
ZESZYTY NAUKOWE POLITECHNIKI ŚLĄSKIEJ 

Seria: GÓRNICTWO z. 143

________ 1986

Nr kol. 883

1st International Conference - Reliability and Durability 
of Machines and Machinery Systems in Mining 
1986 DUNE 16-18 SZCZYRK, POLAND

Bhktop BHPBKOB

MHHHCiepoTBo yrojibHott npoMumjieHKOoiH CCCP 
MoCKBa, CCCP

BxaxH“ np ABOPHHKCB 
BiajtHMap I1PHCTP0M

BHHHrM hm.  M„M. SeflopoBa 

^oneiiK , CCCP
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P8 3PM8.  06ecne>ieH ae aaxbxH oa p a d o iu  oCSopyxoBaBHH noAteMHoro k o m- 
nxeicca  b doxbmoii c x e n e a a  a a s a c a x  o t  OHOTeMaiaaecKoro Hafl3opa aa  e r o  
aKCQAyaxamiOHHKM o o cx o a ro ieu . BaxHUM y cx o B a eu  oCecneqeHHA HaAexwo3 a 
CeaaBapaftKO# p a d o łu  oSopyAOBaHHA noAbeMHUX yciaHOBOK a b x a o tc a  o p r a -  
HH3auas KOHipoaA ciLHomHOCTH a a x e p a a x a  oTBexcxseHHUx x e x a x e it  o rtexbn 
bu abx6hh a yciaxocXH H X TpeiąaH Ha p a m ett cxaA aa hx 3ap oJw eH as.

B o x a ib e  paccMaxpaBaioxoA paaxaaHHe bhah cacxeM axsm ecK oro aH cxp y- 
MeHTaabHoro KoaxpoxA ochobhhx napatJexpoB o(3opyxosaHaa uaxxHux nojib- 
eMHHX yoTaHOBOK b n p o u e cce  aKcnxyaTaipiH i
-  Hepa3pymai»iHa KOHTpoxb A eiaxeft xopM03HHX yoTpoaoxB noA'beMHUx n a n a a|
-  y an p a3B y K O B o a a  MarHaionopoaKOBuS mbxoa K O H ip .tx  noA Bearuc 
yoxpoaoiBj

- KOHXpOXb XopM03H0ft TAra, OCHOBaHHbtft Ha HCnOXbaOBaHHH MSXaHHaeOKHX 
h a h aAexxpa^eoKEX yoipoítoiB, pearapywiax Ha oxHOCHTesbaoe -no : ' 
a nooxynaieabaoe cEaneHae o a h oK xexaxa OTHooaxexbHO AX v r .

- KOHipoAb MeioAOB aÉycxa<ieoKoa bmbcoxb xanax y3A0B, k*x Capadas nor,'-- 
dMHoft MamKHu, noABecHtie yoipoScTBa, aonpoBHe bk h bh  CBapao:': KOHOipyx- 
naa a- x . a .

- ABa onocoda opeHicH cootoahha oxaxbHtnc naHaxoB: BH3yaxbHaii a aHcxpy- 
MeHXaAbHKB.

B c x a ib e  n p e x x a r a io ic s  mstoahkh kohtpoaa cooiohhhS oGmotok rtpaBojH oro 
axeKipoABaraTexA a npoBOAHHKOB aecTKoft apuapoBXH.

BBEflEHHE

¡UaxTHaA noA-beasaa ycxaHOBKa npeAOiaBXAex coOoft coBOKynHoclb noAi-ev. 
MaaHHH o axeKiponpHBOAOM, annapaTypa ynpaBxeHHa, carHaxaaaaaa a aaąjrnt 
HKHB03, nOAbBMHHX H ypaBHOBeo!H8aJ»lHX KaHBXOB, npoBOAHHKOB, 3arpy30HHMX a
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pa3rpy3 0<iHŁix ycipoftciB h APyroro BcnoMoraieabHoro nexaHHaecxoro h axexTpH- 
le c K o r o  oÖopyAOBaKHH.

K Ha^esKOciH p a ö o m  Bcex bhaob oÖopyAOBaHHA, BXoAaqero b oooiaB noA'ben- 
Hoü yoiaHOBKH, npeAT>ÄBAKBTOK noBtimeHHne TpeÖoBaHKa, iax xax HenpexBHAeHHuft 
oixaa xioöoro H3 hhx Mosel noxHocibio HapymHTb njjxA ropHoro npoH3BoAciBa h 
npHBeoiH k aexoBeaeoKHM xepiBan.

OöecneueHHe HaAexHoft paßoiu oÖopyAOBaHHa noAT>eMHoro xounxexca, oooÖeHHo 
B yCAOBHHX yBeXHHSHHH rXyÖHHH CTBOAOB H KHTeHCH(jjHXaUHH npOHSBOACTBSKHUX 
npoqeccoB, b Öoxbaeft cienenn 3aBHCHi ot CHCienaTHiecxoro HaA3opa 3a ero 
3KcmiyaTaaH0HHbw cocioaHHen. B c b h s h  o s i h h  Boe Öoxbnee npaxiHHecxoe 3Ha- 
aeHHe a axiyaJibHooTb npHOÖpeiaxw Bonpoon, CBH3aHHne o opraHH3aqHeft xoHipo- 
i K  oTBe TCTBeHHhDC 3Aeu6HT o b oö opyAOBanna. noAbenHUX yctasoBox h  c ob e pme HCT BO— 
BaHHdM ipaAHOHOHHUX MeTOAOB B6AöHHÄ TeXHHHeCKOrO OÖCJiyZHBaHHH.

1. OEĘHE nOJIOaCEHHH

PemeHHe npoÖxenn oqeHKH Ha A e i H o c m  nexaHHHecxoro oÖopyAosaHHa noAT>eiiHHX 
yciaHOBOK nneei qexiift paA cneqH$HHecxHX oco6 eHHocieft, BHiexaioniHX H3 hhah- 
BHAyaabHoro xapaxiepa npoexiHpoBaHHa, H3roioBxeHHa h noHiaxa AaHHoro 0 6 0 - 
pyAOBaHHH, ÖOAbraoro opoxa ero oxyx6 ti («HorAa ao HeoxoAbxax AeoaiHxeTHä), 
CToxacTHHeoxHX CBOitoTB naiepaaAob Aeiaxeft, cxynaftHoro xapaxiepa HarpyxeHHft, 
IIpiiHiiTue b KaoToamee apena ueiOAu oqeHKH AoxroBenHociH h paÖoTocnocoÖHociH 
OTBeicTBeHHHX xoHcipyxuHft noAT>enHHx ycxaHOBox Öa3HpyBTca, xax npaBHAO, Ha 
XHHettHoä ranoiese HaxonxeHHa yciaxoeiHnx noBpexAeHHft h na uexaHHHecxHX xa- 
paxiepaoTHxax naiepHaxoB, noxyieHHux npn n p o d u x  cxenax HarpyxeHHa o6 pa»- 
qoB (oAHOocHoe ciaiHHecxoe hah rapnoHHHecxoe paciaxeHHe, H3ra6, xpyneHHe). 
noAoÖHue TeopeiHHecxHe pacaein aah xoHcipyximft Öoxbmoro pecypoa, paSoia- 
I0AHX B yCAOBHHX CXOXHOTO HarpyxeHHH, nOBUmeHHOfl BAaXHOCTH H 3aHHAeHH0CTH 
atuocfepu, noryi npHBOAaib x cyneciBeHHun omHÖxan, BexHHHHy xoiopux ipyABO 
npeAcxa3aib.

