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MOJEPHU3AUWNA MPNBOAA MNMEYN C LLUATAKOLLLINMI BAJTKAMK
CTAHA 150 NMPOKATHOI'O LIEXA MakMK

Amnnnoros A.E., Cugopos B.A., PyneHko B.W.
(kadp. MO3UM, JoHHTY, 1. [JoHeLUK)

Mocne 7 - M1 NETHER 3KCnyaTauum neyn ¢ LwararowmmMm 6ankamm ctaHa 150 npokar-
HOro uexa Ne2 MaKkeeBCKOro MeTasllyprmyeckoro KombumHara, npefHasHaueHHON o Harpe-
BaHWA 3aroTOBOK, B MeXaHW3Me MepeaBVXeHNs MOABYKHbLIX 6a/10K NPON30LLISI KOHCTPYKTUB-
Hble M3MEHEHWS, KOTOpbIe MOBENN 3a COO0IM M3MEHEHME TEXHOMOrMYecKMX napameTpos. OT-
K/IOHEHMe TeXHOMOMMYECKMX NapameTpoB OT MPOEKTHbIX 3Ha4YeHWI NPUBENO K TOMY, YTO Me-
Ta/I/IOKOHCTPYKLMSA MexaHU3Ma nepeaBrkeHns paboTaeT npyu MOBbILLEHHbIX 3HAYEHUAX Tex-
HONOrMYEeCKNX HarpysoK. Kak cnegctsue NOBbILEHHbIE HArpy3KM NPUBENN K aBapuiiHbIM OC-
TaHOBKaMm Meyun 1 nosioMkam (hopKongos, KOTOPbIE COEAUHSAIOT YacTU HUXKHeW pambl. [onom-
KW 1 aBapun NPUBOAAT K MPOCTOA MeYn U NPOCTOAM MPOKATHOro CTaHa, KOTopble CYLLEeCTBEH-
HbIM 06pa30M CKa3bIBAKOTCA Ha ero NPOM3BOAUTENBHOCTU U HA LOX0AAX BCEro NpeanpusaTus.

MpoBefeHHas cepus reofe3nyecknX CbeMOK OCeli OMOPHbIX KaTKOB CBUAETENbCTBYET,
4TO OMOPHbIE K/IMHbA CO BPEMEHEM OMYCKalOTCS BHU3 OT MPOEKTHbLIX MOMOXEHWUIA. B pesyrb-
TaTe 3TOro NPOMCXOAUT MepepacnpesenieHne TeEXHONMOMMYEeCKON Harpy3kn Ha OMOPHbIE KaTKu.
HekoTopble KaTKy Meperpy>keHbl, a Apyrve He BOCMPUHMMAIOT TEXHOIOTUYECKYIO Harpysky.
CyLLeCcTBeHHbIM 06pa30M YMeHbLUIAETCA MPOLO/HKUTENIbHOCTL PaboThbl MOALMMHUKOB U3-33
N3MEHEHUA MPOEKTHOro MOMOXEHNA OMOPHbIX KAMHLEB. [MPOUCXOAUT OTK/IOHEHWE CeKuun
HWKHel pambl OT OCeii KaK Mo BepTuUKase, Tak 1 No ropusoHTann. Mepekoc cekuuii NpuBoanuT
K M3MEHEHMIO HarpysKu, AenNCTBYIOLLEN Ha (hopkondbl, 406aBNAA U3rnbatoLme ycunms K pac-
TArmsatowemy. ABapun opkonpos NMEIT LUKINYHOCTb, KOTOPas YeTKO NMPOC/IEXMBAETCA U
COCTaB/IsieT AiBa pasa B rof: BECHOMN 1 OCEHbH, BO BPEMS CE30HHbIX 0CafKOB. /13 3TOro MoXHO
cfienarb BbIBOJ, YTO MPOUCXOAUT MOAMbIBAHWE (hyHAAMeHTa rPyHTOBbIMW BOZAMW. YCTpaHe-
HVe 3TUX HeLOCTAaTKOB TpebyeT PeKOHCTPYKUUKU (hyHAaMeHTa. MpeanoxeH KOMMIEKC Mepo-
MPUATWIA MO COBEPLLEHCTBOBAHMIO NPMBOAA NeYM C LuaratoLLmMmm 6ankamu.

MepemeLleHne BEpPXHeN pambl OCYLLECTBASAETCS OLHUM ruapouunuHipomM. Beneact-
B/E HECOBEpLUEHCTBA KPenieHns LUTOKa rMAPOLMIMHAPA K BEpXHEN pame NMPOUCXOAUT pas-
pylIeHMe KaK (DyHAAMEeHTa, TaK U KPeneXHbIX 3/eMeHTOB (60NTOB), KOTOPble KPensaT rnpo-
YLIMHY K pame. Ha HeKoTopbIX NpegnpusTUaX UCMONb3YeTCA CXema C LieNIbHOW HVKHER pa-
MOWA. MpenmMyLLecTBa TakoM KOHCTPYKLMU COCTOAT B CNeAYHOLLEM: OTCYTCTBYHOT KOHLEHTpa-
TOPbI HanpPsHKeHW ((hopkondbl); HEBOSMOXEH NEPEKOC KaK BCE KOHCTPYKLMK, Tak WU OT-
[e/NbHbIX CEKLMiA; BCNeACTBME BOMbLLIOM MacChl METa/IIOKOHCTPYKLMA MeHee BOCNPUMMUMBas
K AMHaMWYEeCKMM Harpyskam; npu CTparvBaHWy OTCYTCTBYHOT rapMOHUYECKMe KonebaHus
BTOPOI 1 TPETbEN CEKLMIA.

OfHaKo, 3aMeHa HKHe paMbl Ha LieNbHYHO 3aTpyAHEHO 06CToATeIbCTBAMU: 414 YAa-
neHns (HopKongoB 1 COeAMHEHNA CEKLMIA IMCTOBLIM METaNIOM A9 NOMYYEHUS LeIOCTHOCTU
KOHCTPYKUMKW npejnonaraeT TBEPAYH0 (hMKCaLMIO CeKLMIA Ha Bpems npoBeAeHUs paboT, KOTo-
pas 3aTpyfgHeHa M3-3a 60/bLIOr0 Beca MEeTaIOKOHCTPYKUMIA U OTCYTCTBMA [OCTATOYHOrO
CBO60AHOr0 NPOCTPaHCTBA MOJ Neybto; 41 NPoBeAeHUs paboT HeOO6X0AMMO YCTaHOBUTb CEK-
LMW HUKHEN paMbl Ha NPOEKTHbIE OTMETKW; MPU LLeMIbHON KOHCTPYKLMK MOBbLICUTCS TpeboBa-
HME K CTOMKOCTU M HENOABMKHOCTI OMOPHbIX K/IMHLEB, TaK Kak CABWI, XOTS 6bl OAHOMO K/u-
Ha BHW3 NPVBEAET K HenpeaBUAEHHOMY nepepacrpeieneHnio Harpyskn Ha OMNopHbIe KaTKu U
Ha MOALNMHUKKL. BcnefcTBre BbllleCKa3aHHOro NMPUMEHEHWE Lie/IbHOM KOHCTPYKUUW Liene-
C006pa3HO TOMbKO MPWY MOHTaXe HOBOTO MexaHW3ma MepeaByXXeHUs C BHECEHWEM [OMO/HU-
Te/IbHbIX KOPPEKTUB B KOHCTPYKLMIO (PyHAAMEHTa.
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B faHHOM cuTyaummn LenecoobpasHO 3aMeHUTb CYLLECTBYIOLLYIO Cxemy opkonda
LLUAPHVPHBIM KPEerieHeM Ha CXemy, ClOCOOHYH BOCNPUHMMATL Kak OCEBYHO, TaK U GOKOBYHO
Harpyska. MpenmyLLecTBo npegnaraemoro opkonga cCoOCTOMT B TOM, YTO LLUAPOBON LIapHMP
NMeeT TPU CTeneHn cBOOOAbI U MMEET BO3MOXXHOCTb KOMMEHCUMPOBaTb OOKOBble MEPeKOChl
CEKLMIA HMXKHEN pambl MexaHu3Ma nepeaskeHns. BbINoMHEH NPOBEPOYHbIA pacyeT 3feMeH-
TOB npepsiaraemoro gopkonda. AvameTp pe3sboBoro XxBocToBuka NpuHAT 130 MM, gnameTp
weikn 120 mm. AuameTp cdepbl 200 MM. ArameTp pe3bObl HAKUAHOM ranku 210 Mm.

