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YK 621.434.004.67-771
COCTAB PA3BBOPOYHOI'O 1 CBOPOYHOI'O OBOPYJIOBAHHUA PEMOHTHOI'O 3ABOJIA

0-p mexH. nayk, npog. B.Il. HBAHOB
(Ilonoykuii zocyoapcmeenHblil YyHUGEPCUMEm)

Onpedenenvl 8udvl 1 06veMbl pabom pasdOPOUHO20 U COOPOYHO20 YUACMKO8 PEMOHMHO20 NPeONnpUsmus
KaK OCHO8aHue 0/ paspabomKu mexHouo2u4ecko2o 0oopyoogarus. Ilpoexmusie pabomel no cozoanuio pazdoo-
DPOUHO20 U cOOPOUHO20 000PYO08aHUA DIOYHO-MOOYILHO20 CIPOEHUA OCHOBAHbI HA 8b1O0PE JTYHULUX BAPUAHIOS
CIMPYKMYP U Napamempos 3mozo 060py008aHus ¢ npuMeHeHuem d1eMeHmMo8 OUHAMUYECKO20 NPOSPaAMMUPO8A-
Hus. [lpumenenue NPeodioNCeHH020 Memooa CO30aHUsL MEXHOI02UYeCcK020 000py008arnus Ol pa3dopKu u cOopKu
PEMOHMUPYEMbIX 00beKMO8 yYMeHbulaem mpyooemkocms mexuonocudeckux onepayuii na 20...30 % u obwvem
MEXHON02UHECKOU NOO20MOBKU IMO20 NPou3800cmea 00 25 %.

BBenenne. Pa300pouHblii pormece 1aeT peMOHTHOMY NPEANPHUATHIO 0Kojo 20 % merarnei, TOIHBIX JUIs
JlaTIbHEHIIero mpuMeHeHns: 6e3 peMOHTHbIX BosnencTBuil, u 40...60 % neraneil B BUIE UCXOAHBIX 3arOTOBOK,
HPUTOAHBIX MOCIE BOCCTAaHOBJIEHHS AJIsl IPUMEHEHNS B OTPEMOHTHPOBAHHBIX MalIiHax. Pa300pouHbIi y4acToK
SBIISIETCS, 110 CYTH, 3aTOTOBUTEIBHBIM NPOU3BOJCTBOM, KOTOPOE MOJHOCTBIO 00ECIIEUNBACT YyUaCTKU BOCCTAHOB-
JeHus neraneil monyhadprkataMu U COOPOYHBIN yJ4acTOK YacThiO TOJAHBIX feraneil. B pesynbrare cOopku u3
JieTaliel pa3IMIHOTO TEXHUYECKOTO COCTOSIHMS (TOJHBIX O3 BOCCTAaHOBJICHHWS, BOCCTAHOBJICHHBIX M 3allaCHBIX
yacTeil) 00pa3yloTcst arperatsbl ¢ HEOOXOANMOW TOYHOCTHIO 3aMBIKAIOIINX Pa3MEPOB (JIMHEWHBIX U YTIIOBBIX).

Jomu TpynoeMKoCTH pa300pOoYHbBIX ¥ COOPOYHBIX PabOT COCTABILIFOT COOTBETCTBEHHO 6...8 % m 25...28
% B oOmelt TpynoeMKOCcTH peMoHTa MamuH. Eciam kadecTBo pa3bopodHbIX paboT BauseT Ha 3¢((eKTHBHOCTh
peMoHTa (IIyTeM COXPaHHOCTH HCXOJHBIX 3arOTOBOK PEMOHTHOTO (OHIA), TO KauecTBO COOPKH OKa3bIBaeT
OoubIIOE BIMSHIE HA TIOCIEPEMOHTHYIO HapabOTKy arperaros.

Leap paboTel — OmpeeNeHne ONTHMAILHOTO COCTaBa 000PYIOBaHUS pa300POYHOTO U COOPOYHOTO yda-
CTKOB PEMOHTHOTO 3aBOJIa [UISl PA3INIHBIX 00BEMOB BBITYCKa MPOIYKIIHH.

IMoTpednocTs B 06opyaoBanuu. OCHOBHBIE Pa0OTHI, BHITIOJIHEMbIE HAa yJacTKax — pa3doopka u cOopka
PE3B0OBBIX M MPECCOBBIX coeAnHEHUH. Hampumep, npu pa3dopke aBTOMOOUIBFHOTO ABHUTATENS C pabounM oObe-
MOM 4,8 1 pa3beIUHSAIOT OKOJO CEMICOT Pe3bOOBBIX COSAWHEHHH C HAPYKHBIM JAUAMETPOM pe3bOsI oT 3 mo 36
MM (puc. 1 u 2). Pe3pOoBbIe meTanu coctosT u3 601toB u BUHTOB (31 %), raek (35 %), mmmiek (24 %), mpoboxk,
HITYEPOB, KPaHUKOB U Jpyrux aertanerd (10 %). 3HaueHHs: MOMEHTOB, HEOOXOIMMBIX /ISl UX pa30OpKH, HaXo-
naTes B mpenenax 3...560 H-m.
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Puc. 1. Pactipenenenus kosmdecTBa pe3s00BBIX coeqnHeHnit  Puc. 2. PacnpeneneHust KonmuecTBa pe3bOOBBIX COCAMHEHUM
1o guameTpy pe3nost d 10 MOMEHTY pa3zbopku M

