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BITHOBJIEHHSA JETAJIEN CLJIbCHbKOTI'OCIIOJJAPCHKHAX MAIIIAH
I'AJIbBAHIYHUMMU ITOKPUTTAMHU HA OCHOBI HUHKY

Y cmammi npedcmasaeHni mexHosoziuHuli npoyec 8i0HO8/eHHS1 demasiell 2a/N1bBAHIMHUM YUHKYBAHHAM i3
3acmocysaHHAM akmueamopa i pe3ysabmamu ekcnepumeHmis y euzaadi epagikie 3asnexcHocmi weudkocmi HaHeceHHs
nokpumms 6id winbHocmi moKy ma weudkocmi pyxy akmueamopa.

Karuosi cnoea: mexHos02is, akmugsamop, ekcnepumMeHm, 2a/1b8aHiuHe YUHKY8AHHS, 8I0HO8/1EHHS, 3A/1EHCHICMD,
WinbHIcMb MOKY, KOpo3is, KamodHa WinbHICMb MOKY.
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RESTORATION OF PARTS OF AGRICULTURAL MACHINES WITH ZINC-BASED GALVANIC COATINGS

Galvanizing is most often used to protect against corrosion. In repair production zinc coverings are used for protection against
corrosion of fastening details and restoration of landing surfaces of lightly loaded details. Electroplating is the process of applying metal to
the surface of parts by crystallizing it from an aqueous solution of the corresponding salts (electrolyte) when a direct current passes through
them. An electrical circuit is closed by an electrolyte between two conductors called electrodes. The electrode to which the conductor of the
external circuit with a plus is attached is called the anode, and with a minus - the cathode. The repaired part, on which the metal is built up,
serves as the cathode, and the anode - plates, copper, lead, zinc, cadmium and other metals. In electrolysis, soluble and insoluble anodes are
used. In practice, soluble lead is most often used, and insoluble lead is used only for chromium plating. The preparation of the surface of the
part before coating (machining, degreasing, digestion) is important for the quality of the coating. The paper identifies the advantages and
disadvantages of the method of updating parts of agricultural machinery with galvinic coatings based on zinc. This makes it possible to
analyze the results of experiments and evaluate the effectiveness of using this method of restoring parts.

The article presents the technological process of restoration of parts by galvinic galvanizing using an activator and the results of
experiments using graphs of the dependence of the rate of coating on the current density and the speed of the activator. Determine whether
the use of an experimental activator will increase the speed and quality of coating on parts.

Keywords: technology, activator, experiment, galvinic galvanizing, reduction, dependence, current density, corrosion, cathode
current density.

IHocranoBKka npod/aeMH y 3arajibHOMY BUIJISIAL
Ta i 3B’ 5130K i3 BAXKJIMBUMU HAYKOBUMH YHM NPAKTUYHUMHM 3aBJIAHHAMHU

lanpBaHiYHE TOKPUTTS — L€ HPOLEC HAHECEHHS METAly Ha IMOBEPXHIO JeTalleld IUIIXOM KpHCTaizarii
HOro 3 BOJHOTO PO3YMHY BIOIOBITHHX COJICH (EJIEKTPOIITY) MPH MPOXO/HKEHHI Yepe3 HUX IMOCTIHHOTO CTPyMY.
EnexkTpuyHHMil JaHLIOT 32 JOIIOMOTOI0 SJISKTPOJITY 3aMUKA€EThCS MK IBOMA IIPOBITHUKAMHU, 3BAHUMH €JIEKTPOIAMH.
Enextpos, 10 SKOro MpHeIHAHUI MPOBITHUK 30BHINIHBOTO JIAHINIOTA 3 TUIFOCOM, HA3MBAETHCS aHOIOM, 1 3 MIHYCOM —
KaToZoM. PeMoOHTOBaHa JeTanb, Ha SIKy 3AIHCHIOETHCS HApPOILIYBaHHS METaly, CIYXHTh KaTOJAOM, a aHOJOM —
IUIACTUHM, Mifli, CBUHIIO, LUHKY, KaaMil0 Ta iHIMMX MeTamiB. [Ipu eJekTposizi 3acTOCOBYIOTH PO3YMHHI Ta
HEpPO3YMHHI aHO/U. Y NpaKTHL HaWYacTile 3aCTOCOBYIOTh PO3UMHHI, & HEPO3UMHHI CBHHIIEBI 3aCTOCOBYIOThH JIMILIE
3a XpoMmyBaHHs. Ha sKicTh NMOKPHUTTSI BaKJIMBE 3HAUYEHHS Ma€ IIiJATOTOBKA IMOBEPXHI JETali Hepe] MOKPHTTIM
(MexaHiyHa 00poOKa, 3HS)KUPEHHS, TPABICHHS).