Mpwy paboTe rugpounIMHApa NepeaBuXeHNs BepXHed pambl HabMoLaeTcs aBapuinHoe
paspyLLeHVe 601TOB, KOTOPbIe KPENAT OCHOBaHVE MPOYLUMHbI K BepXHeld pame. 15 npefoT-
BpaLLleHMs 3TOro Ha NnpeanpuaTUn Gb110 NPOBEAEHO YCUNeHe PyHAaMeHTa rMapoLMInHapa,
OAHaKo, XenarefbHOro pesynstara MeponpusaTNe He NPUHECHO.

Cxema MMeloLLeroca BapuaHTa KpenieHus npeacTaBieHHas Ha pucyHke 1.
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Puc. 1. Cxema KpenneHna rmgpounnnHppa nepensmxeHnA BerHeVI pambl

PaspyLueHue 60NTOBbIX COE,D,I/IHGHVIVI nponcxoanT Mn3-3a BOCMPUATUA KPENIEHNEM U
6onTamm I/I3FI/I68.IOLLI,€FO MOMeHTa. B npegnaraemMomM BapuaHTe NPOyLLMHA 3aKpenjeHa Takum
o6pa30M, 41O 60ONTHI KpenneHnA pa60Tar0T TO/IbKO Ha pacTskeHue. NpedensHoe HanpsXXeHne
Ha 13rné 6onbLue NnpeaenbHOro Harnps>XeHna Ha pacTaXKeHne, CneaoBaresibHoO y npeasiaracmo-
ro BapnaHTa MMEETCA 3amnac rno npPovYHOCTn 60N1TOBOrO COEANHEHMNA.

Cxema npefnaraemoro BapuaHTa KpensieHus npeacraB/ieHHas Ha PUCYHKe 2.
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Puc. 2. Cxema npefnaraemoro KpenseHus

[ns yCTaHOBKM HOBOTO KpPerneHns HeOOXOAMMO [LEeMOHTMPOBATL MPeLLLIeCTBYOLLee,
NoAHATL (hyHAaMeHT Ha 600 MM, pa3BepHYTb YLLIKO Ha 90°, 3aKpenuTb ero Ha pame 1 ycTaHo-
BUTb rMAPOLUIVHAP Ha MEeCTO.

[101roBeYHOCTb NOALIMMHUKOB OMOPHbLIX POSIMKOB B/IMSIET Ha 6e30TKa3HOCTb M paboThbl
BCE MexaHn4eckol cucTembl. HafeXXHOCTb paboThbl NOALMMHUKOB 3aBUCUT OT pacrpejene-
HUSA TEXHOOMMYECKO Harpyskn Ha Kaxibll MOALUMNHWK B OTAENbHOCTW. PacnpepeneHue
Harpy3kn 3aBUCUT OT TOFO KaK PacrofioXXeHbl OMOPHbIE KaTKM Ha MOBEPXHOCTU OMOPHbIX
K/IMHbEB. ECNK XOTA Obl OAMH U3 18 KNNMHLEB M3MEHSET CBOE MOMOXKEHWE OTHOCUTE/IbHO TeX-
HOMOrMYecKoro, TO pacnpefeneHne U3MeHseT CBOe 3HadeHue OT MPOeKTHoro. l13meHeHwe
3HayeHUa pacrpefeneHns Harpysku MpoucxXoAuT M3-3a TOro, YTO MeXAy MOBEPXHOCTLHO
BEPXHEro OMOpHOro KaTka M BepXHEeN paMoi MMeeTCs 3a30p. TeXHONOrMyeckas Harpyska Ha
3TOT OMOPHON KaTOK He nepefaeTcs U OH paboTaeT BXO/IOCTYH), HO €ro YacTb Harpysku, KOTo-
PYO OH BbIJEPXKMBaJI, pacnpenenserca Ha oCTa/lbHble OMOPHbIE KaTKW.

HWKHAS pama MexaHu3ma nepessudkeHns COCTOMT U3 TPex YacTeld, KOTopble Coeau-
HAKOTCA C NOMOLLbIO (hOPKONQOB. BcneacTeme aToro TeXHOMOMMYeCKas Harpyska pacrnpegens-
eTCA PaBHOMEPHO MO KaX[0M YacTu U OAMHAKOBO Ha BCE OMOPHbIe KaTKu. Mo faHHbIM reoge-
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3M4YeCKOI CbeMKM Ha HUXKHEl paMe He paboTatoT 4, 6, 8 ONOPHbIE KaTKM Ha HXKHOI CTOPOHE.
[naH pacronoXeHWs ONOPHbIX KaTKOB MO 3aBOACKOW HYMEPONornn fjaH Ha pUcyHke 3.
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Puc. 3. MNnaH pacnonoXeHns ONOPHbIX KaTKOB

Bo3HMKaeTe BOMPOC O HALEXHOCTM paboTbl MexaHU3Ma MepeABVKEHUS MNP TaKoi
cxeme pacnpegeneHuns Harpysku. OTAenNbHble YacTu HYDKHEN pambl COeAUHEHbI MeXY CO6O0A.
MpesnonoXmm, YTO Harpy3ka paBHOMEPHO pacrpefenseTcs Ha Bce TpU yacTu. PacyeTbl Npo-
BeAEM MO OfHOM YacTu HKHel pamMbl. ONOpHbIe NOAWMMHUKNA NOCNeAHEN YacTy paMbl pabo-
TatoT B 60/1€E CNOXKHBIX YC/IOBUSX YeM OCTaslbHble, MOTOMY, YTO Ha 3TOM YacTu He paboTatoT
MoYTY iBa ONOPHBIX KaTka.

Bocnonb3yeMcs orpaH1MYeHneM Ha OCHOBaHWUW TEOPEMbI TEOMETPUM O TOM, YTO NOC-
KOCTb [O/DKHa MMEeTb, Kak HeoOXOAMMBIA MUHUMYM 3 TOYKM onopbl. Macca Bceit MmeTasno-
KOHCTpYKUMmn gocturaet 1000 TOHH. PaccumTaem L0ONTOBEYHOCTb MOALIMMHWUKOB MpY NPOEKT-
HO Harpyske. Mpy CyLLECTBYIOLLMIA CXeMe pacrpefeneHne HarpyskM TeXHOMOMM4Yeckoro
ycunua n B 2 pasa 60/bLUe NOTOMY, YTO BMeCTO 6 KaTkoB paboTatoT ToNbKO 3. OTHOLLEHWE
fonroseyHocTun coctasmt 10,05 pas.

