BausiHue reomMeTpuu 3JIeKTPOAA HA pacnpeaeaenue Toamuusl M10-
NOKPBITUA 110 MOBEPXHOCTH JAETAIHU

MunosanoB [[.A., Hasnapos A.B., Apramonos C.A.

AnHOTanus: B pabore paccmaTpuBaroTCs BOIPOCH pacCHpeIeIeHUs TOJIIUHBI
MIO-n0KpbITUI IO TOBEPXHOCTH JETAIH IPU UCIIOJIB30BAHUU PA3ITUYHBIX 110
T€OMETPUU IIPOTUBONIEKTPOIOB.

Karw4eBble cj1oBa: MHUKPOAYT'OBOC OKCUANPOBAHUC, ICOMCTPUS
IIPOTUBOJJICKTpOAA, paCIIpCACIICHNC TOJIIIWHEBI.

Effect of the electrode geometry on the distribution of the thickness of the
MDO coating on the surface of the part

Milovanov D.A., Lyalyakin V.P., Chavdarov A.V., Artamonov S.A.

Abstract: The paper deals with the distribution of the thickness of oxide MDO
coatings on the surface of a workpiece using geometrically different counter
eletrodes

Keywords: microarc oxidation, counterelectrode geometry, thickness distribution.

AHaJIN3 CyHIECTBYIOIIMX NPAKTHYECKHUX M PACYETHBIX CXeM BHE BAHHOI'0
HaHeceHUus1s M/1O-nokpbITUA

MusosanoB [[.A., Hasnapos A.B., Ckoponynos /I.., Apramonos C.H.

AHHOTAUMA: BBINOJHEH aHAIN3 MPAKTUYECKUX U PACUETHBIX CXEM BHE BAHHOTO
HaHeceHus: M/IO-nokpeITus.

KuroueBble cj10Ba: MUKpPOIYTrOBOE OKCUIUPOBaHUE, BHE BaHHOE MJIO, cxembl
peann3aluu.

Analysis of existing practicaland design schemes outside of the bathroom
application of MDO coating

Milovanov D.A., Chavdarov A.V., Lyalyakin V.P., Skoropupov D.I.,
Artamonov S.N



Abstract: An analysis of practical and design schemes for the out-of-coverage
application of a MAO coating is performed.

Keywords: microarc oxidation, external MDO, implementation schemes.

IToBbIIeHNE NPOYHOCTHBIX CBOMCTB aHA3POOHBIX TePMETHKOB,
MCII0JIb3yeMBbIX IIPH PEMOHTE NOAIMITHMKOBBIX y3J10B

Kononenko A.C., U.A. Ky3HenoB

AHHoTaums. B craThe mpeacTaBiieH crnocod BOCCTAHOBJICHUS OCA0YHBIX MECT
O] TOAIIMITHUKY Ka4€HUS B KOPITYCHBIX JE€TAISIX MAIIMH MOJUMEPHBIMU
MaTepuagaMHy, NOJIYYEH ONTUMAIIBHBIN COCTaB HAHOKOMITO3HULIMIM, a TAKXKE
ITOKA3aHO BJIMSIHUE HAHOHAIIOJHUTEJIEH HA MEXaHUYECKUE CBOMCTBA IMOJUMEPHBIX
KOMITO3HUIINHN.

Kiawu4eBble cj10Ba: BOCCTAHOBJICHHUC, a/IrC3Hs, ITOJIMMCPHBIC MaTCPpUAJIbI,
IIoCaaO04YHbIC MCCTAa 110 ITIOJIIUITHUKHY, HAHOKOMITIO3UIIMH, HAHOHAITIOJIHHUTCIIN.

Durability increasing of anaerobic sealer, used for repairing of bearing
assembly units

Alexandr S. Kononenko, Ivan A. Kuznetsov

Annotation. The article presents a method of restoring the seats for the ball
bearings in parts of machinery using polymeric materials, the optimal composition
of nanocompound is achieved and the effect of nanofillers on the mechanical
properties of polymeric compositions is shown.

Keywords: recovery, adhesion, polymer materials, seats for bearings,
nanocomposites, nanofillers.

OCHOBHBIE UCTOYHUKHU SHEPTUH, UCIOJIB3YEMBIE B
CAMOXO/IHOM CEJbCKOXO3SMCTBEHHON TEXHUKHU

Kanep3sos A.O.

AHHoTanms. B n1anHoi cTaThe paccMaTpuBarOTCsl HaubOJIee U3BECTHBIE TUIIBI
HMCTOYHUKOB aKKyMYJISITOPHBIX OaTapeil ¢ BhIICIICHUEM UX OCHOBHBIX



XAPaKTCPUCTHUK, ITPCUMYIICCTB U HCIOCTATKOB. Taxxe IMPpON3BOAUTCA CPABHCHUC
9THUX UCTOYHHUKOB II0 YI[GJIBHOﬁ 9HCPIUH.

KuroueBble cjioBa: akKyMyJIsITOpHasi OaTapesi, CBUHIIOBO-KHCIIOTHasi OaTtapes,

JINTUHA-UOHHBIC HCTOYHHKH, YACIbHAsA SOHCPIUs, YKM3HCHHBIN TUKII.

THE MAIN SOURCES OF ENERGY USED IN SELF-PROPELLED
AGRICULTURAL MACHINERY

Kaperzov A.O.

Abstract. In this article, the most well-known types of battery sources are
considered, their main characteristics as well as advantages and disadvantages are
highlighted/ Also, the sources are compared by their energy capacity.

Keywords: Accumulator battery, lead-acid battery, lithium-ion sources, specific
energy, life span.

MopepHu3anusi yCTAHOBKH /1J1l IPOBe/ICHUs] HCTIBITAHUI MAaTepHAJIOB Ha
HU3HAIIUBAHME NPU GPEeTTHHT-KOPPO3UH

lenncoB B.A., Pemuukos E.O.

AHHoTanus. B pabote paccmoTpena 3aa4ya pacimpeHust GyHKIIMOHATBHBIX
BO3MOXKHOCTEH YCTAaHOBKH JIJIs1 UCTIBITAHUSI MAaTEPUAJIOB HA U3HAIIUBAHUE TIPH
bperTunre U GPETTUHT-KOPPO3UH ITyTEM BHEIPEHHS METOAA OTCICKUBAHUS
JTUHAMUKY TPOIecca N3HAIIUBAHUSI.