JlBurarenb nMeeT Takxke okoso S0 HaMMEeHOBaHHI IPECCOBBIX COCAMHEHNH, COOPOYHBIE YCHITHSI KOTOPBIX
n3MeHstoTes B mpenenax 1,7...40 kH (puc. 3).

J7nst BBISIBIICHHST 3aKOHOMEPHOCTH paccesHUs 3Ha9YeHHH MOMEHTa OTBOPAYMBAHHS OJTHOMMEHHBIX Pe3b00-
BBIX JIETalIell MCCIIeA0BANIOCH paclpe/ielieHne 3HaYeHNH MOMEHTa OTBOPAUYMBAaHUS TaeK KPETJIeHUs TOJIOBKHU 11~
nuHApoB asuratenst 3M3-53. Pazmep pe3nObl M11x1, konndecTBo raek Ha OJHOM JBurarene 36. Makcumalb-
HbI€ 3HAUEHHs] MOMEHTOB OTBOPAYMBAHUS TaeK ONPEICISUINCH C TIOMOIIBIO TUHAMOMETPUYECKOTO KITF0Ya MOJIe-
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mu JIK-25, moka3aHus KOTOPOTO OBUTH MPENBapUTEILHO MPOBEPEHBI HA 3aBOJICKOM CTEHJIC JJIS UCIBITAHHS JTH-
HaMOMeTpUYecKux kimouei [1].

n, ea.

10

10 20 30 P, kH

Puc. 3. Pacnipenenenust KoJimuecTBa NpeCCOBBIX COSAMHEHUI ABUraTeNst
1o ycwmro P coopku

MuHIMaITbHOE MOTPEOHOE KOJMYECTBO U3MEPEHUI N MOMEHTa OTBOPAYHMBAHUs Tack ¢ TOYHOCTBIO ¢ (%)
pu BeposiTHOCTH 99 % W, COOTBETCTBEHHO, IMOKa3aresie focroBepHocTy t = 2,58 onpenemnsimm o ¢popmyie [2]:
242
vt
n=—-, )

2
C

rae V — K03 PUIUSHT BapUallvu.
Ipu v =423 % (B Hamem ciy4ae) u ¢ = 5 % MUHUMaTbHOE TOTPEOHOE KOIMYECTBO U3MEpenuii N = 477.
[omy4eHsI 1Be TP YIITbI H3MEPEHHIA:
- rpymmna I nuamepennii (N, = 1056) monydeHa Ha pabo4nx MecTax pa30OpKU JIBHUTaTeIeH B 3UMHEE BpEMS
IIpY TeMIeparype Bo3ayxa B 1exe 12...14 °C;
- rpymma I u3mepenwii (N, = 1287) — B 1eTHee BpeMs IpH TeMIiepaType Bo3ayxa B mexe 20...22 °C.
PesynbeTarel m3mMepeHnii peAcTaBieHb! B TadbmuIe 1.

Tabmuma 1

BapuaronHsle sl pacnpeieNeH s 3Ha9eHHil MOMEHTa OTBOPAYMBaHUS TaeK TOJIOBKU IIWITHHAPOB aABuraress 3M3-53
3uMmoii (rpymma I) m nerom (rpymma II)

Mowment, Hm 0 10 20 30 40 50 60 70 80 90 100

I'pymma I 15 25 68 103 139 181 195 141 80 66 22
I'pynma IT 48 95 91 97 135 145 152 135 120 107 75

Komugectso, 1.

Ipoodondicenue mabiuywvr 1

Mowment, Hm 110 120 130 140 150 160 170 180 190 Bcero

I'pynma I 14 4 3 0 0 0 0 0 0 1056
I'pynma IT 56 17 24 11 4 7 1 1 1 1287

KomugecTso, 1.

MowmeHT oTBOpaumnBaHus raek u3mensercs ot 0 no 190 H-m nmpu ycranoBieHHoM PykoBoacTBoM 1o Ka-
MUTAJIFHOMY PEMOHTY arperaToB MOMEHTE 3aTsDKKH 78 H-M.

Cpennue apudmMeTniecKkue 3Ha9eHHsI MOMEHTa OTBOPAauYMBaHUs TaeK M CO CTaHIApTHBIMH OIIMOKAMHU UX
onpeseneHus cueayromue: st rpynnst [ — My = 54,76 + 0,76 H-m; st rpynmst 11— M, = 60,95 + 0,93 H-m.