nooxoAbxy b npoqeoce sxcnAyaiaqHH HHorae oiBeiciBeHHue AeiaAH oÖopyAO- 
BaHHa noAiexHux yoiaHoaox noABepramica B03AeftciBHio nepeneHHnx bo BpeneHH 
Karpysox, io HaABHxe b naiepaaxe AeiaAH pa3XHHHUx AeÿexioB hah lexKOAorH- 
necKHX xoHHeHTpaioB HanpaxeHHö (raxieAbHue nepexoAH, nocaAOHHue necia, 
anoHOHBHe naan h i.ä.) BU3HBaei 0Öpa30BaHHe narHcipaxbHoft ipeuHHH Ha cpaB- 
HHieAbHO paHHeft oiaAHH yoiaAociHoro paspymeana. H3BeoiHO, m o  pa3pymeHHe 
AeiaAH b sion cxyaae He aBAaeica nrHOBeHHHn. Ahhahs aBapnfl noxa3HBaeT, hio 
ÖOAbmyiD nacib BpeneHH CBoero cpoxa cxyxÖH AeiaAH pafloiaioT npa HaxHHHH h 
paaBHTHH B hhx Ae$eKTOB, ßaxe xpynxoe pa3pymeHHe He npoHoxoAHi nrHOBeHHo, 
a 3aHHnaei onpeAexeHHHft nponexyiox BpeneHH c noneaia 3apoxAeHHa Ae$exia.
Ca b  AOBaie AbHo, BaxHun ycAOBaen oßecneaeHHa Ha Ae x h  oft h  0e3aBapaftHOft paÖoTti 
oöopyAOBaHHH noAbenHux yciaHOBOK aBAaeica opraHHsaqna KOHipoAa cnAomHociK 
naiepaana oiBeiclBeHHnx Aeiaaeft c qeAbo BnaBAeHaa yciaAociHnx ipeqHH Ha 
BosnoxHO paHHeft ciaAHH h x  3apoxAeHHa.
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B nc^teHHoa ycxaHOBice k  HHCJiy oXBexcXBeBHux BxexeHioB, BHesanHid! bhxoa 
H3 CTpoA KOTOpUX MOXGX npOH3O0XH DO npHHHHG yCTajIOCTH MeTajIJia9 OIHOCHICA 
oxexynnHS i A8tain npaBOAa h HcnoxHHieAbHoro opraHa Topuosa, AexaAH noABec- 
hlqc ycTpoñcTB noflT.euHux cocyAOB, och KonpoBux mkhbob.  B nponecce 3KcnjiyaTa- 
bhh no4T>enHoft yoTaHOBKH BücoKHe xpeCoBaBHA npefltBBJiaDTCK xaxxe k HaxexHOCiH 
roJioBHHX KaHaTOB, npoBoxBEKOB xecTKOñ apHHpoBKBf npHBoAHoro ajteKTpoxBHraieaa.

2 .  HEPA3EymA]amiÍ} KOHIPOJIb flETAJIEtt T0FM03H0Ít CHCTEHH nOffbEMHOÍt MAIIMHH

npK npoBKTKpoBaRHH nofli.eMHO0 MaüHHH paciex Aexaaeft TopuoaBoro yeipo0ciBa 
np0H3B0SHTCH B3 yCAQBHB oCecneHeHHH HATHKpaTHOrO sanaca npOHHOCIH OTHOCH- 
leabBO npe^eaa reRyaecxH xaxepHaxa. lipa biom paeaexHO0 cxeno0 npexycMaipH- 
Baeica, bto noA fleñciBEeM bhcsihhx cha xopxo3Horo npHBOAa npa 3axopnoxeHHO0 
uamHHe TopMOBHue Tara paCoxarx Ha pacmxeHHe, a non Ae0ciBHex cha lAxeciH 
noABaxHux dacmghtob xopM03Horo ycTpottcxBa npa pacxopxoxeHHO0 uamHHe Tara 
pafioiaioT Ha cxaiHe. HxeHEO xaxofi xapaxxep BarpyxeBHS b npHHeaHexca b cxexe 
pacnexa AaxaAeS xopxo3a Ha npoHHoexb.

B xeficTBHTeAbHocTH x e  b n p o n ecce  BKonAyaxaipiH iopüo3HHe x a r a  AonoxHH- 
xexBBO | u oryx / H arpyxaibcH  H3rnCara?m<H HoueHTauH, np aaeii H3rHCara?Hft MoxeHi 
B nAOOKOCXH HCnOABHTCALHOrO OpraHa T0pU03a B03HHKaei BCAeaCTBHe AeftCTBHA 
cha TpeHHA b KHHcuaTHBGCKHx n a p a x , a  H3rHCam?H0 MoueHT b nepneHAHKyxspHoB 
BAOCKOCTH -  BCAeACTBHC HelOHHOCIe0 H3rolOBAeHHH H MOHtaxa T0PX03HHX CaAOK, 
KHHeMaiBBecKHX nap h HaCHUMeTpHHHHH pacnoAoxeHHeu ynopoB . CxeAOBaxeAbHo, 
x a r a  xopxo3HHX ycxpoBexB  noAtexHHX xamHH b n p on eece sxcnA yaxanaH  x o r y i  h o a -  

B e p r a ib c a  caoxhhm Ae$op»ianHHM.
HaHCoxee HeCAaronpHBTHbM A BA aetca c a y a a tt , K o r ja  ch au  ip e s n a  b raapEHpHou 

cogahhghhh uaKCHxaABH:: hah  Coxee l o r o  -  mapHHH booChb He BtinoAHAex CBoero 
$yhke(hoHaAbhoro npeAHa3HaBeHHi, i . e .  Be oCecneHHBaex b o 3 h o x h o cth  o ih o c h -  
xeABHO y rx o B o ro  nepenei?eHHA conp arae»inx A e x a x e 0 . B o ih x  ycAOBHax HajmqHe b 
A exaxa KOHneHTpaxopa HanpaxeHH0 sxcnxyaxanHOHHoro hah xexH oxorH 'iecK oro x a -  
paxxep a npHBOAHi k noaBaeHHio y cxaxociH O 0 ip s ish h h , xo xop aa c o  BpeueBex p a 3 -  

B H B aeíca  a °  BexHHHHH, npn Koxopofl cxaiH H ecK aa npo>iHOC7b ocxaxoBH oro ceBeHHA 
A e ia x a  OKa3HBaexca HC'iepnaHHofl h npa oaepeAHoii cpaCaiHBaHHH xopuo3a n p o a c -  

x o a h t BHe3anHoe e é  pa3pyaeH He.
C nexbn cBoeBpexeH H oro npeAynpexAeHua x a x a x  cayqaeB  Ha yroAHKx n a x x a x  

CCCP c  1975 r o ^ a  npoBOAHica HepaspiyEaraqHS kohipoab A exaaeft iopmo3hhx 
y cx p o ttc iB  noA'BBMHHX uanHH. P ep A au eai h lexH O A oraa K epa3pym a»nero KOHXpoaB 
onpeACAeHU oxpacAeBHx BopxaiHBHO—xexoxHtiecKHM AOKyMeHiou. ^aHHtná AOKyueHiom 
npsAycxoxpeH nepBOHaqajibHHfl KOHXpoAfc B c e x  A ex a jieñ , bxoahj?hx b p m a x H o -x a p - 

HHpHbtít MexaHH3M xopMosHoro yoxpoftcTB a.
IIOCKOAbKy BCe 3BeHbH KHHeMaTHB8CK0ft neDH HCnOAKHleAbBOro opraHa x o p x o s-  

BOft cHcxeMH noA’beuHoU xaxHHU p a c c a a iu B a u x c a  Ha cxaT H iecK y s npoaHocxb n o  

xopno3Houy HOMeaxy, paBHOMy yxpoeHHOxy cx aiH aecK o u y  Moxeaxy Ha CapaCane 

noAX>euHoH Mannau c  oQecneaeHHeu naxHKpaxHoro s a n a c a  npo<tHocxH no npeAexy
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xeKyweoTH, t o  h c x o a ä  h3 b th x  ycJioBHft 6 r * h  onpeAeaeabi H aaôojiee HarpyxeHHHe 
je la J IH , B KOTOpHX BepOHTHOOTŁ ycTajIOCTHHX ÄS$eKTOB BBXSeTCÄ AOCTaTOHHO 8H- 

coK oił. TpeÔOBaHHa k k o h tp o x »  b th x  q e ia J ie fi  hb ah io tch  d oxee x e c T x a u a , «leu k 
Apyrau Ą eia ju iH ,  C qe jib »  BhiHBxeHM. b hhx BK ytpehhhx AeipexioB ohh no A B ep ra- 

