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Effects of reliability for the probability of agricultural machinery performance process

When performing many works downtime due to machine failure lead to irretrievable loss of the products
or reduction in other benefits. For example, agricultural failures lead to lost production because the yield of crops
depends on the timing of technological operations. Purpose of the article - to determine the probability of
unacceptable loss of production due to machine failure in the performance of technological operations (for
example, processes of crop).

Since the reliability and performance of machines increases, the time between when the machine
operation is often less than or comparable to the MTBF. In this case, even a single complex failures may
significantly increase the duration of work and lead to an unacceptable loss of production (in this case, the
production task is failed). Therefore, taking into account the recommendations [11], should also determine the
probability of the job (the probability that the loss does not exceed the permissible value). On the basis of the
account of influence of failures of cars on the loss of production we have developed a new method of determining
the appropriate technological complexes machinery manufacturing orders. The decision is made based on the
results of calculating the likelihood that output will be greater than the minimum allowable value, and comparing
this with a threshold probability.

The developed method can be used in crop production and other industries where machine downtime
resulting in the loss of production or reduce other benefits. The results of probabilistic calculations by this method
can be used to improve the systems of maintenance of machinery (in particular - during the transition to on-
condition maintenance). A limitation of this method is to perform each operation only machine.
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Po3poOka koMIIeKCy 00IaiHaHHS JJ1s BITHOBJICHHS Ta
3MILHEHHS JeTaJIe ClIIbChKOTOCHOAAPChKHUX MaIluH
KJIACy «KPYIJIMH CTPHXKEHB» 3 3aCTOCYBAHHIM

KOMOIHOBAHOI TEXHOJIOT11

B crarrti po3po0iieH0 KOMIUIEKC OOJamHaHHA [UIS  BITHOBJICHHA Ta 3MII[HEHHA JeTajel
CUIBCHKOTOCIIOJIAPCHKUX MAIMH — KJIAaCy «KPYIJIMH CTPMIKEHb» 3 3aCTOCYBaHHSIM KOMOIHOBAHOI TEXHOJIOTII.
Po3po06iieH0 KOHCTpPYKIII0 BEPTHKAJIbHOI KaMepH, eNIEKTPOAYTOBOTO PO3IHIIOBAYa 3 HE3AJIEKHHM IPUBOIOM
EJIEKTPOJIHUX JPOTIB Ta ONTUMAILHOIO (POPMOIO HANPABIISIOUMX, MEXaHI3M MPHUBOJY MOAAYl MIKPOILIa3MOTPOHA 31
CXEMOIO TEPUCTOPHOTO YIPABIIiHHS.
€JIeKTPOAYIoBe HANUJIEHHs, MiKpOnJia3MoBa 00podKa, MOKPUTTS, NPUBIA
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Pa3zpadorka  KoMmIUlekca — 00OpYJAOBaHUsI  JUISI  BOCCTAHOBJIEHHST W YKpeIUleHMs  JeTalieid
CEIbCKOXO03SIHCTBEHHBIX MAIIHH  KJIACCA <KPYIJIbIA CTEpP:KeHb» ¢ NPUMEHEHUEM KOMOWHMPOBAHHOI
TEXHOJIOTHH

B cratee  pa3paboraH KomIuieKCc OOOpPYZOBAaHUS JUIS BOCCTAHOBICHHUS M YKPCIUICHUS JeTaneil
CEITbCKOXO3SIMICTBEHHBIX MAIIMH KJIacca «KPYTJbIH CTEPKEHb» ¢ IMPHUMEHEHHEM KOMOWHHPOBAHHOW TEXHOJOTHH.
Pa3paboTana KOHCTPYKIHsS BEPTHKAJbHOM KaMephl, €IEKTPOAYTrOBOTO PACHBUIUTENS C HE3aBUCHMBIM IIOBOIOM
JIEKTPOJHBIX TIPOBOJOB W  ONTHMANbHOM  (HOPMOIH  HANpaBISAIOMMX, MEXaHW3M MPUBOJA  IOJAYH
MHKpPOIUIa3MOTPOHA C CXEMOM TEPUCTOPHOTO yIPaBICHUS.
3J1eKTPOAYroBoe HaNblIEHHe, MUKPOIJIa3MOoBasi 00padoTKa, MOKPBITHE, IPUBOJ

