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AHAÍ1THBHAB CHC TEJIA 40PMHP0BAHHE ÄHHAMHMECKHX PEHHIÍ0B 
PABOTH 3JIEKTPOMEXAHHHECKHX CHCTEM SKCKABAIOPA

Pesme. PaspaSoiaHa axanTEBHaa CHCieMa ynpaBjieHHa He.TKMZTzpyxmHM 
bo BpeMeHH npuBOAOM (noABeMa KOBma síxe noBopoia njiaijiopMH) oahokob- 
moBoro BKCKaBaiopa, oSecnenzBaiomaa: CHHseHze AHHaMHRecKHX Harpy30K b 
BaeKTpoMexaHHMecKOki oCopyAOBaHHH.

CoBpeMeHHuß BKCKaBaTop-AparaaftH, Ecnoxb3yeiinä Axa b c k p h t e k  MeoTopoawe- 
e h 9  noxe3Hnx HCKonaeuux, aBxaeica m o h h o A  BHeprosoopyxeHHoä ManHHoä, iiexa- 
HH3MU Kotopoä HcnKTHBaBi 3HaaHTexBHHe ÄHHaMHzecKHe Harpy3KH B npoReoce pa- 
6oth. ÄHHauHRecKHe neperpy3KH B03HHKax>T b pe3yxBTaie cxyaaäHoro xapaxiepa 
CHxi AeäciByrnax Ha xonax>ąHe mexaHH3mk SKCKaBaiopa, H3MeHeHHa noxoxeHHa 
Tozex aaRaxa h okohreheh npopecca KonaHHH h pa3rpy3KH kobbe b KaxmoM pa6o- 
Rew HHKxe B nponecce oTpaÖOTKH sKCKaBaiopHoro 3aöo«, b pe3yxbiaTe omzöoK 
MamHHHC Ta•

B HacToapee BpeMH pemeHa saraza orpaHHReHHX Harpy30K, AeäciByioBEx Ha Me- 
xaHH3Mu SKCKaBaiopa B npoqeoce KonaHHH, h npaKTHRecKH He paccMaipEBaxHCb 
BonpocH CHExeHHa HHTerpaxBHHx Harpy30K B sxeKipoMexaHHRecKOM oSopy^ceamiK 
3KCKaBaiopa bo BpeMa rpaHcnopTHoä onepaiíHH. 3to oSycxoexeHO oxoxhoctbk no- 
cipoeHHa aAaniHBHUx k ropHO-TexHoaorHReeKHM ycxoBEan BKcnxyaiaaHH sKCKaBa- 
Topa CHCreM ynpaBxeHaa rxaBHiaíH axeKTponpHBOAaMH. BMecie c tom AXHiexLHOcTL 
BunoxHeHHa ipaHcnapTHHx onepauüö AparxaänoM cocxaBjiaei 70-85$ ot AXHiexB- 
HOCTH paßoRero u e k x e , rto AexaeT aKiyaxBHHM pemeBae 3aAaRE co3AaHHa asan- 
THBHOß CHOTeMH (jpCpMKpOBaKEE AHHaMEHeCKHX peXHMOB paÖOTLi 3XeKTpOMexaHERec— 
KHX cacieM SKCKaBaiopa B npouecoe nepenoca KOBma. -iexBB paSoTN asxaeica 
co3AaEae CHCieis aAanTHBHoro ynpaBxeHiia oöeeneRHBaMiHX oniHMaxLHuä pezHM 
JiyHKUHOHHpOBaHEÄ 3K0KaBaT0pa KaK eAEHoß OHCTeMH, VMeHLneHHe AHHaMHReCKHX 
Barpy30K b nepexcAEHX pexKMax paÖoiN axeKTponpEBOAa, CHHaeHHe 3aipaT oxeK- 
rpo3HeprEE aa BunoxHeHEe noxe3Hoß paÖoTN, CHExenae noiept SHSpraH b oxes 
TpoMexaHHReoKOK oöopyAosaHHH. SKCKaBaiopa. IXpeAnocnxKoß cosAanna cvcreu



22 B.B, SaiieajHH h Xpyrae

ynpaBJJ©Hn.i, peaanisynumx napeaHoaeHHHe KaaecxBeHiiue yxyvmeanaa öSecneaHBamuHe 
np* 3TOM KaKOEMaatHHä 9iJi$eKT, SBaÄeTca B03H0ÄHCCTB AosiaxoaHoro npooToro pe- 
ryaHpoBasHfl oionopKoro TOKa h MaxcHiiaxbBOii «acTOTH BpameHna ABuraxeaea rxaB- 
h«x aaeKTponpHBOÄOB SKcaaBaxopa,

B npoi^eooe oxpaßoiKH ßaoxa. 3a6oa SKCxaBaTopoM-ÄparjraäHOM oahh H3 raaBHHx 
sxexxponpKBCAOB nexaHii3M0B noÄtewa KOBma u m  noBopoTa nxaxiiopMH b 3aBacHMo- 
c-th ot pacnojioxeEHÄ KoopAKHax xapaxrepHHx xoneic paSoaero iiHKaa heahstck jih- 
siHiHpyuaHM« 3to nosBOJiaeT, s 3aBH0HM0CTH er ropBo-xexHoaoraaeoKluc ycaoBiiS 
yneHi>aHii) iHHaMaaeoKHe aarpysKK na He.snMHTHpyi>5iHä saeKxpcnpHBOA.

