50 rognHU MuHHo-reonoxku yHusepcuret “Cs. UsaH Punckn”
FoguwHuk, Tom 46, ceutbK I, MexaHusauus, enektpudmkauma n aBTomatsauus Ha muHute, Cocoma, 2003, ctp. 19-22

ONPEAENAHE HA TEXHUYECKOTO CbCTOAHUE HA HAKOU OCHOBHH
ENEMEHTU OT PYOAHWYHA NOAEMHA YPEQBA
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Ot ocobeHa BaxHOCT 3a HapexHata U GesonacHa paSOTa Ha PyOHUYHUTE NOAEeMHKU ypen6|/1 € Ka4eCTBeHOTO onpeaendHe Ha TAXHOTO TeXHUYECKO

CbCTOsiHME.

B cTatusaTa ca cuctematuanpaHmi KpUutepun 3a AMarHocTiKa Ha NOAEMHUTE  MaLLVHW. Orlpep,eneHM ca HOPMM 3a rPaHNYHO M3HOCBAHE HA OCHOBHYW TEXHM eTannm u
Bb3NW. [lageHn ca Hacoku 3a u3cneaBaHe Ha nofeMHuUTe ype/:t6|/1 cnej npogb/mKMTENEeH CPOK Ha ekcnnoatauuma.

BBbBENEHME

EQHO OT Han-edheKTMBHUTE U NpaKTUYECKU eOWUHCTBEHO
CPEACTBO 3a BEPTUKANeH TPAHCMOPT Ha Xopa, Matepuanu u
MOMe3HN W3KOMAaemMu, a CbLUEBPEMEHHO M €OHO OT Hali-
OTTOBOPHUTE 3BEHA B TEXHOMOrMYHaTa Bepwura 3a noA3eMeH
pobus ca pyaHuyHuTe nogemun ypeabu (PMY). OT TaxHOTO
TEXHWYECKO CbCTOSHWE 3aBWCM HE CaMO PUTMMYHATA U
edekTBHa paboTa Ha MUHHOTO NMPeAnpUSTUE KaTo LiSNO, HO 1
ycnosusiTa 3a OesonacHa paboTa Ha BCWYKM MOA3EMHM
paboTHMLM.

Moa TexHW4ecko CbCTOsSHME Ce pasdupa CbBKYMHOCTTa OT
N3MEHSILUMTE Ce MPK eKcrnoaTaLmsTa CBOACTBA Ha MalLWHaTa,
KOWTO B [afieH MOMEHT Ce XapakTepuaupaT C Mpu3HaLM,
Onpefienexm OT TexHUYeckaTa AOKyMeHTaLms. Bbpxy uameHe-
HMETO Ha TEXHUYECKOTO ChbCTOSHWE Ha PYAHUYHUTE MOLEMHM
ypenou oka3BaT BMMSHAE MHOXECTBO (hakTopu , KaTo MUHHO
- TEXHNYECKM YCIIOBUS , KOHCTPYKLMS U Ka4ecTBO Ha AeTail-
NUTE W BL3NUTE , HUBO M KAYECTBO HA EKCMMOATALMOHHOTO U
PEMOHTHO obcryXBaHe 1 ap.

TexHn4eckoTo cbeTosiHMe Ha PITY ce dopmupa Ha 6asa Ha
Ka4yeCTBOTO Ha MalUWMHHUTE OETalnu , KOWTO M M3rpaxaar .
OnpegensHeTo Ha KayeCTBOTO Ha OTAENHUTE  MaLUVHHU
[eTannm 0brUKHOBEHO Ce CBEXaa A0 W3CrefBaHe Ha CTeneHTa
Ha W3MEHeHWe reomeTpuyHata dopmMa W pasmepu , rpana-
BOCTTa U (HU3MKO-MEXAHMYHUTE CBOMCTBA HA MOBBPXHUHUTE.
OnpepensHeTo Ha TEXHWUYECKOTO CbCTOSHUE HA  MOAEMHUTE
ypeabu ce OCbLECTBABA 4pe3 MPEeLU3eH orneq , MUKpo-
MeTpaxHu 3amepu , AeEKTOCKONUS Ha Hal — OTTOBOPHUTE
€NEMEHTU U C MOMOLLUTA Ha BCUYKM BL3MOXHM METOAN Ha
[VArHoCTMKa — BUOPOMETPUYEH , aKyCTUYEH , METOR Ha (yH-
KUMOHamNHa AMarHoCTuka , METOA Ha aHanna Ha MacnoTo U1 ap.