CpenHure KBajpaTHUecKHe OTKIIOHEHHS CO CTaHIapTHBIMH OIIMOKaMH MX ONpEeICHUs] COCTABIISUIA 3Ha-
venus. o1 = 23,18 £ 0,50 Hm u 6, = 33,35 + 0,66 H'M COOTBETCTBEHHO.

IIpuHMManace TUIOTE3a O COOTBETCTBUM 3KCIEPUMEHTANbHBIX JaHHbIX KpuBod ['aycca. IInoTHoCTh Be-
POSITHOCTH p BBIpaKaJlach Yepe3 CPEHNE BETHYMHBI 3aBUCHMOCTSIMU:

JUTS TPYTIBI U3MepeHuit |

p = 0,172 exp[-0,00093(M — 54,76)°); @)
JUId Tpynisl u3MepeHui 11

p=0,119 exp[-0,00045(M — 60,95)?]. 3)
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[IpoBepky rumoTes3sl COOTBETCTBUS SKCIEPUMEHTAIBHBIX JaHHBIX HOPMAJbHOMY 3aKOHY pacIpeneseHus
2 .
TIPOM3BOAMIIN C IOMOIIBIO X -KpUTEpHs IO popMyIie:

k
n —-mp,
1 Y
roe i = 1, ..., K — rpymmsr HaGIIOAEHNMI; Nj — KOJMYECTBO M3MEPEHHU B OJHOM TpyIIe; M — obIiee KOINIECTBO

M3MEpEHNH; Pj — IIIOTHOCTh BEPOSITHOCTH, COOTBETCTBYIOIIAS CEPEANHE MPOMEXKYTKA HAOIIOICHUSI.

3HaueHus XZ qutst Tpynn u3mepenuit 1 u 11 pasastmucs 12,75 u 27,67. TabnuuHble 3HaU€HHUsT KPUTEPUS TIPH
ypoBHe 3HaunMoctd 0,05 u umcie creneneir cBodoxasl 13 u 19 pasubl 22,4 u 30,1 coorBercTBeHHO. [IpeBbiine-
HHe TAGIIMUHEIX 3HAYCHUH y° HAl PACYETHBIMH CBUIETEILCTBYET O IPABOMEPHOCTH BhIpaenHit (2) u (3).

Jnst cpaBHEHMS LIEHTPOB pacHpeseNieHHs] JBYX HOPMAJIbHO PAcIpEACICHHBIX BEJIMYMH PacCUUTHIBAIN
JWCIIEPCHIO PA3HOCTH JBYX BBIOOPOYHBIX CPEIHHX O, ) 1O popmyIte:

2 2 2 2
Oy = |t %2 = 2318 3335 4 35 1w
= 74\ T n, \'1058 1287

IIpu yposne 3HaunmocTu = 0,05 ¥ COOTBETCTBEHHO Zs = 1,96 [3] pacxoxneHue Mexay CpeIHUMH CUU-
TAOTCS CYLICCTBCHHBIMH, €CITH OHH IPEBOCXOIST 3HAYCHHUE Z5' Gy ypy = 1,96-1,35=2,65 H'm.

Nmeem M, — My = 60,96 — 54,76 = 6,19 H-M. 310 pacxoxIeHHE MOMaacT B KPUTHUECKYIO 00IacTh, clie-
JIOBATENIbHO, PACXOXKICHUE MY CPEAHUMHE CYIIECTBEHHO.

KoopauHate! J0BEPUTENHHOTO MOJYHHTEPBAIA, BKIIOYAIOIIEr0 ¢ 3aaHHOM BEPOSTHOCTRIO p = 1 — ( 3Ha-
YEeHHMsSs MOMEHTA OTBOPAYMBAHKS TAeK, OTPEENsIIn 10 3aKoHy CThIOICHTA:

PM <M+t m-1y0) = (1-0)/2,

re tg n—1) — kpurepuii CTbIO/IEHTA.
Ipu p = 99,9 % tg5.1056 (1286 = 2,81 [3], Torma

M; < 54,76 +2,81-23,18=119,90 H-m;

M, < 60,95 +2,81-33,35 = 154,66 Hm,

YTO XOPOIIO COTJIACYeTCsl ¢ AaHHBIMU IKCIIEPUMEHTA.

YCTaHOBIIEHO, YTO MOMEHTHI OTBOPAYMBAHMS APYTHX PE3bOOBBIX jAeTaneil (raek KpemyieHUs MacisHOTO
KapTepa, KPBIIIKH paclpeAeIMTEIbHBIX IECTEPEeH 1 JIp.) 00pa3yIoT aHAIOTHYHbIE pacipeeseHus] B KaueCTBEH-
HOM OTHOILICHUHU.