®opMyJIIOBAHHSA Lijlel cTaTTi

OOrpyHTYBaHHS TEXHOJIOTIYHOTO IIPOLECY BIJHOBICHHS JeTalieil TaJbBaHIYHUM IMHKYBaHHIM i3
3aCTOCYBaHHSM AaKTHBAaTOpa 1 SK Pe3yibTaT CKCIEPHUMEHTIB TPEACTaBICHHS Yy BUTJLAI TpadikiB 3aJeKHOCTI
IIBUKOCTI HAHECEHHS MOKPUTTS Bijl IIITBHOCTI TOKY Ta MIBUIAKOCTI PyXy aKTHBATOPA.

BukJjag ocHOBHOro Martepiany

Llunk — Meran cpibHo-6inoro kombopy. IlineHicTs munky 7,1 r/cm®, Temneparypa nnapnenns 420°C,
I[{uHkoBi MOKpUTTS 3a3Buuail OyBaroTh M’sikumu (500...600 MIla) Ta mmactuaauMu. BoHu mo0Ope BUTPUMYIOTH
3THUHHM, PO3BAJIBIIIOBAHHS, ajie TOTAaHO — 3ampecyBaHHA. ToMy NWHKYBaHHS HaW9acTillle 3aCTOCOBYIOTH ISl 3aXUCTY
BiJ KOpo3ii. ¥ peMOHTHOMY BHPOOHMIITBI I[MHKOBI MOKPUTTS 3aCTOCOBYIOTH JJIS 3aXUCTY BiJ] KOPO3ii KPiMMIBHUX
JieTayiedl 1 BiZIHOBJIEHHsI TOCaI0YHNUX OBEPXOHb MaJIOHAaBaHTAKEHUX JETaJICH.

BinHoBieHHs feTaleil rabBaHiYHUMH TIOKPUTTSAMH MalOTh HACTYIIHI IIepeBary nepes iHIIMMHU cIiocobamu
BIiJHOBJICHHS:

— BIJICYTHICTh TEPMIYHOTO BIUIMBY Ha J€Taji, W0 BHUKJIMKa€ B HUX HETraTHBHI 3MIHM CTPYKTYpH 1
MEXaHIYHUX BIIACTHBOCTEH;

— OTpPHUMaHHS 3 BEJIMKOIO TOYHICTIO 3a/laHOI TOBIIMHM MOKPHTTS, IIO JO3BOJISAE 3HU3UTH /0 MIHIMyMY
MIPUITYCK HA MOCIIAYI0Yy MeXaHiuHy 00poOKy i i TpyAOMICTKICTh UM if 30BCIiM BHKIIOYHUTH ii;
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— OCaQ/KCHHS IOKPUTTIB 3 33JJaAHUMU HEITOCTIHHUMU TI0 TOBIIMHHI (Pi3UKO-MEXaHIYHUMH BIACTHBOCTSIMU;
— OJTHOYACHE BiJHOBIJICHHS BEJMKOi KiJIBKOCTI JeTayicii (B BaHHY 3aBaHTAXKYIOTh ICCATKU JAETalei), 110
3HIKYE TPYIAOMICTKICTB i COOIBapTICTh OMMHHMIII BUPOOY;
— MOXITUBICTD aBTOMATH3AIIIO MIPOIIECY.
OCHOBHUM HEJOTIKOM IIMHKYBaHHS € Majla IIBUIKICT HAHECEHHS IOKPHUTTS, IIPHOIM3HO 6+15 mrm/ron.
[IpoBexemo mormepeHi JOCTIIN IO YCYHSHHIO JAHOTO HEIOMIKY.
BupimansHuii BIDTMB HA MIBUAIKICTh HAHECEHHS MOKPUTTIB BIUTUBAE KaTOJHA MIUTBHICTD CTPYyMY:
V = C- Dk T ’
1000- y

ne V — mBHAKICTD OCaKeHHS MTOKPHUTTIB, MM/TOZ; C - eJIEKTPOXiIMIYHUN €KBiBaJIeHT, I/A TOJ; Dk —

M)

KaToJIHA IIIBHICTE CTPyMy; 7], — KaTOOHMH BHXiJ METaly IO CTPYMy, %o; ) — INUIBHICTH OCa/UKCHOTO METaly,
r/em®,
Ockinbku C i ¥ — BenuuMHM MOCTiiHi, i 7], IPH BUKOPUCTAHHI KMCJIOTO €EKTPOJITY IS IMHKYBaHHs,

omm3pkuit 10 100%, TO OCHOBHHMM NUIAX MiJBHIIEHHS HIBHIKOCTI OCa/KCHHS IOKPUTTIB — 30LIBIICHHS KaTOMHOL
IIUTBHOCTI CTPYyMY.