IlocTranoBka mnpobaemu. 3acTocyBaHHS 7 BIAHOBICHHS Ta 3MIIHEHHS BalliB
CLTBCHKOTOCIIOIAPChKUX MaIuH enektpoayrooro HanwienHs (E/IH) nHaOymo mmpokoro
3aCTOCYBAaHHS 3aBISKM BIJIHOCHIM [EIIEBU3HI E€IEKTPOAHHMX MAPOTIB, JOCTYMHOCTI JIKEpEem
eHeprii, HU3bKOMY TEPMIYHOMY BIUIMBY Ha JETalb, HAIIWHOCTI OONAJHAHHS IS HAaHECCHHS
MOKPHUTTIB, HU3LKUM BUMOTaM 70 KBamidikariii mepconany Ta is. [1, 2].

Pazom 3 THM icHye IHMpOKa HOMEHKJATypa BaJliB, MOBEPXHI SKUX IiJIaI0THCS
nepenutipoByBaHHIO B MPOIECI MOTOYHOTO PEMOHTY, MpPalloloTh B yMOBax aOpa3uBHOTO
3HOIIEHHS Ta YyJAapHUX HABAaHTAXXEHb 1 BHMAaraiTh CHEUU(IYHUX SKOCTEH TIOBEPXOHb
BiHOBJIEeHHs. [lepemoHoro myis BimHOBIEHHs aetanei Takoro tumy EJIH € HakonmuveHHs
Hanpy>keHb B TOKPHUTTI B Mipy 3pOCTaHHS HOTrO TOBIIWHM, HEAOCTATHS aAre3is Ta KOresif,
3Ha4YHA TIOPUCTICTh Ta HEOJHOPIAHICTh, BUTOPAHHS JIETYIOUUX EJIEMEHTIB, HEMOXJIHBICTh
MPOIUIABJICHHS TYTOIUIABKUX CKJIAJ0BUX MOKPUTTIB [3, 4, 5].

AHai3 ocTaHHiX AocaimkeHb i myoOsikaumii. [ BupimeHHs [UX TpoOIeM
3aCTOCOBYIOTBCS PI3HOMA@HITHI TEXHOJOTIYHI METOJIU. aKTHBOBaHE EJIH 3 mnomaucio
BYTJICBOJIHIB B 30HY JyTH, MIIITPiB J€Tall 32 JOTIOMOTIOI0 Ta30BUX mainbHUKiB, CBY Ta meueit
OTOpYy, BBEJEHHS B CKJIAJ IIMXTH JOJATKIB JAJS MIABUIICHHS  TEMIEpaTypu i cradimizamil
Oyrd. 3acTOCYBaHHS IIMX METOMIB BHUMAarae JOJaTKOBOTO CKJIaJHOTO YCTaTKyBaHHS,
3aCTOCYBaHHS TOPIOYMX Tra3iB, L0 YCKJIAJHIOE TEXHOJIOTi0, MOTIpILIye yMOBH IIpaii Ta
MiBHIIy€ BUMOTH 0 KBasidikarii mepconany [6, 7].

Jlnist yCyHEHHS [IMX HEIO0JIKIB MPOMOHY€EThCS peani3yBaTH i/Ief0 TEPMIYHOTO BIUIMBY Ha
nporiec EJIH 3a momomoror cymyTHbOT MikporiazmMoBoi 00pooku (MO). Ilpu 1pomy 3a
JIOTIOMOT0I0 €JIEKTPOIyTOBOr0 PO3MMJIIOBAYa IOKPUTTS HAMMIIOETHCS HA MOBEPXHIO JETalli,
o ooepraerses. OJHOYACHO 3 HAMMIICHHSM MPOBOANTECST MO criodyatky marepiaily OCHOBH, a
HOTIM KOXXHOTo Imapy MOKpUTTSA. OIJIaBIIOIOYUM  MIa3MOTPOH  pPO3TAIlOBYEThCS HA
JiaMeTpajgbHO MPOTWIIEKHIA CTOPOHI JleTall 10 BIJHOLIEHHIO JO €JIEeKTPOJYyrOBOTO
PO3MIIIIOBAYA.