Paapaöoiaaa cacxeMa aAariTHBHcro ynpasaeHMÄ npaBOAOM noAteMa Kosma, no3Bo- 
¿¡Hs>aaa npH MaaoM K3M6H6HKH a a e h h  noAteMHoro xaHaia h a h öoAbmoM yrae noBopoTa 
noBopoTHoiä nxaxiiopMti Aparaaäaa 23 3aöoa b cTBax c h h 3h t b HHTerpaxbHiie AiinaMH- 
aecKae Harpyax» b SAexipouexaHHaecKOM oßopyAOBaHHH. 3xo AOCTHraexcH K3MeHe- 
Eaeu $op«H MexaaHaecKoä xapaKtepacrEKB apsiBOAa noAteua KOBma, 6e3 yBexaae- 
BHÄ AAHTeAiHOOTH paÖOaeTO HBKAa.

CKOTeua paßoxaex i&khh o6pa30K, axo no AaHHHM Bbiöopra H3 nepBux n pai5o- 
w x  HHKiioF, (TAe n - BaßopKa, 3aBHCHmaa ot lana aKCKaBaropa-ÄparaaöHa k npuH— 
Kiofo cnocoöa oxpaÖoxKa 3a6oa) npeABapaxexb ho onpeAeaHCTCH cpeAHHe aHaae- 
hhä bhcotm noAasMa Kosca h yraa noBopoxa naanpopKa, no kotophm HAeHiHiJmiiH- 
pyexca AHMHTHpyBSlKfl 3A8KlponpHEOA. B CAyUae, ecaa AHUHXHpyei IIpHBOA noBopo- 
xa nAaT$opaa paccaHiMBaexca BexHaiiHa B03MoxcHoro yMeHBiflSHHH ycKopeHHH abhxs- 
hhä noABSMHoro Kanaxa, npa kotopom aahtsabhocti» noAtessa k o b m  He npeBamaex 
AABieai>Hocib noBopoxa njiax$opMU. B cooiBexcxBüH c pacaexou onpeAexHxi ohtk- 
MaABHBe HaoxpofiKa peryxaiopoB OHCxeMu aBioMaiaaeoKoro ynpaBAeHHfl npaBOAOM 
noAMMa Kosma. B npoiKBHOM CAy^ae npKBOA noA^eaa KOBma paöoraex b HOMHKaAb- 
hhx pexEuax ao xex nop, noxa akmbTHpy»mHM bo BpeMeHK no AaHHHM buSopkh es 
n uhkaob ne cxaHex npaBOA noBopoxa.

BHöopxa opranasoBaHa no apaHiiany oxeK.a, npaaeM oiex 3anoAHsexcH ao n saa- 
xeHHä, a 3ateM xaaAoe nocxeÄyxwAee 3HaaeHae, nooxynaBs;es b BüöopKy, BHxecHHex 
snaaeHHe cxoanee rrepbaa. TaKHM o6pa30M, npa aaMeneHHH KOKpürypauHB 3aöoa b 
npoueoce oxpaÖoiKK ero AparjiaäHOM n no aepe oxcHiiKa oxBaaa npoHcxoAM aAan- 
T-aAHÄ napaiiexpoB MexaHaaecKoä xapaKiepHCiüKH npBBOAa noAbeua, bto no3BOAaer 
paßolax» 0 MHHHMaBbHUMH ABHaMHBeCKHMB HaI'py3KaMH , He yaeHfaMaJI npOH3BOAETeAb- 
hocih AparxaäHa.