D Tca oCasaTejibHouy yxbTpa38yxoBOMy k o h tp o x b  no B ceuy c f i te u y .
Ha yxbTpa3ByKOBt;e ueTo.ua k c h tp o jia  HaKJtaquBajoT orpaHHHeaas qacTOTa n o -  

BepxHOCiH KOHTpojiHpyeiioâ A e x a a a , eë  KOH$Hrypanaa a n o xp u T ae. ÜOBTouy ä jiä  
noBKuenaa b^x^bkthbhocth h na^exH ocTii xo aT p ojia  b th x  ^ e T a x e â  npoa3BOAHTca 

pa3yMHoe co a e ia H a e  HeoxojibXHx ueioAOB x o H ip o a a , x a x  qonoJiHHJoqHX Apyr Apy- 
r a .  B naOTHOOTH, AOnOJIHHTQJIbHHM UeTOAOU KOHlpoXÄ T0pU03Hb£X sepTHXajIbBUX H 

ropHSOHTa-TbHbtX THT, BajIHXOB SapHHpHÜX COeAHHeHHä, ST OK OB HBAHeXCX uarHHTo- 
nOpOOKOBUÜ UGTOA, O noUoqbB KOTOpOrO BUHBJIÄBTCÄ nOBepXHOCTHUB AeifeKTH 1 B 
r a n i e x a x ,  b p e3b(5e, a  la x x e  b y a a c ix a x  n e p e x o ^ a  or pe3b6bi x  i e a y  q e ia x a  h 
t.ą . K pose T o r o , pesbÖoBue n a c ía  Topuo3Hhix T a r  KOHipojiapyDrca AonoaH H iejib- 
HO la x x e  BJiexTpoMarHHTHHM ueTOAou c  uouoąb:o cneqaajibBO  pa3pafioTaHHux äxh  
b th x  q e jie ä  xeip eK iocK on os.

C nexbB npeAynpexAeHax noHBjieHHa b Topuo3Hboc T a ra x  AeÿexTOB y c ia a o c iH o -  
r o  x a p a x x e p a  s e c b u a  BaxHO o öecn enaT b p acn eiH u a pexHu paöoihi mapHupaux coeqa- 
aaH aä Topno3H oro y c T p o S c r a a , a  hugHa o -  o ô ecn en H ib  u aaau anb au â ypoB eab i p e -  

hhä b  mapHapHux coeAHKeHHax npa p a ö o ie  lo p u o s a . TpaAauaoHHui* ueioA xoH ipoaa 
coctoxhhh oapHapa -  p aaöop xa y a x a  a  aenocpeA C TBeaaoe H 3uepeaae H3Hoca Ta­
x e  a aT aH rean ap x yaeu  -> a B Jta e ic a  TpyAoeuxau a  TpeóyeT BUBoy.a noA^eua B3 sx o -  
□ ju y a ia n a a . B oxee onepaTHBabiu h aosgbhm  a B J ia e ic ji  x o a ip o jib , ocHOBaaHuä aa  
HcnoxbBoBaüHH uexaKH Hecxxx a x a  3xexTpa<tecxHX y c ip o â c iB ,  p e a ra p y sq a x  Ha ot-  
HoesTexbHoe yr.TOBoe a  n o c iy n a ie x b B o e  c u e q e a a e  oahcö q e ia a a  oiaosH iexbH O

HanpaxeHHOe c o cT o a a a e  A syx q e ia jie f t ,  coeAHHeHHbix uexAy  co ôoît mapaapHO, 
3aaaoH i 01 H3MeaeHaa y r x a  uexAy 3BeKbaua K H aeuaTaaecxax n a p . P a c c u a ip a B a s  
n e p eu eq ea a e  oflHoro 3BeHa oTH O caiexbao aenoA BaxH oro A p yroro  3BeH a, ycTaHO- 

BxeHOf h t o Bae 3aB a ca u o cT a  o t  HanpaBxeHza a b ^ c tb h h  oh jih , n p axox eaaoii x 
x a p a a p y , b u hb htb  uaxcauaxbH oe o x aocaieJib H o e nepeueqeH ae BBGHbeB n o 3 B o x a e i 

onoooö c e x y q e ä . ÄaHKHfi onoooö ocyq ecT B Jtea  b xounaxTHOU y c T p o iłc iB e , co A ep - 
x a q e u  euxociH Oft a ^ th h k , KHHeuaTHnecKH CBH3aHHue o hhm uaraaTH  a  B xexip oH - 
Hbtä 64o x , oöeoneHHBaBqaa npaxTHHeoxa AHHeftHyD 3aBaoauooTb e u x o o ia  o t  n e -  
p eu eq eH aa. E cxh  njiacTHHbi q a ia a x a  aueBT xpyroByio $opuy A aaueip ou  d t o  uexAy 
njioqaABB s nep exp H iaa n n a c ia a  a  cueqeH aeu a x  peaTpoB 1 cy q e o T B y e i 3 a B a -  

CHHOCIb

Apyroä.

2
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3. KHCTPyMEKTAJIbHHii KOHTPOJlb COCTOHHHH nOÄBECHHX yCTPOHCTB 
IlOJTbEMHUX coayAOB

fyia. noÄBecHnx ycipoßciB noAbeuHux cocyaoB b npopecce BKcnayaiaipiH xapax- 
lepHO nporpeccHBHoe yxy,niaeHHe paÖoHnx xapaxTepHCXHx Bc.ie^ciBKe B03HeßciB!ix 
Heo6painMux npopeccoB, cpe^H xoxopux ochobhumh hbjihjotch yoTaaociHoe cTape- 
HH6 f H3B0C, paSXHHHHe BHXH KOpp03HOHHOrO CiapeHHfl. IlpH CnyCKO-llOHbeMHHX 
onepauHax Ha aexaJiH noflBecHux ycxpoflciB aeftciByioi ipixaHxecxHe paciarHBaiouHe 
Harpy3KH, BejIHHHHa KOIopHX 3aBHCHT OT HHTeHCHBHOOTH nOHbeua (tjacxoia H3M8HS— 
hhæ 3HaKa Harpy3KH h nay3 Mex,ny ycxopeHHSMH), Kpoue loro, Ha nporaocTb p,e- 
laJieS nosBecHHX yoxpoßciB 3aMeiHoe bjihhhhg 0Ka3HBaex xaxxe oocxoaHHe npo- 
BOAHHKOB BepiHxauibHoro cTBOJia. HapymeHae npaMOJiHHeflHociH npoBohkhkob xecx- 
xofl apMapoBXH BH3HBaex KOJieÖaHHa nojbekHoro cocyaa b ropH30HiaabHoä naoc- 
xocTH. npH HeyaoBaeiBopHXeabHOM cocxoaHHH mapHHpHbDC coeflHHeHHfl noABecHoro 
yoxpofioXBa .ąaHHue xoaeÖaHaa BU3HBaioT nepeMeHHHe K3rx6Kt.!e ne$opHaunn khhs— 
MaiHaeoxHX 3BeHbeB AaHHoro ycxpoäciBa h oxpHiiabejibHO cxaanBaexoa Ha oooxoa- 
HHH. ynaoxxa roaoBHoro xaHaxa b uecxe ero Bxoaa b xoym, alo uoxex npaseoia 
X yoiaJiooXHOMy pa3pyaeHHB xax noflBecHoro yxpoflciBa, Tax h xaHaxa.

yxHTbiBax ape3BnaaäHyio oiBexoxBeHHOoib noÄBecHUx yoxpoäciB, $axx oxcyx- 
ciBHH. yoiaaooiHiix noBpesaeHHfi b Mexaajie hx aexaxeß nepeo^aaecxH npoBepaei- 
oa oflHHU H3 $H3naecxnx uexoaoB Hepa3pyna»nero xoHipoxa. B ycJioBMX axcnaya- 
xamiH jiyame Boero sapexoueHaoBajiH ceda yxbTpa3Byxo3oß h iiarHHXonopomxoBHß 
nexo.nu xoHTpojia* 06a Mexoaa He Hcxjuoaasox, a B3anuH0 HonojiHflxx npyr apyra, 
axo no3Boxaex eobuchi HafleaHooib h aocioBepHocib xoHipoaa,