BbIBOA: NpW M3MEHEHWW CXEMbI Harpy3Ky 1 TakKe YMEHbLUEHWS TOYEK COMPUKOCHO-
BEHUSA HUXKHEN paMbl, JONTOBEYHOCTb NOALUMMHUKOB yMeHbLUaeTcs B 10 pas.

Mpwn paboTe MexaHU3Ma MepesBUKEHNS MPOUCXOANT U3HALLMBAHNE KUHEMATUYECKNX
nap MexaHu3Ma, B pe3ynbTare Yero yBe/IMYMBatOTCS 3a30pbl. YBE/IMUEHME 3a30pOB B COMps-
raeMblX feTansx NpUBOAMT K NOSBNEHUIO LONOMHUTENbHBIX AMHAMUYECKMX Harpysok. Mpes-
NOXEHO MPOM3BECTU pacyeT Ko3h(uuMeHTa AMHAMUYHOCTU M NPOBECTU 3aMepbl YAapHbIX
MMMY/IbCOB C NMOMOLLbIO Mbe304aTUMKOB. Hanmume yaapHbIX MMMAYIbLCOB NPU ABUKEHUN HUX-
Hel pambl MexaHu3Ma NnepeiBKEHNSA NeYn NOATBEPAUT TEOPETUYUECKME PacyeTbl.

PacueT KoathuLmeHTa AMHAMUYHOCTM NPOBEAEH MO (hopMmyne:

roe Q-ycunve, Heobxoaumoe Ans nepe(p,Bm»(e)Hm HUXXHEN pambl;
— m, T-Q / .
Smax Q + ml + mz + V Cm2 1
roe T - ycunve, paseBmMBaemMoe rmapounIvHapaMuy; my - BEC HUXKHER pambl, m; = 140 T;
m, - BeC HarpeBaemoro Metanna, m; = 210 T; V - CKOPOCTb NEPEMELLEHNS HUXKHEN pambl, V =
0,06 m/ c; C - npBeAEHHAs XECTKOCTb CUCTEMBI.
Yeunve, HeobXoAumMoe Ans NePeABUMKEHNS HUXKHEN paMbl ONpeseneHo no opmyse:

_ pd +2f ypud +2f AV
Q—kEG 2o §+(G+G)tga,

rge 1 — KO3(UUMEHT TpeHus KadeHus, B = 0,12; d - gvameTp nogwunHuka, d =
200mm; D - anameTp onopHoro ponuka, D = 800 mm; G - macca HarpeBaeMoro metanna u
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BepXxHei pambl, G = 8600 kKH; G' - macca HxXHeln pambl, G' = 1400 kH; f - koauuneHT
TpeHus, f = 0,3; k - KoapuumeHT 3anaca, k = 1,2.
OnpegeneHa npuBefeHHasa XXEeCTKOCTb CUCTEMbI:
1 1 1.

I n

c ¢ c
I n EF
rge ¢’ n c'' - >XecTKoCT (POpKoNgoB, ¢ = T; roe L - 4nnHbl opKondos.

BbINOMHEHHbIE pacyeTbl NOKa3bIBaKOT, YTO MPKU paboTe MexaHW3Ma MepeaBUKeHNs Ha-
FPY3KM 1 YCUNNSA B MET/INIOKOHCTPYKLMAX Ha 17% BO3pacTatoT OT NPOEKTHbLIX 3HAYEHUIA.

[Nna NOATBEpXXAeHVUA TEeOPeTUYECKMX pPacyeToB MPOBEAeHbl WM3MEpPeHUs U 3anucb
yAaPHbIX UMMYLCOB Ha HUXKHEW pame neyn. 15 NpoBefeHns U3MePeHNA yaapHbIX UMNY/b-
coB Oblfia cobpaHHas cxema, COCTosALas U3 faTumKa, 3anvcbiBatoLLEero YCTPOMCTBa, BOCNPO-
PU3BOAALLLEr0 YCTPOMCTBA, MEPCOHAaIbHOr0 KOMMbIOTEPA 1 NPUHTEpA.

Kak 3anucblBatoLlee YCTPOMCTBO 6bIN0 MCMONb30BaHHbIA NuLyLwmin naeep National,
mogenn RQ-342. 3anuncb 3anMcbiBanach Ha ayanoKacCeTy B aHa/l0roBoi hopme, Tak Kak aart-
UMK TFeHepurpoBasl aHa/IoroBble MMMY/bCbI HAMPsXXeHWUsd. Bocnpon3seaeHne Npomn3BOLMIOCH
CTYAMINHON KacceTHOW fekoin Marantz, mogenn SD-1000. O6paboTKa aHasI0roBoro curHana B
LndpoByto hopmy Npom3BoaMIack ¢ NOMOLLBHO Naketa nporpamm Sound Forge 4.5, Steinberg
Wawe Lab-3.0. Pe3ynbTar nNpefcTaB/eH B BUAE aMMUTYAHbIX OrnbaroLLmx curHana.

MpoBeas aHan3 aMnUTYAHbIX OrMOAKOLWMX CUTHAIA MOXHO CAenarb BbIBOA O TOM,
4TO NPW ABVXXEHUW HUXKHEI pambl BO3HUKAOT YAapHble MMMY/bCbl, KOTOPble OblN 3aperncT-
p1poBaHbl AaTyMkoM. OfHAKO aHann3 CreKTporpaMm, NMoKasbiBaeT, UTo yaapbl NPUCYTCTBYHOT
TOMbKO Ha MEepBOI CEKLMW HMKHeW pambl, 6rarofaps LIMPOKOYaCTOTHOMY CnekTpy. Cnek-
Tpa/bHble AuarpaMMbl BTOPOM W TPETbEN CEeKLMA MMEIOT TOMIbKO HU3KOYACTOTHYHO COCTaB-
NAOLLYI0, KOTOpas HaMHOro ObICTpee pacnpocTpaHseTca B MeTanne. Crnefosare/ibHO Mpu-
BOZHaA CEKLMS HVDKHEN pambl BOCMPUHUMAET [UHAMUYECKUE HArpysKku, 4To NOATBEPXAaeT
TEOpeTUYeCKmNe pacyeThl.