Bigomo, 1o cyTreBe 301IbIIEHHS KaTOAHOT IIIBHOCTI CTPYMY MOKIIMBE TIPH NEpEMILTyBaHHI €JIEKTPOIITY.
OpnHak, npy 301UIbIICHH] KATOAHOT IITEHOCTI CTPYMY HOTIPIIYETHCS SKICTh MOKPHUTTSI, 10 HAHOCUTBCS:

— BiI0YBA€THCSl YTBOPEHHS ICHIIPUTIB;

— MOpHUCTa MOBEPXHS HAHECCHOTO MOKPUTTS (IITTHHT).

JIyist yCyHeHHsI UX HEJOJIIKIB MOKHA BUKOPHCTATH YCTAHOBKY 3 aKTHBYIOUHM IPHCTPOEM.

AKTHBYIOUMH TPHUCTPiH (aKTUBATOp) MEPEMIIIye EIEKTPOJIT i aKTUBY€E BiIHOBIIOBAHY IOBEPXHIO, TUM
caMuM 3amo0irae 00’€IHAHHIO MPHUKATOAHOTO APy ENEKTPOJITY i 3MEHIIye XiMidHy MOJLIPU3AIli0 KaToAa, sKa
SBISETBCS OCHOBHOKO NPHYWHOI OOMEXKEHHS KAaTOAHOI MIUTBHOCTI CTPyMy NPH LUHKYBaHHI i3 CIpYaHOKHCIHX
eJeKTpOoITiTiB. BiHUKae peaqbHa MOXKIMBICTD 30UIbIICHHS KaTOJHOI IIUTBHOCTI CTPYMY, @ BIATIOBIAHO, i IIBHIKOCTI
HAaHECCHHS OKPUTTSL.

[liTkn akTUBaTOpa, aKTUBYIOUM TOBEPXHIO, 3aM00Iral0Th YTBOPEHHIO JACHAPHUTIB 1 SBUIIA MITTHHTY Ha
MOBEPXHI IIOKPUTTS, 0 HAHOCUTHCSI Ha BiJIHOBIIIOBAHY JICTallb.

Ha manronky 1 mpencTtaBiieHi pe3yJbTaTd SKCICPUMEHTIB Y BHUIVIAII 3aJICKHOCTI IMIBUAKOCTI HAHECCHHS
MOKPHTTS Bifl MIBUAKOCTI PyXy aKTHBaTOpa BiJHOCHO BiHOBIIIOBaHOI MMOBEpxHi. HaHEeCEHHS MOKPUTTS MPOXOAUIIO
MPU TEXHOJIOTIYHOMY MPOLECi 3 NOCTIHHUMU MapaMeTpaMH, KPiM IBHIKOCTI pyXy aKTHBaTOPA.
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Puc. 1. 3anexHicTh IIBUAKOCTI HAHECEHHS MOKPUTTS Bil INBUAKOCTI PyXy aKTUBATOpPa

TexHonoriYHU TpoIIEC:

- MexaHiuHa 00poOKa;

- BHEXKUPEHHS;

- TPYiHHS IPH NILIBHOCTI cTpyMy Ha anoi 50 A/nxm?, tpusanicts 60 c;

- HAHECEHHS TIOKPHTTS, TIPH MILILHOCTI cTpyMy Ha Katoni 100 A/nm?, TpuBanicts 12 xB;

- Temneparypa enektponity 15-40 °C (B pesysnwrari jocimimpkeHb OyJI0 BHSBIEHO, IO NPU 3MiHi
TemnepaTypu enektpoiity Bij 15 °C 1o 40 °C, mBuaKkicTs HaHECEHHS MOKPUTTS NPAKTHYHO HE 3MIHIOETHCS);

- IJIBHICTE eekTpomity 1,27 r/cmS;

- pH=4.

Cxutag enexrpomity: 500 r/1 — cipgaHOKHCIOTHOTO IHHKY, 20—30 /11 — CipYaHOKUCIOTHOTO ATIOMIHIIO.
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PesysbTaTi i 00roBOpeHHst

B pesysnprari  gociipkeHb OyiM OTpUMaHi 3pa3KH 3 SKICHMM IOKPHUTTSIM, SIK BHIHO i3 rpadika, Beiuka
IIBUAKICTh HAaHECEHHS IMHKOBOTO IOKPHUTTS NpPH INBHIKOCTI pyxy aktuBatopa 0,271 wm/c, TOMy HacCTyIHI
JTOCTIKCHHS TIPOBOIMIIICE 3 II€F0 MIBUAKICTIO.