Takum oOpa3oM, cpeaHue 3HAUYEHHS MOMEHTa Pa300pKH pe3bOOBBIX COSIUHEHUH HE NMPEBOCXOAAT
3HAYEHUS] MOMEHTa UX COOpPKH, periiaMeHTHPOBaHHbBIE PyKOBOICTBOM 110 KalMTAIBHOMY PEMOHTY arperaros,
a YMCIIO0 raeK, MOMEHT OTBOPAaYMBAHUS KOTOPBIX BIBOE NMPEBOCXOAMT TAPUPOBAHHBIM MOMEHT 3aTsDKKH, HE
npesbimaeT 0,25 %. MoMeHTsl OTBOpaYMBaHUs psAlla pe3b0OBBIX AeTallell mociie UX UINTeIbHOM dKCInTyara-
muu B 1,5...2,1 pasa npeBbIIIalOT 3HAYE€HUS] MOMEHTOB 3aTsKKHU, TIPU 3TOM CPEeJHHE MOMEHTHI OTBOpadMBa-
HUsI pe3b00BbIX AeTajel j1eToM Ha 11 % mpeBbIIaOT COOTBETCTBYIOIIME MOMEHTHI OTBOPAUHMBAHUS 3UMOM.
[Mony4yeHnnsle JaHHBIE HEOOXOAUMBI JUISl OTPEAETICHISI MOMEHTOB W MOIIHOCTH ITPUBOJHBIX arperaTos pa3oo-
POYHBIX MaIllnH.

HccnenoBanock pacrpeziereHne MPeccoBBIX CoeqMHEHNH apurarens 3M3-53 mo ycuiuiio 3ampeccoBbIBa-
HUSI, @ TaKO)Ke pacIipeAeeHNs 3HaU€HUH yCHITHUS 3alIPECCOBBIBAHNS M BBINPECCOBBIBAHMS IIECTEPHH KOJIEHYATOTO
BaJla 3TOTO JBHUrarens. Jmamerp u JuiMHa coequHeHHs cocTaBisitoT 40 n 28 MM COOTBETCTBEHHO, MaKCUMaJb-
HBIH HaTAT — 27 MKM. Marepuan KoJeH4aToro Bajia — BBICOKOIPOUYHBIN YyTyH, HIECTEPHU — JIETHPOBAHHAS CTallb.
HccenenoBanust TpOBOIMIINCH HA CTEHJE VISl Pa30OPKH KOJIEHYATOTO Bajla M HA TO3WIINHU KOHBEWepa ¢ MOMOIIBI0
MIPUCTIOCOOIEHHS ISl 3alIPECCOBBIBAHMS IecTepHH. Pa30opoyuHbie U cOOpOYHBIE YCHIINS OMPENENsUINCh C yde-
TOM TIOKa3aHWH JIaBJICHNS] Maclia B MOJOCTH CUJIOBBIX IIMJIMHAPOB.

JetictButenbHble K03((GHUIMEHTHI Bapualuy Ui 00enX auarpamm paBsbl 9,9 %. MuHuManbHOE YMCIIo
M3MEpPEHNH yCHIINH 3alpecCOBBIBAHMS P; W BBIIPECCOBBIBaHUS P, ¢ TOYHOCTHIO B 1 % mpu BeposTHOCcTH 99 %,
WIN TIOKa3aTeJe J0CTOBEpHOCTH 2,58, paccunTtanHoe mo dopmyne (4), paBHAIOCH 266. B neficTBUTEILHOCTH
YCHIIHE 3alPECCOBBIBaHMS OBLIIO M3MepeHo 642 pasa, a yCHIIHs BBIITpeccoBbIBaHUS — 373 pasa (tadm. 2 u 3).
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Cpennue 3HaYCHHS YCHIIMKA COOPKH M Pa300pPKH COCAMHEHHS CO CTaHAApTHBIMH OIMMOKAMHU MX OIpee-
nenust cocrapisumm P, = 25,46 = 0,10 kH u P, = 30,86 + 0,16 kH. Cpennue kBagpaTuueckue OTKIOHEHUS CO
CTaHIAPTHBIMH OIIMOKAaMU WX OMpeAeneHus coctaBisum o P, — o =251+ 0,07kHu P,— 6=3,07 £ 0,11 xH.

[T10THOCTH BEpPOSITHOCTH Yepe3 CPEAHUE 3HAUCHHS BBIPAKAIHUCH 3aBUCHMOCTSIMH:

p=0,159 exp [-0,0796(P, — 25,46)]; (5)
p = 0,130 exp [-0,0528(P, — 30,85)°]. (6)

I'pannynoe 3HaueHune P, mpeBocxoauT B 1,62 pa3a pacueTHoe ycuiiue 3anpecoBbiBanus, pasHoe 20,31 xH,
a TpaHryHoOe 3HaueHue P, mpeBocxoauT ero B 2,02 pasa.