M0 AaHHbIM reofesnyecknx CbeMoK, NPOBEAEHHbIX Ha PyHAAMEeHTE Meyn BULHO, YTO
npomcxoguT nocnabneHve (yHAameHTa, BCNEACTBUE Yero, OMOpHble KNUHbA He MOryT nos-
HOCTbIO BbIMOMHATL TEXHONOMMYECKYIO 3adady. Mpon3BoAMMble Mepbl MO IMKBUAALUN aBapuil
peLaoT npobneMy NUWb YaCcTUYHO. ANA pewleHus nNpobnembl KapAuvHaIbHO HE06XoAMMOo
NpesoTBPaTUTbL MPOCceaHmne OMOPHbIX KIMHLEB. Bbille 0TMeYasiocb, YTO MO AaHHbIM reofe-
3MYECKMX CbEMOK aBapun HabohatoTCA BECHOWM U OCeHbto. CyLeCTBYeT BEPOATHOCTb TOrO,
4YTO MPOUCXOAMT MOATaNnIMBaHWe (yHAAMeHTa rPyHTOBbIMU BofZamWn. OLEHUTb BEIMUYUHY
3TOV BEPOATHOCTM C MPAaKTUYECKON TOUKM 3PEHUS He NPeLCTaB/seTcs BO3MOXHbIM 6e3 npo-
BeAleHNs Cepbe3HbIX reonorMyecknx nuccnefosaHuin. MposeaeHne UccnefoBaHUA Takoro nna-
Ha 3aTpyAHeHO MO PAdY CYLLECTBEHHbIX MPUYMH 3KOHOMUYECKOro Xapaktepa. bosee peanb-
HOW ABNAETCA BO3MOXHOCTb NpeAoTBpaLleHns NpoceiaHns OMOPHbIX K/MHLEB.

Peann30BaTb 3Ty BO3MOXHOCTb MOXHO YBEIMUMB OMOPHYIO MIoWab KvMHa. YBenu-
YeHWe BeIMYMHBI OMOPHOW NIOLAAM KMHA B JaHHOM C/lyvae BO3MOXHO NyTeM MoAKiafblBa-
HNA CNUTKOB (6711OMOB) MO OMOPHbIE KMHBLA, BCMEACTBUE TOMO, YTO (DYHAAMEHT MOA NeYbto
npeacTaBnseT cob0i 6ETOHHbIA KECCOH M NPOWN3BECTU YINYONEHNE B HEFO He NpeAcTaBnseTcs
BO3MOXHbIM. [poBefeHne Apyrx MeponpusaTuii N0 MofepHU3aumMm npueoga nevn 6es Bbl-
CTaBKN K/MHbLEB Ha NPOEKTHbIE OTMETKM OyeT HECTW HEMO/HbIA XapakTep U LO/MKHOIo pe-
3ynbTara Mepbl He NMPUHECYT.

BbICTaBKY K/IMHbEB HEOOXOAMMO MPOU3BOANTL MOOYEPELHO MO reofe3nyeckomy ypoBs-
HI0. B pesynbTare aTMX MeponpuATUA TEXHONMOrMYecKas Harpyska pacrpegenmTcsa Ha 60/b-
LIYHO M/oWaab W NpekpaTuTca npocefaHne KnnHbeB. Mocne 3Toro Npov3oiieT BbipaBHMBa-
HVe NePEKOCOB HMXKHEN paMbl 6narogaps MeroLMmcs 60KOBbIM yropam.
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AHANINZ CYWECTBYOLWWX KOHCTPYKLWIA YCTPOWCTB
ABTOMATUNYHECKOW CMEHbI MHCTPYMEHTA

Masbiwko N.A., MNuwies A.B. (kap. MCTaHku, JoHI' TY, r. JoHeuK)

OT TMNa 1 KOHCTPYKLMWN YCTPOMNCTB aBTOMATUYECKON CMeHbl MHCTpyMeHTa (YACWK)
3aBUCAT TOYHOCTb YCTaHOBKW MHCTPYMEHTA, a, CNefoBaTe/lbHO, TOYHOCTb 06paboTKN, Bpems
CMEHbl UHCTPYMEHTa, T. €. MPOU3BOAMNTENLHOCTb, @ TaKXe BCA KOMMOHOBKA MHOroonepatu-
OHHOrO CTaHKa.

K YACW npeabABnat0TCA CneaytoLme 0CHOBHbIE TpeboBaHNA:

- ObICTPOAENCTBUE;

- BbICOKas HaIeXXHOCTb Y TOYHOCTL MepemMeLleHmns, 6e3yaapHoCTb;

- 6onbLUas eMKOCTb MarasviHa npy MUHUMa/IbHOR 3aH1MaeMOol NOLAAN;

- HeorpaHuyeHve paboyero ob6bema CTaHKa;

- yA06CTBO 06CY)XMBaHUS,

- HaZieXXHOCTb KOHTPONS WM3HOCA W MONOMKN WHCTPYMEHTOB, MpefoXpaHeHus
WHCTPYMEHTOB M UX NOCaA0YHBLIX MECT OT 3arpsA3HEHNA U 3anblNeHuns;

- BO3MOXHOCTb PYYHOM CMeHbI UHCTPYMEHTA.

YACW moryT 6bITb pasgeneHbl [1] Ha 4 OCHOBHbIX TuMa:

1 - CMeHa MHCTPYMEHTa OCYLLECTB/AETCA NPU U3MEHEHWUW NOMOXEHNA paboyero Ha-
Konutens (peBosibBEPHbIE FO/TIOBKN);

2 - HCTPYMEHT aBTOMaTMYeCcKn nepesaeTcs U3 marasvHa B paboyee nonoxeHue (Ha-
npumvep, B WNUHAENb);

3 - UHCTPYMEHT M3 MarasvHa rnepefaeTcs B paboyyto Mo3numio Yepes MpoMeXXyTou-
HbI HAKONUTENb;

4 - NHCTPYMEHT MofaeTcs B pabouyto NO3nLMI0 YaCTUYHO M3 paboyero HakonuTens u
4aCTUYHO M3 MarasuHa Yepe3 NPOMEXYTOUHbIN HaKONUTENb (LLITPUXOBLIMU JIMHUAMW YKa3aHa
aBTOMaTnyecKas YCTaHOBKa, CMN/IOWHbLIMY — PY4Has).
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Puc. 1. Tunbl YCTPOWCTB aBTOMATUUECKOW CMEHbI MHCTPYMeHTa: MH — MarasmHHbIiA
HakonuTenb; MH — NPOMEeXyYTO4HbIN HakonuTenb; PH — pabounii Hakonutenb (MHOTOMHCT-
pyMeHTa/IbHasA ronoBka); Pl — paboyas nosnums.

Takum 06pa3om, aBTOMATUYECKasi CMeHa MHCTPYMeHTa npu 06paboTke AeTanein Ha
CTaHKaxX MOXET MPON3BOANTLCA:

1) nepekntoveHnemM (MOBOPOTOM U (hMKCaLMen) peBOIbBEPHOW FO/IOBKM C HEMOS-
BVXXHO 3aKPEn/ieHHbIM B HE UHCTPYMEHTOM;

2) 3aMeHOM BCEro WNMHAENbHOIO Y3/1a C MUHCTPYMEHTOM;

3) CMEHOI MHCTPYMEHTa B LUNWH/ENe CTaHKa.

KOHCTPYKTVBHOE 1 KOMMOHOBOYHOE M1CNo/b3oBaHe YACW 3aBUCUT rnaBHbIM 06pa-
30M OT TWMa CTaHKa, PacrosioKeHNs WNUHAENS, KOMIMYECTBa U TUMOB NMPUMEHAEMOTO NHCT-
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PYMEHTa, BPEMEHV CMEHbI MHCTPYMEHTA.

PeBO/NbBEPHbIE LUMMHAE/bHBIE TO/IOBKM MOMTYYW/IN LUMPOKOE pacrnpocTpaHeHue 6naro-
[aps OTHOCUTENbHOM NPOCTOTe YCTPOMCTBA.