BaxHUH npojiHxaxxgaecKHM MeponpHaxneM b nene noBunaHxa HanexHociH sxo- 
nayaxaipiH noHBeoHux ycxpoßoiB aBJiaexca xaxxe nepHOHKaeoxHß xoHipojib cocxoa- 
bhh, hx maprapHux aoeaHHeHHfl. HpeaMepHuß hbhoc noBepxHooxeß xpenaa nexaaeß 
napHHpa oHHsaex 3anac npoxHociH aeiaaeß, HapymaeT aanpoexiHpoBaHHue ycaoBHa 
xpeHHÄ, yBeJiaaHBaei yaeJibHue AaBaeHH* no cpaBHeHHJO o pacxeiHUMH, Be^ex x 
pocxy HHHajJHxeoKHX Harpy30x h t.a. OxcyxcXBHe 3a3opoa b naprapHou coeaaHe- 
HHH oTpanaieabHO oxa3UBaexoH Ha ycxajiocxHoft npoxHociH aexajieß nojBecHUX 
ycipoflcTB, o neu roBopnaocb sum e. Kax h r j m  xopH03HUX ycxpoßoiB noffbeHHux 

uamHH, onepaTHBHuß xoHipojib ooctokhhk napuxpKux coeflHHeHHß nosBecHux 
yoxpoßciB cexecoo6pa3HO ocym eoxsaxxb 6e3  hx se n o H ia x a  c Honoxb30BaHHeM o o -  
OTBelOXByBiHHX XeXHH>ieCKHX OpeHCXB KOHipoJLa.

4. yjîbTPASByKOBAH ÄEiEKTOCKOIBW. OCEM KOIXPOBHX EKHBOB

B KonpoBux nxHBax HaH6oxee oxBexoiBeHjuui axeueHTou HBxaexoa ocb, Ha xo- 
xopy» b npojjeece axoiMyaiauHH HeßaiByi» oxaiHHecxHe Harpy3XH ox nacou no^b- 
eHHux cooyAOB h xaHaxoB, co3Haisa;He BcxencTBHe SHaxonepeueHHoro H 3rxöa och 
oxoxHoe HanpœseHHoe oocxoaHHe eë h onoco6cTBy*»!He HaxomieHHD yoTaxocxHux 
noBpexneHnß. IIouhho snaxHiejibHux raßapHiHux pa3nepoB och xonpoBux mxhbob 
xapaxiepHaymiCÄ. ÖojibBHU xoniiaeciBOM p eaxn x  KOHneHipaxoB HanpaieHHä (raunieaH , 

anoKoxHue n a s u ) .
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Ha xexaxx noAQTynHTOoit naoin och B03,neaciBy!oi xaxxe chhh, BH3BamrbB Ha- | 
npeooosKoä ciynnqn HKHBa, C xeaeHHex BpeuesH aa Kpaax noaoiynHHHoä naoia 
0Öpa3yeica HaxH, BH3BaHHHä qporHÖox och, ocxa6jiajonHft b sthx ueciax qpecco- 
Boe coeAHHeHHe och co cxynznefl HKHBa h cosqaionHa npn BpaqeHHH BaanuHoe xpe- 
HHe qaciaq MeTajiJia. B 30Hy HäMHHa co apexenex npoHHKaex Bxara, BH3HBaioB(aa 
Koppc3Hio Meiajuia, HTo 3HaHHTejibHO yBejiHHHBaei KOHqeHipaqHD HanpjtxeBHfi b 
3THX xecxax, 3T0 cnocoöcTByex 3apoxxeHMo yciaxociHHX xpeqHH b noiCiynHaHOß 
30He OCH.

AHaxKS aßapHÄ, cBasaHHux o pa3pymeHHHMH oceß KonpoBux bikhbob, noKa3HBaex, 
HTo sKcnxyaxaqHOHHaa HaqexHocxb s t h x  h 3ä b x h ß onpexexHexca coqpoiHBXeHHex 
ycxaxooxa. Iloaioxy o qexbio coBpeMeHHoro buhbjibhhä yciaxociHHX xeiJjeKioB b 
yroJibHOö npoxunxeHHOcp*- OCCP c 1979 ro,aa npoBoxaicH yxbipa3ByK0Baa xeiieKio- 
CKOHHH oceft KOnpOBHX BXHSOB H6ÜOCpe^CIBeHHO Ha necie HX yCXaHOBKH.

fleaciBynmeit b oxpaoxn HopMaiHBHo-MeioxHHecKoß xoKyxeHianHeß npexycMoxpe- 
HO BUHBJieHHe nonepeHHHX yciaxooiHXX xpeqaH b ceaeHXiix och no raxxexH ceßKH 
noflraanHHKa h b 30He HaxHHa noicxynHHHoR qaciH ooh. yjibipaaByKOf P.. KOHipojib 
raxxexH meflKH och c nojqiHnHHKaMH KaneHH/t ocyqeciBXHexcÄ xojibko c xopqa ooh 
HopuajibHHH HCKaxexeu, a raxiexa neßxa och c noxaiHnHHKaMk c k ox bxehhh xonox- 
KHxexbHO KOHXpoxHpynxcH. Haicx ohhhx HCKaxexex c yrjioM npH3xu 40° o uhxhhxph- 
qecKofl noBepxHooiH meflKH ooh.

KoHipoxb ooh noA oxynnqefl b 30He HaxHHa xoxex ooyqeoiBXHibox c xopqa 
och c noMoqbio HäKXohhhx HCKaxexefl o yrxox npaaxH 10°-13°. ÄaHHHX xexoqox 
xoryx fiuxb buhbjishw xoxbKo xociaxoaHo rxyÖoKHe xpemaHH. BuHBxeHHe öoxee 
xejiKHx xpeqHH BnoxHe HaqexHO oOecneqzBaexcH HopxaxbHHx HCKaxexex cneqHaxb- 
ho8 r-oöpa3HOft $opxu, ycxaHaBHHBaexux Ha xopqeBofl qoBepxHociH 6xHxaßmeß k 
oxynHqe npoxexyioaHoö och. Kpoxe xoro, noxciynaHHan 3ona oceß, Hxeoqax 
oxoxHyo qHXHH^poKOHHHeoKyK) (j>opxy, xociaioiHo HaqexHo npo3ByHHBaeiCH HaKXOH- 

hhm HCKaxexex c yrxox npH3Mu 50°, yciaHaBXHBaexux Ha kohkhbckoR noBepxHOCXH 
OCH.