KiroueBble cjioBa: TpHOOTEXHUYECKUE UCTIBITAHUS, (DPETTHHT,
(bpEeTTUHTKOPPO3HUSL.

Modernization of the testing machine for testing of materials for wear under
fretting-corrosion

Denisov V.A., Reshchikov E.O.

Abstract: the article describes the modernization of the testing machine for
investigating the wear off from fretting and fretting corrosion by introducing a
method of tracing the dynamics of the wear process.



Keywords: tribotechnical testing, fretting, fretting-corrosion.

NCHHOJb30BAHME BOPHBIX ITPON3BO/IHBIX AMUHOB B
KAYECTBE BOAOPACTBOPUMbLIX UHI'MBUTOPOB KOPPO3UH

INaiinap C.M., Ilerposcknii [I.U., Ilerposckas E.A., [Tocynsko HU.A.

AnHoTanus. McciaenoBaHo BIusHUE OOPHBIX MPOU3BOIHBIX
aAMHHOBBOJJOPACTBOPUMBIX HHTHOUTOPOB KOPPO3UHU HA DIEKTPOXUMHUIECKOE U
KOppO3HOHHOE noBeeHue ctaiu Ct3. AHanu3 pe3yJibTaToB MOJTYyYEHHBIX METOI0M
HOJIIPU3ALMOHHOTO COITPOTUBIIECHUS MOKA3aJl, YTO U3MEHEHNE KOHLIEHTPALUU
uHrHOUTOpa OT 5 110 10 T/71 MPaKTUYECKH HE CKa3bIBAETCSl HA CKOPOCTU KOPPO3HUH
CTaJIM KaK HEMOCPE/ICTBEHHO B MHTHOMPOBAHHOM PAacTBOPE, TaK U MPH
uccnenoBanuu 3¢ dexra nociaeAcTBus. MHrnouTop 3pPeKTHBHO TOPMO3UT
IIEKTPOJHBIE peaku 1 Koppo3uto cranu Ct3, obecneunsas Z > 50%.

KuroueBble cjioBa: BOJIOPACTBOPUMBIE HHTHOUTOPBI, KOPPO3HUSL, CKOPOCTh
KOPpO3UH, MOJSIPU3allMOHHBIE KPUBBIE, 3aIIUTHBINA 3P (DEKT.

The use of boron amine derivatives as water-soluble corrosion inhibitors
Gaidar S. M., D. L. Petrovsky, Petrovskaya E. A., Posunko I. A.

Annotation. We investigated the effect of boron derivatives of the amines is a
watersoluble corrosion inhibitors, on the electrochemical and corrosion behavior of
steel St3. Analysis of the results obtained by the method of polarization resistance
showed that the change in the concentration of the inhibitor from 5 to 10 g/l
practically does not affect 46 the corrosion rate of steel directly in the inhibited
solution and in the study of the effect of consequences. The inhibitor effectively
slows down electrode reactions and corrosion of steel St3, providing Z > 50%.

Keywords: water-soluble inhibitor, corrosion, corrosion rate, polarization curves,
protective effect.

KWHEMATHUYECKHN AHAJIN3 ITPUYNH OTKA30B CHJIOBBIX
TUAPOIINJIMHIAPOB ABTOTPAKTOPHOM TEXHUKHA

B.H. Boasikos, I1.B. Yymakos, C.A. Beanuko, B.B. Ky3nenos, E.A. Koruna



AHHOTanMs. PaccMOTpeH MEXaHN3M CUJIOBOTO B3aUMOJICVICTBUS SJIEMEHTOB
TPUOOCONPSHKEHUN CUIIOBBIX THPOIMIMHAPOB, MPOBEICHBI PACUETHI M MOJTYUYCHBI
3aBUCMMOCTH PaJuajbHbIX PEAKIIUM OT MOJIOKEeHUs nopiuHs. [Ipeacrasiens pe-
3yJIbTaThl MUKPOMETPAXKHBIX UCCIICIOBAHMI JeTaneil OBIBIIMX B SKCILTyaTalluu
TUJIPOLUMIIAHAPOB, NPEAJI0KEHBI BAPUAHTHI BOCCTAHOBIICHUS UX
paboTOCTIOCOOHOCTH Y TTOBBIIIEHUS JI0JTOBEYHOCTH.

KuroueBble cj10Ba: rupOLMIIMHAD, OTKA3bl, pA00OTOCHOCOOHOCTb,
TpUOOCOTPSHKCHNE, pauaIbHAasT PEaKIusl, CHla TPEHUs, H3HOC.

KINEMATIC ANALYSIS OF CAUSES OF FAILURES POWER
AUTOTRACTOR MACHINERY HYDRAULIC CYLINDERS

V. N. Vodyakov, P. V. Chumakov, S. A. Velichko, V. V. Kuznetsov, E. A. Kotina

Summary.The gear of power interaction of elements of tribosoprya-zheniye of
power hydraulic cylinders is considered, calculations are carried out and
dependences of radial reactions on position of the bucket are received. Results the
mikrometrazhnykh of probes of details of the hydraulic cylinders which were in
operation are presented, options of restoration of their working capacity and
increase in durability are offered.

Keywords: hydraulic cylinder, refusals, working capacity, triboso-pryazheniye,
radial reaction, friction force, wear.

Binsinue pe:XkuMOB JJIEKTPOJIH32a HA MUKPOTBEPAOCTH IMCTIEPCHO-
YIPOYHEHHBIX KOMIIO3UTHBIX MAaTEPHAJIOB HA OCHOBE JKeJjie3a

C.10. ’Kauxkun, H.A. IlenskoB, H. E. XKykoBckuii, FO. A. I'arapun, C.B.
HeabicoB

AHHOTaIMA: B CTAThE€ PACCMATPUBAETCS BO3MOXKHOCTh YIIPABJICHUS
MHKPOTBEPAOCTHIO KOMIIO3UTHBIX IAJIbBAHUYECKUX MOKPBITUNA HA OCHOBE
JKeJIe3HOU MaTpulbl. [1omydeHbl pe3yIbTaThl, HO3BOJISIIOIIME MIOIYYaTh 3aJaHHYIO
MHKPOTBEPAOCTh B KOMITIO3UTHBIX FaJIbBAHUYECKUX MOKPBITUAX ITyTEM
BAPbUPOBAHUS PEKUMHBIX ITAPAMETPOB OCAXKICHHUS.