TEeXHUYECKOTO CHCTOSHME Ha 4acTUTE U MallMHUTE e
Bb3NPUETO Ja Ce NPeacTaBs 4pes CregHUTe ChbCTOSHMS:
HOPMarsHo, [OMyCTUMO W TpaHU4HO MpaHMyHO € ToBa
TEXHUYECKO CbCTOSHME, MPW  KOETO MOpaau  pPasmuyHu

W3MCKBAHWA He € [JOnyCcTUMO yacTTa ga paboTu noseve.
[PaHMYHOTO TEXHWYECKO CBCTOSHME Ce omnpefens no
TEXHUYECKM W UKOHOMUYECKM KPUTEPUM, W KDUTEPUN CBBP3aHN
C ycnosusiTa 3a 6e30MacHoCT Ha TpyAa .

ONPEAENAHE HA TEXHWUYECKOTO CbCTOAHNE
HA OPTAHA 3A HABMBAHE HA NOJEMHOTO
BBbXE

YCNOBHO OpraHbT 3a HaBMBaHe Ha MOLEMHOTO BbXe ce
pasfens Ha [BEOCHOBHW YaCTM — METaNOKOHCTPYKLMA W
cnupadyHn noneTa. MacnemBaHeTO Ha TEXHMYECKOTO ChC-
TOSIHNE MOXe [a ObJe W3BLPLIEHO B TEXHOMOTMYEH ped
rokasaH no — Aony.

MeTanokoHcTpyKumA.

» OnpengenaT  ce  (DaKTUYECKUTE  CTOMHOCTM  Ha
MaKCUMaIHWTE CTaTUYHM TOBapM W CTaTW4HaTa pasnvika B
KNMOHOBETE Ha BbXeTaTa. [lonyyewnte pesyntatu ce
CpaBHsBaT C AOMYCTUMUTE MAcropTHM  3a CbOTBETHAaTa
nogeMHa MawwHa , a npu JMnca Ha TakuBa CbluuTe
MoraT fda Ce W34YMCNAT CbINAacHo  3aBMCUMOCTUTE
nonyyeHn B Moues (2002) .

» [posepsea ce GapabaHa 3a HamMume Ha nykHaTUHW. Mpu
OTKpMBAHE Ha TakMBa Ce W3BbpLIBA PEMOHT Ha
NyKHaTUHUTE 4pe3 3aBapsiBaHe. [ykHATMHM C AbIKWHA
Hag 200 mm. He ce gonyckar.

» [lposepsiBat ce BONTOBUTE , HWUTOBUTE U 3aBapBUHUTE
cbeauHeHus. M3BbpliBa ce MOCPEACTBOM orfed W
MoYyKBaHe Ha CbeAMHEHWsITa ¢ uyk . Jlowo 3aTerHatute
OONTOBM MM HUTOBM CbEAMHEHUS M3ABaT APE3raB LUyM.
He ce pomyckaT pasxnabeHn ChbeauHeHus unm
CbeAMHEHMS C NYKHATWHK .

> [posepsBaT ce WMNOHKOBUTE CheNHEHNs. V3BbpLUIBa ce
MOCPEACTBOM Orfed W MovykBaHe Ha CbedMHeHusiTa ¢
uyk . He ce gonycka Hanuume Ha pasxnabeHu LINOHKOBM
CbefuHeHus 1 aeopMupaHm LWNoHkW. He ce  ponycka
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GapabaHbT [a € M3MECTeH OCOBO OTHOCHO OCHOBHUS
Ban Ha nogemMHata MawuHa . [locnegHoTo ce ycTa-
HOBSIBA C MOMOLLTA Ha MapKLaliaepckn 3amepn perna-
MeHTUpaHu B TexHuyecka MapKLiangepcka WHCTPYKLMS
(1969) .

lMpoBepsiBa ce cbCTOsHMETO Ha pebopaute. He ce
LOMyckaT NyKHaTWHK, @ BbTpeLHaTa NoBbpXHOCT TpsibBa
[a e rnagka u 6e3 BAMbOHATK U M3MbKHANM y4acTbLy .
Mpu Hanuume Ha [OBYCMOWHO UK MHOrOCIOMHO
HaBMWBaHe Hali-ropHata vacT Ha pebopga fga e Ha
pascTosHWe OT BLXETO HaW-Manmko 2,5 mbTu OT
AvaMeTbpa My.

