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Abstract: Maintenance of agricultural equipment is carried out by agricultural equipment dealer in Bulgaria. Their business inter-
ests forbid them to implement strategies that decrease maintenance costs, such as proactive maintenance or condition based maintenance.
For this reason farmers incur unnecessary financial losses. This article shows the necessity and effectiveness of implementing early diagno-

sis in agricultural equipment maintenance.
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1. Bveeoenue

CecKOCTOMaHCKOTO MPOM3BOJACTBO B bwiarapus ciensa emHo
MpaBUIIO, OLENsIBaHE MM 6aBHA CMBPT. MHUCHSATA Ha ChIIECTBYBa-
MU HAYYHO TEXHUUYECKU MOTEHIIMANl B CTpaHaTa HU B o0nacTTa Ha
3eMeJIENINETO € 12 MOBHIIABAT 3HAHUATA U CIOCOOHOCTHUTE Ha 3eMe-
JIeTICKUTE TIPOM3BOAUTENH, KaTO UM HpejyiaraTr Hail JoOpuTe mpax-
THKH, TEXHUKA U cTpaTerny. ToBa e BaJMIHO U 3a IMOJIbP)KAHETO U
H3MOJI3BaHETO HA TEXHUKATA.

2. H3noxcenue

3eMerenickata TEXHHKA THPIH 3HAYUTEIHA EBONIOIMS Mpe3
MOCITETHOTO JIeCeTUIeTrHe. BIkaanu cMe TONeMH, TeXKH M IIyMHH
MaIllMHA ¢ Tymreny auratend. Cera BIKIame JPYTH, aBTOMATH-
3upaHd, pOOOTH3UPAHH, KOUTO M3IIOJI3BAT TOPUBO 0€3 Cspa U OJIo-
BO, TUXH U KOM(OPTHH.

PerynaropHuTe M masapHUTE CHIIM ca CBbP3aHH C TE€3H MpPOMe-
HM. Bbrpeku, ye mo Hawano ca NMPOU3BOAUTEIHH U EKOJIOTHYHO
HO3UTHBHHU, T€ MOPAXKAAT HAKOM HEraTHBHM INOCHEeACTBUs. Beue ca
C I0CTa BUCOKA II€Ha, BUCOKU Pa3XOJ¥ 3a eKCILIOaTalHs i MObP-
KaHe, HeOOXOJMMOCT OT MOYTH LSVIOCTEH KOMITIOTBPEH KOHTPOI U
JIMarHOCTHKa Ha CHCTEMHTE, TPYAHOCTH MpH 0OydaBaHE Ha MEpCo-
HaJa 3a MOJIbP)KaHE U PEMOHT.

OT gpyra cTpaHa mpeAu ABAAeceT TOAWHM 3eMeZelicKaTa TeX-
HUKa W BrpaZicHUTEe B Hesl IHU3EJOBU JBUTaTeIM Ca AaTaKyBaHU
YMHIIICHO OT OM3HEca 3a TOBa, Ye MMAT OTHOCHTEIHO JIEKO IOJ-
Ibp)KaHE M MOTaT Ja PadoTAT HAAEKIHO MpPU TEKKU YCIOBUS C
MOYTH BCAKO HAJIMYHO TOPHBO. Te MOraT Jia He OBJAT CKCILIOATH-
paHU JBITO BpeMe WM Ja paboTAT Ha Mpa3eH XOJ HEOIPEIeICHO
BpeMe, Clie[l TOBa Ja OBbJaT HATOBApEHH Ha IThJIHA MOIIHOCT 0e3
OTPULATEITHH MOCIIEICTBUSI.