KiroueBble cjioBa: KCJIC3HCHUC, IIOKPBITHUC, MCXAHUYICCKaA o6pa60TKa.



The influence of electrolysis modes on microhardness of dispersion-
strengthened composite materials based on iron

S.Yu. Zhachkin, N.A. Penkov, R.N. Zadorozhniy, S.V. Nelysov

Abstract: the article discusses the possibility of controlling microhardness of
composite galvanic coatings based on the iron matrix. The received results allow to
obtain a given microhardness in composite galvanic coatings by varying the
operating parameters of the deposition.

Keywords: dry topping, coating, machining.

KOCWJIKA JUISI CKAIIMBAHMS TPABOCTOSI B MEKIYPSAIbSIX
CAJIOB 1 BHHOTPAJTHUKOB

Horona ILLA., Kpacosckuii B.B., Hoaun P.A., Tpopumon .M.

AHHOTaHI/Iﬂ. B pa60Te pacCMaTpuBaCTCA KOHCTPYKIUA KOCUJIKH IJIA CKAallTUBAHU A
TPaBOCTOA B MCKAYPAAbAX CaJ0OB 1 BUHOTPATHHUKOB. HpeﬂﬂaraeMaﬂ ¢/X MalInHa
IMMO3BOJBICT CKAIMBATh, U3MCJIbYA4Th U IICPCMCIIATh TPABAHYIO MACCy B
IMPHUCTBOJIBHYIO ITOJIOCY. [ToBhImIaeT Ka4€CTBO BBLIMTOIHSIEMOTO nmponecca 3a CUcT
Ooee PaBHOMCPHOTI'O CPEC3a MPUMATOIO U IICPCITYTAHHOT'O TPaBOCTOA.

KuiroueBble cjioBa: arponpOMBIIIIEHHBIN KOMIUIEKC, CEJIbCKOE X0341iCTBO,
BUHOTPA/IHbIE HACAKACHHUSI, Cabl, KOCUIIKA, JKOHOMUS, MaIlINHA, TPaBa.

Mower for mowing grass in rows between gardens and vineyards

Dogoda Petr, Krasovskiy Vitaliy, Tsolin Roman, Trofimov Iliy, V. L.
Vernadsky Summary. The paper deals with the mower-shredder design for
mowing of grass between the rows of orchards and vineyards. The presented
agriculture machine allows to mow, chop and move a lot of grass in the near-
wellbore strip. It improves the quality of the process by performing a more even
cut of trampled and entangled grass.

Keywords: agribusiness, agriculture, vineyards, orchards, mower, savings,
machine, grass.



YINTPOYHEHME JIEMEXOB IIOYBOOBPABATBIBAIOILIINX MAIIINH
JIYTOBOM HAILTABKOM TBEPJIBIMHU CILIABAMUA

H.2.Murpodanos, /1.b.Ciaunko

AnHOTanus. B pabore npuBeeHbl pe3ynbTaThl YIPOUYHEHUS JIEMEXOB TyTOBOM
HAIJIABKOM TBEPABIMU CIJIABAMH C UCIIOJIB30BAHUEM ITOPOIIKOBOM IIPOBOJIOKH.
IToka3aHo, 4YTO HaIJIaBKa Ha M3HAIIMBAEMBIE [IOBEPXHOCTH JIEMEXOB
IyrooOpa3HbIX U KOJIbLIEOOPa3HbIX BAJIMKOB IO ONPEEICHHON cXeMe
o0ecrneyrBaeT yMEHbIIEHNE UHTEHCUBHOCTH U3HAILIMBAHUSA UX paboyeit
ITIOBEPXHOCTH.

KirwoueBble ciioBa: pa60‘{I/IC OpraHbI HO‘IBOO6pa6aTBIBaIOHII/IX MalllMH, JCMCX,
A0JIOTO, JJICKTPOAYT'OBasdA HAILJIaBKa, ITIOPOIIKOBAA ITPOBOJIOKA, HSHOCOCTOﬁKOCTL,
CKOPOCTL U3HAIIMBAHUA, aBTOMATHUYCCKaAs YCTAaHOBKA, CBapO‘IHLIﬁ IMoJiyaBTOMAT.

STRENGTHENING OF PLOWSHARES OF TILLAGE MACHINES BY
ARC WELDING WITH HARD ALLOYS

N.E. Mitrofanov, D. B. Slinko

Annotation: The paper presents the results of hardening of the plows by arc
welding with hard alloys using a flux-cored wire. It has been shown that surfacing
of arc-shaped and annular rollers on wear surfaces causes a decrease in the wear
rate of their working surface, according to a certain scheme.

Keywords: tillage tool, plowshare, chisel, arc surfacing, flux-cored electrode, wear
resistance, wear rate, automated installation, semi-automatic welding

MPOBEJEHUE YTUJIN3AIIMU CEJbCKOXO03AMCTBEHHOM
TEXHUKH C UCMOJIb30BAHUEM MOBHUJIBHOM MACTEPCKOM

B.C. I'epacumos, B.U. Urnatos, A.O. Kanep3os, C.A. bBypsikoB

AnHoTanusi. Peanuzanms mpegaraemMoro mpoekTa MOOMIEHON MacTEPCKOM 1Mo
YTUIN3AIUHU CEIBCKOXO03SIMCTBEHHOM TEXHUKH pelaeT npodiiemMy coopa u
nepepadoTKU €€ OTIeTbHBIX KOMITOHEHTOB, TAKXKE CTAOWIN3UPYET CTPYKTYPY
OpraHM3AIMH CUCTEMBI YTHIIU3AIUN CEIbX03TEXHUKH Ha PAOHHOM U 00JJaCTHOM
ypOBHSX. MalliHa yTHIN3aUNA TEXHUKH COACPKUT KOJIECHYIO 0azy ¢
MaHUIYJISTOPOM, TATOBOH JIEOSAKON U CUCTEMOH «MyJIbTHIN(T». Mactepckas,



KOTOPAst PAacIioNIO’KEHa B Ky30BE MPUIIETIa, OCHAIIEHA KOMILJIEKTOM
TEXHOJIOTUYECKOT0 M JMArHOCTHYECKOTO 000pyI0BaHMS, KOTOPOE TO3BOJISIET Ha
BBICOKOM MH)XCHEPHOM YPOBHE IMPOBOJANUTh YTUJIU3AILNIO CEIbXO3TEXHUKH U
nepepadoTKy ee KOMIIOHEHTOB.

