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KOHTPOJIb HAÍ.EXHOCTH nOJŁLEMHHK MAiliMH 
nPM nOMOim BOPTOBOrO KOMUbBTEPA

P e 3 K M e . IlpHiieHeHHe CopTOBnx KOMnbBiepoB a a h  noBumeHHa npoa3BOAa- 
TejIBHOCTH noA'bBMHHX MaiHHH OTKpllBaei COBepmeHHO HOBae B03M0XH0CTH KOH- 
TpoJia H a A e x H o c m  HaxoAHmaxcH noA yrpo3o8 aBapaa ysxoB. OcHOBHue npo- 
Oxeua siott h o b o H TexHHKH npeAciaBxeHH b Base Te3nccB, Koiopue weiAy 
npoaHM oAEosHaaao xapaKiepn3y»T poxt SopioBoro KOMnBBiepa, K BasHeił- 
BKM $yHKIiHHM, KOTOpHe MOJteT BhUIOJIHHTB KOMnbBTep, OTHOCHTCH!
1) HaA3op (KOHTpoab) 3a rpaHHuaMH (npeAejiawa) AoxroBeHHOCTa y3A0B 

noAieMHoiS MaEHHN, HaxoAHBtaxCH noA yrpoaog aBapaa.
2) UpexexH Harpy3ox y 3Ji0B noABeMHoft uamanu Moryi Ha xoAy KoppeKiapoBa- 

TbCH a KOAUpOBaTBCH B nOMHTH KOMHbBTepa.
3) "HciopaH" peaABHHx Harpy30K laxme Moxei KOAapoBaTbca. 3to ho3eoah- 

ei paccuaiaiB nepaoA AOAroBeaHocTH y 3xa (smeMeaia) ycipoSciBa b 
AeSoÍÍ MOMeHT HCn0AB30BaHHH.

4)HoBoe KaaeciBo kohtpoah a b a t oBeHHOCTa ycipofiCTBa Ha <5a3e AaHHHx 
SopxoBoro KOMiibUTepa ocHOBtiBaeTca Ha o6beKTHBH3aaaH Harpy3Ka, no- 
BHineHHH KaaeciBa nporaosa a ynpomeHaa saBacaiiocTa iiexAy HarpysKaua 
B AOXrOBeHHOCTBB.

1. BCTYIDIEHHE

ECAH HaAeSCHOCTb HOHHMaTb K3.K CBOÜCTBO HOABeMHOfl JiamaHhl, OCHOBaHHOe Ha 
HcnoAHeHaa 3anAaHapobaHHoi1 $yHKnaa npa coxpaHeHaa onpeAeaeHHUx napaMeTpoB, 
t o paSoTa no ofiecneaeHHB SToft HaAexHocia BeAeica no AByu npaHuanaaAbHo pa3- 
HUM, HO HMeBąaM OAHy H Ty *6 peAb HanpaBAeHHKMS
- opaeHTanHH Ha HaAexHociB KOHCipyKnaH noAieMHoa uaoaHH,
- KOHTpoAb HaxoAAntaxca noA yrpo3oH aBapaa y3a o b  3KcnxyaTapyeMoft noAbeiiHoft 

MamHHH.
E cah no nepBOMy HanpaBAeHHB npoAeAana 3HaHHieAbHaa paOoia (Hanp., [l]),

TO a AH Bioporo C03AHHH COBepmeHHO HOBHe nepCneKTHBH npOHHKaxmiaMa BO Bee
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OÖaaOTH leXHHKH MHKpOKOMÜLBTepaUH. 9lO CJIÖAyeT OTHeCTH H K (JjyHKX^HOHHpOBaHHIO 
noA'beMHHX MamHH, 0a3npy»ąeMyoH Ha BhiHHCjiHiejihHoii TexHHKe.j

B to Bpexa KaK kohcTpyKUHH, ycoBepmeHOTBOBaHHe KOTopoä CBH3aH0 o npHMe- 
HeHHeM TeXHHKH 0OXbmHX BHHHCJIHiejIBHHX MafflHH, ÄOCTHraeT BCe ÖOJiee BhlCOKOro 
COCTOHHHH, npHM6HeHH6 MHKpOKOMEHBiepOB HpH (fyHKHHOHHpOBaHHH noAbeMHHX MamHH 
HaXOAHTCH B CaMOÖ HanajIbHOK CT8AHH pa3BHTHH.