OcCHOBHHTE JIEHHOCTHU MO TOAABPKAHETO Ha 3eMe/eNICKaTa TeX-
HUKa TIpeJy MoBede OT JBaJeceT TOJUHU € Bh3jaraHa Ha coOCTBe-
Hunute Ha TexHuKata—AIIK(ArpapHO-IpOMHUIIIEHHTE KOMILIEK-
cw). 3a menTa ca MOATOTBSIHM HH)XXEHEPHH M TEXHUYECKH KaJpH,
KOMTO ca U3BBPIIBAIN TEXHUUYECKUTE Mperiaeay, TEeKyIUTe U cpell-
HM peMOHTH. Bcsiko cTomaHCTBO € MMano u3rpajeHa 6asa c paiio-
HEH MHXXEHEp M TeXHUYEeCKH Kazupu. [IpurexaBav ca HHCTPYKLHH,
TEXHOJIOTHH U 000pyJBaHe 3a pasriobsBaHe, U3MUBaHe, JedeKTo-
BaHe, Bb3CTaHOBsIBaHE, CTIIO0sSBaHE U pa3paboTBaHe.

ToBa e BpemMeTo KOraTro He € OMIO CKBIIO A2 ce Ky HOB IBHU-
raTeq WM pe3epBHU JeTailnu. [[Hec Hemara ca Jocta pasiidyHH,
KOTaTo HalpHMep IIecT eIeMEHTHAa TOpHBHA IIOMIIa Ha TPaKTop,
MOXe€ Jla HaJXBBPIH IIeHaTa Ha JIBHTATeNs OT oHe3W roguHu. Cera
U3I10J13BaMe U MOJIbPKaMe CIOKHU MAIIMHH C NPELU3HO nu3pabo-
TEHH ChEeAWHEHHUS C XJIAOWHH MO MAJIKU OT 2 [M (YOBEIIKUAT KOCHM
e neben 80-100 um). IogappikaHETO M PEMOHTHUPAHETO Ha MOH00-
Ha TEeXHHMKa He € MO0 BBh3MOXKHOCTHTE Ha 3eMmereickute ¢pupmu. B
TSAX HSIMa Ha3HaYeHH WHXKCHEPH CHELUAJIMCTH M TeXHUYECKH IOJ-
roTBeHH Kajapu. OupmuTe NPOW3BOANTENN HA TEXHUKATa HE Mpe-
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JIOCTAaBAT Ha COOCTBEHHUIINTE HEOOX0oaUMAaTa HHPOPMAITHS 33 JHar-
HOCTHKA U PEMOHT.

IMopnbpkaHeTo ce Bb3jara Ha BBHIIHU- OTOPU3MPAHU WIIH He-
3aBHCHMH, PEMOHTHO-IHIBPCKU GupMu. Te UMaT TEXHUKA, TEXHO-
JIOTHHU M TIOJITOTBEHU KaJpH CICLHAIH3UPAHH 32 OINPEACICHH BUJIO-
Be U Mapku MamuHH. [Tono6eH BapuaHT Ha OpraHM3alysi, He3aBH-
CHMO Y€ Ha IPBB HOIJIE] 0CBOOOXK/aBa 3eMEICICKUTE POM3BOIU-
TCJIW OT JIMYHU I'PUXKHU 3a NOAABPKAHE, KPUE U HETaTUBU CBbP3aHU
C He3a0eIeKUMO U3CMYKBaHe Ha 3HAYUTENTHN (PUHAHCOBH CPEICTBA.

OcHoBHaTa IpruYrvHa 3a HEraTUBUTE OT NMOAABPIKAHE HAa Mallluv-
HUTC OT BBHIIHHU (1)I/IpMI/I uiaBa OT TCXHUTC OusHeC HUHTEpECHU: 1o-
roJIEMH ITeyanou 1IPpHU HUCKU BJIOKEHU PA3XOHU.

- Ha 3emenenckuTe IPOM3BOUTENN C€ IPUTHIISIBA BHUMAHUETO
KbM TEXHHKATa, Karo MM ce Hamara ¢uiocodusra: ,.Bue camo
eKCILIoaTHpaTe, a Hue camo noaxaspxame”’. IlosBsiBa ce cepuoseH
PHCK OT HaMaJIsIBaHE Ha MPO3PAYHOCTTA 32 U3BBPIICHUTE JICHHOCTH,
pe3yaTaTH, HOCIEACTBHS, BIOKCHH PE3ePBHU JETAlIN, H3BbPIICHN
NOJ00pEeHHUS.