5. AKyCTHtffiCKHË KOHTPOJIB OEOPyflOBAHHH nOÄbEMHHX yCTAHOBCK

Cxexyex oxxeXHib, h t c npnxeHeHHe xpaxHqHo h h h x  xexoxoB Hepa3pymaKmero k o h - 
Xpoxx (yxbipasByKOBue, xarHzxoqopomKOBue) oiBeioißeHHHX BxexeHioB maxiHux 
noxbexHbtx ycxaHOBOK öoxee sttxpeKXHBHo b npoqeoce H3roxoBxeHHX h x h , no xpait- 
Heß xepe, KanniaJibHoro pexoHia oÖopyÄOBaaHH. IIpHxeHeHHe h x  b yoaoBHHX 3k o - 
nxyaxaqHH xeuee b$4>h k x h b h o  h b o  x h o t h x  oxynaax He yxoBxexBopxex B03pooxHX 
XpeÖOBaHHHX K Ha^eXHOOXH KOHCTpyKĘHH•

Bxeoxe c xex ox xhothx HexocxaxKOB xpaxnqnohhhx xexoAOB KOHxpoxH cboÖox- 
hu xexoAX, oCHOBäHHHe ua H3xepeHHH h asajuise napaxexpoB aKycXHHecKoß bmhcchh. 
OiHOCHiexbHaH npocioia annapaxypx h peaxH3aqHH, onepaiHBHooib KOHipoxq, 
b 03X0XH0CX b oöHapyxeHHH ASiJieKXoB Max h x pa3xepoB, a xaxxe xe$eKT0B, H axoxa- 
qHXCH b xpyxHOXOCiynHHX ueoxax, xbjût ocHOBäHze cHHiaib xexox KOHipoxx a 
xexHHHeoKoro ^HarHooxapoBaHHH o Hcnoxb30BaHHex xeioja aKyoiHHeoKofi bxhooeh
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secuta nepcneKTHBBuu. St hu uezoxou npexozaBxaezoa boshoxhuh jcoHzpoxapoBazb 
Ces BUBOxa noxbeuaofl yoTaBOBKz as sKcnjiyaiartHE zaxHe yaxa xax ÖapaöaH noxT>- 
euHoft uamBHu, noxBecBue ycipoftcTBa, xonposae bkhbh csapHoft xoHazpyicnjiH h

OO iqaa c x e i t a  x o H T p o x a  aaxxBiaeTcfl b  c x e x y v q e u i  noffbeuHaft y c ia H O B K a  nox- 
B o p ra e T O H  KOH ZpoxbH Ouy H a r p y x e h h d  b  n p e x e x a x  1 , 1  o r  p a ß o n e ü  a a r p y s x a  ( a a -  

n p H u e p , n o A B X Z a e u  c o o Z B e z c z B y n ą e r o  r p y s a ) .  I lp a  b t o u  $H x o ap y B Z C H  o a r a a x H  

a x y c z H a e c x o t t  b h h c c h h ,  n o  K O T op u u  n p H B H u a e ic a  p e n e s H e  c a a x a a B H  p a s B H B a x n ta x -  

CB- x eifceK T O B . E c jih  c a r a a x a  n o a a x j a n c a  n p a  s a a n e a a a x  H a r p y 3 x a ,  u e a b a e B  *teu  

p a ß o n a a ,  s z o  o s H a a a e z ,  a z o  K u e B B H flca  x e $ e x z  h s  z o x b k o  y B e a a a a x c a  s a  n e  p a  o x  

B K o n a y a z a q H H , h o  h  p a s B H a o a  n p a  x o H z p o x b a o it  H a rp y x e s H H . I lp a  b o s h h k h o b b h h h  

c a r a a x o B  a x y c z a a e o K o f t  s m h c c h h . i p e ö y e z c a  q x a  y c z p a x e H a e  x e $ e x z o B ,  h x h  n p o -  

B e x e a a a  x o n o x H H z e x b H o r o  x o H ip o x a  x p y r u t a  u e z o x a u a .

6 .  KOHTPOJIb rOJIOBHHI KAHATOB

Kaaazu paCozasz b acxxBHazexbao zaxexux ycxoBHaxt arpeccHBHaa epexa, 
pesicae nepenaxu zeunepazyp (ooo6eHHo|ß[ shuhhB nepaox), SHaxonepeueaHHe ue- 
xaHHaeexxe Harpysxx, H 3rxöu, oxpyaHBaHHs n z.x.

Ha aaxZHUX BepzaxaxbHHX noxbeuHux yezaHOBxax a Haczoaqee speua pacnpo- 
ozpaHeHH x sa  onocoOa one hxh coctohhhh czaxbHux xaaazoai BHsyaxbHuit a hh- 
ozpyueHzaxbHua. Ilpa BHsyaxbHOU cnoeoße xoHzpoxxpynz oßopsaHHae npoaoxoxx 
■a Bare obhbkx, sauepaxrz xaauezp xaHaza, ocuazphb&st coozoaHae npaxett x a -  
aaza. HHOzpyueazaxbHufl onoooO xoazpoxa ooyzteoxaxaezoa o aonoxbaoBaaaeu 
npaßopa, pafloza xozoporo ooaoBaaa aa asuepeaaH Bexaaxau HHxyxzHBHoozx X4z -  
qaxa npa npozarxBaaaa He pea Hero xaaaza ozaooHzexbao B8Xhhhhh azaxoaaoH 
aaxyKZHBHoczx (nepex Hsuepeaaeu npaßop aaczpaaBanz no | lazaxoHHouy He nox- 
Bepm euyoa aaHOoy yaaozxy xaH aza), npaßop noeBoxaez npoaoxnzb asuepeHHa 
xax npa XBHxyaHXoa xaaazax noxbeuHHX yozaaoBox, zax a  xa hoiioxbhhhhx xaaa- 
za x . 0 nouoBbo npaßopa moxho xoHzpoxapoaazb hbhoc xpyrxax xaHazoa Bcex 
zanoB a KoaozpyxnaS, a zou qacxe asrozoBxeaaux xs omuncosaHHOit npoaoxoxa.
Ha noBepxaoczx, b HeaapuBoonaoHUx yoxoaaax bosmoxho noAXXBaeaae cauomm y- 
ąero npaßopa, peraozpapyuiero noxaaaaaa xsuepeHaa.

B nepcnexZHBe xetpeKTooxonaa ozaxbaux xaaazoB noxbeuaux yazaHOBox bosuox— 
aa o noMOBbB xounxexoa, Bunoxmaonerot xoHzpoxb cootojłhhh xaaaToB oxbbm hxh 
aeoxoxbKHiai (fHSHHecKHua uezoxaua aenpepasHO bo Bpeua pafiozH hxh nepaoxa- 
aecxa xa paßonax oxopoozax aoxbeuaoB yozaaoBxai carHanasanaB a Bamazaoe 
ozxxBaeHxe nox>euaofi yozaHOBxa npa í,oqt¡sjlokum naaaTou aBapaftHoro cocto«hbh| 
sąuep a peraospaqxa aarpyaxa (zaroBoro ycaxaa) xaaaza no ypoanau a npoxox- 
xazexbHoozB aarpysxxt eanaob ooozoaaaa xaaaza o BHxanefl xaHHax aa 3BM, a a a -  
XH3 a oneHxy coozoaaaa. CouHHtexbHue ueoza xoxaau flttzb nposepeaa 6oxee zqa- 
zexbHO npa ueabneft oxopooza xaazeHaa xaHaza.

Baaaau yoJioBaeu o0eone<teaaa OeaonaoHoft axonxyaianaa UHoroxaaazHHx noxt- 
euaux ycsaHOBOK a noauneHaa opoxa oxyxSu ax xaHazoa asxaezoa paBaouepaoczb
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pacnpeAexeaaa Harpy3xa xexxy xaHaiaMH, xoiopaa. onpeAexaeica pasHaqett b 
AxaHax KaHaia a pa3Haqeä b ;yiHHax BäBHBo h h h x  noBepxHociefl xxaBa xpeHaa. 
Bxaainie nepsoro <}>axiopa Haaßoxee oqyxaMO npa HaxHeM noxoxeHaa noAteMHoro 
cocyaa, a  BxaaHae Bioporo $axxopa aaaßoxee 3aueTHo npa BepxHeM noxoxeHaa 
cocyfla. CBe^eHae a o  MHHHMyaa BxaaHae nepBoro $axxopa Aocxaraexca nyxex 
nepnanqapoBXH xaHaxob b xoymax, a Bioporo (Jaxxopa - nyxex npoxoaxa $yTepoB- 
KB EKHBa xpeaaA. B aaoToanee BpeMA xaaeciBo BHnoxHeHaa pa6oi no BupaBHHBa- 
HBB ycaxaä xaaaxoB cyneciBeHHo noBumeHo 3a caex paapaöoxxa a npaaeaeHax h h - 
oxpynBHiaxLHKX aei o b xoaipoxa HaxaxeHaa xaHaxoB npa aaxoxAeHaa nortea— 
Horo cooy^a xax b BepxHeft aacxa oiBoxa, xax a b HHXHefl, a xaxxe onpeAexeHaa 
AXh h  oxpyxHocxeft xexoßoB xaHaxoBexyqero mxaBa ipeHaa xax x o c b eh h h m h  xexoAa- 
ua, xax a c h o m o e b »  cneqaaxBaoro ycxpo8cxsa.