[IpoBeneni TeopeTH4Hi AOCIIKEHHS MPOIECY 3 PO3PAXYHKOM TEPMIYHIYHMX LUKIIB 1
TEMIepaTypHUX MOMIB B MPUIIOBEPXHEBOMY IIapi MWIIHAPOBUX AeTaneid. [l n1poro BU3HAYAIN
PEeKUMH, SKi COPUSUTM HarpiBy B HEOOXiTHOMY TeMIepaTypHOMY iHTEpBaJi, a TAKOX TOBIIMHY
OIJIABJIEHOTO APy 1 BCTAHOBIIOBAIM aHANITUYHY 3AJIEKHICTh MK OCHOBHUMHU MapamMeTpamu il
TUIa3MOBOI AYTH 1 TeMIIEpaTypHUM TOJeM OOpOOJIOBaHOI MOBEPXHI MOMIB 3 METOI0 BHOOPY
ONTHMAJIbHUX TTAPaMETPIB PEIKUMY MiKpOILIa3MOBOi 00poOkw [8, 9 ].

IlocTanoBka 3aBganHs. Jlng peamizamii  3a3HadyeHoi 11ei Ta MPAKTUYHOTO
3aCTOCYBaHHS TEOPETHYHUX PO3POOOK CTBOPEHO KOMIUIEKC OOJaIHAHHS Ui BIIHOBJICHHS Ta
3MILIHEHHS JeTaleld CUIbCHbKOIOCHOJAPChKUX MAIllMH KJIacy «KPYIJIMH CTPUXKEHB» 3
3aCTOCYBaHHSIM KOMOIHOBaHOI TEXHOJIOT], 1110 TOBUHEH BUKOHYBATH CJIIIyI0Yl 3a/1a4i:

—  MOXJIMBICTh 0a3yBaHHS BaJiB CIIbCHKOTOCTIONAPCHKUX MAIIUH CKJIaJHOI (hopMu Ta
PO3MipiB,;

— TIIPOBENIECHHS MONEPEHbOI TEPMIYHOI 0OPOOKH MMOBEPXHI JeTalll Iepe/l HAHECEHHIM
MOKPUTTS,
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— EJIH nokpuTTs 3 TOYHUM PEryJIIOBaHHIM I0J1a4l KOXKHOTO 3 €JIEKTPOJHUX JPOTIB,
HaIpaBJIsoui,

— TPOBENEHHS CYNMYTHHOI MIKpPOIJIa3MOBOI OOPOOKH 3 MOMIIMBICTIO MIBHJKOI Mojayi
MJIa3MOTPOHY B 30HY OOpOOKHM B 3aJIe)KHOCTI BiJ] KOHCTPYKTHBHHUX OCOOJHMBOCTEH meTaii Ta
TOYHOTO PETYJIOBAaHHS HOro mojadi B mpoueci ¢popMyBaHHS HMOKPUTTSA B BIAMOBIAHOCTI 10
TECOPETUYHO BH3HAUCHHUX PEXKHUMIB 00poOKH [8];

— aBTOHOMHOI 3aKmouHoi MO HanwieHoi MOBEpPXHI AJIs pelaKcallii HarnpyKeHb.

Bukiag ocHoBHOro marepiajy. J{is BUpILIEHHS IOCTaBICHMX 3ajad po3polsieHa
kamepa EJ[H 3 cymytHboro MO 3 BepTUKaJIbHUM pO3TAllyBaHHSM  OOpOOIIOBAHOTO Baja
(puc.1l). BeprukanbHe po3rairyBaHHS OOpOOIOBaHOI JeTali OOyMOBJIEHE YCYHEHHSM
3QJIKHOCTI BiJl BUCOTH IIEHTPIB TOPU3OHTAIILHOTO 0OepTaya Ta HEOOXITHICTIO pO3TalTyBaHHS
€JIGKTPOAYTOBOTO PO3MWIIIOBaYa 1 IUIA3MOTPOHA 3 JiaMEeTpPaibHO NPOTUJICKHUX CTOPIH
00poOJIOBaHOT MIIIHAPUYHOI TOBEpPXHI Jneraii. 3ale3medeHa TepMeTH3allis Kamepu 3a
paxyHOK TYMOBHMX YIIUIbHIOBAYiB Ta PO3PI[UKEHHS, IO CTBOPIOETbCA MPHU BHIAJICHHI
3BapIOBAJIbHUX a€pPO30JIiB.