3HavyeHus yCWJIMH Ui pa30opku mpeccoBbix coenuHeHud B 1,20...1,25 pa3a mpeBOCXOAST COOTBETCT-
ByloI#e cOopouHble ycuus. [lonmydeHHble CBeIEHHs ONpeersifoT (PyHKIHIO CIpoca Ha NCTIONHUTEIbHBIE Me-
XaHU3MBI s pa300pKH U COOPKH MPECCOBBIX COSTUHEHHH.

Tabnura 2
Pacnipenesnenue ycuiust 3arpeccoBbIBaHuUs P, IECTEPHU KOJICHYATOro Baia
P, xH 18...19 19...20 20...21 21...22 22...23 23..24 24...25
Komuuectso, 1. 2 10 18 26 45 73 86
Ipooonacenue mabruyvl 2
P, xH 25...26 26...27 27..28 28...29 29...30 31..32 32..33
Konnuecrso, 1. 121 94 72 45 25 16 8
Ta0mwnma 3
Pacnipenenenue ycuimus BRITPECCOBBIBAHUSA P, IIECTEPHU KOJICHYATOrO Bajia
P, xH 22.24 | 24..25 | 26..28 | 28..30 | 30..32 | 32..34 | 34..36 | 36..38 | 38..40
Konnuecrso, 1. 8 9 41 89 105 61 43 12 5

Buasl u cocraB obopynoBanus. s pazoopku u cOOPKH pe3bOOBBIX COSMMHEHHI B Ka4eCTBE YHUBEP-
CaJIbHBIX CPEJCTB MPHUOOPETAIOT JIMIIb 3JIEKTPHUYECKNE W ITHEBMATHYECKHE OJHOIINH/EIbHbBIE TaliKoBepTHl. B
Ka4yecTBe YHUBEPCAJIBbHBIX CPENCTB JUIsl CO3/IaHMsl Pa30OPOYHBIX M COOPOUHBIX YCHIMH CITY>KaT THIpaBINYeCKUe
npeccbl. OcTanbHble CPECTBa, B TOM YHCIE MHOTOIIIMHACIBHBIE U MHOTOIIO3UIMOHHBIE, CO3/AI0TCS BO BCIIO-
MOTaTeJIbHOM MPOU3BOJICTBE 3aBOJA.

Oxomo 20 % pe3p00BBIX COCANHEHHUH arperaroB TPEOYIOT 3aTsSKKH TapUPOBAaHHBIM MOMEHTOM, 3Hade-
HHE KOTOPOTO YCTaHOBJIEHO PyKOBOJCTBaMH IO KalMTaIbHOMY PEMOHTY 3THX arperaroB. CkazaHHOE OTHO-
CHTCsl, HalIpuMep, K cOOpKe KPBILIEK Pa3beMHBIX IOAMINITHUKOB, MaXOBUKOB M IPOTUBOBECOB C BAJIaMH U I10-
OOHBIX COCOUHEHU.

Hanbonpmmii 3¢ dext ot npumeHenns: pa300poyHoro 1 cOOpoYHOro 00opymnoBaHus OyJET B TOM Cllydae,
€CJI OHO TIPEJICTABIICHO B OJIOYHO-MOIYJIHHOM HUCIIOJIHEHHH [4], a ero pa3paboTka OCHOBaHAa Ha CHHTE3€ ONTH-
MaJIbHBIX CTPYKTYP HCIIOJHHUTEIBHBIX arperaToB U TUIIOPa3MEPHBIX PSIIOB 3THX arperaros [5, 6].

OnTuMaibHble TUIOPA3MepHBIe psiibl 00opyaoBanus. [ToctaHOBKa 3aa41 TOCTPOEHUST ONTUMAIBHO-
TO TUIIOPa3MEPHOTO PSA/ia UCTIOJIHUTEIBHBIX arperaTtoB — IOCTPOUTH PSIJI arperaroB ¢ TAKUMH 3HAYEHUSIMU TJIaB-
HOTO MapaMeTpa (MOMEHTa OTBOPAaYMBAHUS PE3hOBI, YCHIIHS BBIIIPECCOBBIBAHUS U JIP.), YTOOBI YIOBIETBOPSIIACH
NOTPEOHOCTD B 9THX arperarax ¢ HaMMEHBIIUMH 3aTpaTaMi. 3afady pellaroT ITyTeM COCTaBICHHS MHOXKECTBA
BCEBO3MOXHBIX PSIJIOB arperaToB 0e3 MPOITyCKOB U MIOBTOPEHHI M BEIOOpA M3 3TOTO MHOXKECTBA 3HAYEHHH Mapa-
MeTpa, 00eCcIIeurBaroeTo MUHUMYM 3aTpaT Ha CO3/laHKe U (PyHKIIMOHUPOBAHUE arperaros psja.

Ha cranuu mapameTpudeckoro CHHTE3a COXpaHsIOT KOHCTPYKTHBHYIO CXEMY YCTPOICTBa, TEM CaMbIM OT-
PaHMYHMBAIOT MHOXKECTBO €TI0 UCIIOJIHEHUH U 00eCIeunBaOT IPEEeMCTBEHHOCTb.