7 . KOHTPOJIB COCTQHHMfl OBMOTOK IIPHBOJIHOrO BJIEKTPOflBHrATEJH

SjxÿexXBBHocib excnxyaxaqaa noAbeMHoro xoMnxexca b SHaaaxexbaoii Mepe 3a- 
bbcmi xaxxe ox HaxexHOCia paßoxu npaBOAHoro BXexxpoABaraiexa. Bo MHorax 
ABaraxexax Haaöoxee cxaÖHM Mec tom aBxaioTca naaHue coeAHHeHaa oömotok poxo- 
pa. ilpa3HaxoM ASi^exxaBHOcxa xaxoro coeAHHeHaa aBxaexca noBHueHHaa xexnepa- 
xypa ero bo Bpexa paöoxa. BtiABaib Taxoä npa3Hax Ha paHHeö cxaAaa pa3BHiaa 
Ae$exxa xpaAaqaoHHUMa opraHoxenxaaecxaMa npaMepaaa npaxiaaecxa HeB03Moxao. 
Ho, nooxoxbxy xeijexi npoaBxaeToa b bhab pooxa xexnepaiypH, xo npexcxaBxaex- 
Oa B03M0XHUM OCymeCIBHTb BHC.pyMeaxaXbHHÜ KOHXpOXb COCTOHHHA CoeAHHeaaä ofi- 
MoxoK sxexxpoABaraiexJt c aonoxb30BaHaeM cepaüHo BunyoxaeMMx ßecxoHiaxiHHX 
napouexpoa.

K MOMBHxy oxXXloaeh h x  naxaaax axexxpoABaraxexa, xaxAoe coeAHHeHae aMeex 
o b o » yoxaHOBaBmyiocÄ xexnepaxypy neperpeBa 6y. Ilpa npexpaqeHaa noABOAa Tenxa 
b pe3yxbxaxe oxxxDaeHaa naxaHaa xeunepaxypa coeAHHeaail ßyAex HenpepuBHo no- 
Haxaxl c æ  no cxeAyioineö 3aBaoHMOcxa

t_
0 m © e

' y

TAG«
0 - xexyqaa. xexnepaxypa oxxaxAaainerooa coeAHHeaaa}
T - nocx OBuHHaa BpexeBH oxxaxAeHaai
t - xexyqee BpeMA«
nyxsM cpaBHeHHa Texyqero SHaaeHaa xeunepaxyp coeAHHeHHä oÖmoxok c xeMne- 

paiypofl "ÖasoBofl" oÖmoikh bmxbxxjdxox coeAHHeHaa, aMemqae Haaöoxee Bucoxys 
xeMnepaxypu. Paßoaaa leanepaxypa axax coeAHHeaait onpeAexaexcA no ÿopMyxet
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r*ei
ä j  - leMnepaiypa neperpöBa ooeflHHeHHa b MOMeHX BpekeHH t nocna ocxa- 

HOBKH f lB a r a ie a a j

®g -  TeM nepaiypa n e p erp eB a  coeAaHeHaa b MoueHT Bpeuena t.¿ .

Melomana KOHTpojia c o o io a x  b oae^yioiiieM. n o ca e  ocTaHOBKa 3n e K ip 0ABaraxeJi.il 
oahhm napoueipoM  nocxoHHHO H3Mepfl»T xeKyxiyio leu n ep axy p y  npoa3BoabHo Buöp an- 
Horo " 6 a 3 0 B o r o "  coaAHHeHaa. Bioptai naponeipoM  nocaeAOBaxeabHo asHepaioT i e n -  
nepaxypy ocxaabHbix coeAHHeHa,1, KantAüß pa3 cpasH aBaa H3MepeHHyn TeitnepaTypy 
o xeayuBM SHaaeHaeu xeu nep axyp u "ö a s o B o ro "  coeAHHeHaa, no p e 3 y jib ia ia *  a x o ro  
opaBHeHHH onpeAejiHBT aan ö o jiee  aa rp a x u e  A e x a a a , xeaym ee BpeMH woMeaTa a su e p e - 
HHH $HKoapyioi XojibKO npa H3Mepaaaa xeunepaiyphi a x a x  eoeAHHeHHß b pasnaaHue 
MoueHihi BpausHH a no AaHHUM axax H3uepeHaß onpeAeamox a x  p aö oay » x e u n e p a iy -  
py a HcnpaBHOoib.

8 .  K0HTP0JIŁ COGTOHHHJL IIPOBOAHHKOB KECTKO« APMUPOBiCH

Ha yronbH üx m axxax OöCP caMUM pacnpocipaHaHH ua bhaom apnapoBKa BepxaK&ab- 
H¡¡ix. cxb o ao b  HBJLneiCÄ. x e c iK a a  o penbooBim a npoBoxrbkhmk# rioBtimaHKe aaaeoT B a 
h A ocioBepH ocxa xexH aaeoK oro oÖojiyjcaBaHaa apaapoBKH u o x e i ÖUTb A ocxarH yxo 
xojibKO npa y ca o B a a  op raH aaanaa HenpeptiBHoro ana nep aon aaeoK oro  KoHipona 

onpeneJieHHLix n ap anaxp oB , xapaxxepaayiomBX cooToaH ae npoBOAHaKOB.
Buöop napaaexpoB, xapaKTepa3yianBX lexHaaecxoe cooToaHae h p o b o a h h k o b  xecx- 

xoß apnapoBKH, Moxex 6uib npoa3BeA8H H3 ycaoBatt, axo Ana 6e3onacHoß 3Kcnnya- 
xanaa noAbenHoß yoxaHOBKa xeciKaa apMapoBita Aonxaa oÖeoneaaBaxb:

-  HanexHyio KHHeMaiaaecKyjo CBa3b HanpaBnaäomax y o T p o ß c is  noAbeMKtix cocyAOB c 
npoBonHaxaMH b nxiöoß x o a a e  BepiHKajibHoro c iB o n a  Ha b o s x  p exatiax  paöoxi» 
noA’beMHoß yoxaHOBKaj

-  acKJiioaeHHe b o 3 moxhocih K acanaa  noAbenHta<H cocyaaM n Apyr A p y ra , sneneHToB 
apena ana aneaeH ioB  KpenneHaa npoB oahhkgb k paocTpanau b noöoß xohks 
oiBona i

-  HBHauyH ÄHHaMaaeoKax Harpy30K Ha hpoboahhkb npa ABaseHaa noAbSMHttx cocyAOB 
no oiBony o MaKoaManbHoß Harpy3tcok a CKopocibJo.

CooxoHHae KHHeMaxaaeoKoß cbjm h  co o y ^ a  o npoBOAKHKaMa A BycioponK ero p a o n o - 
noxem ca nonne xap aK T ep a3yexo a BenaaHHoß noÖoBoro 3a3op a me *n y  HanpaBaajomaua 
öacixaKauz a npoBOAHaxaMa.

B CBS3H O B03M0XHO0XbB HOKpHBJieHBS npOBOAHKKOB BcneACT8H8 BJIHÄHHH TOpHO- 
ro naBJieHiia a sKonnyaTaipxoHHbtx Harpy3ox Ha apMapoBKy ciBona aoaxp nb ashbm; 
aasopoB non*8H ocyneoiBnaiboa no Bceä rnyCHHe ciBona.

fip aK iaaeoK oe pemeHae A asnoß sa b a n a  b Haoioam ee Bpewa He np eA C X asn asica  
BC3Hcsuitai no nenony png¡y npaaaH xexHaaeoKoro a BKOHOMaaeCKoro x,.jsiepa. 
oo-nepshLx, b io  oObHCHaexca cnoxaocibio oosahhmh AocxaxoaHo npocx iro y c i ;  • 
o iB a , o noMoqbM x o xoporo n o m o  Ouxo 6u onepaxaBHo o c y q e c t a a ib  H ̂ io cp en cT s . 
Hoe H3HepeHae 3a3opoB npa ABH*eHHH noAbeiiHoro oooyAa no cxsony. Bo-Bropitx,
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B npoijeece sxoiiayaTaip» xaBHaiî napaaeip BsiieaxeToa cp&BHHie,ibHo CuoTpo 
BCxexcTBHe KHieHCHBHoro Hsaooa paÖotiHi noBopxBooiaft HanpaBaaanqax eanaaxoB. 
Oae^oBaxaaBHO, nepaoAHHHOcik ero KOHspoaa xcassa S a b  xocxatoaHO bkcokoä, 
aio noTpgfiyei e o o H e t o n y s m x  3axpas apeuesa aa BunosaeaHe paöoxa.