[pwitasaBIM MBUAKICTE pyXy aktuBaTopa 0,271 m/c, Oyau HpoBeneH] TOCTiIKEHHS MPO BIUIMB 3yCHILIA
MIPWKIMaHHS IIITOK aKTHBaTOpa 10 IMOBEPXHI Ha IMBUAKICTH HAaHECEHHS MOKPUTTS. B pesymbprarti Oyio BUSBICHO,
10 TIPU MEHIIOMY 3YCHJLTI MPMKAMAaHHA IIITOK IIBUAKICTh HAHECCHHS IMOKPUTTS 301IBIIYETHCS, ajle TOTipPIIy€eThCS
SIKICTh TIOKPHTTS, IO HAHOCUTHCA. TOMy, A MONANBIINX ITOCTIKeHb Oyno BHOpaHO HaAOLIBII pamioHaTbHE
3HaueHHs 3ycuiurst — 20 H/em.

[Ipy BUKOpUCTaHHI B SKOCTI IITOK aKTUBATOPa BOJOTOCTIMKOI ILTIBKH, Ha SIKICTh 1 IIBUAKICTH HAHECCHHS
TIOKPHUTTS BIUIMBAa€E PO3MIp 3epeH abpasuBy. [Ipy MeHIIiH 3epHUCTOCTI IUIIBKM SIKICTh 1 NIBUAKICTH HAHECEHHS
MOKPHTTS BUILA.

B nopanbsimomMy Oys10 AOCIIIKEHO BIUIMB KaTOAHOI IIUIBHOCTI CTPYMY Ha IIBUJAKICTh HAHECEHHS ITOKPHUTTS
11X siKicTh. EXCIEepUMEHTH POBOAIIIMCE 3 HOTHPMa aKTUBATOPAMH, TIPH 3yCHILTI IPIKUMaHHs akTuBaTopa 20 H/em
i #ioro mBuaKocTi 0,271 M/c. TexHONOTIYHUH TIpOIleC TaKWi ke, IO 1 B MOMEPEeIHIX eKCIepUMeHTaX. Pe3ympratn
MIPEICTaBJICHI y BUTIIAII 3aJIe)KHOCT] IIBUAKOCTI HAHECEHHS OKPHUTTS BiJ IMIUIBHOCTI CTPYyMY Ha PUCYHKY 2.
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Puc. 2. 3anexkHicTh IIBHAKOCTI HAHECEHHSI MOKPHUTTS Bil KATOAHOI IILILHOCTI CTPYyMY

I3 rpadixa BumHO, mO i3 30UTBIMICHHAM MIUTBHOCTI CTPyMy 3 60A/nm2 mo 230 A/mm? 30LTBITyEThCS 1
HMIBUJKICTh HaHeceHHs NOKpUTTs 3 10,917 MKM/XB, IpU IOMY SKiCTh HAHECEHOTO MOKPHUTTS 3AIHIIAETHCS Ha
xopomuiomy piBHi. IIpu 36i1bIIeHH] WiNTLHOCTI cTpyMy BHIlE Hixk 230 A/IM2, 3MEHITYEThCS INBUKICTE HAHECEHHS i
MOTIPIIYETHCS AKICTh MOKPHUTTSI.

BHCHOBKH 3 1aHOT0 IOCJTI)KEHHSI i TepCNeKTHBY MOAATBIINX PO3BiIOK y IaHOMY HANpPsAMi

1. TakuM YMHOM, 3aCTOCYBaHHsS aKTHBAaTOpa IPH LHWHKYBaHHI J03BOJSIE B JIECSITKHA DasiB 30UIbIINTH
IIBUJIKICTh HAHECEHHS IMOKPHUTTIB i PO3IIUPIOE Jiala30H 3aCTOCYBaHHSA IIMHKOBUX IOKPHUTTIB TPH BiTHOBJICHHI
IeTanen.

2. B pe3ynbraTi ekcriepuMeHTIB Oyiia BHSIBIICHA 3aJICKHICTh MXK 3yCHILUISM MPUTUCKAHHS, IIBHIIKICTIO PYXy
AKTHBATOPA 1 MIBUAKICTIO HAHECEHHS MHKOBOTO MOKPHTTS, a TaKOX HOro sIKocTi. B momanpmmx ekcriepuMeHTax
IUIAHYETHCSI BU3HAUCHHS HAaWOLIBII palliOHAJIbHUX YMOB HAaHECEHHS IIMHKOBHUX MOKPHTTIB 3 ypaxyBaHHSAM BHIIE
riepepaxoBaHoTo.
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