WuterpanpHas GyHKOWS CIpoca B KOOPAWHATAX «TIABHBIN IMapaMeTp — MOTPEeOHOCTE» (cM. puc. 2 u 3)
NpeaAcCTaBJIACT CO60[>II CYMMY TE€XHOJIOTHUYECKUX MEPEXOA0B B IoJ Nj, BBIITOJHSIEMBIX arperataMu CO 3Ha4YCHUSAMU
[JIABHOTO MapamMerpa, He mpeBocxosiumumu 3Hadenue M (i = 1...1; | — 4nucno qUCKpeTHBIX 3HAYCHH TTIABHOTO
napaMeTpa). Arperar co 3Ha4€HHEM IJIaBHOTO mapamerpa M; MOXET BBINONHATE BCe PAOOTHI C MPEabLAYIIIMA
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3HAYEHUSAMH 3TOro mapamerpa. Ominune J0OBIX IBYX 3HAUEHHWH TJIaBHOTO Mapamerpa APYr OT JApyra JOJDKHO
OBITH COpa3MEpPEHO C TOYHOCTHIO 3KOHOMHYECKUX PACUETOB, COMYTCTBYIOIIUX MPOEKTHPOBAHUIO MEXaHU3MOB.
3T0 OTIHMYME IOIDKHO B 2...3 pa3a MPeBOCXOAUTHh OTHOCHTEIBHYIO BEITMUMHY 3KOHOMHYECKOTO JIOMyCKa pacue-
TOB 3((EKTUBHOCTH MPOEKTUPYEMBIX MEXaHU3MOB. TaK, HallpuMep, UCHOIb30BaHNE METO/IA YIEIbHBIX MTOKa3a-
TeNel JaeT omnOKy IPOrHo3a CTOMMOCTH MexaHu3MoB 10 50 %, 6amibHblid Meton 10 20 %, MeTos Koppensiu-
oHHOTO aHaimu3a — 710 10 %, a MeTo/bl, OCHOBaHHBIC Ha M3YUCHHUH TapKa JCTajci TEXHOIOTHYECKOr0 000py/I10-
BaHus, — 110 5 %.

CTposAT MHOXKECTBO PA3TMYHBIX PSIIOB arperaTos, yAOBIETBOPSIOMNX (GYHKINH crpoca. Uncio pasimaHbIx
IapaMeTPHUECKIX PSIOB, 0OPA30BAHHBIX I3 arPEraToB C YHCIIOM 3HAUEHHT MIaBHOTO mapamerpa |, pasro 2

OnpenensioT 3aTpaThl Ha BBOJ| B JIGHCTBHE arperatoB U UX AKCILTyaTall|io. 3aTpaThl Ha BBOJ B JICUCTBUE
pa3pabarbiBaeMbIX arperatoB 3 ONMpEAeNstOTCS KalUTAIOBIOXKEHUSIMH, OTHOCSIIUMHUCS K TOAY JKCILUTyaTalluu
atHux arperaroB. [Ipu pacdere 3aTpar yUuTHIBaIOT (HAKTOP CEPUHHOCTH — yBeIHUYCHHE 00beMa BBITyCKa arpera-
TOB C OJHUM M TEM K€ 3HaYEHHEM IJIaBHOTO TIapameTpa MPHUBOJIUT K YyMEHBIICHUIO KAIIUTAIOBIOXKEHUH B OT-
JIeNbHBIH arperat. ONMpeAessitoT Tak)Ke TEXHOJIIOTHYECKYI0 ce0ecTOMMOCTh 3" (DyHKIIMOHHPOBAHUS arperaToB.

3amaua BeIOOpa psija OQHOTHITHBIX MCIIOJHHUTEIBHBIX arperaToB TEXHOJIOTHYECKOro 000pyIOBaHUs CBO-
JUTCA K MOMCKY MUHUMAJILHOTO 3HaUYeHUs CyMM X3 + 23"} MyTeM pelleHns: peKyppeHTHOrO COOTHOIIECHUS !

3j+1 = min (1o BceM 1waram pewennst) 31y + 3;]. @)

rze j — mwary penrenus; 3j:1 — 3aTpaThbl, COOTBETCTBYIOLINE ITyTH JUId j+1 11aroB; 3; — 3aTpaThl, COOTBETCTBYIOLIHE
IyTH ABWKEHUs JUIA | I1AroB, IIPU yCIOBHHM, YTO STOT MyTh BHIOPAH ONTHMAIBHBIM 00pa3oM; 3(j+1)j — 3aTparthl,
cootBercTBylomue (j+1)-my mmary.