Hns EJIH mokpuTTs po3po0JIeHO eNeKTPOAYrOBUH pO3MUIIOBAY 3 HE3aJICKHUM
peryJIroBaHHAM MIBUIKOCTI moaadi apoTis (puc. 1) [10].

1 — posmuToroYa rojiiBka, 2 — HAKOHEYHUKY ; 3 — KJIeMH; 4 - MHeBMOCUCTEMa, 5 — MeXaHi3M Ioj[adi APOTiB,
6 — nmpotu, 7 — HampaBJsIOYl IPOTiB, 8 — MpUBiAHI poivKH, 9 — puTHCKHI ponuku, 10 — MoToppemykTopH,
11 — 6ok ympasiiaHA,;12 — npucTpiit mudposoi iHauKarmii, 13 — 3untyrounii quck, 14 — Bexy4nii Ba,
15 — matumk Xomia

Pucynok 1 — EnexTpoayroBuii po3MuiIioBay 3 He3aJIeKHIM PETYIIOBAHHIM MIBHIKOCTI Oadi APOTIiB

Po3pobky onTumanbHOi (hOpMH HAMPABISAIOUUX €EKTPOJIHUX APOTIB 3M1HCHEHO 3T1IHO
cxemu (puc. 2) Ta poO3paxyHKOBHUX BHpa3iB, sKi 3B‘S3YIOTh KOHCTPYKTHBHI IapaMeTpu
€JIEKTPOAYTOBOTO PO3MUITIOBAYA!

o =e—psina++/p?sin’ o —2hpcosa, (1)

B=a+2iw/h2+(oc—e)2 : )
p

3amaounch  ICOMETPUYHMUMH  MapaMeTpaMyd  KOHCTPYKIi  €JIeKTPOIyrOBOrO
posmmmoBaya L, h, i H (puc. 3), a TaK0X reOMETpi€ro0 mepepisy APOTY 3 BIACTHBOCTSIMH HOTO
marepiany E i o1, MOKHa BU3HAYUTH TTapaMeTpH ¥, (, i |1 [9]. Otpumano emmipuyHe piBHSIHHS

JUTSL HATIPABJISIIOYUX PO3MHIII0YOTO MPUCTPOIO ONTHUMAIBHOT (GOpMHU:
y =14.19x* —3.78x> +1.05x* —0.07 (3)
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alx/

A-A

1 — HampaBIAIOYNI HAKOHCUHUK; 2 — IpiT; 2H — BifCTaHb MK JPOTaMH Ha MMapalieIbHUAX BiIpi3Kax; ff — KyT
CXOJIKEHHSI JIPOTIB; & — KYT BUXO/Iy JIPOTY 3 HANPaBJIsito4oi; h — ButiT 1poty, MM; L — BijcTanb Bij IIONIMHHE,
sIKa TIPOXOJIUTE Yepes 3aKpillieHi KiHIli HAPaBIAIOUNX, 10 TOYKH CXOKEHHS IPOTY, MM; || — moBxuHa
HanpasJsodoi, MM; |, — TOBXHHA CHCTEMH, MM

Pucynok 2 — Cxema Jyist po3paxyHKy HaIpaBIIsiO4u0i

Jnst 3pificHeHHst 3MinHeHHs cymyTHboi MO 3actocoByBasack ycraHoBka MITY-4 3
MmikporutazmoBuM naibHukoM YC. JICP — 45 - 002. [lanbHUK YCTaHOBKH KpIMTUBCS 3
MPOTUJICKHOT CTOPOHU BITHOCHO €JIEKTPOAYTOBOIO PO3MMIIIOBaYa Ha KpoHIITeHHI. KpoHreiin
TIOB'SI3aHMIA 3 XOJIOBUM TBUHTOM, SIKUH Ma€ TPUBIJ BiJ JBUTYHA TIOCTIMHOTO CTPYMY 3 OJIOKOM
KEpyBaHHS, 110 HA/la€ MOXKJIMBICTh OE€3CTYMIHYACTOrO PEryJIIOBaHHS IIBHJIKOCTI MEPEMIILICHHS
MIKPOIIa3MOBOr0 NaJIbHUKA BIIHOCHO €JIEKTPOYTOBOIO PO3MIIIOBAYA.

brnok KepyBaHHS TOYHOIO TM0/1a4el0 E€JIEKTPOJHUX JPOTIB Ta MEPEMIIIEHHAM
MIKPOIIJIA3MOBOTO MaJIbHUKA PO3pOOIIEHO Ha OCHOBI1 CXE€MH 3T1IHO PHC. 3}
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Pucynoxk 3 — Cxema 670Ky YIIpaBIIiHHS MIBHIKICTIO 00OEPTaHHS IBUTYHIB IIPUBOIY

Jlis IpUCKOpEHOoi Mojaul MIKpPOILIa3MOBOIO IajbHUKA B 30HY HAHECEHHS IOKPHUTTS
3aCTOCOBYBABCS XO/0BUIl TBUHT 3 3yOUaCTUM PEIYKTOPOM Ta ACHHXPOHHUM JIBUT'YHOM.