Ha cTaHkax ¢ YMY TokapHOW rpynmbl Hanboee WNPOKO NPUMEHSOTCA MHOIOMo3u-
LIMOHHbIE PEBO/IbBEPHbIE FOMIOBKMW, YMC/IO UHCTPYMEHTOB, B KOTOPbIX MO3BOJISET OCYLLECT-
BWUTb MOJIHYIO TOKapHYK 06paboTKy 3aroToBoK. Okoso 70% 3aroToBOK MOryT 6biTb 06pabo-
TaHbl BCEr0 BOCEMbIO MHCTPYMEHTaMM, a NPU HaIMYMK 13 MHCTPYMEHTOB — MOXHO 06pabo-
TaTb 60nee 95% 3aroTOBOK. PeBO/IbBEPHbLIE FOMI0BKU NMPUMEHSHOTCA YeTbIpex-, LWEeCTU-, BOCb-
MWMNO3ULMOHHBIE 1 C 60/bLLIMM YMC/IOM MO3ULMNA.

Hanbonee LWMPOKO MPUMEHSOTCA BOCbMUMO3ULMOHHBIE WM COBOEHHblE Ye-
ThIPEXMO3ULMOHHbIE PEBO/IbBEPHbIE TOMOBKM. OAHAKO BOCbMMUMO3ULMOHHBIE rON0BKN 6osee
YHMBEPCa/IbHbI, TaK Kak Npv NPUMEHEHUN CABOEHHbIX YeTbIPEXMO3ULMOHHbLIX [0/10BOK MC-
NoNb30BaHMe WMHCTPYMeHTa 18 06pabOTKM BHYTPEHHUX MOBEPXHOCTEN 3aTpyAHeHO, Mo-
CKO/bKY 3TOMY MeLlaeT OfjHa 13 rofioBOK. PeBO/IbBEPHbIE TOMI0BKN MPUMEHSIOTCSA C BEPTU-
Ka/IbHOM, FOPU30HTa/IbHOM 1 HaK/TIOHHOW (KOpPOHYaTble) OCAMU BPaLLEHNS.

dupma «bypkxapatr u Bebep» (PPT)
MCNOMb3yeT Ha CTaHKe ABYXLIMNUHAENbHYIO MO-

r" BOPOTHYIO TO/IOBKY NS COKpALLEeHWUs BPeMeHU

f I CMeHbl MHCTPYMeHTa. 3arpy3ka MHCTPyMeHTa 13

marasvHa OCyLIecTBnsieTcqd B 1-i WNUHAENb, B

I TO BpemMsi KaK 2-M LUMWHAENeM MpPOV3BOAMTCSA

obpaboTka feTann. 3atem b6apabaH nosopaynBa-

— eTca Ha 180°, WnuHAenu MeHAKTCA MEeCTaMMu.

> HenepekpbiBaemMoe Bpemsi CMeHbl MHCTPYMeHTa

onpejenseTca BpeMeHeM MoBopoTa 6apabaHa Ha

Puc.2. Cxembl PEBOMLBEPHBIX TOM0-  180° i ero 3axMMa W COCTaBnseT 2—3 c. He-

BOK TOKapHbIX CTaHKOB [AOCTaTKOM KOHCTPYKLMWN SIBMSIETCA OrpaHUYeH-

Has YXXECTKOCTb LUMWUHAENBHOMO Y3Na U AOMNONHU-

TeNbHas NOrpeLlHoOCTb Npy 06paboTKe 3aroTOBKM BC/EACTBME HETOYHOrO NOBOpOTa 6apabaHa
Ha 180°.

B KOHCTPYKUMSAX PEeBOSbBEPHbLIX OOBOK NpeAycMaTpuBaeTCcs YCTaHOBKA MOMWUMO
HENOABWKHbLIX TakXke W BpaLatOLMXCH WHCTPYMEHTOB. [N npuBoja WMHCTPYMEHTa B
OCHOBHOM UCMOMb3YIOT OTAENbHbIA  3MeKTPOABUraTe/lb, XOTS BO3MOXHO MPUMEHEHMWe
KMHEMaTMYeCKOM CBA3W C rNaBHbIM MPUBOLOM. Bpaljatowniicd MHCTPYMEHT U ero npuBoj
pa3MeLLaloTCs B PEeBO/bBEPHON ronoBke. OfHAKO Mpy O4HOBPEMEHHOM BpALLEHUM BCEX
nHCTpymeHToB KI1[, npvBoda YyMeHbluaeTcs. BO3HMKaeT 0nacHOCTb TpaBMUPOBaHUA
paboyero CTPY)XKOW, MOMaBLleld Ha  BpallalwmMincs  MHCTPYMeHT.  [puMeHeHue
PEBO/IbBEPHBLIX TOMIOBOK C MPUBOAHBIMY  LUNWHAENAMW  COKpaLlaeT UMKN 06paboTKu
3aroTOBKW, NOCKO/bKY 06paboTka MPOMCXOAUT Ha OLHOM CTaHKe, YTO UCK/OYaeT BPeMS Ha
repeycTaHOBKY 3arOTOBKM CO CTaHKa Ha CTaHOK. [Mpy 3TOM TOKapHble CTaHKW ABMAKOTCA
MHOTOLLe/1IEBLIMMU.

Mo cTaTU4YecKnm AaHHbIM, cobpaHHbIM thmpmoii Vkaraii (AnoHus), 6onee 70% peTa-
Nneli 06pabaTbiBaeMbIX Ha TOKAPHOM CTaHKe, TPeByoT BTOPMYHOM 06paboTKu: (hpe3epoBaHus,
CBepneHns, HapesaHust pe3bb U T.4. Mogo6HbIe AeTann Lenecoobpa3Ho obpabartbiBaTb Ha
MHOTr0OMePaLMOHHbIX CTaHKax. TOKapHble MOroornepauuoHHble CTaHKM MMEIOT Yalle BCero
[iBE PEBOJIbBEPHbIE TO/IOBKMU, N3 KOTOPbIX OAHA CHabXeHa HENOABVKHLIMU MHCTPYMEHTaMu, a
BO BTOPOW pasMeLLeHbl MHCTPYMEHTbI, BpalatoLumecs B paboyel nosmuun (ceepna, gpesbl).

PeBO/IbBEPHBLIMU  TO/IOBKaMM  TaK )K€ OCHAWAOTCA (Ppe3epHble, CBEP/U/IbHbIE,
pacTOYHble W  MHOroueneBble CTaHKW. [lpyM  NPUMEHEHWM PEBOJIbBEPHBLIX  FO/I0BOK
Heo0X0AMMOCTb Ha/IMUUA MHCTPYMEHTa/IbHBIX M TPAHCMOPTHbLIX MaHUMYNATOPOB, a Takxe

4
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MPOMEXYTOUHbIX HaKonuTenelr OTCYTCTBYeT. [lpeiiMyLLlecTBO Takux YycTpoicte ACU
ABNAKOTCA NPOCTOTa KOHCTPYKUWUW, MWHUMa/IbHOE Bpems, HeobXoaumoe A1 CMEHb!
MHCTPyMeHTOB (1-3 C), OTCYTCTBME aBTOMATUYeCKOW CMeHbl WHCTPYMEHTa B LUNWUHAENE
cTaHka. HefocTaTKu: HEGO0/bLLIOE YMCIO MHCTPYMEHTOB; OrPaHUYeHHOCTb paboyeil 30HbI (No-
CKO/IbKY Mofaya WHCTPYMEHTa OCYLLEeCTBASETCS NepeMeLleHneM PeBOJIbBEPHONM TOMOBKW);
HEBbICOKas XXeCTKOCTb MHCTPYMEHTa/IbHbIX LUNUHAENEN.

