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OBI‘PYHTYBAHI:I'SI PAIIOHAJIBHOI'O CIIOCOBY
BIIHOBJIEHHSA JETAJIEU CIJIBCBKOTI'OCIIOAAPCBKOI TEXHIKH

Y cmammi nponoHyemucs choci6 onmumizayii mexHoa02iuHO20 npoyecy 8i0H08.1eHHS demasiell 3a eHep2emuYHUM
Kpumepiem. L]e sukaukaHo mum, ujo Ha cb0200HIWHIT 0eHb sIK OCHOBHULl napamemp sucmynae cobisapmicme 8i0HO8/1€HHS
demasetli abo sumpam, Ha IKi HA hpakmuyi 6azamo 8 YoMy 8nauearms YiHu, i He 3a8xc0U 8paAX08YIOMbCS CNPABHCHI
sumpamu 8upo6HUYM8d, HOBU3HA MeXHO/A0214H020 NPOYecy, 8ci gumpamu eHepzii y momy 4uc/i, a maxosic, Husoi npayi Ha
8UpobHUYmMaeo npodykyii (eHepezemuyHull kpumepiii).

Karouosi caoea: mexHonoeis, enepzemuuHutl kpumepiii, i0Ho8/1eHHs1 demadell, eiekmpody208e HA8AHMANCEHHS],
HanpayleaHHs, sumpamu eupobHUYmMea, cobisapmicms, payioHaAbHUll cnocib, onmumisayis mexHo/a102i4HO20 npoyecy,
HABKOAUWHE cepedosuuye, 8i0HOB/1EHHS, HAN/AABAEeHHSL.
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JUSTIFICATION OF A RATIONAL METHOD FOR RESTORING AGRICULTURAL EQUIPMENT PARTS

The article proposes a way to optimize the technological process of updating parts according to the energy criterion. The rational
development of technological processes for the restoration of specific parts of agricultural machinery is mainly determined by the choice of a
method that ensures the greatest durability of the part at the lowest cost of their restoration. Currently, repair companies have a significant
number of ways to restore parts used to eliminate various defects - (wear, mechanical damage, cracks, etc.). Rationale for choosing the best
way to restore a part or group of parts in a set of technical, economic and organizational issues. For different types of recovery methods, such
as surfacing and iron, when capital investment is significantly different, the technical and economic criteria should be determined through
the above costs. However, even in this case, in practice, as a rule, many factors are not taken into account. To restore the same part, several
methods are suitable, often unequal in their technical and economic indicators. Thus, to assess the renewal of a specific part in a specific
production environment, they are refined. The energy criterion is especially important to use when decisions are made about the
development of a new production, the construction of a plant or a large workshop for the restoration of parts. This is due to the fact that
today the main parameter is the cost of restoring parts or costs, which in practice are largely influenced by prices, and real production costs,
the novelty of the technological process, all energy costs, including , living labor for the production of products (energy criterion).

Keywords: technology, energy criteria, parts restoration, electric arc load, operating time, production costs, prime cost, rational
method, process optimization, environment, surfacing, restoration.

Beryn
PamionanbHa ~ po3poOKa  TEXHOJOTIYHHMX  IIPOLECIB BIJJHOBJICHHSI ~ KOHKPETHHX  JeTalleid
CUIBCHKOTOCIIONAPCHKOT TEXHIKM BU3HAYAETHCS TOJIOBHMM UYMHOM BHOOpPOM cnocoOy, 1o 3abesneuye HailOuIbIIy
JIOBTOBIYHICT JeTali 3a HAMEHIIWX BHUTPAT HA iX BIAHOBJIEHHSA. B maHwii yac peMOHTHI MiJIpPHEMCTBA MAalOTh
3HA4HY KUIBKICTh CIOCOOIB BiJHOBIIGHHS JieTalel, sIKi 3aCTOCOBYIOTH JUIsl YCYHEHHsI PI3HOMaHITHHUX Ae(eKTiB —
(3HOCH, MeXaHIYHI YIIKO/DKEHHS, TPil(MHMA Tomio). [l BiXHOBICHHS OnmHIi€l 1 Ti€i >k Ierami NpUAaTHI Kilbka
CHOC00iB, 4aCTO HEPIBHOIL[IHHUX 32 CBOIMHU TE€XHIKO-€KOHOMIYHHMH TTOKa3HUKAMH.

