA BIMYUSHAHUX 3DA3KI68 MONCIUBO WIAXOM MEXHIUHOT MOOepHI3ayii AK MawuH 6
yinomy, max i oxpemux ix enemenmis. Lle moodice Oymu OOCASHYMO WAXOM POSUUPEHHA MEXHIYHUX MONCIUBOCTEL,
30IMbUIEHHA NOMYACHOCIT CUNOBUX YCTNAHOBOK, POOOUUX | MPAHCNOPMHUX WEUOKOCHell, MAHe8PEeHOCHT, MAL0BUX 3VCUlD,
MUCKIB 8 2IOpocUCmemMax, GUKOPUCMAHHS WUBUOKOOTIOUUX 3aX6ami6 I wWeUOKO-0ioYUx 3'€OHaHb 08 WEUOKOL 3MIHU pOOOUUX
opeanie. OOHUM 3 BANCIUBUX ACNEKMIE MOOEPHI3ayii € NPoeKmysants [ sUpOOHUYMEO HAOIUHUX, OA2amo@YHKYIOHANbHUX
pobouux opzanie 3i 30iNbUEHUM PeCYPCOM 0Nl 3eMAEPULHUX MAWUH, OCOONUBO O MUX, WO eKCHIYAMYIOMbCs 8 BANCKUX
ymosax. 3anpononosane cxemomexuiyne piuienHs 3y0y KOGULY GIOPI3HAECMbCA MUM, WO KOPHYC-adanmep 3 6HYMPiiHb020
OOKY Mae 26UHMOGI HAPI3U MA 26UHIMOBY NPYICUHY, 3 AKOI CHOJYYeHa KOPOHKA 3i 6cmaskami 3 kapOioy 60nbhpamy, Axa
BIONOGIOHUMUY GUCTIYNAMU HA ML 6X00UMb V NO2NUONICHHS 28UHMOBUX HAPI3I6 KOPNycy-adanmepa ma MAae YWibHIOGAIbHUL
eleMenm Midic KOopoHukolo ma kopnycom. Ilpu xonmaxmi 3 eanmagicem npu 3a6aHMAdICEHHI Ni0 MUCKOM KOBULY KOPOHYI,
3a605KU KOHMAKMY 8UCMYNI8 Ha ii mini ma Hapizie y Kopnyci, Haoaemuvcs obepmanvhull pyx. Lle npusooums 00 npoHuKHeHHs
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3Y0y y 06'em sanmanicy, KUl 0OHOYACHO 30IUCHIOE NOCMYRALbHUL ma obepmanvHuil pyx. Iliocuntoe epekm npoHuKHeHHs ma
PO3NIOM WAPI68 BAHMAIICY CRIPATIbHE PO3MAULYBAHHS 6CMABOK 3 KApOIOy 8ONbpamy HA 308HIWUHIT NOBEPXHI KOPOHKIL.

Abstract. Production cycles in the agroindustrial complex are often associated with the production of earthworks, the cost
of which is quite high. Working with soil is the most economical when using effective multifunctional and multi-mode means of
mechanization. Rational choice of method and means of mechanization of soil work, especially in difficult conditions, is a
necessary condition for their successful implementation. Currently, there is an acute problem, which is the formation of a fleet
of earthmoving machines. The special urgency of the problem is added by the fact that the cost and functionality of machines
for earthworks of foreign production is several times higher than domestic counterparts. It is possible to overcome the lag of
domestic models by technical modernization of both machines as a whole and their individual elements. This can be achieved
by expanding technical capabilities, increasing the power of power plants, working and transport speeds, maneuverability,
traction, pressures in hydraulic systems, the use of high-speed grips and high-speed connections for rapid change of working
bodies. One of the important aspects of modernization is the design and production of reliable, multifunctional working bodies
with increased resource for earthmoving machines, especially for those operated in difficult conditions. The proposed circuit
solution of the bucket tooth differs in that the housing-adapter on the inside has helical threads and a coil spring, which is
connected to the crown with tungsten carbide inserts, which corresponding protrusions on the body enters the recess of the
screw threads of the adapter body and has ment between the crown and the body. When in contact with the load when loading
under the pressure of the bucket crown, due to the contact of the protrusions on its body and the threads in the body, the
rotational movement is provided. This leads to the penetration of the tooth into the volume of the load, which simultaneously
performs translational and rotational motion. The spiral arrangement of tungsten carbide inserts on the outer surface of the
crown enhances the effect of penetration and fracture of the load layers.