MpoBepsiBa ce yyacTbka Ha Mpexod OT eduH CMol Ha
HaBMBaHe KbM APYr NPW MHOTOCMOMHO HaBMBaHe Ha
MOAEMHOTO BbXe . [lpoBepsiBa Ce 3a HanMuMeTo M
CBCTOSIHMETO Ha creumarneH KinH, cbrnacHo [NpasunHuka
no 6e30MacHOCT Ha TpyAa npyu pa3paboTeaHe Ha pyaHU W
HepyAHW Haxoguwa no nogsemeH HauvH (1969) 3a
CMyyal Ha MHOTOCIOHO HaBmBaHe . [MoBbPXHOCTTA fa €
rnagka 6es gechomaLum U U3HOCEHU Y4acTbLM NOBEYE OT
10% OT KOHCTpYyKTMBHWUTE pasmepu . [la ca cnaseHu
3aBOACKATE WM KOHCTPYKTOPCKATE  M3WCKBAHWS B
3aBMCMMOCT OT TOBA Kbfe € 13paboTeH KnuHa.

MpoBepka Ha CbCTOSHMETO Ha  3acTOMOPSBALLOTO
yCTpOnCTBO Ha 6apabaHa . He ce gomyckaT nykHaTMHU No
3aBapbyHuTe LeBoBe, pas3xnabeHu GonToBu Cheau-
HEeHWsi, NykHaTMHW B GETOHa, 3aKpenBealy CTOMOPHOTO
YCTPOWCTBO .

Onpepenst ce CbCTOSHMETO HA 00nMUOBKaTa Ha Oa-
pabaHa . Cbljata e HerogHa Korato W3HOCBAHETO U e
TaKkoBa , Ye ABHOTO Ha KaHasna e Ha pa3cTosHue 3-5 mm
OT [naBuTe Ha 3akpensawynte GonToseTe kbM bapabaHa .
Mpn MHOrOBBXEHUTe NOAEMHW ypeabu obnuuyoskata
cneaea fa Ce MOAMEHM , KoraTo BWUCOYMHATa M nog
BbXeTo gocture 0,8-1,0 mbT Herosus amameTsp . Mpu
OMUMNMHOPO — KOHWYHMTE OpraHW 3a HaBMBaHE He ce
ponycka xneboBeTe Aa ca ¢ NykHaTUHY W fedopmaLm, v
nsHocBaHe Hafg 20% oT mbpBOHavanHata febenvHa.
ViamepBaHe Ha paguanHute xnabwHu B narepute Ha
ceobogHus GapabaH . M3BbpwBa ce  MOCpPeacTBOM
XNabVHOMEPHM NNAcTUHW WNKM Ype3 W3MepBaHe C ABa
W3MEPUTENHM YaCOBHWKA W MOBAMrAHE C KPWUK Ha
cBobogHMs OapabaH. EOWHMAT  YacOBHMK  M3mepBa
papvanqata xnabuHa, a ApyrusT perucTpupa paguar-
HOTO MpeMecTBaHe Ha OCHOBHWA Ban .  [TbpBusr
YaCOBHMK CE& OTYMTa [JO MOMEHTa Ha 3afBWXBaHE Ha
BTOpUSI ( MOCNEAHOTO Ce AbMKM Ha paguanHaTta xyiabuHa
Ha OCHOBHWTE farepy Ha nogemHaTa MalluHa )
[paHN4HMTE CTOMHOCTM Ha paguanHuTe xnabuHu 3a
MITb3ralyy narepy Ha NoAEMHM MalUMHW Ca MOCOYEHW B
Tabn. 1:

Tabnuua 1. FpaHW4Ha CTOMHOCT Ha pagmanHata xnabuHa 3a
Nnb3arally narepw.

[JnameTtsbp Ha paHM4Ha CTOMHOCT ,
OCHOBHYS Ban Ha mm
nogemHata
MallrHa, mm.
50-120 0,8
120 - 260 1,0
260 - 500 1,2
500 - 800 1,5

[ Hag 800 | 2,0 |

[PaHNYHUTE CTOMHOCTM Ha  pagmanHute  xnabuHu 3a
Topkanawm narepn ca 0,2- 0,3 mm 3a HOBKM MOZEMHM
mMawwim 1 0,8 mm 3a NOgEMHW MalWHW B ecnroatayus.

CnupayHu nonera.