Meta gociaigKeHHs
OOrpyHTYBaHHSI BHOOPY ONTHMAJILHOTO CIIOCOOY BIHOBJICHHS NeTajii abo Ipynu AeTajicil y KOMIUIEKCI
TEXHIYHIX, CKOHOMIYHHUX Ta OpPraHi3alliifHuX MUTaHb.

BukJiaa ocHOBHOTO Martepiaiay

Ha mpakTumi dacrine BUKOPHCTOBYIOTH IEPIIIi ABa BIAHOIIEHHS, X04a BOHM 3aCTOCOBYIOTHCS JIMIIE TOI,
KOJIM Ha MiJIPUEMCTBI BXKE OPraHi30BaHO BIJHOBJICHHS JcTalell MOPIBHSJIBHUMHU CIOCOOAMH Ta OJATKOBUX
KaliTalbHUX BKJIAZEHb HE MOTPEOYIOTh a00 KOJIM BOHH MPUOIM3HO OJTHAKOBI, HAIPHUKJIA[, IIPU ITOPIBHIHHI CIIOCO0IB
MeXaHI30BaHOTO €JIEKTPOIYyTOBOTO HAIUIaBIeHHS [1-3].

[Mpu pisHOTUIIHMX crioco0ax BiAHOBIECHHS, HANPHKIIAJ, HAIJIABKOKO 1 3ali3HEHHSM, KOJM KalliTajbHi
BKJIQJICHHSI 3HAYHO BIJIPI3HSIOTHCS, TEXHIKO-CKOHOMIYHMI KpHUTEpiH CIi BU3HAYAaTH 4Yepe3 HaBEACHI BHUTpPATH.
Opnak, i B IbOMY BUIAIKy Ha IMPAKTHII, K IPaBUIIO, HE BPaXOBYIOThCA O6arato (hakTopis.

[Mo-miepuie, y 3B'I3Ky 3 BUCOKMMH BHMOTaMH 10 OXOPOHM HaBKOJIMIIHBOI'O CEPEOBHIIA IPU PEMOHTI
CUTBCHKOTOCTIOIAPCHKHUX MAIIMH BUTPAYAIOTHCS 3HAUHI KOIITH Ha OyAIBHUITBO OYMCHUX CIIOPY/[, OUMIICHHS CTOKIB
3 po30ipHO-MHUIHMX, raJbBaHIYHUX Ta IHIIMX IUITHOK Tomlo [5]. Tomy 1i BUTpaTH 000B'SI3KOBO Tpeba BpaxOByBaTH
111 9ac BUOOPY ONTHMAaIbHOI TEXHOJIOTT BiTHOBJIEHHS JIETAJICH:

Cm' + C\(IJI + EH (K()i + K(()Jl) .
o = — s min, (1)
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. N - . . . . 0
ne @, — texniko-ekoHomiunuit kputepiit; C,; — coGiBapTiCTh BiXHOBICHHS AETAN i-TUM CIIOCOOOM, I'DH; Cy[ -
IIUTOMI ITOTOYHI BUTPATH Ha OXOPOHY HABKOJIMIIHBOTO CEPEAOBHINA P BiHOBIICHHI JieTaneil i-M crioco0oM, TpH;

E, — wopmarusmmii xoedimienT epexrnBHOCTI KamiTanbHuX BKiageHb; K, — koedimieHT T0BroiuHOCTI

BiZIHOBIICHOI i-M criocoOoMm jerani; 1), — HanpairoBasHs ab0 pecype BiJJHOBICHHS i-M CIIOCOOOM IeTajli, MOTO-TOJ.
[o-mpyre, He 3aBXIM NpPaBHIBHO BPAaxOBYETHCS SIKICTh BIJHOBIICHHS JeTalli (TEXHIYHUH KpUTEpii).
3a3Buyail IpM BU3HAYCHHI TEXHIKO-eKOHOMIYHOrO Kpurepito OepyTb Oynp-sike 3HauenHs 1, uu K, sxi

3a0e3MeuyrOTh TOW M 1HIINH crioci0 BiTHOBIICHHS. AJle TYT € IesKi 0COOIMBOCTI, SKi HE MOJKHA HE BPaXOBYBATH.