2. $yHKUHOHHPOBAHKE nOflBEMHiiX ÎÎAÜ1HH, BA3HPyjOmEECa 
HA BLWHCJMTEJIbHOa TEXHHKE

üoa AeäciBHex, 0a3Hpy»meMca Ha bhhhcahtbAbHoñ uamHHe, (Ha Gase bhhhcxh- 
TeAbHoü MamHHbi) noHHMaeTCH b paöoie pacmnpeHHe h ycoBepmeHOTBOBaHHe Bcex 
HeTHpex OCHOBHHX ({lyHKIÍHñ HOABeilHOit ManiHHH (ifyHKHHH SKCHAyaTaUHH H Heoöxo- 
Ahmhx Aah ee peaAH3aHHH $yHKUH0 ynpaBAeHHH, oOcxyxHBaHHH h k o h t p o a h) npa 
HCnoAb30BaHHH KOMnbBTepa.

PeHb habt KaK o0 (oniHuaAbHociH) $yHKu,HH BKcnAyaTaimn, o0 ynpomeHHH $yHK- 
HHft O0CAyaiHBaHHH h ynpaBAeHHH, iaK h 00 onpeAexeHHH $yHKHHH kohtpoah [2J.

npHMepaMH Moryi Ohth yBexHHeHHe CKopociH paOonax onepaiwö, yMeHbmeHHe 
paOoHKX nyTeö, nporpaMMHpoßaHHe paGoHHX ABHxeHHft h kohtpoah KaK 3a KOHen- 
HOH no3HUHeä, noAozeHHeu npoiHBopeHHBHM, 3a BexHiHHaxH nponecca, iaK h sa 
rpammaiiH CTaOnAbHocTH HasBaHHHx KounAeKCOB.

3. HOBOE KA4ECTB0 KOHTPOJIH HA&EXHOCTH

üpaKTHKa noKasHBaei, hto c noMOĘi» npHMeHeHHH bhhhcAHTeabhhx MamHH Ha 
noAiexHícc ycTaHOBKax xoxho yBejpmHib noHTH oiaOHAbHue ao chx sop rpaHHiw 
npoH3BOAZieAbHOCTH. B ocoOeHHOCTH sto KacaeiCH TaKHX napaMeipoB npoHSBo- 
AHTeAbHOCTH, KaK oTHomeKHB uacca - npoH3BOAHieAbHoCTb hah saipaiu paGoneü 
QHAH (pa0OTH) oOcAyxHBaBqero nepcoHaxa (oOcxyxHBaHHh).

K oOqexy coctohhhb (noxoxeHMo) TexHHKH yxe oeroAHH othoohtoh kohtpoah 
MOMGHTa HarpysxH (noxsyHHx) xpaHOB npa noxomn OopioBoro KOMnHBiepa (npa no- 
xoqHi KoxnbBiepa, ycTaHOBxeHHoro Ha Oopiy KpaHa). Moxho, Hanpnuep, A0Ka3aib¡ 
HTO OopTOBUe KOMnbDTepU npa COeAHHeHHH C CymeCTByjomHMH AOPOXHUMH H AHHaMH— 
HBCKHXH OHCTeuauH xoryi, Kpoxe HaA3opa 3a ycToähhbocthkj paBHOBecHH , koh- 
TpOAHpOBaTb H ApyrHe B6AHHXHX HaABXHOCTH. 3lO TpeOyei T0AHK0 pa3pa0OTKH 
onpexexeHHoft nporpaxxu, a bboaht coBepmeHHO HOBoe KaneciBo HaAexHocth npo- 
AyKia.