» Onpegensi ce CbCTOSIHMETO HA PabOTHUTE MOBLPXHOCTY
n pebenuHnte Ha cnupavHuTe noneta. PaboTHata
NoBbPXHOCT TpsibBa Aa € rnagka 0e3 HanmykBaHus K
HabpasgaBaHus . [flonyctumm ca HabpasgsBaHus C
mMakcumanHa  gbnoounHa  0,imm . MwunumanHoTo
M3HOCBaHe Ha aebenuHa Ha cnupayHute noneta e 15%
OT HOMWHanHus pasmep . [lonyckaTt ce MUKPOMYKHATUHN |,
KOMTO He [IOCTUraT [0 kpasi Ha CMMPaYHOTO None .

» OnpefensHe Ha paavanHoTo 6MeHe Ha CrnpayHuTe
noneta . W3BbplBa ce MOCPEACTBOM W3MEpUTENEH
yacoBHuK . bapabaHbT ce 3aBbpTa cbe ckopoct 0,2-0,3
m/s KaTo CrmpaykaTa B TO3M MOMEHT He ce ynoTpebsBea
C Len pa He ce oTtyetar xnabuHute B narepute Ha
GapabaHa . [lonycTumMuTe CTOMHOCTM Ha paguanHOTO
BueHe 3a BapabaHHM MaLVHK C OUaMeTbp MO-ToNsaM OT
3500 mm e 1,2 mm . 3a BCMYKM OCTaHanu matuuHm - 0,8
mm .

» [posepka Ha TemnepaTypaTa Ha 3arpsisaHe . Tpsbsa aa
Ce “Ma npedBua , Ye CbC crMpavHaTa cuctema He ce
cnupa ( OCBEH B CryyaunTe Ha NpeanasHo cnupaxe ) , a ce
3acTonopsisa nogemMHata mawwuHa . ETo 3awo He ce
Jonyckat Hanuune Ha nperopsna 6os B 6Gnusoct Ao
nornetata , KakTo W CMHbO — CMBW Ha LBST y4acTbuM OT
TSX CBMAETENCTBYBALM 3a MPEKOMEPHO HarpsiBaHe
HanuuneTo Ha TakmBa Genesan ce SbikM HA Heu3npaBHa
cuCTEMA 3a AMHAMMUYHO CTIMpaHe , KakTO M Ha U3daTuHu
Ha NOBBLPXHOCTTA Ha MofneTata WM HeperynupaHa
crvpadka . [lonyctumara TemnepaTtypa Ha HarpsiBaHe Ha
cnupayHuTe roneta e 70-80°C .

ONPEJENAHE HA TEXHWYECKOTO CbCTOAHNE
HA CMNPAYHATA CUCTEMA

CnMpaqHaTa cucrema € CbCTaBeHa OT TPWU efieMeHTa —
M3MbITHUTENEH OpraH, 3afdBWXBaHe U CUCTEMA 3a ynpaBlieHne

U3nbnHuUTeneH opraH Ha cnMpavHara .

Ha cour. 1 e nokasaH M3MbAHUTENEH OpraH OT Hal — 4YecTo

CpeLLaHu1Te TUMOBE .

» [lpoBepka Ha CbCTOSHWETO Ha MOBLPXHOCTUTE Ha
CMMpayYHMTE Haknagky . V3BbpLUBa Ce BU3yanHO M Ypes
3amepu . He ce gonycka paboTa CbC CrykaHW Haknagk .
Mpn nopMsHa Ha HaKNafkuTe KOHTAKTHaTa Mol Ha
HOBUTE Ja e He no-manko ot 50% ot obLwara um nnoLy .

» OnpegensHe Ha U3HOCBAHETO Ha CrIMPAYHUTE HAKMAZKM .
[leMOHTUpaT ce Hail-M3HOCEHUTE HaKnagk1 1 ce u3mepBa
TAxHata gebermHa.  [lonycTUMOTO  M3HOCBaHe Ha
Haknagkute € ToBa , MPW KOETO pascTosiHMeTO OT
paboTHaTa  MOBBLPXHOCT Ha Haknagkata [0  Hau
-M3MbKHanaTa YacT OT 3aKpensalyata KOHCTpyKUMs e 5
mm 3a npecMacoBi Haknagku M 10 mm 3a AbpBeHM .

2

FOANLIHNK Ha Murro-2eonoxkusi yHugepcumem “Ce. Mean Puncku’, mom 46(2003), ce. Ill, MEXAHUSALINA, ENTEKTPUOUKALIMA M ABTOMATU3AUMA HA MUHUTE



> TlpoBepka Ha CbCTOSHWETO Ha onopuTe W yHAaMeHTa
Mo, CcvpayHuTe rpean . V13BbpluBa Ce  BU3YanHo .
He ce gonycka Hanuuve Ha MyKHaTWHU Ha
(byHnaI\geHTa.