Pecypc BigHOBieHOI nerami Tpeba MOPIBHIOBATM HE 3 PECYpcOM HOBOTO BHPOOY, a 3 HOPMAaTHBHUM
MDKPEMOHTHHM PECYpPCOM arperary, B sSKA{ BiH BXOIUTH. BiIHOIIEHHS HOPMATHBHOTO MIKPEMOHTHOTO PECypcy
arperaty BU3HAYaEThCS:

1,
K, =—*, @
mp
ne T mp — MDKPEMOHTHHIi peCype arperary.

Hepigko koedimieHT TOBrOBIYHOCTI BCTAHOBIIOIOTH MUITXOM JabopaTopHUX ab0 CTEHAOBUX BUIIPOOYBAaHB
Jeraneil Ha 3HOCOCTIMKICTh, MIITHICTh Ta 3UCIUIFOBAHICTh MTOKPUTTS K 3HAXOKEHH BiIOBITHUX KOC(DIIi€HTIB:

K,=K KK_, 3)

ac KH - KOC(l)lHl(lHT 3HOCOCTIMKOCTI; Kg — KO@(i)lHlCHT BUTPUBAJIOCTI; Kc

— Koe(ili€HT 3YCTUTFOBAHOCTI.

e He 3aBxAM MPaBWIBHO, TOMY IO HaifyacTime oauH abo ABa Koe]iieHTH JIMITYIOTh pecypc, a He Bci
Binmpasy. Hampuknan, mpu BiIHOBIICHHI poOOYMX OpraHiB IPyHTOOOPOOHHMX MAIIMH iX pecypc BHU3HAYA€ IIUIIIC
3HOCOCTIHKICTh. Pecypc ke BIIHOBJIICHHX HAILIABJICHHSIM KOJIIHYACTHX BaJliB OOYMOBJICHHHA 3HOCOCTIHKICTIO Ta
BHUTpHBAJICTIO [2-5].

Tomy mmst 3a0e3medeHHsT BUCOKOT SKOCTI PEMOHTY arperary HeoOXimHo, 100 pecypc BiIHOBICHOI aeTai

OyB He MCHIUMM 3a HOro HOpMaTHBHHil MikpemoHTHuH, To6T0 1, =T p 1 BOHa HE 3HW)XYyBaJa 3HOCOCTIHKICTh

NIOB'SI3aHUX 3 Helo getaneil. [Ipu npoMy, SKIIO poOHMTH, HAPHKIAM, JIEMILI, KU JIMITye pecypc IuIyra B LIIOMY,
3aMiHa SIKOTO MOXJIMBa 0e3 Horo po3OMpaHHs, TO NMpH BHOOPI palliOHAILHOrO CrocoO0y BiAHOBIEHHS HEOOXiqHO
BpaxoBYBaTH Oyab-sike, 30KpeMa IpoOoBe 3HaYCHHS Koe(illieHTa TOBTOBIYHOCTI. AJie KOJH JAETallb He JIMITYe el
MOKa3HUK a0 1uIs 3aMiHM MOTpiOHE Po30MpaHHs Ta TpUBAJIA 3YNHHKA MAllMHU, TO MiJABUILIEHHS i JOBrOBIYHOCTI
CNiJi BpaxoBYBaTH JHMIIE B TOMY BHWIIQJIKy, KOJH pECypc BIIHOBICHOI JeTalli KpaTHUH HOPMAaTHBHOMY
MDKPEMOHTHOMY PECypcy arperary, ToOTo micTaBisATH y Gopmyiy (2) mine 3HadeHHs Koe(ilieHTa TOBIOBIYHOCTI
(K, =1,2,3Tomo). lle mosCHIETbCS THM, WO 30inbueHni pecypc aerani, Hanpuknan, Ha 50 % He Oynme