HoBxe B03M0XH0CTH OCHOBaHU Ha TOX, HTO MHKpOKOMHbBTep peTHCTpHpyeT B Te- 
HBHHe AAHTBAbHOro BpeUBHH BO3HHKaBqH6 Harpy3KH HHTepecyBqHX Hac y3AOB, a 
nosAHee xopomo HSBeciHoe b  onpeAexeHHox xoxeHTe "Harpy30HHoe npomxoe"("npo- 
mxoe HarpyaxH" ) xoxei Oxth HcnoAbSOBaHO aah KaieciBeimo ayamero npomosa 
"OyAymHx" rpaann Harpy*XH,



KoHTpojib HaąeacHOCiH. 171

Cymecmyei pas hphhhh pacxoxAeHHH Mewy oTHOCHTeABHUMH bo3moxhocthmh h 
peajIBHNM npHMeH6HHeM •
OAHOB H3 npHHHH HBAHeTCH HOBHÄ CnOCOÖ HOCTaHOBKH 3aAaHH. noOTOMy B03HHKaei 
Heo6xoAHMOCTb npesdaBseHHÄ ochobhhx npoöJieM oioft hoboH TexHHKH b Base le-
3 H C O B .

4. TE3HCLÍ, KACAJ31KHECH EA3HPyi011(ErOCH HA BHHHCJIHTEJIbHOH TEXHHKE 
KOHTPOJIfl IIOJiEEMHŁDC MAIIMH

1. MHKpoKOMnBBiepu Boe naąe npHMeHHœiCH b KanecTBe öopioBbix bhhhcAHTea b— 
hhx MamHH o i;exBB noAAepicKH ipyHKHHOHHpoBaHHH noA'BeMHHx MamuH.

2. IIoä nossepacKoä KOMnbBiepoM 4>yHKUHOHHpoBaHHH noHHMaeTCH noBtmeHHe xa- 
qeoiBa, T.e. noBtnneHHe npoH3BOAHTeABHOciH Bcex leibipex ochobhhx ifyHXHHä 
noA'BeMHHx MamHH: axcnnyaiaUHOHHOg (JiyHxpHH, $yHKHHÍí ynpaBAeHHH, oÖcxyxHBaHHH 
h HaA3opa (xohtpoah) .

3. HaA3op 3a rpaHHuaMH (npeAenaMa) AOAroBeHHociH (xHBynecTH') HaxosHnjHxcH 
noA yrpo3oö aBapHH y3xoB Bcersa HBAHeicH sasaaeö nepBonnanoBog xoHTpoxn Ha- 
AexHooiH, 0a3Hpyx¡merocH Ha AaHHux ÖopioBoro Kounbuiepa (na öoptobom xoMrib»- 
lepe).

4. Cepbë3Hoe HecoBnaseHHe b nporH03ax AoxroBenHociH (aoiBynecTH ) Ha 6a3e 
ceroAHHmHHx (cymeciByxmHx) mstoaob yciaHOBKH sxcnxyaiauHOHHOH bhhocahbocth 
(npoHHOCTH) ocHOBaHO Ha pacxoscseHHH M e w y  npeAnoxaraeuHM ( n p H H H M a e M H M , nna- 
HHpyeMHM ) h peaxbHHM ( A e g c T B H T e x B H H M ) a h a n a 3 0h o M (xpyrou) Harpy30K AaHHoro 
ysxa (xoMnxexca).
B $a3e npoeKXHpoBaHHH cneAyeT npuHHMaTB laxog AHana30H (npeAen) narpysox, 
KOTopHä 6h  nojiHocThB oxBaiHA b öyAymeM peaABHHe Harpy3KH.