KiroueBble ciioBa: YTHJI3alus, MOOMIBLHAS MalinHa, TCXHOJIOTHYCCKOC U
AUAarHoCTHYCCKOC 060py,Z[0BaHI/IC, aI‘pOXOBHﬁCTBa, MAaHHUITYJIATOP, TATr0OBaA
J'IC6CI[K8,, TEXHUYCCKUU KOHTPOJIb.

THE RECYCLING OF AGRICULTURAL MACHINERY WITH THE USE
OF MOBILE WORKSHOP

V.S. Gerasimov, V. L. Ignatov, A. O. Kaperzov, S. A. Buryakov

Abstract. Implementation of the proposed project of a mobile workshop for
utilization of agricultural machinery solves the problem of collecting and recycling
its components, it also stabilizes the organizational structure of the utilization
system of agricultural machinery at the district and regional levels. Utilization
machine equipment includes a wheel base with a manipulator, pulling winch and
the system «Multilifty. The workshop, which is located in the back of a trailer
equipped with a set of technological and diagnostic equipment, allows a high
engineering level of disposal of agricultural machinery and processing
components.

Keywords: recycling, mobile machine, the technological and diagnostic
equipment

OCOBEHHOCTH DJJEKTPOKOHTAKTHOM INPUBAPKH
IMOPOIIKOBBIX CMECEM C HICITIOJIb30BAHUEM
JUCIHHEPTUPOBAHHBIX OTXO/10B TBEPIbIX CII'TABOB

Jlatpinosa I'.P., Uepnos B.B., Ilanamos K.C.

Annotaums. Uccnenosansl ocooeHHocTH IKII mopomkoBeIx cMmecei ¢
MCIIOJIB30BaHUEM JIUCTIEPTUPOBAHHBIX OTXOJI0B TBEP/IbIX CIIABOB U MPOBECHA
pacyYETHO-3KCIIEpUMEHTAIbHAS OLIEHKA, TO3BOJISIONIAsl OLEHUTh MPOYHOCTh
COEMHEHHUSI OKPBITHS C OCHOBOM B 3aBUCUMOCTH OT TEMIEPATYPhI U OCAAKU
MTOPOILIKOBOTO CJIOS.



Kiaw4eBble cj1oBa: QJICKTPOKOHTAKTHAA IMPHUBAPKA, ITIOPOIIKOBAA CMCCh, OTXO/AbI
TBCPABIX CINIABOB, 3JICKTPOIPO3UOHHOC JUCIICPTUPOBAHUC, IIOKPBITHUC, IIPOYHOCTD
COCOANHCHUA.

FEATURES ELECTROCONTACT WELDING, POWDER MIXTURES
WITH THE USE OF DISPERSED WASTE OF HARD ALLOYS

Latypova G. R., Chernov V. V., Shalashov K. S.

Abstract. The peculiarities of powder mixtures electrocontact welding using waste
of dispersed solid alloys were explored. Calculation and experimental estimations
were carrlet out, allowing to assess the strength of connection between the coating
and the base depending on the temperature and precipitation of the powder layer.

Keywords: electrocontact welding, powder mixture, waste of hard alloys,
electroerosion dispersion, coating, the strength of the connection.

FEATURES ELECTROCONTACT WELDING, POWDER MIXTURES
WITH THE USE OF DISPERSED WASTE OF HARD ALLOYS

Latypova G. R., Chernov V. V., Shalashov K. S.

Abstract. The peculiarities of powder mixtures electrocontact welding using waste
of dispersed solid alloys were explored. Calculation and experimental estimations
were carrlet out, allowing to assess the strength of connection between the coating
and the base depending on the temperature and precipitation of the powder layer.

Keywords: electrocontact welding, powder mixture, waste of hard alloys,
electroerosiondispersion, coating, the strength of the connection.

RECOVERY OF THE COMPENSATOR PRESSURE OF THE PIPELINE
BY ELECTRIC ARC FLOAT IN PROTECTIVE GAS

Spassky P.A., Andreeva LP, Ph.D.

Annotation. This article describes the restoration of the tightness of the pipeline
pressure compensator by electric arc surfacing in shielding gas. Instead of a
protective jacket, an anti-corrosion coating is applied to the inner surface of the
nozzle. This recovery method was chosen to exclude corrosion cracking and ensure



reliable performance of the branch pipe, as well as to extend the service life several
times.

Keywords: anticorrosive surfacing, repair, nipple, fitting, restoration of tightness,
pressure compensator.

be3onacHblil peMOHT C.-X. MAIIUH Ha npeanpusaTusax AIIK

B.A. KazakoBa, E.M. ®uaunnosa, U.b. UBiaeBa, A.A. /lankoB, JL.A.
bypenko.

AHHOTanms. B craThe paccCMOTpEHBI POU3BOACTBEHHBI TPABMAaTU3M U
npod3abosieBaHms HA MPEAMPHUATHSIX TEXHUIECKOTO CEPBUCA C.-X. MAIITNH, X
MPEYIPEKICHUE ITYyTEM BBISIBICHUSI U CHUKCHUS PUCKOB. BBIBIEHBI HCTOYHUKH
po(ecCHOHANTBHBIX U MTPOU3BOACTBEHHBIX PUCKOB, BOSHUKAIOIIUX HA pa00OUnX
MecTax. OnrcaHbl COBpPEMEHHBIE METOBI U CPENICTBA 3AIUTHI OT OCHOBHBIX
VMCTOYHUKOB PUCKOB, B TOM YHUCJIE MEPEABMKHON KAOMHET OXPaHbl TPY/a.

KuaroueBbie ¢cj10Ba: CEIbCKOXO03AMCTBEHHAS! TEXHUKA, TEXHUYECKUN CEPBUC U
PEeMOHT, paboune MecTa, NpodeccuoHaIbHbIE U TPOU3BOICTBEHHBIE PUCKH,
0€30macHOCTh U OXpaHa TPyJa, MePEIBIKHON KaOUHET

Safe repair of farm vehicles at the agrarian and industrial complexes
enterprises

Kazakova Vera Aleksandrovna, Filippova Elena Mikhaelovna, Ivleva Irina
Borisovna, Dankov Alexey Alekseevich, Burenko Lev Alekseevich,

Annotation. In the article operational injuries and occupational diseases at the
enterprises of technical service of agricultural machinery are considered, their
prevention by identification and decrease in risks. Sources of the professional and
production risks arising on workplaces are revealed. Modern methods and means
of protection from the main sources of risks, including a mobile office of labor
protection are described.