Baecie o t e a  o ooioaaH e K H KeaaTaaeoxoä osa3H  c o c y x a  o npoaojtasixaMH b b o j -  

a e  Ha^exHo a o a e x  ö h tb  oxapaxxepasoBaH O  aeaH aaaoít o iK a o a en a a  aapaH a x o jiea  
npoBOAHHKOB e ë  n p oeaiH o ro  3 H a a e a a a .

ÄaHHüä napaMeip eaaua HenocpexciBeHHaa oôpa3on oxpaxaexca aa Öe3onaoHoo- 
ïa BKciuiyaiamia noxi>eMHoä ycTaHOBKz, xax xax b oayaae ymapeHaa xoJiea cosxa- 
aios npexnocaaxH xxa aaxoxa noxkeaHoro cocy.ua as npoBOXHHxoB, a b cayaae 
■ e cyxeHHX uoxex npoaaoäia onacaoe 3axxHHKBaHae noxiexHoro cocyxa, 3aiuia- 
íaBaHHe cocyxa co3xaeT asapaftayio caxyanai), CB«3aHHy¡o c oxaoft cTopoHH c bo3- 
aaKHOBeaaeM yxapHQit narpyaxa aa roxoBHoä xaHar a bo3moxhootłk> ero oôpusa 
apa noxteMe cocyxa, a c xpyroíí ciopoHH - o BanyoaoM xaHaxa a ctbox npa 
cnycae cocyxa.

iooxoHHciBOMi xaHHoro n a p a x e ip a  sB x a e ic H  x a x x e  t o  oÖcxoasexbCTBo, aio Ha 
a e r o  ho BaaxeT h 3h oc aanpaBxaionHX OamMaxcB, noaToxy bo BpeueHa oh Öoaee c i a -  
ÖHJieH h b CBÄ3H o 3THH Her HeoÖxoxaMOCTH XOHTpoxHp o B â ïh e r o  c  Taxofl x e  nepao- 
XHTOOcTkB, xa.K BejiHHMHy 3a 3 opa x e x x y  SamMaxaMH a  n p osoxhhkshh. Kpoxe Toro, 
KOHSpOXk XHpHHH X0J18H U0XBT OcySjaCTBHTbCH C nOMOXbB CpOCTHX yOTpoftCTB B 
BHxe H aöopa T execK onaaecxH X  H3xepaiexi>HHX a x a a r  c  o tc ib th k m  ycTpoBcxBox hsh 
b BHxe x a p e x o x  o peaaoiaBHHMa x a ia a x a x H , ooexaHBHHioia Mexxy C0608 3xexTpH - 

aecxa.
B o ö x ex  cxyaae oxxxoHeHae aapaHH xoxea oi npoexTHoä xx« npoBoxHaxoa xsy- 

ciop oH H ero pacnoxoxeH H a b xbÖom c e a e n a a  cTBOJia 3 np o ijeo ce  axcn ay aT an n a  x o x -  

Ho npexcxaBHTB b bhxc

AL “ L4> - Lnp * A nl + A n2 + A

w
L<j> -  $aKTHqecicafL mnpHHa kojiôhi

L -  npoeKTHaa nnpHHa. KOJieainp
A n l '  A n 2  ~  H3H0° *  cooiBeTCTBeHHO n ep B o ro  a  B io p o ro  npoBoxH axa b  x » 6 om Ha- 

npaBxeaxai
A -  Bexa<iHHaf yaaiHBaBinaH H auenenae n a p a sa  x o x e a  a a  c a e t  c i p o a -

TeabHO—MOHiaxHHX norpeH H O cieä a  H cxp aB xeaaa np cBoxsaxoB  dox

B 0 3x e8csB H «a  ropH oro xaB xeH aa a  BxcnxyaxanxoHHLEx a a r p y s o x .

JlonycTHMoe y x a p e a a e  x o x e a  npoBOXKHXOB | A  L | a s  y c a o B a x  oS ecn eaeH aa  rap aa- 
TapoBaHHoro n e p e x p a ra x  npoBOXHHKOB Kanpaa¿1 >iehawa SaBM axaaa cxo xb xeH xx c 

y q e ro u  xx H aaaaecK o ro  n p o ra ô a  npoBoxHHXoB, uaxcH xajibH oro asH o ca  ß an a a x o B , a  
TEKXë Hopa TOHHOCTH Ha npOHSBOXOTBO H3Mep6HHä M0X6T ÖHTb QpeXOlaBXeHO B B 2 - 

x e  cxexyBD tero Bupaxehhhi

I A L  I » S - (A B + 2 A  0 + A flHH + A r | - [2ôa + 2<S0 +
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rx«»
S -  r a y O a a a  s o B a  O a a x a x a  C K O i u e a u i i

A E -  x a x c a x a a b H O  x o n y c T a x i iB  a s a o c  a  a o O o a o x  B a n p a a a e B x a  S a o x a x a

C K o æ e m i

¿  o -  a e p a o B a n a x b a id t  s a s o p  a  a o O o a o x  a a i p a u s H U  x e a x y  b o b h x b

S a n u a w  a  n p o a  oa h h k&m x  |

A - xaaaimeoxatt ynpyraB npomö npoBoxBaxa)
ahh

A  r  -  r a p a B X a p o a a a a o e  n e p e x p x x a e  n p o a o x B B x a  OaxHaKOMI

¿ , d0, r fg  -  n o r p e a a o c i b  a a x e p e B x a  c o o ib s ic ib o h h o  a a a o o a  n p o a o x a a x a ,
Ô a x x a x a  a  n e p a o a a a a x b B o r o  s a s o p a  a q.

0 x 6 X 7 * *  a n e x a  a a x x y ,  n o  n o x y a o H H u S  B o p a a i a a  x o n y c x a x o r o  y a a p e a a x  x o x e a  

o o p a B e x a a a  u n  a  x o x  o i y n a e ,  e c x x  h shoo n p o a o x H a a a  n p a  a x o n  a e  n p e a x c a x  

x o n y o x a x o r o  s a a a e H B x .  C a e x o a a x e a b B O ,  xshoc n p o a o x a a a a  a a a a e t o a  a x o p m  n a p a -  

x e x p o x ,  n o x a e x a x K X  a o H x p o a x  o p a  a a o n a y a i a g a a  n o x b e x a .

B a  y o a o a a e  u i a c a m  n o x a e a a o r o  c o c y x a  o  a x e a e B i a M a  a p M a p o a a a  a a a a e t  a s -  

Hoo n p o a o x B B K o a  a  B 3 B 0 C  O a n x a x o B ,  i . e .  H 3B0C  O a x x a x o a  b b x b s t o x  x p e x a x M  n a -  

p a x e i p o x ,  o n p e x e a ju a iB X  x e x a x a e o x o e  o o c x o x a x e  a p x a p o B x x  n p a  a x c x x y a x a g x x .