5. CxaHAapTHHe (i.e. HaMeaeHHne He Ha oahh xoHxpeiHHg cxynag npHMeHeHHH) 
noA^eMHue MamHHH HHiepnpeiHpyioTCH aah xoHxpeiHoro AHana30Ha Harpy3KH, x o t h  
b aagotbkTeabhocth Aaxeno ot Hero oioTynaBT.
B npHHHHne ao chx nop Hei r a p a H T HpoßaHHHx, thiihhhhx npeAexoß Harpy3xn a a h  
THnOBHX yCTpoHOTB nOABeMHOg T e x H H K H • B 3TOM BTOpoe OCHOBHOe npoTHBopeHHe 
npHMeHHeMHX Ha npaxiHxe MeTOAOB yciaHOBKH Anana30H0B Harpy3KH,

6. CymeCTByBmHe HSMepnieABHHe OHCieMH aah noABe3AHHX nyieii H oxcnnyaxa- 
HHOHHoä Harpy3KH b cxynae npHMeHeHHH ÖopioBoro KOMnBBiepa Aaxji b o3mojkhoctb 
(npH pa3pa6oTaHHoft cnepHanBHog nporpaMMe) yciaHOBHTB npeAeAH ^AHana30HH) 
napaMeipoB paÖoHnx AßHsteHHg, pemHMa p a 6 o m  h SKcnxyaiaHHOHHofi Harpy3KH.
Tanne nepBHHHue npesesn (AHana30Hn') o noMomBio ÖopioBoro KOMnBBiepa noMoryT 
pacoiHTaiB (BHBeoiH) npeAeAH (Anana30HH) Harpy30K HHTepecyiomHx Hao yänoB, 
a pe3yABiaiH 3axoAHpoBaTb b naMHTH KOMnBioTepa laxHM o6pa30M, htoÖh npn ne- 
OÖXOÄHMOCTH M03CH0 ÖHAO B AaABHefimeM HM* n0AB30BaTBCH [ 3 ].

7. HonoAB3yn HaxonAeHHyx b naMHTH ÖopioBoro KOMnBioTepa HHÿopManHX), xaea- 
»myiocH "npomAoro" Harpy3KH ( "Harpy30HHoro npomAoro", npomAHx narpysox), npn 
nOMOmH MaTeMaTHHeCKHX MeTOAOB MOSCHO paOOHHiaTB AOArOBeHHOCTB ( CKHByneCTB ) Ha-
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xoahahxch nox yrpoaog aBapHH y3jiob b xr>6oa uombht hx HCnoaB30BaHHH. Pesyai.- 
laTH 3THx pacueioB iioryT 6htb npeACTasaeHH (noxroioBxeHu) b cooTBeTCTByBxeä 
( HeoÖxoAHuog') $opue.

8. HanCoaee noae3Hoä h c TexHHHecxott touch 3pesHH pe3yxbiaTHBHoit (fopuoä 
AOCTaBKH HH$OpuaUHH HBAIUOTCH CBHSaHHHe C npeAOCTepexeHHHMH HHCAOBHe (ah- 
$poBHe ) (noKa3aTean, hhabkch, yica3aHHH) ociaixa BpeueHH sxcnayaiaAHH ia- 
KHx HaxoAÄ«Hxoa noA yrpo30» aBapHH ysaoB (xounaexcoB), xax aphboah, Heoy- 
mae KOHCTpyKHHH ^CHaoBHe paian), paÖoHHe xauaTu hah (coeAHHHTeaBHue rarn, 
CBH3H) KOHBegepOB nepHOAHHeCKOTO AeÜCTBHfl.

9 . Tpa oocTaBHHe naciH xaueciBa xoHTpoaa xoaroBenHociH (xHBynecTH), Öa3H- 
pyB^Heca Ha xaHHHx öopTOBoro xounBBiepa, ocHOBaHu Ha o6T.eKTHBH3anHH Harpy- 
3ok (ipeÖoBaHHä), noBbmeHHH xaneciBa nporuosa h ynpoąeHHH 3aBHCHuociH uex- 
Ay Harpy3xauH h xoaroBemocTB» (xHByHecTB»).