Keywords: agricultural machinery, technical service and repair, workplaces,
professional and production risks, safety and labor protection, mobile office



OBOCHOBAHUE TEXHUYECKHUX ITAPAMETPOB CTEH1OBOI'O
OBOPYJOBAHUA IUIAA OHNEHKHW TEXHUYECKOI'O COCTOAHUA
OBBEMHOI'O I'MIPOITPUBOJA

II.A. Uonos, C.B. [Ibsin3oB, A.M. 3eMCKOB

AnHoTtanusi. CTaThsl MOCBSIIIEHa 000CHOBAHUIO TEXHUYECKHUX MTapaMeTPOB
CTEHJIOBOT'O 000PYI0OBAHMSI JIJISI OLIEHKH TEXHUYECKOTO COCTOSIHUSI 00BEMHOTO
TUJIPONPHUBO/IA B YCIOBUAX NMPEANPUATUN TEXHUUECKOTO CEPBUCA U CEPBUCHBIX
LIEHTPOB. PacCMOTpEHBI KOJIMYECTBO, MAPKU, MOJICJIH, BO3PACTHBIE TPYIIIbI U TUIIbI
00BbEMHBIX THPONPUBOIOB OTEUECTBEHHOI'O U 3apyOEKHOT0 MPOU3BOICTBA
COBPEMEHHOM TEXHUKH CEIIbCKOXO3SIMCTBEHHOTO Ha3HaueHus. [IpencraBieHsl
OCHOBHBIC TEXHUYECKHE XapaKTEPUCTUKN HANOOJIee pacIpOCTPAHCHHBIX
TUIPOArperaToB MPUBOAA XOI0BOM YaCTH U YCTAHOBJICHBI TAANA30HbI UX
pEryJIMPOBaHUS U KOHTPOJISL.

KnaroueBble cj10Ba: TEXHUKA CEIbCKOXO3IMCTBEHHOTO Ha3HAUYEHUS, KOMOAaKH,
TUAPOCUCTEMA, OOBEMHBIN TUAPONIPUBOJ XOJA0BON YaCTH, TUAPOMOTOP,
TUAPOHACOC, THAPOCTATHYECKAs TPAHCMUCCHS, CTEHI0BOE 000pyI0BaHHUE,
TEXHUYECKOE COCTOSHHUE.

JUSTIFICATION OF TECHNICAL PARAMETERS OF THE STAND
EQUIPMENT FOR ASSESSMENT OF TECHNICAL STATE
VOLUMETRIC HYDRAULIC DRIVE

P. A. Ionov, S. V. Piyanzov, A. M Zemskov

The article is devoted to justification of technical parameters of the bench testing
equipment to assess the technical conditions of volumetric hydrodrives under
conditions of enterprises of the technical services and service centers. The quantity,
brand, model, age groups and types of volumetric hydrodrives of domestic and
foreign production of modern equipment for agricultural purposes are considered.
the basic specifications of most common hydraulic drive units are presented and
the ranges of their regulation and control are estimated.

Keywords: equipment agricultural, harvester, hydraulic, volumetric hydraulic
suspension, hydraulic motor, hydraulic pump, hydrostatic transmission, stand
equipment

Hcnonb30BaHue NJIA3MEHHO YT IPH BOCCTAHOBJIEHUN 0AJIAHCHPOB



B.A. I1aBjos, I.b. Ciiunko

AHHOTaNus: B paboTe MoKa3aHa BO3MOKHOCTh MPUMEHEHHSI METO/IA MJIa3MEHHO-
MOPOIIKOBOM HAIJIaBKH MPU BOCCTAHOBJIEHUHU OATaHCHPOB OOEBOI MAIlIMHBI
nexoTbl. Pa3paboTaHbl TEXHOJIOTHS U 000PYAOBaHHUE I HATUIABKU U
MEXaHUYECKON 00pabOTKH.

KuroueBsble ciioBa: OanaHcup, miia3MeHHas Jayra, MopoIloK, HariaBKa,
MexaHu4ecKas 00paboTka, TBEPIOCTh, MUKPOCTPYKTYpA.

The use of plasmaarc during the restoration of the balance beams
V.A. Pavlov, D.B. Slinko

Abstract: the possibility of using the plasma-powder surfacing method for
restoring the balances of an infantry fighting vehicle has been demonstrated.
Technology and equipment for surfacing and machining have been developed.

Keywords: balancer, plasma arc, powder, surfacing, machining, hardness,
microstructure.

O0ocHOBaHME CTPYKTYPHO-KMHEMATHYECKUX CXeM aBTOMATHYECKUX
MAaHUIYJSATOPOB /ISl IOYETBEPTHOIO 10CHUSA

E.A. Hukutun, Kupcanos B.B., ITapkun /I.1O.

AHHOTauMs. B cTaTee NpUBOAUTCA KPATKUM aHAIN3 MAHUITYJIATOPOB JOUJIBHBIX
po0O0TOB, HH(pOPMAILUS O IPOBOAUMBIX UCCIIEI0BAHUAX B 00JIACTU MAIIMHHOTO
JOCHMS, PEUIaraeTcs KOHLENIMS CO3/IaHNs aBTOMaTU3UPOBAHHOTO MOYJIA €
CUCTEMOM IIOYETBEPTHOT'O I0EHUS KOPOB U NMEPCIEKTUBOMN pa3pabOTKU JOUIBHOIO
pobora.

Ki1oueBblie ¢JI0Ba: MOJIOUHOE )KHUBOTHOBOJICTBO; MAallIMHHOE JIOEHUE;
MOYETBEPTHOE I0E€HHUE; TOMIbHBII pOOOT.

To study the structuraland kinematic schemes of automatic manipulators for
a quarter of the udder milking

Nikitin Evgeniy Alexandrovich, Kirsanov Vladimir Vyacheslavovich, Pavkin
Dmitry Yuryevich



Abstract. The article provides a brief analysis of manipulators of milking robots,
and information about ongoing research in the field of machined milking; a
concept of building an automated module system for quartered milking of cows
and prospect of the development of the milking robot are also provided

Keywords: dairy farming; machine milking; quartered milking; milking robot.

CoBpeMeHHBIE METOABI YIIPOYHEHHUS Pa00YHuX OPraHOB
MOYB000OPAOATHIBAIOILMX OPYAUIA

Kprwokosckasa H.C.