- TpyaHo ce MOTHBHpAT CHEIMAIIICTUTE OT 0OCITyKBaImara Gpup-
Ma Jia U3BBPIIBAT ACHHOCTH U3BBH TE3U 32 KOITO UM Ce 3aILlalla.

- HezaBucumure M OTOPU3MPaHU PEMOHTHO-IMIBPCKH (UPMH
ca CreunaIn3upaHy 10 MapKH M MOJbPKAT OrPaHHYEH TeXHUYeC-
KM TepcoHall. B kaMmaHuitHHTE NepHoOAM HE ca B CHCTOSIHHE Ja
MTOKPHUBAT BCHYKH CIICIITHH (aBapUHHI) HYXIHU. 3a TOBA JONPHUHACST
M TOJIEMHTE PalOHM M OTJAJe4eHOCT Ha MamuHHTe. Bpemero 3a
npectoil HapacTBa. ToBa € MOMEHT IIpM KOHTO OOCITyXKBaIIUTE
(bupMH U3CMYKBaT JOIBIHUTENHH NedanOu. AKO yacoBara CTaBKa €
50-80 neBa(ToBa He € Aaneyue OT HCTHHATA), a PEMOHTA H3KHCKBA TPU
yaca paboTa Ha JBaMa CHCLUAINCTH, TO 3eMEIEICKUAT IIPOU3BOIH-
TeJ 1e TpsiOBa J1a 3aruaTH caMo 3a TpyZX (0e3 BIOKEHUTE ACTalIN U
3aryou ot npecroii) 300-480 nesa.

-EnnHo ot Hail mokupamuTe Hema e ue oociykBamuTe GupMu
Ce OINUTBAT JIa MOJIbPKAT MAIIMHUTE, KATO MPUIAraT OpraHu3alu-
OHHH U TEXHUYCCKH NPUHOMH, XapaKTepHH 3a BPEMETO MPEIU
noseue ot 20-30 roauHmu.

PemoHTHO-ITBpCKHTE GUPMHU TIpHIAraT aBapuifHa W IUIAHOBO-
MEepUONYHA CTpaTerns 3a moanbprkaHe. Te ce 0T30BaBaT Ha aBapHii-
HH CHUTHAII OT COOCTBEHHIIUTE HA MAIIMHUTE WM TIPU MPEICTOSIIH
HEPUOANYHU BB3JEHCTBUA-00CITY)KBaHE, MPETIeNy, TeKyIH PEeMOH-
tH. CTparerusra € XapakTepHa 3a TOJMHHMTE KOraTo YCHJEHO ce e
U3BBPIIBAIO MEXaHM3UPAHE U EJICKTPUULUPAHE HA CEICKOTO CTO-
naHctBo. Cera ce M3ION3BAT BrPajieHH, aBTOMATH3UPaHU U POOOTH-
3MpaHU €JIEMEHTH U CHUCTEMH B MalllMHUTE. ABapHIHOTO M IIAHOBO
HOIBbPKaHE HE OCHTYpsIBAT HEOOXOAMMAaTa HAAEKAHOCT W TeHEpH-
par cepruo3Hu HUHAHCOBU PA3XOIH U 3aryOH 3a 3eMeeNIUTe U CepH-
O3HU TIeyaOu 3a CepBU3HTE.
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Crparerunte 3a MOJJbp’KaHE HA BOEHHA, aBUALMOHHA, XHUMH-
4yecka, MHIYCTpHallHa TEXHUKATA Ca YChBBPIIEHCTBAHU. ABapHiHO-
TO M IUIAHOBO MOAIBP)KAHE ca KOMOMHHMPaHH ChC CTPATETHH: IO
TEXHUYECKO ChCTOSTHUE, TPOAKTHBHO MM HAJEXIHOCTHO OPHEHTHU-

paHo (¢ur.1).