MpVYMeHeHNe CMEHHbIX MHOTOLUMWHAE/bHBIX TO/I0BOK Ha MHOMOLE/EBbIX CTaHKax
obecrneynBaeT COKpalleHMe OCHOBHOIO BPEMEHW 3a CYEeT KOHLeHTpauuum nepexofos. IMpw
3TOM COYETAOTCA NPENMYLLECTBA BbICOKOMPON3BOAMTENIbHON MHOMOLINUHAENBbHON 06paboT-
KW, CBOWCTBEHHOM CTaHKaM aBTOMaTUYeCKUX JINHWUIA, C TMOKOCTHI0O MHOMOLLE/IEBbIX CTAHKOB C
Uny. OaHako, NOCKO/bKY Takue rofloBKW MpeAHasHayeHbl 415 06paboTkM NvLb OAHOR on-
pefieNeHHON 3aroToBKM, MX 3KOHOMMYECKMU LieNecoobpasHo MPUMEHSATb /IMWb B YC/IOBUSX
KPYNHOCEPUINHOIO 1 CEPUIMHOIO NPOM3BOACTBA NPY 06paboTKe 6O/MbLUNX NAPTUIA 3ar0TOBOK.

MHorownuHaebHble rofIoBKM ObIBalOT CneunaibHbIMA U YHUBEpPCaibHbIMU. Cneuun-
a/ibHble rONIOBKM NpefHasHayeHbl Ans 06paboTkum feTanei ¢ onpefeneHHbIM pacrnonoXeHnem
KOOpAMHAT. YHMBepca/ibHble TOOBKW AOMYCKAKOT B OMpPefesieHHbIX Npegenax WM3MeHeHue
pacnonoXxeHust paboumx wnuHaenei. Mo KOHCTPYKUMM NpMBOAa paboumnx LINUHAenel cne-
UMasbHble TOM0BKU Pas3fenstoTca Ha rONOBKM C 3y64yaTbiM, KPMBOLUMMHBLIM M 3y64aTo-
KPVBOLUWMHbLIM MPUBOLOM.

MpunBefeHHas KOHCTPyKUMsA (puc.3) MHOMOLINWHAENbHBLIX T0/I0BOK pa3paboTaHbl
ABaHOBCKUM CTaHKOCTPOUTE/IbHbIM MPOW3BOACTBEHHbIM 00beUHEHNEM A1 MHOTOLeNeBbIX
CTaHKOB. ABTOMaTNYeCcKass CMeHa MHOTOLUMUHAENbHbIX rOI0BOK B 3TOM C/yyae OCYLLeCTBS-
eTCcs ABYX3aXBaTHbIM MaHWUMYNATOPOM, OCYLLECTB/AOLWMM CMEHY UHCTPYMEHTA B LUNUHAENe
CTaHKa.

Puc.3. MHorownHaensHble ro/10BKN

B cepuitHOM 1 MenKoCcepuinHOM MPOU3BOACTBE NPUMEHSIOT NepeHaNaXXmnBaeMble MHO-
y _ rOWNUHAENbHbIE TONOBKM KONOKOMBHOIO Tuna U C
MOBOPOTHBLIMK fepxxaTtensamu. Ong 06paboTkum 3aroTo-
BOK HebOoMbLUMMWN NapTUAMU B MeNKOCEPUIAHOM MNpo-
- n3BoacTeBe B HAMOHMM pa3paboTaHa KOHCTPYKLMA
‘ ‘ % CBEPNWUIBHOIO CTaHKa C MHOTOLUMNUHAENbHBIMUA [O-
| NOBKaMW, B KOTOPbIX MOMOXEHWE LUNWUHAENEN perynu-
= pyeTcsi MNOCPEeLCTBOM  3KCLEHTPUKOB OT  CUCTEMbI
%. : Yry. CmeHa UHCTPYMEHTa B OLHOM U3 CBEP/IU/IbHbLIX
[ R r0N0BOK NPOWN3BOANTCSA BO BpeMs paboTbl ApYroM.
'L_,J/‘ : K YACW c 3ameHOn Bcero LWNWHAENbHOMO
gE YCTPONCTBA OTHOCATCH  MarasuHbl  LUMUHAENbHbIX
;- M/b3 — HAKOMUTENIN UHCTPYMEHTaSTbHbIX LWNUHAENEN,
npegHasHayeHbl TONbKO 419 XPaHEHUS MHCTPYMEHTa 1
He ABNAOTCA paboummuy opraHamm ctaHka. Takue Ma-
rasviHbl NPUMEHAKOTCA C TOPU3OHTANIbHOM, BEPTUKASIb-
HO MNN HaKIOHHOW OCbO nosopoTa. LUnuHaenu no-
OYepefHO MPUCOEAMHAKOTCA K MpuUBOLY, 0becneyn-

Puc.4. MarasuH LWnNnH-
[enbHbIX TWNb3: 1 — runb3bl; 2 -
WNUHAENb; 3 - UHCTPYMEHT; 4 —
paboyas nosums.
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BatOLLEMY BpalleHve 1 nogady wnuHaens. MNpu cMeHe UHCTPYMEHTa LWNWHAENb OTCOeANHS-
eTcs 0T NpuBoAa. MarasvH NoBopaYMBaeTCs B NMOJIOXKEHME, MNP KOTOPOM O4YepefHOM LUMNH-
[eNb yCTaHaB/IMBAETCA COOCHO CO LUNUHAENEM MPUBOLA W MPUCOELUHSAETCA K MOCNEAHEMY.
MarasuHb! LWNUHAENbHbIX T3 BbINOMHAT 6apabaHHOro UK IMHEHOrO TMNa.

MpeumyLiecTBom yctpoitcte ACWY ¢ MarasvHOM LWNUHAENBHBLIX /b3 Nepes YCTPoi-
CTBaMW C PEBOJIbBEPHBLIMU NHCTPYMEHTA/IbHLIMUA LUMWHAENIbHLIMU TONI0BKaMK SABNISETCS YBe-
NINYEHNE YMCNa NHCTPYMEHTOB, 60/bLIAS XKECTKOCTb LUMWUHAENSA, MeHbLUME OrpaHUYeHns 30-
Hbl 06Pab0oTKM, MOCKO/bKY Mofavya MHCTPYMEHTOB OCYLLECTBAAETCS NepeMeLLeHNEM Ub3bl
wnuHgens. Mo cpaBHeHWO ¢ yctpoiicTBaMun ACW CO CMEHOW WMHCTpPYMeHTa B LUNMHAENe
crtaHka, ACW ¢ MarasmHoOM LUNUHAENbHbIX TN/1b3 UMEKOT MEHbLLYH) XXECTKOCTb LUNUHAENSA U3-
3a He0b6XOAMMOCTY YBEIMYEHWS BblfleTa MHCTPYMEHTA, MEeHbLUY) BMECTUMOCTb MarasuHoB,
Heob6X0AMMOCTb NPW CMEHe MHCTPYMeHTa 0TBO/A 3aroTOBKWN Ha 3HaUYNTE/IbHOE pacCcTosHUe OT
WNMHAens. Ha MHCTPYMEHT, HaxOAAWMIACS B MarasumHe, BO3MOXKHO MOMajaHue CTPYXXKWU U
nblIN.