K o x x p o x a  x a y x  n o c a e x n B x  n a p a x e x p o B  a o x a x  o c y x e c x a x x a o x  a o x a x x a e o x c a  p e -  

xaae o  xenoxaaoBaxxeM a a x  x e x a B a n e c K a x  y c x p o f io x a  x a o x p e x x o r o  x e 8 c x b b x ,  x a x  

a o BOMOXfcB y c x p o t t c x a ,  n o a a o ju o a x x  o o y x e c x a a x a  H e n p e p x a a o e  x p a p p e H x a  x h h h x t  

n a p a x e x p o B  n o  r a y O a a e  o x a o a a .

ypoBöHb xaaaxaaecBBX Harpyaok, nepexaaaexxx xa apxapoaay npa xaazeBaa 
noxaexxoro oooyxa no oxaoxy, aaaxcnx npa n p o u x  paamix yoxoaHxx ox acxpx- 
BX6BB0CXB npoBOXHBXOB. Aia ofiiexxBBBoft oiiöHKH napaxexpos, xapaaxepBsyxuBX 
HOxpaaxeBBOOXb npoaoxHxxoB, xosxpoxa x x  j o u e i  o c y B e c x a a a x b o a  a  xaxaxneo- 
Kox pexaxe. Taaofi xoBxpoxa no cpuaeBxi) o xpaxanaoBBxx, oohobhhhhm aa pera- 
cxpanax cxaxxaeoxoro oocxoaaaa npo<J>Haa npoBoxBaaoa, Ooxee >4$eaxaaex aax c  

xoaxa a p e x x x  ero xocxoBepHOcxx x Ooaee aoaoro noHxxaHxa npoqecca asaxxo- 
xettciBBX noxaexaoro cocyxa a npoaoxHaxaxx, xax a c tobkh speaxx ero bkobo- 
xbbbocxx b oxucae aaxpax apexeax aa npoaexeaae oOcaexoBaaaa apxxpoBxx. Bpx 
»tom napaxexpox, xapaxxepxsysqax xcxpxaxeBHOcxa npoaoxaxxoB, xoryx oxyzxxa 
oxxu BaaxxoxetlcxBBB noxbexaoro cocyxa o npoaoxnaxaxa, onpexeaaexxe xax bo- 
HOopexoxBOHBO, xax a kocbshbo napes xpyrxe ÿaaxqecxae aexxaxxx, xapaxxepa- 
synąae xaaaxft xaHaxnecxxlt npoqecc.

Ujm peaxxsanxx xexoxa, ooaoaaHHoro a a  HeaocpexcxaeBBOx xaxepeaxx xaxaxx- 
aecxxz aarpysox, acnoxasyvxcx caaoasxepaxeabHHe Oaxxasa. Hexocxaxxox xexoxa 
XBJuexcA xo, nxo ob Be aaaaexca xocxaxonao onepaxaaaxx, xax xax xax ero 
ooywexaxeBaa xpeOyexca xxexa cneqaaabaxe caaoasxepHTeabHxe Caxxaxa, xoxopxe 
aeoCxoxHxo ycxaBaaxxaaxa a a  noxbexaox cocyxe asaxeH oÖhhhhx paöonxx aanpaa- 
xbjobxx Caaxaxoa. ifo«™» xexox Ooxee npxexaex xax acaiexoaaxexacxax neaeä.

Q o c x o ib x y  n p o q e c c  a a a x x o x e i t c x B x a  c o c y x a  c  n p o B o x a a x a x x  n p o a a a a e x c a  a  a x -  

x e  r o p a s o B x a a b H u x  K o xeO aH B fl c o c y x a ,  x o  a  o O x e x  c a y  n a o  s a x a n a  o q e x x x  a o x p a -  

a x e H B O C ia  n p o B O x a a x o B  x o x e x  O x x a  c a e x e a a  x  s a x a n e  a s a x a s a  r o p a s o B x a a b a x x  

x o i e O a a x i t  n o x b e x a o r o  c o c y x a »  C x o a a o c x a  e ë  p e m a a a a  c o o x o a x  a  x o x ,  a x o  y x a p B x e
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Kunyjibeu, BH3BaHHue B3aHMOfleiłoTBHaii oooy^a o HepoBHOcibD Ha iiapmpyTe ero 
ABHKeHHH (HOKpHBJieHHOOTb npOBOflHHKa), MoryT MaCKHpOBaTbCJi Ha $OHe KOJleSa- 
HHił, o6ycJioBJieHHHx nepeiieHHoił jceoiKooibio npoB oahhkob« OflHaKo 3Th tpyahooth 
BnoJiHe pa3pemnMU BuSopow cooTBeioiByionero Me to Aa perHCTparpiH a oÓpaÓoTKH 
HH(J)OpMaHHH.

3AKJIj04EHHE

CHCieMaTHaecKHft HHCTpyMeHTajibHtiił KOHTpojib ochobhłdc n ap au eip o B  o O o p y jo - 
BaHHH maxTHHX noflbeuHŁCC yciaHOBOK b np ou eoce sK on ^yaiaim n ho3bojiht cB oeap e- 
ueHHo n p orH 03ap o B aib  B03Mo:rHy» HeaonpaBHocTb a  npenoiBpaTHTb HaoTynjreHHe 

aBapaSHofl CHiyaijHH, o o K p a ia ib  3 a ip a iH  apeueKH Ha TexHH«tecKae oCcjiyxHBaHHe( 
0HH3HTb ofibeu peMOHTHbuc paSoT 3 a  oaeT cboeBpeMeHHoro ocyneoTBJieHHH npo$H- 
JlaKTHBeCKHX MeponpHHTHił, yBeJIHMHTfa CpOK CJlyżCÓH OÓOpynOBaHHH.
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z w i ę k s z e n i e  n i e z a w o d n o ś c i  e k s p u o a t a c o i  k o p a l n i a n y c h  m a s z y n
MASZYN WYCIĄGOWYCH SZYBÓW PIONOWYCH

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

Zapewnienie niezawodności pracy wyposażenia zespołu wyciągowego w du­
żej mierze zależy od jego systematycznego nadzoru w czasie eksploatacji. 
Ważnym warunkiem zapewnienia niezawodności i bezawaryjności urządzeń wy­
ciągowych jest organizacja kontroli Jakości materiału głównych detali w 
celu wykrycia pęknięć zmęczeniowych we wczesnym stadium ich powstawania.

W artykule rozpatrywane są różne rodzaje systematycznej kontroli głów­
nych parametrów wyposażenia kopalnianych urządzeń wyciągowych w procesie 
eksploatacj i :

- niezakłócająca kontrola elementów urządzeń hamulcowych maszyn wyciągowych,
- ultradźwiękowa i magnetycznoproszkowa metoda kontroli zawiesi,
- kontrola cięgna hamulcowego oparta na wykorzystaniu urządzeń mechanicz­

nych lub elektrycznych, reagujących na względne przesunięcie kątowe lub 
liniowe jednego elementu względem drugiego,

- kontrola metodą emisji akustycznej takich zespołów, jak: bęben maszyny 
wyciągowej, zawiesia, koła pędne konstrukcji spawanej itd.,

- dwa sposoby ocen, stanu lin stalowych: wizualny i narzędziowy.

YJ artykule proponowane są metodyki kontroli stanu uzwojeń silnika napę­
dowego i prowadników.
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INCREASE OF RELIABILITY OF EXPLOITATION OF 
HOISTING MACHINES IN VERTICAL SHAFTS

S u m m a r y

Securing the reliability of the operation of a hoisting system depends 
to a greater extent on its regular supervision during exploitation. A ve­
ry important condition of securing the reliability and failure-free ope­
ration of hoisting machines is the proper organization of the control of 
the quality of details in order to find out fstigue cracks at an early 
stage.

The paper discusses different kinds of regular control of main parame­
ters of hoisting machines during the process of exploitation:

- not interfering check of the details of hoisting machines,
- ultrasonic and magnetic method of suspension,
- the control of brake rod based on the use of mechanical or electrical 

equipment which reacts to relative angular or linear displacement of 
one element in relation to another,

- the control by the method of acoustic emission of such systems as: the
drum of a hoisting machine, suspensions, Koepe pulley, etc.,

- two methods of estimating the state of steel ropes: visual and with the 
help of tools.

The paper suggests methodology of controlling the state of winding of 
a during motor and of a shaft guide.