HagexpaHocTHO
OpHUEeHTUPaHO

MpoakTMEHO

Mo
TeXHWUYECKO
CbhCTOAHME

MnaHoBo

| ABapuiAHO

@Duz.1 Paseumue na cmpamezuume 3a n00ObPIHCAHE HA MEXHUKAMA

XapaxkTepHOTO 3a TAX €, 4e CC M3BBPIIBA EPHOANYUCH WIH 110C-
TOSIHEH MOHHUTOPHHT 33 OTKpPHBaHE Ha TeHAEHIHHU B IPOMsSHA Ha
TEXHUYECKOTO CHCTOSIHHE HA BB3JIH, KOHCTPYKTUBHH M HEKOHCT-
PYKTHBHHU eneMeHTH. LlenTa e 1a ce oTKpHe U OTCTpaHU NpUYNHATA
WY M3BBPIIN YCHBBPIICHCTBAHE IIPEH Ja C€ CTUTHE IO TPAaHUIHO
ChCTOSHUE M3MCKBAIIO TEKYIl peMOHT. IIpu peanusupaHe Ha CTpa-
TETMUTE 3a TOJJIbPXKAHE C€ MH3IOJ3BAT TEXHOJOTMH U TEXHHKA,
KOWTO NO3BOJISABAT HA MSCTO, B MOJIEBH YCJIOBHS, J1a C€ M3BBpIIBA
cpOnpaHe Ha MHQOpMAIMSA KaTo: YNTPa3BYKOB, BUOpalMOHEH H
MaclieH aHanu3, uHdpauepseHa tepmorpadust. (¢pur.2). Cren ToBa
MOJTOTBEHN CIICNMAINCTH aHAIM3UPAT pe3ydTaTuTe, OTKPHBAT
KOpeHa Ha NpHYMHATa M IIpelyiaraT ChOTBETHH OPraHU3alMOHHO
WM TeXHHYECKH PEIICHUS 32 KOPEKIUH, ITOJOOPEHNUs PEMOHT YIIH
MOAMSIHA.

TIoATHERARE N0 TEXHHUECKD CLETOANNE
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Due.2 [11a1060 u npoakmueHo nooOwbpICane Ha MEeXHUKAma

Ta3u npakTHKa ce u3non3Ba eheKTUBHO U 6e3 oraceHus 3a Hama-
JICHW TIeyaOu OT OoTopu3upaHu Juirbpckd ¢upmu Ha Caterpillar,
John Deer u ap. OGyuaBar AHUIbPHUTE U NPUTEKATEIUTE HA MALIHHH-
Te M3Mmosi3BaT HMHOBAaTMBHM TEXHOJOTMM M IIPEHOCHMH ypenu 3a
OLIGHsIBAaHE CTEIIEHTa Ha JIErPaJIMpaHe Ha MAclOTO, aHAJIU3HUpPaT MpH-
YHHHUTE W Mpe/yIarat KOpeKIMi Ha HHTepBaia 3a noaMsHa (¢ur.3).

@ue. 3. [Ipenocum npubop 3a oyenasame CbCMOSHUENO HA MACTOMO

TepMorpad)I/I;[Ta CC M3IIOJI3Ba 3a OLCHABAHC BCUYKHU q)yHKHI/IO-
HaJHU JETalM 110 TPAKTOPUTEC U MPUKAYCH MHBCHTApP, KaTO OXJia-
JAUTEJIHA CUCTEMA, TPAHCMUCHS, CJICKTPUYECKU U €JICKTPOHHU KOM-
IMMOHEHTH, KIMMAaTUYHU CUCTEMHU, NIPEU Ja MOPOJAAT aBapUEH OTKa3
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(¢ur. 4). ToBa € HEKOHTAKTHA JHATHOCTHYHA TEXHHKA, KOSITO MOXE
Jia IPOBepsIBa MAIINHUTE KOraTo paboTsIT.

Quz.4.Unppauepsena mepmocpagpus

VaTpa3ByKbT KaTto CPENCTBO 3a HOIIBPIKAHE 110 TEXHUYECKOTO
cecrosinue (dur. 5) ce u3non3ea npu:

- IPOBEPKa M OTKPUBAHE Ha HEXEPMETHYHOCT IIPH KOMIIPECOP-
HU CIIUPAYHU ¥ BAaKYyMHH CUCTEMHU

- OTKPHMBAaHE Ha BJIOLICHH EIEKTPUUECKH BPB3KU

- PaHHM CUTHAJIM 32 IPOOJIEMH C ThPKAJIAIIN JIarepy

- ONITUMHU3MPAHE Ha CMa3BaHe MPH BBPTSIIIU Ce eIEMEHTH

@Duez 5.Ynmpazeykoe konmpon

CrenuanucTuTe Mo MoJAbpKaHe Ha MALIMHUTE pas3riexaaT yi-
Tpa3ByKOBaTa AMArHOCTHKA KaTO Ba)KHA TEXHOJIOTHUS 3a OTKPUBAHE
Ha CUMIITOMHTE U IPUYMHHUTE Ha MEXaHUYHU Ae(eKTn. YiaTpasByka
OCHUTYpsiBa paHO NpPEeAYNPEXACHUE, Ue JarepuTe pa3BuBar AedexT u
me Bis3aT B aBapuiiHa (as3a. 3aeqHO C BHOPAIMOHHWS aHAIN3,
JlaBaT IIbJIHA [IPEJCTaBa 3a CbCTOSHUETO HA POTALIMOHHY JeTallu.

EdexrsT OT mpuiarane Ha NIPOAKTUBHO IOJIbPKaHE WM II0
TEXHUUYECKO ChCTOSHUE BOAU A0 510 10 mbTH IO MalKH pa3xonu 3a
noJIbpKaHe U npectoil. JIornuHo e 1a ce mpeamnosnara, 4e OONIInH-
CTBOTO OT PEMOHTHO-IUIBPCKUTE (pupMH B 06sIaTa Ha 3eMEIETHETO
y Hac He ca 3aMHTEPECOBAHM OT MIPUJIATAHETO UM.

OCHOBHMAT MM apryMeHT € Y€ B ChbBPEMEHHHUTE MAIIMHU UMa
JIOCTaThYHO BTPAJCHU CUCTEMH 3a CIEJCHEe, KOWTO pearupar, Kora-
TO arperary, Bb3JIU WIH €IEMEHTH CTUTHAT 10 KPUTHYHO CBHCTOS-
Hue. [logoOna mHpoOpMarys He BHHArKM OTYHTAa TEHACHIUHTE U
IpUYMHATa B IIPOMsIHATa Ha IapaMeTpu, KOoraro Te ca B JOILyCTU-
MHTE TPAHHIH, KOETO € OCOOEHOCT Ha MPOAKTUBHOTO HMIIM HAASK-
HOCTHO OPUEHTHPAHO MOJAbPIKaHE.

Hanoxenara B bparapust npaktuka 3a noaabpkaHe Ha TEXHHU-
KaTa ce 0Tpa3siBa HETATHBHO BBPXY KOHKYPEHTOCTTA HA 3€MEMIEIHUe-
to. [IpeononsBaneTo Ha IpodIEMa € TPYIHO MO HAKOJIKO PUYNHH:

- MHOTO OT 3eMeIEJICKUTE MIPOU3BOJIUTEIIN HE OCh3HABAT B KaK-
Ba CTENEH M3TUYAT OT TAX HBJIMIIHU Pa3XOJH 3a IOJIbpiKaHE.
HuBoto Ha kynTypara Ha HOAIbpIKAHE HA TEXHUKATA B 3eMEICITHC-
TO € Pa3lIMYHO OT TOBAa B MHAyCTpUANHUTE (UPMHU, TPAHCIIOPTA,
BOocHHaTa obiact u ap. Te xuBesaT ¢ (unocodusra, 4e BUCOKUTE
pasxonu 3a MOAABbpKAaHE HA TEXHHUKATa ca ,,He0OXOIUMO 3510“ OT
KOETO HEe MO’Ke Jia ce u30sra.

- OTCHCTBHETO Ha KBaTH(DUIMPAHH WHKCHEPHU KaJpHU B 3eMe-
JIeNICKUTE (UPMHU BOJIM IO HEMIPABUIIHA U Hee(EKTHBHA EKCILIOATa-
U U TIOATbPKAHE Ha TEXHUKATa. br3Hec MHTepecuTe Ha pEMOHT-
HO-JIWIBPCKUTE GUPMH MPOIBOTIBAT TaM KBICTO 3EMEICICKUTE
MPOM3BOIUTENN HSIMAT NOOpPH TEXHHUYECKH Kaaph, TaM KbIETO
COOCTBEHHIUTE Ca JOBEPYMBU U TEXHHYECKU Heroarorseru. Ciyd-
Ba Ce MPEAUMHO MPU MAIKU GUPMH C 110 HIKOJIKO TPAKTOPa U KOM-
OaiiHu .