6| i ‘

J
&

®Oueypa 1. U3nbiHUMeneH opeaH Ha cnupayka Ha
0gybapabaHHa nodemMHa MawuHa.

lMpoBepka Ha cTeneHTa Ha M3HOCBaHe Ha  ManuoBuTe
CbeauHeHus . M3BbpluBa ce crned AeMOHTUPaHE Ha nanuute
NOCpesCcTBOM MUKPOMETpaxHU u3mepsanus . Onpegenst ce
paqwanHMTe XJ'Ia6I/IHI/I B CbeduHEHUATa , YUUTO rpaquHm
CTOMHOCTY Cca NOCOYeHM B Tabn. 2 .

Tabnuua 2. TpaHu4Ha CTOMHOCT Ha paamanHaTa
xnabuHa B ManuoBMTE CbEAMHEHWS Ha
M3MbIHATENHWS OpraH Ha chupadkata.

HomuHaneH [uaMeTbp Ha 0TBOpa Ha
CheAMHEHVETO , mm

XnabuHa, 8] 8] 8] & 8 §
mm o o o S S S
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3agBuxBaHe Ha cnvpaykaTa
Ha dur. 2 n ¢wr. 3 ca nokasaHu Ham-4ecTo CpeLlaHuTe

TUMOBE 3afBWKBaHWS HA CrMpayka Ha NoAeMHa MalLuHa.

» [lpoBepsiBa ce CbCTOSHWETO Ha pamata W (yHhameHTa
3a nykHaTuHu . He ce gomyckaT mykHaTUHK Mo MeTanHaTa
yacT n 6eToHa .

» [lpoBepka Ha CbCTOSHMETO Ha PaboTHUTE MOBBLPXHOCTY
Ha uunuHgpuTe u bytanata Ha paboTHaTta W npegnasHaTta
cnupadka . He ce ponyckaT 3agupaHusi , PakoBUHM ,
KaHaBKMW 1 BUAWMUW CReam OT U3HOCBAHE .

> [lpoBepka Ha CTerneHTa Ha M3HOCBaHe Ha
CbeAMHEHNS MaBbpwBa ce  MOCPEACTBOM
MWKPOMETPaXHU — M3MEpBaHus Onpegenar  ce
paguanHuTe XnabuHu B CbEOMHEHUSITA , YUNTO TPaHUYHM
CTOWMHOCTM Ca MOCOYeHM B Tabn. 2.

nanuosute

>

OnpegensHe Ha pasCTOSHWETO MeXQy ChupadHuTe
TEXECTU B KPaHUTE UM MONOXEHWSI M KOHCTpyKUMSITA
OKOMo TSX . B KpaiHO JONMHO MONOXEHWe Ha TexecTute
MWHUMAIHOTO Pa3cTosiH1e OT TsX 4O AbHOTO Ha AMaTta €
300 mm . MuHMManHoTo cTpaHuyHo pascTosHue e 10 mm
32 MeTarHu CTeHM 1 25 mm. 3a BETOHHU CTEHM.
OnpegensHe Ha CTenmeHTa Ha W3HOCBaHe Ha npbTa
Abpxal, Texectute. MakcumanHo LOMyCTUMO W3HOC-
BaHe Ha aMameTbpa Ha npbTa e 0,4 — 0,5 mm .

lpoBepka Ha CbCTOSHWETO Ha MPYXMHHUA Ornok npu
NPYXWHHO-TEXECTHNTE 3adBWxBaHWS . He ce ponycka
paboTa CbC CrykaHW unn fecopMupaHn NpYyXMHU, KakTo
u pabota C LWAMAKM 3akpenBawy NpYXuHUTE C
HepaBHOMepHa 1nn HeusnpasHa pesba.

Queypa 2. [THesmo-mexecmHo 3adsuxeaHe .
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Queypa 3. [THe8MO-NPYXUHHO-MEXECMHO 3adsuxeaHe .

CucTema 3a ynpaBneHue Ha cipaykara.

[locTaTbyHO € fja Ce Onpefienit CbCTOSIHUETO Ha OCHOBHMTE
eMemMeHTU Ha ciCTeMaTa 3a ynpaBrneHue Ha crupadkata -
peryraTtopuTe Ha HansraHe 1 KnanaHuTe .
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Queypa 4. Besnpyxuner mun POY-1M .

lMpenopbuMTENHO € [a Ce 3aMEHST MOpanHo OcTapenuTe

MPYXUHHM TUMOBE perynatopu ¢ Oe3npyXuHHM TakuBa .