YCTpoicTBa A4/ CMEHbI MHCTPYMEHTA B LLINUHAEME CTaHKa COCTOAT U3:

- MHCTPYMEHTa/IbHbIX MarasuHOB - 6/I0KOB PeXYLLEero v BCNOMOraTe/lbHOro UHCTpy-
MEHTOB W/ MHCTPYMEHTa/bHbIX LUNUHAENENR;

- 3arpy304HO-pPasrpy304HbIX YCTPOMCTB - MHCTPYMEHTa/IbHbIX 3arpy304HbIX aBToore-
paTopoB (MaHMNyNATOPOB);

- TPaHCMOPTHbIX YCTPOMCTB - TPAHCMOPTHbLIX aBTOOMNepaTopoB-HOCUTENEn (Neperpy-
XaTenei) MHCTPYMEHTA;

- NPOMEXYTOYHbIX HaKOMUTENbHLIX NO3NLUMIA (MECT 3aMeHbl MHCTPYMeHTa npu 60/1b-
LUMX PacCTOAHUAX OT MarasvHa 4o LWNUHAENs 1 60NbLINX EMKOCTAX MarasvHa).

Ha He6oMbLWMX 1 CpefHUX MHOTOLeNeBbIX CTaHKax MpUYMeHsSeTca Hanbonee NpocTble
KOHCTpYKuun ycTpoitictB ACW, B KOTOPbIX CMeHa MHCTPYMEHTA OCYLLECTB/ISETCA OTHOCK-
TeNbHbIM MepPeMeLLeHeM MarasnHa 1 LUNUHAENS cTaHka, 6e3 MaHunynatopa. MpumeHeHwe
TakuMX YCTPOMCTB MCKOYAET Ha/mume CI0XKHOro y3na — MaHUnynsatopa, paboTatoLlero B
C/IOXKHOM LMK/e, TPeBYHOLLEro MHOMMX 6/10KMPOBOK M TOYHbIX (DMKCAUMA. DTO MOBbILIAET
HaaeXHOCTb paboTbl (4TO 0COGEHHO BaXKHO Npu paboTe No 6e3M0AHON TEXHOMOMNM), HO He-
CKOMbKO YBENNUMBAET BPEMSA CMeHbl MHCTPYMEHTA, TaK Kak Bpems novcka TpebyeMoro MHCT-
PYMeHTa B 3TOM C/ly4ae He MOXeT ObITb COBMELLEHO CO BpeMeHeM paboThl CTaHKa.

YCTPOWCTBO ANS CMEHbl UHCTPYMEHTA B LUMWHAENE CTaHKa C MaHWUMynsaTopoM MoryT
ObITb MO/TyaBTOMATUYECKUMM N aBTOMATMYeCKMMWU. [onyaBTOMAaTUYeCKMe YCTPOMCTBa Co-
CTOAT M3 MarasuHOB-HaKOMUTeNe MHCTPYMEHTa U MaHUNynaTopa 419 aBTOMaTUYecKon yc-
TaHOBKM MHCTPYMEHTA B LUNUHAEMb CTaHKa 1 06paTHO. Y CTaHOBKa MHCTPYMEHTa 13 MarasuHa
B MaHUMNYNATOp M pasrpyska WMHCTPYMeHTa OCYLLECTBASETCH paboumMm BO Bpems paboTbl
CTaHKa, YTo 0b6ecrneynBaeT BO3MOXHOCTb MHOIFOCTAaHOMHOr0 06CNy)XKuBaHus. B aBTomMatuye-
CKMX YCTPOMCTBaX MaHUMNYNATOP aBTOMATUYeCKM 3abupaeT WHCTPYMEHT W3 MarasuHa-
HaKoNWUTeNs WA TPAHCMOPTHOrO MaHWUNynsTopa WM MOMELLaeT WHCTPYMEHT B LUNWHAENb
CTaHKa.

VHCTpyMeHTa/IbHble Mara3uHbl - HaKOMUTEIM UHCTPYMEHTOB, NpefHa3HayYeHHble 415
XPaHeHWsi UHCTPYMEHTOB, MOTYT 6biTb pasje/neHbl Ha e rpynnbl. K nepBoli rpyrnmne oTHO-
CATCSH MarasuHbl, B KOTOPbIX MHCTPYMEHTbI, HEO6X0AMMble AN 06paboTKM OnpeseneHHON
3aroTOBKW, YCTaHaBNMBAKOTCA B TpebyeMOi nocnefoBaTeNlbHOCTW. VIHCTPYMEHTI, Kak npa-
BW/IO, 3aKPENNAKTCA B MHe3dax MarasMHa U He MeHSKTCA B TeYeHWe BCEro BpemMeHn obpa-
OOTKM NapTuy 3aroToBOK. MarasuH npescTaBnseT CO60 MHOrOMHCTPYMEHTA/IbHYIO LUMWH-
[eNbHYI0 TOM10BKY, B KOTOPOM MOC/ef0BaTe/lbHas CMeHa MHCTPYMEeHTa OCYLLEeCTB/ISETCA Npu
MoBOPOTE rO10BKN. Takne MarasuHbl Hanbosee XapakTepHbl /1 TOKapHbIX CTaHKOB. Ko BTO-
POV rpynne OTHOCATCSA MarasvHbl, NpefHa3HauYeHHble TOMIbKO A/1i XpaHeHWst UHCTPYMEHTOB.
Takne marasumHbl MOryT ObITb AUCKOBOro, 6apabaHHOro, LENHOro W CEKLMOHHOIO TWUMOB.
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[lMcKoBble MarasuHbl NPUMEHSOTCA C FOPU3OHTASIbHON, BEPTUKA/IbHOM M HAKNOHHOM OCAMMU
BpaLleHus. B marasnHax ¢ ropu3oHTasibHOW OCb BPALLEHWUS MHCTPYMEHTbI YCTaHaBNMBaOT
rOpM30HTaNbHO. B MarasvHax ¢ Hak/MOHHOM OCbO BpaLeHUs MHCTPYMEHTbI MOTYT ObITb yC-
TaHOB/IEHbI BEPTUKA/IbHO, FOPU3OHTA/IbHO WK MOA, Yr/IoM (KopoHyatble). bapabaHHble mMara-
3MHbI BbIMOJIHAKOTCA MHOTOAPYCHbLIMU (B BUAE 3TXEPOK) C BEPTUKAbHON OCbO BpaLLeHUs C
FOPU30HTA/IbHO YCTAHOB/IEHHBLIMU UMHCTPYMEHTaMW. LlenHble MarasuHbl BbINOMHAKTCA Bep-
TUKa/IbHbIMW, TOPU30HTASIbHBIMW UM HAKTIOHHBIMUW Pa3fIMYHON KOH(UIypauun. Yncno nHeT-
PYMEHTOB: B MarasumHe AMCKOBOM KOHCTPyKumu — 15-40; GapabaHHble MarasvHbl — 30-60;
LienHble MarasuHbl — 4o 100-140 NHCTPYMEHTOB.