Hsikon OT BB3MOKHMTE IIBTHIIA 3a ThPCEHE HA PEUICHUE Ha
npobJema ca:
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- Orka3 ot ¢punocodusta ,,.Bue camo ekcruioarupare, a Hue ca-
MO Tmoaabpkame”. 3eMelerCKUTe NPOM3BOAMTENH TpsiOBa ma ce
OPHMEHTHpPAT KbM aBTOHOMHO M MPOAKTHBHO TNOJIbpXKaHE U Ja
M3MCKBAT MpUWJIAraHEeTo My OT oOciyxBamute Tu ¢pupmu. Hanoxu-
TEITHO € aKTHBHO CIIeJIeHe U ChOnpaHe Ha nH(opMarms oT coOCTBe-
HHUKa 32 CHhCTOSHHETO Ha TEXHHKaTa. T'bpceHe Ha CaMOCTOSITEIHO
OPTaHM3AIMOHHO WJIM TEXHHYECKO pEIICHHE 3a IPeosoIIBaHe Ha
npobnema. [Ipn 3aTpynHeHUs, ThpceHe Ha BBHIIHA IIOMOI] MPEIH
Jla Ce CTHTHE JI0 OTKa3, ChC 3a/IbDKUTENIHO U3SICHABAHE M OTCTPAH-
BaHE Ha IPUYHMHATA.

- Jlpyra Bb3MOXKHOCT € M3I0JI3BaHe Ha (PUPMH, KOUTO MPUTEXa-
BaT TEXHOJOTUHUTE U 0OOPYABAHETO 3a IPOAKTOBHO MOIbP)KaHE HA
MHIyCTpUalHa TeXHUKa. Te MMaT CIenuanucTH, KOUTO MOraTr ja
aHanu3Mpar HHPOpPMANKITa, 1a OTKPUBAT KOPEHa Ha IPHYMHATA U
Jia TIpeJyIaraT pereHus..

YacTeH BapHaHT € PErHOoHAHO CApY)KaBaHE Ha 3EeMECNICKU
MPOM3BOIMTEIH, 3aKyITyBaHE Ha 000PY/ABaHE 3a paHHA JUATHOCTHKA
1 00y4aBaHEeTO Ha €JUH WM HAKOJKO MHKCHEPHU CHELHATUCTH Ha
IIaT B CAPYKEHUETO.

3akxnrouenue

Hamero 3emenenue mma >ku3HeHa HEOOXOIMMOCT Ja YCBOM Hail
J00puTE MPAKTUKH O MOAAbP)KaHEe HA TEXHUKATA.
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Jumepamypa

1.John Deere Werke Mannheim, Germany, use FLIR Systems
ThermaCAM™ SC-series infrared camera to optimize its
tractors. http://www.flir.co.uk/cs/display/?id=42522

2.Caterpillar Introduces Comprehensive Tiered Services Program
Delivered by its Dealers
http://www.forconstructionpros.com/press_release/11319679/ca
terpillar-introduces-comprehensive-tiered-services-program-
delivered-by-its-dealers

3.Autonomous Maintenance : Increase Operator’s Ownership to
their Machine,
http://kaizenrms.wordpress.com/2011/08/21/autonomous-
maintenance-increase-operator%E2%80%99s-ownership-to-
their-machine/

4.Make Diagnoses with an Infrared Gun
http://www.agriculture.com/machinery/maintenance--
repair/make-diagnoses-with-infrared-gun_567-ar48619

5.Ultrasonic Inspection
http://www.reliabilitydirectstore.com/SKF-CMIN-400-K-
Inspector-400-Ultrasonic-Probe-p/skf-cmin%20400-k.htm

6. Ultrasound detectors can hear the trouble spots you
can't.http://www.failureprevention.net/products/products_sdt_ul
trasound_detectors
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