» OnpepensHe Ha CbCTOSHUETO Ha MNyHXepHaTa [BOWKa
( 32 BCMYKM TUNOBE perynaTopu Ha Hansrase ) . Ornexaa
Ce 3a Hanuune Ha 3agupaHe WNW KaHamu OT U3HOCBaHE .
VsBbplBa ce npu pasrnobeH perymatop W uypes
MWKPOMETPaXHU M3MEePBaHUs . FCeH 3HaK 3a Hanuuue Ha
W3HOCBaHE e HeycToiuMBaTa paboTa Ha perynatopa
CbMpOBOAEHa CbC CUMHW BuOpauuM - Bb3YXbT Mpe-
MWHaBa OT efjHa kamepa B Apyra. He ce gonycka pabota
Ha perynaTop CbC CMieau OT M3HOCBaHe Ha MiyHxXepHaTa
ABOiika. [onycTma xmabuHa B MnyHXepHaTa ABOWKA
e 0,02 mm.

» CHemaHe Ha XxapaKTEpUCTMKUTE Ha perynatopa Ha
HansraHeTo.  [locTposBa ce  3aBMCMMOCTTA  Ha
HansraHeTo B paboTHWS LMAMHOBP B 3aBMCUMOCT OT
Toka B ynpaBnsBalwlata 606uHa. TokbT ce M3MeHs OT
30mA (*-10mA) po 160mA (- 20mA) 1 obpaTHo. lMpu
perynatop POBEB Tpabea pa ce otyetat 25 ycronuneu
crenenn. [pu perynatop POY Tpsbea pa ce

Mpenopvyaxa 3a nybnukysaHe om
kamedpa “MexaHusayusi Ha muHume”, MEM®

oTyetart 50 yCTOMYMBM CTENEHMU.

3AKITIOYEHUE

OnpenensHeTO Ha TEXHUYECKOTO CbCTOSHWE Ha pyAHUYHA
noAemHa ypeaba ce cBexaa 40 Ka4eCTBEHOTO OMpeaensHe Ha
TEXHWYECKOTO CbCTOSIHUE HA BCWYKM OCHOBHU EHEMEHTU
JEeTalnnn 1 Bb3nu .

[PaHUYHOTO TEXHMYECKO CLCTOSIHWE Ce ompegens Mo
TEXHUYECKN N UKOHOMWYECKN Kputepun , U Kputepuu
CBbp3aHM C ycnosusTa 3a GesonacHocT Ha Tpyga . 3a
PYOHWYHUTE MOLEMHU YPeabu WKOHOMUYECKUST KpUTEpPUI
HsIMa OMpeensLy XxapakTep.

an onpefenaHe Ha TEXHUYECKOTO CbCTOAHNE Ha HAKOU OT
Hail — OTrOBOPHUTE €NEeMEHTU Ha pyaHU4HA NnodeMHa ypep,6a
KakBUTO Ca OpraHbT 3a HaBMBaHE Ha MNOJEMHOTO BbXE W
cnupavyHata cCucteMa, € noAXoddwo [a ce wuanonsyeat
npueeneHnTe no — rope HopmMu 3a rpaHU4YHO N3HOCBAHE.

Mpu n3cnepBaHe Ha paboTOCMOCOOHOCTTA M HWBOTO Ha
Be30nacHoCT cnes NPOAbIMKATENEH CPOK Ha eKCnnoaTaums Ha
pyoHWYHA nogemHa ypenba e HeobXoaumo OCBeH pas-
rmefaHuTe B HacTOAWMSA [oOKnag, Aa Cce Oonpegenu TexHu-
YECKOTO CLCTOSHME U Ha CHEAHNTE OCHOBHM ENEMEHTH

*  penykTop;

e OKayBalLM YCTBOWCTBA Ha MOLEMHUTE CbOBE;
*  MOAEMHM Cb/0BE;

e MOAEMHM BbXeTa;

*  LUaxTOBa apMMPOBKA;

*  BCMMKM CIOMaraTemnHu MEXaH3mu;

*  eneKkTpuyecka YacT Ha nogemHara ypeaba.
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TECHNICAL DIAGNOSTICS OF MAJOR COMPONENTS OF MINE WINDING MACHINES
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Quality technical diagnostic is of major importance for reliable and safe operation of mine winding machines.
The paper presents summarize criteria for winding machine diagnostics. Limit wear norms are established for major components and
units. Guidelines are presented for inspection of winding machines after long periods of operation.