C menpio COKpaIeHns: TPyI0eMKOCTH PacueToB MPH PELICHUH 33/1a4 CTPYKTYPHOTO U ITapaMeTpHIECKOTo
CHHTE3a arperaToB U MX PsIOB pa3paboTaHbl MPOrpaMMBbI IS IepcoHaIbHbIX DBM Kak pemieHne sKcTpeMallb-
HOM 3aJa4M Ha CeTAX IMPU HAXOXKIAECHUM KPaTJalIero pacCTOSHUS MEXAY ABYMs 33aaHHBIMH BeprunHamu. 1lo-
JIydeHHbIE 3HaYECHUs TapaMeTpa JOJKHBI OBITh COTTIACOBAHBI C CHCTEMOM MPEATIOYTUTETbHBIX YHCE.

B kadectBe mpeccopa3zO0opOYHBIX U COOPOYHBIX arperaToB MpH pabouux yCwiusx Jo 2,5 kKH HeoOXomuMer
ITHEBMATUYECKHUE ITPHUBOJIBI C IMAMETpaMH LIIIMHIPOB 10 125 MM, a py OOJBIIMX PaObOYMX YCHIIHSAX — THIpPaB-
JUYECKHE TPUBOMBI C TUAMETPOM IMIIMHAPOB 63...125 mm. [THeBMaTH9YeCKre TPUBOIBI TTUTAIOTCS CXKATBIM BO3-
ayxom mox gasnenueM 0,5...0,8 MIla oT 3aBOACKMX KOMIIPECCOPOB, a THAPABINYECKUE TPUBOABI — OT LIEXOBBIX
TUAPABIMYECKUX CTAHIUH C aKKyMYJISITOpaMH ITOTEHIMAILHON SHEPriM JaBlieHus1. [laBineHne cpeapl B 1mocie -
HeM ciydae cocraBisier 8...10 MIla. VcnionmHuTtensHble arperaTbl Ha paboYMX MecTax yCTaHOBJIEHBI Ha IPY-
JKHHHBIX WM TPY30BBIX MOJBECKAX.

Pazbopka pe3p00BBEIX coearHEeHNH MMeeT OOIBIINE BO3MOYKHOCTH JUTS TTOBBIIIICHNUS IPON3BOANTEIHHOCTH
Tpyna, 4eM coopka. [Ipu pa3bopke HET HEOOXOAMMOCTH KOHTPOJIIMPOBAThH NpHIaraeMblii KpyTSAIIUI MOMEHT, a
HIMUAH/IENU Pa300pOYHBIX MAIIWH ISl TPYIIIOBBIX COSMHEHUH MOTYT BpallaThCs CHHXPOHHO, OyIy4d KHHEeMa-
THYECKHU CBA3aHHBIMHU MEXTy co0oil. Ha 6a3e MHOTOIINMMHAENEHBIX Pa300POUHBIX IAIKOBEPTOB B YCIOBUSX pe-
MOHTHOTO 3aBO/Ia IIeJIECO00Pa3HO CO3/aBaTh arperaTHbIe pa300pOYHbIe MAIIUHEI JUIs OJJHOBPEMEHHOH pa300pKu
rpynn pe3r0oBbix coequHeHui (40...60 m Oonee) Ha ogHOM pasOupaemoM arperare. [IppuMeHeHHME TakKMX
CPEICTB IMOBBIMIAECT IPOU3BOAUTENBHOCTE Pa30OpKHU 10 6...8 pa3 10 CpaBHEHHIO ¢ pPa30OPKOH ONHOIIIMHICTb-
HBIMU T'aliKOBEPTAMH.

laiikoBepThI U1t COOPKM COETMHEHHUH ¢ TApHPOBAHHBIM MOMEHTOM 3aTSDKKH [7] UMEIOT yCTpOHCTBa, KO-
TOpBIE 00ECTIEUNBAIOT PE3KUil pa3phiB MMOTOKA MOIHOCTH MEXIY PUBOIHBIM JABUTATENEM U MINUH/EIEM T10CTe
JIOCTIDKEHUsT TpeOyeMOoro MOMEHTA 3aTSDKKM B COYETaHWH ¢ MaJlod MHEPLHOHHOCTBIO TaiikoBepTa. YactoTa Bpa-
I{eHHs IITTHH/ENS B MOMEHT 3aTSUKKH Pe3bObI He J0JDKHA TIPEBBIIATh 50 MHH ', B TIPOTHBHOM CITydae TPYIHO JI0C-
THUYb HEOOXOAMMOW TOYHOCTH 3aTSDKKH. THIIOpa3MEpHBIH psili TaKMX raliKOBEpTOB BKJIIOYAET BCE AMCKPETHHIC
3Ha4YEHH TJIaBHOTO Mapamerpa (MOMEHTA 3aTsDKKK ) TPH 00beMaxX PEMOHTA arperaTtoB CBBILIE 5 THIC. B TOJ.

Pa3paboTansl Tabeu TEXHOIOTHIECKOTO 000pyIOBaHUS pa300POUYHBIX M COOPOYHBIX YIaCTKOB PEMOHT-
HOTO 3aBOJIa [UIS PA3JINYHBIX 0OBEMOB BBIITYCKa MTPOILYKIIUH.