Kuro4oBi cioBa: rpyHT, 3y0, 3eMiepHiiHa MalIiHa
Key words: soil, tooth, earthmoving machine

Beryn

BupoOHMYl IUKIM B arpolpOMUCIIOBOMY KOMIUIEKCI 4acTO IMOB'S3aHI 3 BUPOOHMITBOM 3eMJIIHUX POOIT, BapTICTh SIKMX
JIOCUTH Benuka. PoOOTH 3 IpyHTOM HaAMOUIBII EKOHOMIYWHI IpPH 3acTOCYBaHHI e(PEKTUBHHMX OaraTo(yHKIIOHAIBHUX 1
OaraTopeXMMHUX 3ac0o0iB MexaHizarlii. PamioHanpHHI BHOIp MeTOmy 1 3aco0iB MexaHi3allii IPyHTOBHX pOOIT, 0COOIMBO B
BaXKUX YMOBaX, € HEO0OXiHOIO yMOBOIO iX YCIIIIIHOTO BUKOHAaHHSA. B nmaHmii Wac icHye roctpa mpoOiema, sKa MOJsIrae y
(dopMmyBaHHI TapKy 3emiepuitHuX MammH. OcoONMBY aKTyaJdbHICTH MPOOIEMH JOAA€ TE, MO BAPTICTh 1 (HYyHKIIOHATBHICTH
MallMH JUIsl 3eMJSIHAX POOIT 3apyOiKHOrO BHUPOOHMITBA B KiJbKa pa3iB BHIIE, HDK BITYM3HAHUX aHaioriB. [lomonaru
BIJICTABaHHS BITYM3HSHUX 3pa3KiB MOXKIMBO IUIAXOM TEXHIYHOI MOJCpPHI3alii SK MAallMH B IMIJIOMY, TaK 1 OKPEMHX iX
esieMeHTiB. Lle Moxke OyTH JOCATHYTO LUIAXOM PO3IIMPEHHS TEXHIYHMX MOMKJIMBOCTCH, 30UIBIICHHS IOTYXHOCTI CHIOBHX
YCTaHOBOK, POOOYMX 1 TPAHCIIOPTHUX LIBHIKOCTEH, MAaHEBPEHOCTI, TATOBUX 3YCHJIb, THCKIB B T'iJ[pOCHCTEMaX, BUKOPHCTaHHS
IIBUJIKO/IIFOYMX 3aXBAaTiB 1 MIBUIKO-IIFOYMX 3'€JHAHB JJIS MIBUJAKOI 3MiHH poOounx opraHiB. OJHUM 3 BRXKJIMBUX ACTICKTIB
MOJICpHI3allil € NPOEKTYBaHHS 1 BUPOOHUIITBO HAIHHUX, OaraToyHKIIOHAJIBHUX POOOYMX OpraHiB 3i 30LIBIIEHHUM pecypcomM
JUTSL 3eMIICpUIAHMX MAIUH, 0COOJIMBO IS THX, [0 EKCILTYaTYIOThCS B BAXKKHUX yMOBax [1-4].

[Tin BayKKMMH YMOBaMH EKCILTyaTallil MAlOThCs, HacaMmIepe, poOOTH 3 TBEPIUMH a0 3Mep3iuMu IpyHTamMu. [lpu podoTi
B TaKMX yMOBax po0OodYi opraHu — 3yOW KOBIIIB 200 JIOCTPOKOBO BTPAdalOTh CBOIO POOOTOCIIPOMOKHICTB, 200 HEJOCTATHHO
e(heKTUBHO B3a€EMOIIOTH 3 IPYHTOM.

AHaJi3 JiTepaTypHHX /IzKepes Ta MOCTAHOBKA 3aJa4i

Bimoma KoHCTpYKIIis 3y0y KOBIIIY €KCKaBaTopa, 10 MICTUTh aalTep 3 BUCTYIIOM, AeMIdep Ta KOpoHKY [5].

Henomnixu npuctpoto, siki 00yMOBIIEHI 3aCTOCYBaHHSIM CTATUYHOTO CIOJIy4YeHHS "ajantep-aemidep-kopoHka':

— Hee()eKTHUBHICTh 3aCTOCYBaHHS Y 3MEP3JINX BaHTaKaxX;

— HEOOXIJHICTh HasIBHOCTI ITEBHOTO Habopy AemriepiB AJIst pi3HUX BAaHTAXKIB Ta YMOB eKCILTyaTallii;

— HEaKTHUBHUI PEKUM 3aCTOCYBaHHS KOPOHKH;

— 3HAYHI BUTPATH HA PEMOHTHO-BiTHOBITIOBAIbHI pOOOTH MO 3aMiHi KOPOHKH.

binbI BIOCKOHAIUM € 3y0 KOBIIY SKCKaBaTopy, IO CKJIANAETHCS 31 CTAJIEBUX KOPITYCY-aanTep Ta XBOCTOBHKA-KOPOHKH,
sIKa MICTUTh BCTABKH y BUTJISIII JieTasiel 31 3HOcoCTiiKoro yaByHa [6].