INTRODUCTION

One of the most effective and practically the only means of
vertical transport of people, materials and mineral resources,
and simultaneously one of the most important units in the
technological sequence of underground mining, are mine
winding facilities (MWF). Their technical conditions impact not
only the rhythmic and efficient work of the mining company as
a whole but also the safety of all underground workers.

Technical condition means the set of machine parameters
chaining in the process of its operation and at any given time
defined by technical specifications. Various factors influence
the change of MWF status such as mining conditions, structure
and quality of units and components, level and quality of
operation and maintenance, etc.

MWF technical condition depends on the quality of machine
components.  Establishment of individual component quality
generally means inspection of the degree of change of
geometrical form and dimensions, roughness and physico-
mechanical properties of surfaces, Establishment of MWF
technical conditions calls for precise inspection, micro-
measurements, defect- finding of most important components
and by means of all possible diagnostic methods — vibro-
metrical, acoustic, functional diagnostics method, oil analysis
method, etc.

Technical status of components and machines is usually
represented by the following conditions: normal, admissible
and boundary. A boundary condition means that, due to
various requirements, the respective component should not be
operated any more.  The boundary technical condition is
defined by means of technical and economic criteria related to
labor safety.

INSPECTION OF TECHNICAL STATUS OF ROPE WINDING
DEVICE

Conditionally, rope finding device is split into to major parts —
steel structure and brake fields. Inspection of technical status
can be carried out in the sequence shown below:

Steel structure

» Measurement of actual values of maximal static loads and
of static difference between individual rope branches.
Results are compared with admissible design parameters
of the respective machine and, if such parameters do not
exist, they can be calculated using the equations in
Yochev (2002) .

> Inspection of drum for cracks. Is cracks are found these
should be welded. Cracks of length over 200 mm are
not allowed.

» Inspection of bolt, rivet and weld joints. This is done by
visual inspection and hammering. Loose bolts and rivets
emit specific sound. No loose or cracked joints are
allowed.

» Inspection of splint joints. This is done by visual
inspection and hammering. No loose or deformed splints
are allowed. Axial drum displacement in respect of the
main winding machine shaft is not allowed. The latter
shall be measured as provided by the Technical Survey
Instruction (1969) .

» Inspection of flanges. No cracks are allowed and internal
surface should be smooth and free of grooves and
protuberances. In case of double- or multi-layer winding,
the uppermost flange section should be spaced from the
rope at 2.5 times its diameter as a minimum.

» Inspection of transition section from one winding layer to
the other, in case of multi-layer rope winding. Inspection
of the special pin as provided in Underground Mining
Safety Regulations (1969) in cases of multi-layer rope
winding. The surface should be smooth, free of
deformations and worn-out sections exceeding 10% of
design dimensions. Check for compliance with factory or
design requirements.

» Check of drum locking device. No cracks in welding
seams are allowed or loose bolts, or cracks in supporting
concrete.

> Inspection of drum lacing. This should be discarded if the
state of wear is such that channel bottom is located at a
distance of 3-5 mm from fixing bolt heads. With multi-
rope MWF the lacing should be replaced where its height
under the rope is 0,8-1,0 time the rope diameter. With bi-
cylindrical — conical winding devices no deformations or



cracks in raceways are allowed or wear in excess of
20% the initial thickness.

Measurement of radial gaps in the free drum bearings.
This is carried out by means of gap-measuring plates or
by means of two measuring clocks and jacking up the free
drum. One clock measures radial gap and the other one
records radial displacement of the main shaft. The first
clock readings are taken until the second one starts
operation (the latter is due to the radial gap of the main
bearings of the winding machine. Boundary values of
radial gaps are shown in table 1

Table 1. Boundary values of radial gap for friction bearings

Main shaft Boundary value , mm
diameter of
winding machine,
mm.

50-120 0,8

120 - 260 1,0

260 - 500 1,2

500 - 800 15

Hag 800 2,0

Boundary values of radial gaps for antifriction bearings  are
0,2- 0,3mm for brand new winding machines and 0,8 mm
for machines in operation.

Brake fields

>

Inspection of working surfaces and thickness of brake
fields. The work surface should be smooth and free oft
cracks or grooves. The maximum admissible groove
depth is 0,Ymm. Minimal thickness wear of brake fields is
15% the nominal dimension. Micro-cracks are admissible
if not reaching the brake field end.