AnHOTanus. B padore paccmaTpuBaroTCa COBPEMEHHBIE METObI YIIPOUYHEHUS
pabouynx OPraHoOB CENbCKOXO03UCTBEHHBIX OPYIUM.

KawueBble cjioBa: aOpa3uBHOE H3HAINTUBAHKE, N3HOCOCTONKOCTB,
CEJIbCKOXO03SUCTBEHHBIC OPYIUS, YIIPOUYHEHHE.

Modern methods of hardening of working parts tillage tools
Kryukovskaya N.S.

Abstract. The paper considers modern methods of hardening of working parts of
agricultural instruments.

Keywords: abrasive wear, wear resistance, agricultural tools, hardening

IIpensnoxkenus Mo COBEPIIEHCTBOBAHNIO KOHTPOJIENPUTOHOCTH U
npucnocodsennocTu k nuaraocrupopanuio KIIII tpakropos Kuposen

Herpumen H.A., [lankoB A.A., Makapkun U.M. Cassnun A.C, Tpummn A.A.
AHHOTanus. B cratbe nmpeacTaBieHbl IPEIOKEHHS 10 COBEPILIEHCTBOBAHUIO
KOHTPOJICTIPUTOAHOCTH U MPUCTIOCOOJICHHOCTH K MPOBEACHHUIO TUAarHOCTUPOBAHUS
KOpOOOK nepemMeHsl iepead TpaktopoB Kuposell, pe3yinbTaTsl HCCIEA0BAHUN 1O
JIOOCHAIIIEHHUs CTeH1a )11 00KaTKu KopoOok nepemensl nepeaad KN-28340 Crenn
UCIOJIB3YETCS ISl BBIXOJJHOTO KOHTPOJIS B YCIOBUSIX 3aBofa-npousBoautens AO
«IlerepOyprckuii TpakTOPHBIN 3aBO/», a TAKIKE HA y4acTKaX PEMOHTA CEPBUCHBIX
MacTEPCKUX OPUIMATIBHBIX AUJIEPOB IPHU OCYLIECTBIEHUN BBIXOJHOTO KOHTPOJIS
KauyecTBa PEMOHTA.



KiioueBble cjioBa: mprUcocoOJIeHHOCTh K JUATHOCTUPOBAHUIO,
KOHTPOJIETTPUTOJHOCTh, KOPOOKa MepeMeHbl nepeiay, 0OKaTKa, KaueCTBO PEMOHTA,
KOHTPOJIbHO-TMAarHOCTHYECKOE 000py10BaHuE.

Suggestions for improving the testability and adaptability to the diagnosis
boxes change gear tractor Kirovets

Petrishchev N.A. Dankov A.,Makarkin 1., Sayapin A.

Abstract. The article presents suggestions for improving the testability and
adaptability of the tractor Kirovets’ transmission diagnostics, the results of studies
on the modernization of the stand for testing the transmission KEY 28340. The
stand is used for output control in the conditions of the manufacturer «Petersburg
tractor plant», and also at sites of repair service workshops of authorized dealers
during the implementation of the output control repair quality.

Keywords: suited to the diagnosis, testability, gear shift, run-in, the quality of the

repair, test and diagnostic equipment.

INOCTPOEHHUE CUCTEMbI TEXHUYECKOI'O OBCJIY KUBAHUSA HA
OCHOBE IIEPBUYHBIX AYEEK

A. 3. AkceHoB, B.A. ®aTbKuH

AHHOTanus. B cratbe paccmMaTpuBaroTCsi BOPOCHI TOCTPOEHUS CUCTEM
TEXHUYECKOTO 00CTy>KUBaHUs Ha OCHOBE sueeK. CHopMyIMpOBaHbI ATaIbI
MOCTPOEHUS TYEHKU U IPUHIUITBI (POPMUPOBAHUS CTPYKTYP Ha OCHOBE STUEEK.

KuaroueBble ciioBa: suelika, mpoiiecc, HHGOpPMaIlMOHHbIE TEXHOJIOTHH,
MIPOIIECCHBIN TTOAXO0]]

The building of maintenance system on the basis of primary cells
Z. A Aksenov

Summary. The article deals with the construction of maintenance systems based
on cells. Stages of construction of a cell and principles of formation of structures
based on cells are formulated.



Keywords: a cell, process, information technologies, process approach

MopaennpoBanie KHHEMATHKH IJIA3MEHHOT0 HANIBLIICHUS HA
CJIOKHONPO(PUIIbHBbIE

MOBEPXHOCTH
C.10. Kaukun, M.H. Kpacnosa, H.A. IlenbkoB, I'.U. Tpudonos

AHHOTALUSA: B JAHHOU CTAaThe NPOU3BENICH aHAJIN3 CUCTEM YIIPABJICHHS Ka4ECTBA
IIJJA3MEHHBIX IIOKPBITHM, a TAKXKE CYIIECTBYIOIINUX HA CETOAHALIHUN IEHb
aKTyaJbHbIX MATEMATUYECKUX MOJEIECH, KOTOPhIE ONUCHIBAIOT TEXHOJIOIMYECKHE
IPOLIECCHI TUIA3MEHHOTO HanblUIeHUs. OCHOBBIBAsACh HA TEXHOJIOTMH U3TOTOBJIECHUS
ITHEKOB, 4 TAK)KE HAa UX T€OMETPUUECKYIO CXEMY, IIPEACTABICHHYIO B BUJIE
pa3BepPTKU BUHTOBBIX JTUHUM U CXEMAaTUYHOM M300paXE€HUH rabapuTHBIX
apaMeTpoB, OBLIIM COCTABJIEHbI HEOOXOAUMBbIE YPABHEHMS ISl IOBEPXHOCTH
HanbuleHHs1. ONUpasch Ha IPUBEICHHBIE paHEE CMOACINPOBAHHBIC
MaTeMaTHYECKHUE aCIEKTHI IJIa3MEHHOTO HaIlbUIEHUS, ObUIN pa3paboTaHbI
MaTEeMaTUYECKUE MOJIEIIA KHUHEMATUYECKUX PEKUMOB, YTO IIO3BOJIUT B
IIEPCIIEKTUBE CO3/1aTh IPOTPaMMY JUIsl CUCTEM YIIPABICHHS] KHHEMATUKOU
Ipolecca HAMbUICHUSI BUHTOBBIX JIETAJICH CO CI0KHOMPO(PHIBHON MOBEPXHOCTBIO.
Pa3pabotannas MmaTemMaTuueckas MoJiejb 1a€T BO3MOKHOCTh €€ UCTIOJIb30BaHuUs B
IIPAKTUYECKUX TEXHOJIOTMYECKHX 3a7a4ax. Bo3MOXKHbIE OTPEIIHOCT MOJENH,
BBU/JIy €€ IPOCTOTHI, MOTYT ObITh YUTEHBI TOMPABOYHBIMU KO PUITUESHTAMH.