Aue 1 oMy mpuTaMaHHI HEIOJIKH, siKi 0OYMOBIIEHI 3aCTOCYBaHHSM CTaTUYHOTO CIIOJMY4eHHs "agantep-KOpoHKa', 10
CYTTEBO OOMEKYIOTh MOXJIUBOCTI, @ CaMe:

— 00MeXEHUH Jiana3oH 3aCTOCYBaHHS Y 3MEP3JIMX BaHTaXKax;

— 00MeXEeHI MOKJIMBOCTI KOPOHKH IIPH PO3JIOMI BETUKO(QPAIIfHUX ()parMeHTIB BAHTAXKY;

— HEBEJIMKUH eKCIUTyaTalliiHui pecypc BCTABOK 31 3HOCOCTIMKOTo YaByHa P poOOTI B TSHKKMX YMOBAX €KCILTyaTallil;

- BiicyTHICTB iemMniipyBaHHS 3yOy Ipu yaapi 00 BaHTax.

MeTa Ta 3aaa4i JOCTiTKEHHS

3 OrJIsiIOM Ha aHalli3 BIIOMUX KOHCTPYKIIH 3y0iB, BBOKAETHCS JOLIIBHUM CTBOPEHHS 3y0y €KCKaBaToOpy, SIKUH MOXKIMBO
3aCTOCOBYBATH JUIS TIEPEBAHTAKEHHS 3MEP3JIUX BENMKO(PaKIiIHHUX BAaHTaXIB, Y Kl NMPUCYTHE neMIpipyBaHHs AUMHAMIYHUX
ynapiB 3yOy, IiJIBUIIEHA 3HOCOCTIMKICTb, 3HMKEHI eKCILTyaTalliiiHi peMOHTHI BUTpATH Ta OJHOYACHO 30€peimeHi MpOCToTa
CXEMOTEXHIYHUX PillIeHb 3y0iB BIIOMUX KOHCTPYKIIi.

20



m ABTOMATH3AIlIA TEXHOIOTIYHUX 1 6i3Hec-mporecis Volume 13, Issue 2 /2021 m
http://www.atbp.onaft.edu.ua/

Pe3yabTaTh qocaiikeHHs

3arpornoHoBaHe CXEMOTEXHIYHE PillIeHHs 3y0y KOBILY BiJIPI3HSAETHCS THM, 1[0 KOPITyC-aJanTep 3 BHYTPIIIHbOrO0 OOKY Mae
I'BHHTOBI Hapi3u Ta TBUHTOBY INPY)KUHY, 3 SKOIO CIIOJIydeHa KOPOHKA 31 BCTaBKaMH 3 KapOixy Bosb(ppamy, sika BiIMOBITHUMHI
BUCTYNaMH Ha TiJli BXOAWTH Y MOTTHOJNEHHS TBUHTOBUX Hapi3iB KOPITyCy-ajanrtepa Ta Mae YIIUIbHIOBAIBHUN €JIEMEHT MiXK
KOPOHKOIO Ta KOPITYCOM.

CyTh KOHCTPYKIII TOSCHIOEThCA KpecieHHsAM (puc. 1), me 300pakeHmii 3y0 KOBIIy eKCKaBaTopa, IO CKIATAETHCS 3
KopIycy-amantepy 1, Ha BHyTPIIIHBOI TOBEPXHi SIKOTO 3p00JicHI TBHHTOBI Hapi3u 3.

Puc. 1. — 3y0 xoBury 3emiepuiinoi mamuun: 1 — kopnyc-aganrtep; 2 — KOPOHKa; 3 — TBUHTOBI Hapi3n y kopmyci; 4 —
BHCTYIHU HA Tijli KOPOHKH; S5 — TBUHTOBA MPYKUHA; 6 — YIIIJILHIOBATLHUMN eJ1eMeHT; 7 — BCTABKH 3 KapOiay BoJb(ppamy

VY KopIyci MICTSThCS TBHHTOBA NPYXKHWHA 5 Ta YIIUIBHIOBAIBHUI elleMeHT 6. Y TBHHTOBI Hapi3d BXOMATH i3 3a30pOM
BHCTYIIH Ha Timi KopoHKH 4. Koponka 2 Mae Ha po60401 KOHIYHOT IIOBEPXHI BCTABKU 3 KapOigy Bolb(ppamMy 7, AKi po3TanioBaHi
y BUTIIAAI OaraTopsaHoi cripani. [TpoTuinekxHuM KiHIleM KOPOHKA KOHTAKTY€E 3 TBHHTOBOIO MPY>KHUHOIO.