BUKOPHUCTAaHUU 1 MPH YeProBOMY PEMOHTI arperary BOHAa TaKOXK BiIHOBIIOBATHMETHCS, OCKUTBKHU ii 3aJMITKOBHA
pecypc craHoBuTHMe Jniie 50% MibkpeMoHTHOro. [IpoTe, 3a BUKOPHUCTAaHHS SIK OCHOBHOT'O KPHTEPIil0 co0iBapTOCTi
BIZHOBJICHHS JleTalled YM HaBeIeHUX BUTPAT, Ha AKi 0arato B 4OMY BIUIMBAIOThH L(iHHM, IO 3aBXIW BPaxOBYIOTb
CIpaBXHI BHUTpPaTH BHUPOOHUIITBA Ta HOBHU3HY TEXHOJOTIYHOTO TIIPOLECY, HE OO0'€KTUBHO BiIOWBAIOTHCS
HapOJHOrOCHOJAPChKi iHTepecH. Buxomsunm 3 1poro, Oylb-sKy TEXHOJOIiI0 paliOHAJIBHO OLIHIOBATH TAaKUM
TTOKa3HUKOM, SIKUH BimoOpa)kae BCi BUTpATH HAa BUPOOHHUIITBO mpoaykii [4-7]. Ha qymky GaraTthox QaxiBIiiB, Takum
MTOKa3HUKOM MOXXYTh OyTH BUTpPATH €HEPTii.

VY 3B'13Ky 3 UM BHOIp crtocoOy Ta onTHUMi3allii TEeXHOJIOTIYHOTO IPOIECY BiAHOBIICHHS AeTayiell JOIUTBHO
MIPOBOAMTH 33 EHEepreTHuHUM KputepieM. IIpu npoMy HEoOXiHO BpaxOBYBaTH BCi BUTPATH €HEPril, y TOMY 4YHCIIi
JKWBO1 TIpalli, MOYMHAIOYM BiJ] BUPOOHMIITBA HEOOXIMHWUX MAaTepialliB IUIsl MOKPUTTS 1 JO OCTaTOYHOI 0OpoOKH
neraneil. Burtpatm eneprii >KMBOI Ipali MOXKHa JOCTOBIpPHO BH3HAYMTH 4Yepe3 TPYAOMICTKICTh. Skmo iXx He
BpaxoBYBAaTH, TO MOXKE€ BHSBUTHCS, 10 MPOrPECUBHIIIMI CIIOCIO 1€ TOM, 110 Mae 3HAYHO MEHIY TPYAOMICTKICTb,
aJe IeMIo TiBUIICHY BUTPATy €HEprii i BiH Oy/1e BU3HAHHUN HepalliOHAIEHIM.

Eneprernunuii kputepiit MOXXHa BUPa3UTH PIBHSIHHSIM:

KK ;
®, = —> min, “)
K
oi
ne K| K, , — BinosigHo xoedilieHTH eHeproeMHOCTI Ta TPYAOMICTKOCT] TEXHOJIONYHOrO MPOLECY BiTHOBICHHS
JeTai i-M CIIOCOOOM.
K = Qei . K. = tLi 5
i~ > 20 T t ©)
0, p
ne (). — nuTOMi BUTpaTH eHeprii Ha BiIHOBJEHHS JA€Tali i-THM CHOCOGOM IO BCbOMY LHMKIY BHPOOHMILITBA,

kBr*ron; O

.~ MUTOMI BUTpPATH HA BHTOTOBIICHHS HOBOI netani, kBt*rom;

«i — TDYJOMICTKICTb BiJJHOBJIEHHS

JeTaii i-ThM crocodoMm; £, — TPyJIOMICTKICTh BUTOTOBJIEHHS HOBOI JETali.
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Crioci0, sikuit 3a0e3nedye MiHIMaIbHE 3HAYCHHST €HEPTeTHYHOTO KPUTEPiI0 — palioHaNbHUN. BigHOBIEHHS
JIeTanel y Takui croci0 € MOIUTBHUM 1 TOJII, KOJH 3HAYECHHS HOTr0 MEHIIIE OJIIHUIIL.

Crnig MaTk Ha yBasi, 0 OOpaHUH 3a €HEPreTHYHUM KPHUTEPIEM CIOCIO Yepe3 B3a€MOIIiI0 IIiH MOXKE He
BIJIIOBiTaTH €KOHOMIYHUM iHTEpecaM KOHKPETHOTO IMiAIPHEMCTBA.