Kiar4yeBble ¢J10Ba: IIJIa3MEHHOE HaIIbIZICHUC, MaTCMaTU4YCCKasa MOJCIb,
YPaBHCHUC, PACIIBIIMTCIIb, IIATHO HAIIBIJICHUSA, ITIOBCPXHOCTD, ACTAJIb, ITHCK.

Simulation of kinematics plasma spraying on the figurine's surface
S.Yu. Zhachkin, M.N. Krasnova, N.A. Penkov, G.I. Trifonov

Abstract: this article features a detailed analysis of the quality management
systems of plasma coatings as well as up-to-date mathematical models, which
describe the processes of plasma spraying. Based on manufacturing technology of
screws, as well as on their geometric scheme, presented in the form of a spiral scan
lines and the schematic image of the dimensional parameters, the necessary
equation for the surface spraying was drawn up. Also, based on the earlier modeled
mathematical aspects of plasma spraying, a mathematical model of kinematic
modes is developed, that will allow to create a program for control systems of



kinematics of the spraying process of the screw parts with complex surface in the
future. The developed mathematical model gives the possibility of its use in
practical technological applications. Possible errors of the model, due to its
simplicity, 9eckux peKMMOB, YTO MO3BOJIMIIO CO3/]aTh MPOTPaAMMY JJIsi CUCTEM
yIPaBJIEHUs] KHHEMATUKOW MPOLIECCA HANBICHNUS] BUHTOBBIX JACTAJIEN CO CIIOKHOMN
Ipou3BOJIbHON o0Opa3zyromieid. 139can be considered by correction factors. Thus,
the obtained system of equations for the kinematic modes of plasma spraying has a
solid mathematical basis.

Keywords: plasma spraying, a mathematical model, equation, sprayer, spot spray,

surface, detail, auger.

YITPOUYHAIOIIUE NTOKPLITHUA ITPU COBMECTHOM
NCHHOJb30BAHMHU TBY HAI'PEBA U CBC METAJLJIYPTUHN

C.JI. CuasikoB, B.®. Ayuos., B.U. FOxBua

AnnoTanusi. CamopacnpocTpaHsoluiics BeicokoTeMiiepaTypHsblil cuaTe3 (CBC)
— OJTHO U3 Han0OoJee NepCreKTUBHBIX HalpaBIE€HUH JIJIs MOJTY4YEHHs] HOBBIX
MaTepuasoB, BKIItoYas NOKpbITHs. CaM mpoliece MpecTaBisieT cooon
JK30TEPMHUUYECKYIO PEAKIMIO, B KOTOPOH BBIJICJICHUE TEIIA CKOHLICHTPUPOBAHO B
KOHKPETHOM 00JacTH neTainu. B qaHHOM cTaThe paccMaTpuBaeTCs
TEXHOJIOTUYECKas MPOLEAYpPa MOIYUYECHHS] HOBBIX H3HOCOCTOMKHX ITOKPBITUH, C
ucnosbzoBanueM CBC-nporiecca ¢ HHUIMAIMEN IPOLEcca HAarPEBOM JI€TaIH
ToKaMu BbICOKOH yacToThl (TBY). IlokazaHbl npenMynIeCTBa B OCYILECTBICHUN
HAIJIaBKU IIPU COBMECTHOM HCITOJIb30BaHNM TBY HarpeBa u 3K30Te€pMUAUECKON
CBC cmecu TEpMUTHOTO THUIIA.

Kuawuessie caoBa: TBU-narpes, CBC-niponecc, XTO, U3HOCOCTOUKOCTb,
HaIlJIaBKa, TBEPJIOCTb.

THE REINFORCING COATING IN THE JOINT USE OF HIGH
FREQUENCY HEATING AND SHS METALLURGY

Silyakov S. L., Aulov V. F., Yukhvid V. L.

Abstract. Self-propagating high-temperature synthesis (SHS) is one of the most
promising areas for the production of new materials, including coatings. The
process is an exothermic reaction in which heat is concentrated in a specific area of



the part. This article discusses the technological procedure for obtaining a new
wear-resistant coatings using SHS process with the initiation of the process by
heating high-frequency currents (HFC). The advantages in the implementation of
welding with the joint use of high frequency heating and the exothermic thermite
SHS mixture type are shown.

Keywords: high frequency heating, SHS process, HTO, wear resistance, coating
hardness.

CTpaTerum TeXHH4eCKOro 00CJY:;KUBAHUA U PEMOHTA MaIlIMH
CoaoMamiknH A.A.

AHHOTauus. B cTatbe yka3aHbl OCHOBHBIE CTPATETHUH TEXHUYECKOTO
o0cmy>)KMBaHUS ¥ PeMOHTA MaliuH. J[aHbI MX MPEUMYIIeCcTBa 1 HeoCcTaTKU. JlaHo
OIPEJICTICHUE PECYPCHOTO MapaMeTpa U €ro BIMSHUS HA MOKa3aTeNId HAAEKHOCTH
JIeTajel MallliH.

KiioueBble ¢JIOBa: CTpaTeruu TEXHUYECKOTO OOCITY)KMBAaHUS U PEMOHTA, CUCTEMa
JIOITYCKOB, PECYPCHBIN MapaMeTp

Strategies for maintenance and repair of machines.
Solomashkin A.

Annotation. The article identifies key strategies for maintenance and repair of
machines. Their advantages and disadvantages are given. The resource parameter
and its influence on the reliability of machine parts are defined.