IIpu KOHTAKTi 3 BaHTa)KEM IIPH 3aBaHTAKEHHI ITi]] THCKOM KOBIITY KOPOHIIi, 3aBJIKM KOHTaKTy BUCTYIIIB Ha ii TUIi Ta Hapi3iB
y KOpIIyCi, HalaeThesl 00epTanbHuii pyx. Lle mpuBoauTh 10 MPOHUKHEHHS 3y0y y 00'€M BaHTaXy, KU OAHOYACHO 3/1IHCHIOE
NOCTYyNaJIbHUM Ta o0epTanbHUil pyx. [lincuiioe edekT NPOHMKHEHHS Ta PO3JIOM IIapiB BaHTaXy CIipalbHEe PO3TallyBaHHs
BCTaBOK 3 Kap0ixy Boib(paMy Ha 30BHINIHIA TOBEPXHI KOPOHKH [7]. 3aXHCT BHYTPIIIHBOI TOPOKHUHHU KOPITYCY 31HICHIOETHCS
VINIJTBHIOBAJIBHUM €JIEMEHTOM MiXK KOPOHKOO Ta KOPITYCOM.

Jist 31iiCHEHHS] BHHAXO/1y 3aCTOCOBAHO KOMOIHAIIIFO MEXaHIYHHUX CJICMEHTIB.

VY nepumomy AMHAMIYHOMY peXHMi (KOHTAKT 3 BaHTaXKEM IIPH 3aBAaHTKEHHI KOBIY) i/l TACKOM KOBIIY KOPOHII, 3aBJISIKH
KOHTAaKTy BHCTYHIB Ha ii TUIl Ta Hapi3iB y KOPIyCi, HaJaeThcst 00epTanbHui pyx. Lle mpuBoAUTH 10 MPOHUKHEHHS 3y0y Y 00'eM
BaHTaXy, SKUI OIHOYACHO 3IIHCHIOE TOCTYHNANBHUHA Ta oOeprambHUil pyx. Ilimcmmioe edekT NMPOHUKHEHHS CITipaibHe
po3TamnryBaHHS BCTaBOK 3 KapOigy Boib(ppamMa Ha 30BHIIIHIN MOBEPXHI KOPOHKH. 3aXUCT BHYTPIIIHBOI MMOPOKHIUHH KOPITYyCY
3IHCHIOETHCS YIIUTFHIOBAIEHIM €JIEMEHTOM Mi’K KOPOHKOIO Ta KOPITYCOM.

VY nmpyromy IHHAMIYHOMY DPEXHMi (PEKHUM PO3BAHTAKCHHS) IIICISA 3aBEPIICHHS il 30BHIIIHROTO THCKY Ha KOPOHKY,
IBHHTOBA MPY)KHHA, CTUCHYTA Y TMOINEPEHBOMY PEKUMI, TOBEPTAE KOPOHKY y poOouiii ctaH. ' BUHTOBa Npy)KHHA OJTHOYACHO
BUKOPHCTOBYEThHCS SIK JieMIiep yIapHUX HaBaHTaXEHb Ha 3yO0.

BucHoBku

TexHiuHUH epeKT HOCATAETHCS 3aBISIKU TOMY, IO KOMOIHAISI MEXaHIYHUAX EIEMEHTIB 3a0e3medye:

- aJanTUBHE AeMM(}ipyBaHHS IMHAMIYHIX HAaBAaHTa)KCHb CJIEMEHTH KOBIITY;

— MiABHUIIEHHS CTIMKOCTI 10 3HOITYBaHHS 3y0y;

— MiABHUIICHHS TEPMiHY CITy>KOH;

— MOXJIMBICTh €()EeKTHBHOT'O 3aCTOCOBYBAHHS ISl [IEPEBAHTAKEHHS 3MEP3JIUX BEIUKOPPAKIIHHUX BaHTaXKIB.

Pearmizaniist y merani 3alpOIOHOBAaHOTO pillleHHs1 3yOy KOBILY J03BOJMTh OTPUMATH pPOOOYMH OpraH, SIKUM B 3MO31
e()eKTUBHO MPAIIOBATH 3 IIUPOKUM CIIEKTPOM BXKKUX IPYHTIB.
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Anomauin: Qopmysanis po3xkiady 3aHamMsb € 6KPAll 6ANCKOI0, MPYOOMICIKOIO 3a0ayelo | 3a36uyatl 3aumae 6azamo 4acy.
YV 6acamvox 3axknadax oceimu po3xknao 3ansams po3pobusiecmocs epyuny. Teopis po3xnady skuouae npodiemu, ki HACNPagoi €
MeHW CKAAOHUMU, HIdC NpooOieMu Ha NPAKmuyi, aie meopemudHull aHauis 0de (QYHOAMEeHMAlbHe PO3YMIHHA CKAAOHOCHI
posknady. Jloziunum pezyremamom € me, wjo po3KIaA0 HA Npaxmuyi 0yjice 8axiCKo nodyo0yeamu GHACIIO0K DA2AmMbOX PI3HUX
obmeancens [1].
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