Measurement of radial displacement of brake fields. This
is carried out by means of measuring clock. The drum is
rotated with speed of  0,2-0,3 m/s without using the
brake in order to prevent reading of rum bearing gaps.
Admissible values of radial displacement for drums of
diameters greater than 3500 mm is 1,2 mm . For all
other machines - 0,8 mm.

Inspection of heating temperature. Is should be noted that
the braking system is not used for stopping (except for
emergency stops) but rather for locking the winding
machine. Therefore, no burnt-out paint shall be present
near the fields or blue-grey field sections signifying
overheating. Presence of such signs is due to faulty
dynamic braking system and presence of protuberances
on field surface or maladjusted brake. The admissible
temperature of brake field heating is e 70-80°C.

INSPECTION OF BRAKING SYSTEM STATUS

The braking system comprises three components — braking
device, drive and control system.

Braking device .

Fig. 1shows the most common braking device.

> Inspection of brake cover plates. The inspection is visual
and by measurements. No operation is allowed with
broken cover plates.
During replacement of cover plates, the contact area of
the new ones should be at least 50% of their total
surface area.

» Measurement of cover plate wear. The most worn-out
plates shall be removed and their thickness — measured.
The admissible cover plate wear is the one where the
distance from the working surface to the most protruding
part of supporting structure is 5 mm for pressed plates,
and 10 mm - for timber ones.

> Inspection of supports and foundation under the brake

beams. No cracks in foundation are allowed.
, 4
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Figure 1. Baking device of double drum winding machine

> Inspection of degree of wear of finger joints. Finger joints
should be dismantled first and micro-measurement should
be carried out. Radial gaps shall be measured, the values
whereof are shown in Table 2.

Table 2. Boundary value of radial gaps in finger joints of
braking device

Nominal diameter of joint opening,
mm
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Brake drive
Most common brake drives for winding machines are shown
on fig.2 and fig.3.

>

>

Inspection of frame and foundation for cracks. No cracks
are allowed in the metal section or concrete.

Inspection of working surfaces of cylinders and pistons of
working and emergency brakes. No scratches, grooves,
channels or visible wear are allowed.

Inspection of finger joint wear. This is carried out by
means of micro-measurements. Radial joint gaps are
measures, the values whereof are shown in Table 2.
Measurement of distance between brake loads in end
position and surrounding structure. In lower end position,
the minimal distance between loads and pit bottom should
be 300 mm. Minimal lateral distance is 10 mm for steel
walls and 25 mm for concrete walls.

Establishment of degree of wear of load supporting bar.
Maximal admissible wear of bar diameter is 0,4 — 0,5 mm.
Inspection of spring block in case of spring-load drives.
No operation is allowed with broken or deformed springs
or pins with defective thread.

Figure 2. Pneumatic-load drive

It is recommended to replace old spring regulators with spring-
less ones.

>

Inspection of plunger couple (for all types of pressure
regulators). Visual inspection for scratches or grooves.
Regulator should be first disassembled and micro-
measurements should be carried out. Unstable regulator
operation accompanied by strong vibration is a clear sign
of wear — air passes from one chamber to another.
Regulators with worn-out plunger couple shall not be
operated. Admissible gap in plunger couple is 0,02 mm .

Recording of pressure regulator parameters. A graph should
be developed of the relationship of working cylinder pressure
and control coil current. Current varies from 30mA ( -10mA)
to 160mA ( *- 20mA) and back. For RDBV regulators, 25
stable phases should be recorded. For RDU regulator, 50
stable phases should be recorded.
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Figure 3. Pneumatic-spring-load drive

Brake control system
It is sufficient to inspect basic system components — pressure
regulators and valves.

-
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Figure 4. Spring-less regulators RDU- 1M.

CONCLUSION

MWF technical diagnostic involves quality measurement and
inspection of all major components, details and units.

Boundary technical condition is established on the basis of
technical, economic and safety criteria. For mine winding
facilities, the economic criterion is not the most important one.

For technical diagnostics of some of the most important
MWEF components, such as rope winding device and braking
system, it is recommended to use the above boundary wear
norms.

For inspection of serviceability and safety after along
operation periods of mine winding facilities, in addition to
above-described actions, it is necessary, to inspect the
technical condition of the following major components:

* Reducing gear;

¢ Suspension ropes of hoisting skips;

*  Hoisting skips;

¢ Winding ropes;

e Shaft reinforcement;

¢ Al ancillary mechanisms;

*  MWF electric units.
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