10. 06T>eKTHBH3auHH Harpy30K y3aoB nyieu KOAHpoBaHHH b nauaTH ÖopTOBoro 
KOHHLBiepa ("npomaoro") Harpyaox peaaH3yeicH saMeHoä npHHHioro npoexiou 
(uacio yciapesnero) npeAeaa (AHana30Ha) ipeÖOBaHHö Coabhhu hhcaom (koah- 
necTBou) peaabHHx npexeaos Harpy30K.

11. lioBHEeHHa KaneciBa, i.e. ycoBepmeHCTBOBaBHe o homoabb CopioBoro xou- 
nBBiepa nporH03a ociaBmeroca BpeueHH OKOnayaianHH Hcixoahahxch hoa yrposoB 
aBapHH ysaoB oÖocHOBbiBaeicH ieu, uto BMecie o nporpeccHpyrmHM speueHeu 3kc- 
HAyaiaAHH oöpexeHeHHoe HeonpeAeaeHHOOTBB "öyAymee" Harpy3KH see ö o m e  ciaHo- 
BHTCH H3BeCTHHU "npOHAOU" Harpy3KHt I.e. nporH03 Harpy3KH CTaHOBHTCA K KOH- 
uy BpeueHH OKcnayaTauHH xeTepuHHHpyxwefl HH$opuauHeß.
ycTaHOBaeHHoe Ha siofl ocHOBe ocTaBmeecA Bpeua axcnayaiaAHH oCpeueHBHo toab- 
ko HeonpeAeaeHHOCTBB apHi>ueTHHecxoro ( (pHKCHposaHHh, HCHHcaeHHx) xoaroBeu- 
HOOTH (xHByueCTH).

12. ynpoAerae 3aBHOHuooiH uexsy H a r p y 3xoä y 3A 0B h n porHoaou AoaroBeuHoc- 
iH (xHByHecTH) peaxHsyeiCH nyieu 3a ueHu caoxhhx TeopeTHuecxHx 3aBHC H U0CTeä 
aunnpHuecKHUH cooTHomeHHHMH, 3a ueHH npHHHTHX ( naarapyeuioc ) npeAeaoB (AHana- 
30H 0B ) HarpyaKH peaabHHMH, a laxxe nyieu ynpomeHHH npoeKTHpoBaHHH pasuepoB 
saeueHTOB ysaoB oiHOCHiexBHo hx HarpysKH.

13. CxoxHue 3aBHCHuooTH uexay npeAeaauH HarpysKH h nporH030u xoaroBeHHo- 
OTH (xHByueoTH) MOXHO ynpocTHTB Ao npouexyioHHHX ciaAHgf a b xpafaeu cay- 
uae - ao HaHÖoaee saeueHiapHoft ijopuu cooTHomeHHH uhcaobhx BeaauHH (sHaneHHa) 
(noKCK noaefl thahahhx (xapaxiepHCiHx) xphbhx).

14. 3aueHa npeAnoaaraeunx (naaHHpyeuHx) npeAeaoB HarpysKH peaabHHMH b 
Coabhhhctb« caynaeB Aaei noBumeHHe HH<t>opuaAHOHHoro SHaueHXH nporH030B aoa- 
roBeuHooiH (xnayuecTH), KOTopue b 3HaiHTesBHoä oreneHH npesumasT hx xe 
yueHBosHHe hi—sa ynpoxeHH* laBHCHuooiH uexay Harpysxoä h xoaroBeHHOCTBD 
(xHByuecTwa) .