Tabmmns |
Eneprernunnii Ta koMm0iHOBaHuUIi KpHUTepii
Crioci0 BiTHOBIIEHHS . — Kpurepii v - "
TEXHIKO-€KOHOMIYHUN CHEPreTUYHUN KOMOiIHOBaHHH
Harmnagka minx dutrocom 61,7 1,0 1,0
Bibpoayrosa HarmiaBka 83,9 1,11 1,19
Harmnaka B cepenopuiti CO2 72,2 1,05 0,98
Meramizaris 43,6 0,52 0,53
EnextpoxoHTakTHE 36,2 0,29 0,24
MIPUBAPIOBAHHS CTPIUKH
XpoMyBaHHS 80,1 1,76 3,20
3ani3HEeHHS 52,1 0,36 0,22

3 ormsady Ha e BUOMpaTH Horo ciij 3a KOMOIHOBaHMUM KpHTEpieM, IO BifoOpaXkae HaBe/ICHI BUTPATH,
€HEePrOEMHICTh, KOS(IIIEHT JOBIOBIYHOCTI:

KliKZiK3i .
P =——""—>min; (©6)
Kz)i
11
K,=—*, %)

31 H
H
e K3i — KOoe(ili€eHT CKOHOMIYHOCTI, SIKAI BU3HAYAETHCS K BITHOIICHHS HABEJACHUX BHUTPAT H«i Ha BiJIHOBJIEHHS

Aerai i-M croco6oM 1o inu HoBoi gerani [], .

Tak camo, sIK 1 y pa3i 3aCTOCYBaHHsI €HEpreTHYHOr0 KPUTEPIl0, BIJHOBIICHHS JieTaiell 00paHUM CriocoOoM
OUITBHO TOMi, KOJMHM 3HAUCHHS KOMOIHOBAHOTO KPHUTEPII0 TaKOX MeEHIIe OAWHUII. I[Ipm BUKOpHCTaHHI
E€HEPreTHYHOro Ta KOMOIHOBAHOTO KpPUTEPIiB BpPaxOBYIOThCS BHIE BHKIAJEHI BHMOTM J0 Koe(illi€HTiB
JIOBrOBIYHOCTI Ta pecypcy BixHoBieHoi nerani. Ilpn Busnadenni koedinientis K, K, i K, samicTs nokasnukis

HOBOI JieTali I MOPiBHAHHS MOXKHA TPUITHATH TOKa3HUKH JeTali, BITHOBICHOI Oy/Ib-TKUM HAMOLIBII TOMIUPEHIM
croco0OM, HAPUKITA]] HATUTABIICHHSM il (UIFOCOM. Y IOMY BHITaJIKy KOSQIIIEHT TOBrOBIYHOCTI BU3HAYAIOTH:

T . K.
K,=-5; K, =—", ®)
T K
6 06
e 7: i T ; — Decypcu jeraseif, BiIHOBJIEHMX BIIIOBIIHO i-M Ta 0a30BUM crocobamu. BuxopHcToBylOUM

XapaKTCPUCTUKU CIIOCOOIB BiTHOBICHHS JeTalicl, sKi MOXHA 3HAWTH Y BIOMHX JITEPATypHHUX JDKEpelax,
po3paxoBaHi iX TEXHIKO-€KOHOMIYHHI, €HEPreTHYHAN 1 KOMOiHOBaHMH KpuTepii (muB. Tabmwmro). [Ipn Bu3HadeHH]
€HEPreTHYHOro Ta KOMOIHOBaHOTO KPUTEPIiB 3a 0a3y NPUIHATO HAIUIABJICHHS IMiJ] (IroCOM.

BucHoBok
JInst OIIHKK BiHOBIEHHS KOHKPETHOI JeTalli Y KOHKPETHHUX BHUPOOHHUYHMX YMOBaX iX YTOUYHIOIOTb.
Eneprernununii xputepiii 0coOIMBO BaXKIMBO BUKOPUCTOBYBATH TOI, KOJU MPUHAMAIOTHCS PIICHHS PO PO3BUTOK
HOBOT'0 BUPOOHMITBA, OY/IIBHUIITBO 3aBOJly 200 BETMKOTO LIE€XY IO BiJHOBIICHHIO JIeTajel TOmIO.
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