Keywords: strategies for maintenance and repair, the system of tolerances, the
resource option

OLIEHKA KOHTAKTHOM YCTAJIOCTHOH MPOYHOCTH
N3HOCOCTOUKHUX TAJIbBAHUUYECKUX MOKPBITHUM,
INPUMEHHUTEJBHO K BOCCTAHABJEHUIO NETAJEN MAIIIUH

H.N. KopHeiiuyk

AnHoTaumsi. B paboTe npeacTaBieHbl pe3yinbTaThl UCCIEA0OBAaHUNA KOHTAKTHOU
YCTAIOCTHOMW ITPOYHOCTH MU3HOCOCTOMKHUX AIIEKTPOIUTHUECKUX TTOKPBITUHA XpOMa U



XKene3a, OCAKIEHHBIX U3 Han00JIee MUPOKO UCTIOIh3YEMBIX B PEMOHTHOM
MPOM3BOJICTBE AJIEKTPOJUTOB. BBISIBIEHO, YTO COCTAB MPUMEHSIEMOTO JIEKTPOJIUTA
Y YCJIOBUSI HAHECEHHUS TTOKPBITHI OKA3bIBAET CYIIECTBEHHOE BIMSHUE HA MPEIeI
WX KOHTAKTHOM YCTAJIOCTHOM MPOYHOCTH. Y CTAHOBJICHO, UTO HAaUOOJIbIIICH
KOHTaKTHOW yCTAJIOCTHOW MPOYHOCTHIO 00JIaIat0T: XPOMOBBIC TTIOKPBITHSI,
MOJTYYEHHbIE U3 XOJOJAHOTO CAMOPETYIUPYIOLIET0Cs JIEKTPOJIUTA XPOMUPOBAHUS
¥ YHUBEPCAIBHOTO-0CAXKICHHBIX TaJIbBAaHO-MEXaHMUYECKUM CIIOCOO0M; U3
YKEJIE3HBIX - TOKPBITHS, TTOJIYICHHBIC HA TIEPUOIMYECKOM TOKE C OOpaTHBIM
perynupyeMbIM UMITyJIbcoM. [TlokazaHo, 4TO MpUMEHEHUE
3JIEKTPOXUMHUKOTEPMUUECKOTO YIIPOUHEHHUS MO3BOJISIT TOBBICUTH TIPEEI
KOHTaKTHOM yCTaJIOCTHOM MPOYHOCTH IJEKTPOIUTHUECCKHUX JKEJIE3HBIX U JKEII€30-
HUKEJIEBBIX MOKPHBITUH, Ha 50...65% no cpaBHeHHUIO ¢ 3tanoHoM (ctaib 20X, HRC
58...63).

KioueBble cJI0Ba: 3JIEKTPOJIUT, XPOM, JKEJI€30, KOHTAKTHAsI TPOYHOCTb,
yCTaJI0CTh, MPEJIeII, BRIHOCIUBOCTD.

ASSESSMENT OF CONTACT FATIGUE STRENGTH WEAR RESISTANT
GALVANIC COATINGS, IN RELATION TO RESTORING MACHINE
PARTS

N. I. Korneychuk

Abstract. The paper presents research results of the contact fatigue strength wear-
resistant electrolytic coating of chromium and iron deposited from the most widely
used electrolytes in repair. It is found out that the composition of the used
electrolyte and the conditions of coating have a significant effect on the limit of
contact fatigue strength. It is established that the highest contact fatigue strength
are possessed by: chromium coatings, obtained from a cold self-regulating
electrolyte of chromium plating and universal besieged electroforming
mechanically; from the iron - coating obtained on periodic current with reverse
adjustable pulse. It is shown that application of electro-chemical hardening will
increase the limit of contact fatigue strength of electrolytic iron and iron-Nickel
coatings at 50...65% compared to the benchmark (20KH steel, HRC 58...63).

Key words: electrolyte, chromium, iron, contact strength, fatigue limit, endurance.

HccnenoBanue peskuMoB padoThI MYJIbLCATOPOB JOWJIbHBIX ANNAPATOB



Ko3a0B A.H.

AnHoTanus. [Ipencrasien ananu3 pexxuMoB pabOThl MEMOPAHHO- KJIAITAHHOTO
nynscatopa JJ/1-1-4M aByxtaktHOro anmnapara AJ[Y-1, a Takke MmemOpaHHO-
nopIrHeBbIX myjbcatopoB Interpuls L-80 (Mrtamus), UNIPULS2 SAK (Jlanus),
I[TOA-1 «Josp-K» (Kyprancensmar). BeisiBiena oOpaTHas KBajgpaTudeckas
3aBUCUMOCTD YaCTOTHI IMyJIbCAI[UU OT YBEIUUYCHUS Pa3pEKEHUsS Y MEMOPAHHO-
KJIAITAHHOT'O W IpsiMasi KBaJpaTUYECKas 3aBUCUMOCTh Y MEMOPaHHOIIOPIIHEBOTO
MyJBCATOPOB. 3aBUCUMOCTHU NEPEXOIHBIX (a3 OT CKATHSI K COCAaHUIO U OT COCaHUs
K CXKaTHIO, a TaKXKe (a3 COCaHUA U CHKATUS UMEIOT JIMHEWHBIN XapaKkTep
u3MeHeHus1. OTHOCUTENIbHOE MPOIIEHTHOE COOTHOIICHUE (ha3 COCAHMSI U CKATHSI B
KJIAIIAHHO-TIOPLIHEBBIX MYJILCATOPAX HE 3aBUCHUT OT PA3PEKEHUS U YaCTOTHI
MyJIbCAI[UH, YTO 00ECIIEYNBAET aJeKBATHOE BO3/ICHCTBHE HA BBIMS KOPOBBI.

KaioueBsble ciioBa. MeMOpaHHO-KITalaHHBIA 1 MEOPaHHO-MOPIITHEBOH
nynbcaTopbl. YactoTa mynbcanuidi. COOTHOLICHUE TAKTOB COCAHHS U CKATHSL.
CootHomieHue ¢a3 myabcaluu.

Research of operating modes Milking machine's pulsator
Kozlov A.N

Annotation. The analysis of the modes of operation of the valve membrane-
pulsators DD-4-1M of a 2 stroke ADU-1 apparatusis is given , as well as the of
membrane-piston type pulsators Interpuls L-80 (Italy), UNIPULS2 SAK
(Denmark), SDA-1 machine ;"DoyarK "(Kurganselmash). There was an inverse-
square dependence of the ripple frequency from increased loss in the membrane-
valve found and direct quadratic dependence of the membrane piston pulsators
found. Dependence of the phase transition from contraction to sucking and
compression, as well as sucking and compression phases do not depend on
frequency of pulsation which provides an adequate effect on cows’ milking organ.