B crpykType pe3pbocbopounoit onepammu (puc. 4) mmeercs O0JBIIOe KOJIMYECTBO IIEPEXOI0B MOHAUH,
OPHEHTHPOBAHUS U HAXHMBJICHUSI KOMIUIEKTYIONIMX M KPEMEXHBIX JIeTalel, TPYI0eMKOCTh KOTOPBIX COCTaBIISIET
70...80 % OT TpyIOEMKOCTH OTepaIiu.

Brenpenune aBToMaTHdecKol MOJadH, OPHEHTHPOBAHMS M HAXWUBJICHUS MHOTOYHCICHHBIX JIETAICH MpH
cOOpKe MOBBIMIACT €€ MPOU3BOAUTENBHOCTE B 1,5...2,2 paza. TumopasMepHBIN psii BHOPOOYHKEPOB LTSI TIOAAYH
KOMIUIEKTYIOUIMX Jetaneid pasmepamu 4...70 MM mpu cOOpKE PEMOHTHUPYEMBIX OOBEKTOB BKIIIOYAET JUaMETPBI
yarr ot 60 10 630 mm. HanGonee adpekTiBHO MpUMEHEHHE B Ka4eCTBE OPUEHTHPYIOIIMX YCTPOUCTB MpU cOOpKe
Pe3b00BBIX COENMHEHHI THEBMOBHXPEBBIX YCTPOMCTB, B KOTOPHIX JIETAJb MMEET IIECTh CTEHNEeHEeH CBOOOBI U Ha-

111



2009 BECTHHUK TIOJIOLKOI'O I'OCYJJAPCTBEHHOI'O YHUBEPCUTETA. Cepua B

XOJIMTCSL B COCTOSIHUM HENPEPHIBHOTO MHTEHCHBHOTO MONCKA HEOOX0MMMOro HosoxeHust. OpreHTUpOBaHKE JIeTa-
JIel TUIa BTYJIOK IO/ 3aIllPECCOBBIBAHUE 3-3a CTECHEHHBIX MECT UX YCTAaHOBKH IPOU3BOJLAT C TOMOIIBIO OTIPABOK.
C nenbpio CHIKEHUS! TPYAOEMKOCTH HEpPEMEIEHU PEMOHTHUPYEMBIX M3JETHi JBa OJI0OKa yJacTKOB 00-
CITy’KHMBAIOTCS ITOJIBECHBIMU KOHBeHepaMu. O01masi cOopka arperaroB BBITIOJIHAETCS Ha OTACIBHOM TEIEKEIHOM
BEPTUKAIbHO-3aMKHYTOM KOHBEHepe, X010CcTasi BETBb KOTOPOTO MPOXOUT MO/ TTOJIOM.

/Jlemans Kpenescnan:
- mojaya
- HOKUBJICHHE
- HaBePTHIBaHHUE
- 3aTsDKKa
- KOHTPOJIb MOMEHTA
Jemans Jemans
» C6opounas no3unus [«
oazoeasn: KOMRIeKmynuwasn:
- mojava - mojava
- Oba3upoBaHHe - OPUCHTHPOBAHUE
- 3aKpeIUICHUE - 3aKpeIUICHUE

Puc. 4. Cxema pe3p00cO60pOdHOIL onepanuy

BriBoabl. Pacipenenenue 3HaueHHI MOMEHTa OTBOPAYMBAHUSA PE3bOOBBIX NETalnel M YCHIUS pa30opKu
MIPECCOBOTO COEAMHEHUS MOAYMHAIOTCA 3aKoHy ['aycca. IIpemioskeHHass METOAMKA ONTUMHU3ALUN COCTaBa TEX-
HOJIOTUYECKOTO 000pYyAOBaHUs, OTIMYAIONIAsCS CHCTEMHOCTHIO, MHOTOBApPHUAHTHBIM IIPECTABICHHEM CHCTEMBI
CPEJICTB PEMOHTA M MAIIMHHBIM BHIOOPOM ONTHMAIBHBIX BapUAHTOB IT0 KPUTEPHIO MTPUBENCHHBIX 3aTpaT | Mpo-
M3BOJUTENFHOCTH. Peann3anys npeyiosKkeHHBIX METOI0B CO3JJaHus! pa300pOYHOT0 U COOPOYHOT0 000PYAOBAHUS
3aBOJIOB 110 PEMOHTY MAalIHH 00ECIICUYNBAET HMOBBIIICHHE TEXHUYECKOTO YPOBHS IPONU3BOJICTBA C YMEHBIIICHUEM
TPYJOEMKOCTH TexHoJornyeckux onepanuii Ha 20...30 % n o0beMa TeXHOJIOTHYECKON MOJATOTOBKH 3TOTO MpO-
n3BOACTBA 110 25 %.
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