15. KoHTpoAB öopTOBHu xouHBBTepou ociaBmerooH BpeueHH sxcnayaTaAHH ysaoB 
ynpoBaei pasuepn taeueHTOB ysaoB othochtbabho HarpyaxH HaoioaBxo, hto Hei 
HeoOxoAHuociH XX HHiepnpeiaAHH aah OoABDoro npeaeaa bosuoxhhx Harpyaox. 
BuecTo tioro BoaHHxaeT ysepeHHOCTB b tou, h o  »thu yaaau b npHHiwne yxe He 
rpoaxT xeoxHAHHHaA (HenpexBxxeHHax) asapna.
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16. H3-sa ynpomeHHH aaBacauocTH ueiAy Harpy3Ko» h AOAroBeuHOCTb» (jmBy- 
uecibii) npn K o m p o A e ,  6a3Hpyx>meMCn Ha OopTozou KonrtbuTepe, Tepaer 3HaueHae 
pa3HHiia uezAy cnocofiaun yciaHOBKE SKcnjiyaTauaoHHoń bhhocihbocth hah uacTau- 
Hoił SeaonacHOOTa.

17. IIpH OCHOBaHHOH Ha AaHHŁDC SopTOBOTO KOMHbDTepa IfyHKIłHOHHpOBaHHH HOAV- 
euHHX uamHH ynpomeHae 3aBncauocTH ue*Ay HarpysKoś h AOAroBeuHocibij (zHBy- 
ąecTkE) npoiHBopeHHT Heo6xoAauouy TpefioBaHHn o KopoTKoii BpeueHH onepaiwfl 
(l.e. KOpOTKOM BpeaeHH UMKJia HOpHAKa HeCKOAbKHX ASCHTIOC CBKyHAu).

18. Bo BpeHH sKcmiyaTaHHH f kota» yicasuBaeiioe ÓopioBmi KounbSTepoH ociaB- 
meecfl Bpeica »KcnAyaiaiyiH npaC AHJcaeics x Hyjua, uoxho , HcnoAbsy* Apyrae npa- 
exH (BasyajibHoe accAeAOBaHae, accAeAOBaHae (yciaAociHbiz uapanaH) a t.a.) h 
B 3aBHCBMOCTa Ol pe3yAbiaTOB BO3MOHHO0 aBapHB, npHHHTb O(50CH0BaHHOe pemeHHe 
oó oczaBAeHHB bah 3aueHe AaHHoro yaxa.
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KONTROLA NIEZAWODNOŚCI MASZYN WYCIĄGOWYCH PRZEZ KOMPUTER

S t r e s z c z e n i e

Zastosowanie komputerów dla podniesienia wydajności maszyn wyciągowych 
otwiera całkiem nowe możliwości kontroli niezawodności zagrożonych awarią 
zespołów. Zasadnicze problemy tej nowej techniki przedstawiono w formie 
tez, w których między innymi określono jednoznacznie rolę komputera.
Bo najwaśniejszych funkcji, jakie mośe spełnić komputer, naleią:
1. Nadzór nad granicami tywotności zagrożonych awarią zespołów maszyny wy

ciągowej.
2 . Zakresy obciążeń zespołów maszyny wyciągowej mogą być na bieżąco kory

gowane i kodowane w pamięci komputera.
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3. Historia obciążeń rzeczywistych może być również kodowana, co pozwala
na obliczenie okresu żywotności zespołu urządzenia w dowolnym momencie
użytkowania.

4. Nowa jakość kontroli żywotności urządzenia za pomocą komputera polega 
na obiektywizacji obciążenia, podniesieniu jakości prognozy i uprosz
czeniu zależności między obciążeniami a żywotnością.

CONTROL OF RELIABILITY OF HOISTING MACHINES BY A COMPUTER 

S u m m a r y

The use of computers for improving efficiency of hoisting machines 
opens up new possibilities of controlling reliability of assemblies with 
a risk of failure. Main problems of that new technique are presented in 
the form of propositions, which among others determine the role of a com
puter. Main functions of a computer are as follows:

1. Control of the limits of the life of assemblies with a risk of failu
re.

2. Ranges of load of assemblies of hoisting machines can be corrected and
encoded in the computer memory.

3. A history of real loads can be also encoded, which makes it possible 
to compute the period of the life of an assembly at a given moment of 
operational use.

4. New quality of the control of the life of a machine with the help of
a computer consists in the objectivization of load, and the improvement 
of quality of forecasts and in simplification of dependences between 
load and life.