ÜpyraM TexHOAorKaeoKBM perawoM HBjMexca peaaM xpaHcnopi’HposKK Kosma, ko~ 
rAa MHHHuaAbHo Bo3MoaHaÄ AAHTeAbHocxb npoueoca noBopoxa nxaTipopBH npeBamaei 
«KHauaAbHO BosuoKHyjo AAHTexbHocxb npoHecoa noAieiia KOBma. B sxom cxyaae ue- 
xeoooßpaaHo aAanxEBHoe ynpaBxeHüe npHBoAOM noBopoxa nAaxipopMH, oßeoneaaBa»- 
mee CHHaeHae ABHauüaeoKHx HarpysoK b AaHHOM MexaHKstie. KaxtAoä xexaoaor«-
xecKoä cxeMH oxpaßoxKH 3aöoH sKCKaBaTopoM-AparaaäKOM onpeAeses epeAKaa yfos 
noBopoxa nAai$opMB aKCKabaropa aa aaöoa 8 oxsaa a ößpaxHo. noAyiiesa aiiasB- 
THaecKaH 3aBHCHMoor& xpaxHocxB uaxcauaAbaoro KOMeEia ABBraxeAii ot yraa no- 
sopoxa nxaT$opMs oAHOKOBmoBoro »KCKaBaxopa npa. eooiBexciBH* BiJupeKtHBaoro ho- 
uenra. sa Bajiax BaesipoABBraieaefi HOMtHaAbBoiiy saaaeHSH 3a napaoX paSoaero 
n«KAa. B saBxcsMooTH o* epeAHero yraa noBopoxa naatipopHK sscxaBaxopa k® as.-
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Sos a OiBSui a oSparKO, bosmobcho onpeAeamTb ipeSyeuMe sacipoft** peryassopon 
e H c t e u u  aBTOitaiaaeoKoro ynpaBseHHK npHBOAOM, lipa sioh (JopMapyiiTca AHaauH- 
aeCKae uoueatu pa3roma z TopMoxeHH>: saeKtpoueiaHHaecKoa cacTeitu, npeAnosa- 
rax>iąne onTHMasbHoe HcnoabaoBamie BosMosaociea 3sexTpoiipHBOAa noBopoia nsar- 
(popMM sKOKaBaiopa. IIosyReHHas saBacaMocu, Mosei 6htb Henojib30BaHa, Hanpa- 
Mep, ajih onTKMH3aUHH npoueoca 3KCKaBan,HH b cjiyaae paóoiw 3KCKaBaiopa c 
SoabmoS rsyfismofi aepnaHiis, Kor*a ASHTesbHOCTb noAfceisa rpyseHoro KOBma npe- 
BumaeT AJiHTeAi.HOCTŁ noBopoia nsaTcjpopMH H3 3a6os b otuaj!. lip* 3tou peaaaay- 
eTCH oorjiacoBaHHe bo BpeueHH paSoiK sseKTponpzBoAOB noAŁeua KOBma h iiobo- 
pora njiarąopMhi BKCjcaBaiopa, npHKea npHEoA noBopoia ruianpopua tfyHKUKOHHpye? 
B maASJueji pesziie»

KpaiepHeu onTHieaABHociH, onpeAeJiauąHu HacrpoiKH perysaiopoB CHcreisu aB- 
TOMaTHBecxoro ynpaBseHHS npHBOARM nosopora nsaiipopMM npH coraacoBaHHH pa- 
6o t h  upHBOAOB sBasetcs m h k k m b sauHA pacxoAa aseKipoaiieprii* npa noBopoie 
naantopMH aa saAaaHHS yroa a H3BeciHoS abhtbjibhocth npoąecca noABeaa Koema.

PeineHae aasaRH pacyeia oniHMajiŁHHx napaiieipoa OHCieuH aBiouaiHieoKoro 
ynpaBjieHas aosy^eBo b 3ajiXHyio2 $opise o zcnosbSoBaHHeu losami MaTewaTHHec-
KHX ueTOAOB.

PaapaSoTaHBue ajiropHTMH ynpafc.ieHHH hbjihuhTupycnpiu npHBOAoa acmiaHu c 
HonoAbsoBaHneM MareMaTHHecxo2 u o A e u  83aaMocBS3aHBoa CHCteMH rsasHmc ajiex- 
tpoapHBOAOB 3xoxaBaiopa. ropHO-TexHosorHHecxne ycaoBM 3xcnjiyaTapKH 3xcxa- 
saTopa uoAejiHpoBaaHCB c Hcnoxb30BaHBeK reaepaiopa cjiysaftHŁDc suces o napa- 
«eTpaMH onpeAeaeHHHMH no pe3yjiBTaiaM aHasH3a So-iBiEoro RHCna peasbHHi pa6o- 
u h x  uhkjiob, BHnoAHeHHux sKCKaBaiopou b npoiiecce otpaSoiKH fisoKa 3aCos» 
Pe3yxbiaiK m o a b sapoBaHHA noxa3ajm 3$i>eKTHBH0CTb ajiropHtmob aAaniHBHoro 
ynpaBaeHHH 3JiexTponpHBOAaMH b nponecce b h u o Jinenaa ipaHonopiHHi onepaiiHi 
a CBHseHHH HHierpasbHHx ABsaMaaacx h x  narpy3ox b aseKipoMeiasmiecKoii ofiopy- 
AOBaBHH.

Recenzent: Doc. dr hab. inż. Walery Szuścik

SYSTEM SAMOPRZYSTOSOWUJĄCY KSZTAŁTOWANIE WARUNKÓW PRACY 
UKŁADÓW ELEKTROMECHANICZNYCH KOPARKI

S t r e s z c z e n i e
Opracowany samoprzystosowujący system sterowania napędem nieograniczają- 

cym w czasie (wzniosu czerpaka lub obrotu platformy) koparki jednonaczynio­
wej zapewniający obniżenie obciążeń dynamicznych w urządzeniu elektromecha­
nicznym.
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SELF-ADAPTATING SYSTEM FOR CONTROLLING THE OPERATING CONDITIONS 
OF THE ELECTROMECHANICAL SYSTEMS OF AN EXCAVATOR

S u m m a r y
The developed self-adaptating control system of a single-bucket excava­

tor drive (bucket lifting or platform rotation time non-limited) allows de­
creasing the dynamic loads of an electromechanical device.