BucnoBku. Po3po0iene obmagHaHHS JO3BOJISE!

1. JocniauTu BIUIMB TOMNEPEAHBOTO TEPMIYHOTO BIUIMBY HA IMOBEPXHIO OCHOBH JIJIS
MIJBUIIEHHS aare3ii MOKPUTTS, BCTAHOBUTH BIUIMB Koe(illleHTa TEPMIYHOTO PO3IIUPEHHS Ha
XapaKTePUCTUKH MOKPUTTS, BU3HAUUTH ONTUMaNbHUM yac nonepeanboi MO B 3aJ1eKHOCTI Bij
TEOMETPUYHUX TTapaMETPiB JIeTajl Ta IHTEHCUBHOCTI TEIUIOBIIBEACHHS.

2. Buznauntu BB MO Ha Hamnpy’keHHs B MOKPUTTI, BCTAHOBUTH 3aJICKHICTb MIXK
TEXHOJIOTIYHUMH TapamMeTpaMu 00poOku (oOepTamMu JeTaii, HIBHIKICTIO MNEPEMIlICHHS
IJIa3MOTPOHA, BiJICTAHHIO JI0 TOBEPXHI OCHOBH) 1 HAMPY)KCHHSIMH B TIOKPHUTTI.

3. BuBuutu BmMB momapoBoi cymyTHboi MO Ha Koresito, MIKpOCTPYKTYpY,
OJIHOPIAHICTh Ta TOPUCTICTh TMOKPUTTIB Ta peajizyBaTH 17€I0 CTBOPECHHS KOMIIO3HUIIIHHUX
MOKPUTTIB 3 TYTOIJIABKUMH HAITOBHIOBAYaMHU.
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4. Nocniautu BimuB MO Ha 3HOCOCTIWKICTh MMOKPHUTTIB.

5. 3aBasku 3actocyBaHHIO MO po3poOUTH HOKPUTTS 3 3MIHHUMH (13UKO-MEXaHIUHUMU
XapaKTePUCTHUKAMU B 3aJIS)KHOCTI BiJ] XapakTepy HaBaHTa)XCHb Ta HASBHOCTI KOHIIEHTPATOPIB
HaIpy>kKeHb.

6. Hamae MOXNHMBICTH BIPOBAIUTH B BUPOOHHUIITBO MPOMOHOBAHUYN TEXHOJIOTTUHUN
mpoiiec, Po3MMPUTH MeX1 3actocyBanHs EJIH Ta miaBunmTy SKiCTh BITHOBIIOBAHUX JETAJICH.
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Development of complex of equipment for renewal and strengthening of details of agrarian machines of
class «billow» with the use of the combined technology

In the article the question of implementing the idea of thermal influence on arc spraying using microplasma
concomitant treatment in the recovery of parts of the "round core". Thus using arc spray coating deposited on the
surface of the workpiece to be rotated. Simultaneously held microplasma spray finishing first base material, and
each layer of the coating.

To address the problems developed arc spraying chamber with concomitant treatment with micro plasma
processed vertical shaft. Electric-spray developed with independent variable speed feed wire patented in Ukraine.
Designed guide optimal form of electric wires. Designed for precision equipment supply and stepless speed
regulation regarding the movement of micro plasma arc torch spray.

Founded equipment allows to investigate the effect of related micro plasma treatment at arc spraying on
adhesion, cohesion, microstructure uniformity, porosity, wear resistance of coatings and implement the idea of
creating a composite coating with refractory fillers, allowing to implement in production the proposed
manufacturing process of restoring parts of the "round core" , to expand the scope of application of arc spraying
and improve the quality of renewable parts.
electric-arc spraying micro plasma, coverage, drive
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