VIHCTpYMEHTa/IbHblE MaHUMYNATOPbI, NpefHa3sHaYeHHble 419 CMeHbl UHCTPYMEHTOB B
LLINMHAENE CTaHKa, Mo YMCNy 3aXBaToB NoApasAenaloTcsa Ha 04HO-, ABYX- N MHOT03axBaTHbIe.
OfiHo3axBaTHbIE aBTOOMEPaTOPbl ONepaLuio YCTaHOBKM N CMeHbl MHCTPYMEHTA BbINOMHAET
nocnefosaTeNlbHO. [1ByX3axBaTHbIE - BbINOHAKOT OnepaLuio CMeHbl MHCTPYMEHTa, Korga yc-
TaHaB/IMBaEMbIi MHCTPYMEHT HaxOoAMTCH YXXe BO BTOPOM OXBaTe, YTO 3HAUYUTeNIbHO, COKpa-
LLiaeT BCIOMOraTe/lbHOe BpeMsi M YMeHbLUIAEeT NPOCTOM CTaHka. MHOrosaxsaTHble OnepaTopbl
MPUMEHAIOTCA NPU HEOHXOAMMOCTM YCTaHOBKWN HEGO/BLLIOTO YKC/Ia UHCTPYMEHTOB. Y CTaHOB-
Ka OCYLLIeCTB/IAETCA 3a CYET BO3BPATHO-MOCTYNaTe/IbHOr0 ABWXXEHUA WnuHaena. Ana nsme-
HEHWS OpUEHTaLUU MHCTPYMEHTa MUCMOMb3YIOTCA AOMNONHUTENbHbIE aBTOOMNEPaTopbl, YTO AB-
NAETCA CYLLLECTBEHHbLIM HELOCTATKOM MHOI03axXBaTHbIX aBTOOMEPATOPOB.

KOHCTPYKTVBHOE WCMOIHEHNE YCTPOWNCTB A/ aBTOMaTUYeCKOW CMEHbI MHCTPYMEHTa
3aBMCUT OT TWMa CTaHKa, PacnonoXeHUsa LNUHAENS, HeO6X0AMMOro KOMMyecTBa U TUMna nH-
' CTPYMEHTOB. B KauecTBe nprMepa pacCMOTPUM BEPTU-
KanbHO-(Ppe3epHblil  cTaHOK  mogenn  J1d260M 3
JTbBOBCKOrO 3aB0a (hpe3epHbIX CTAaHKOB VMEET YCTPOi-
ctBo ACW, cocTtosilee 13 marasmHa 6apabaHHOro tuna
C BEPTUKa/bHOM OCbt0 BpaLLEeHWUs eMKOCTbI0 15 MHCT-
PYMEHTOB U BYX3aXBaTHOr0 aBToornepaTopa.

CMeHa MHCTPYMeHTa OCYLLECTBMSETCA Cnefyto-
WM 0bpa3oM. 3axBaTbl aBTOOMepaTopa BblABUraloTCs,
O[IHOBPEMEHHO 3axBaTbiBasd WHCTPYMEHTbI B LUNUHAENe
CTaHKa W B MarasuHe. ABTOOMepaTop nepemeLLaeTcs

Puc.5. CxemMa CMeHbl BHW3, BbIHUMAET WUHCTPYMEHTbl U3 THe3q LWNUHAeNsa u
MHCTpyMeHTa: LUl — wnuHaens;  MarasvHa, nosopaumBaeTcs Ha 180°,MeHSieT MHCTPY-
A — aBTooneparop; M — WHCT- MEHTbl MeECTaMWN N MNMepeEMELLLAETCA BBEPX, BCTaBMAA UH-
pyMEHTaI'IbeIVI mMarasuH. CTPYMEHTbI B IHE3fa WNUHAENA N MarasnHa. BpeMﬂ

CMeHbI MHCTpyMeHTa 8—10 c.

Takum 06pa3omM, Ha OCHOBaHUW BbIMO/IHEHHOIO aHaIn3a, YCTaHOB/IEHO, YTO Hanbonee
aphekTBHBIM YACW ABNsieTCA c1cTeMa, COCTOALLas M3 aBToonepaTopa ¢ ABOMHbLIM CXBaTOM
1 MarasvHa LenHoro unun 6apabaHHoro Tmna.

Cnuncok nutepatypsbl : 1. Ky3Heuos HO.H. CtaHku ¢ UlNY. — Kues : Buwa wkona,
1991. - 280c.
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OonTNMN3ALUNA NMPOPUNA AKCI/IAJ'IbHOUVI KOPOHKW A1
NMPOXOAHECKOIO KOMBAVHA

CemeHueHKo A.K., MakcmoB A.B.
(kadh. «I"opHble MawmnHb», JOHHTY, 1. [JoHeuK, YKpaunHa)

B HacTosiLLee BpeMs BCe 60/ee LWMPOKOe NPUMEHEHUNE Ha LIaxTax YKpauHbl U 3a py-
OEXOM MOoNyYnIM NPOXoaveckne KombaHbl CO CTPENIOBUAHBIM UCMOMHUTE/IbHLIM OPraHoM,
OCHaLLEHHbIM aKCUa/lbHOW KOPOHKOM. 3TO 0OBLACHAETCS TeM, YTO UCNO/b30BaHUE aKCuaslb-
HOW KOPOHKM MO3BOJISET, B CPAaBHEHUMN C PajuasibHON KOPOHKOMN, 06eCneynTb CHUXKEHWE Be-
NINYVHBI ONPOKMAbIBAtOLLEr0 KOMbaiH MOMeHTa BC/IeACTBME PacroNOXEHNS B MpoLiecce pas-
PYLUEHUS CUN pe3aHna 1 nojadn Ha pesuax UCNOMHUTENbHOro opraHa B pas/nNyHbIX Ma0CKo-
CTAX. Kpome TOro, Ucrnonb3oBaHme TakmMx KOPOHOK MO3BOMSET 06ecrneynTb paspyLleHune oc-
HOBHOI0 06bema BbIpabOTKM B NPOLIECCE ee NMPOXOXAEHMS NyTeM 60KOBOI Nogayu UCNOMHWU-
TeNbHOr0 opraHa. 3TN (haKTopbl Aal0T BO3MOXXHOCTb MOBLICUTL 3HEPTrOBOOPY>KEHHOCTb MPO-
XOAYeCKMX KOMOainHOB, a cnefoBaTe/ibHO, U X MPOM3BOAUTENLHOCTL MPW MPOBEAEHNUN Bbl-
paboToK[1].

OfHUM 13 HanpaBNeHWI NOBbILLEHNSA TEXHNYECKOro YPOBHSA KOM6aliHa, OCHALLEHHO-
ro akcuaslbHOW KOPOHKOM, ABNAETCA ONTUMMU3aLMA KOHCTPYKTUBHbLIX NapaMeTpoB UCMOMHW-
TeNbHOro OpraHa, YTo BO3MOXHO Ha OCHOBe pa3paboTKM MaTeMaTU4eCcKOoi MoLenn ero onTu-
Mm3aummn. PaspaboTka Takoi Mogenu TpebyeT 60nee rny60KUX UccnefoBaHuii No ycTaHoBe-
HUIO, [0 HACTOSLLEr0 BPEMEHN HELOCTATOYHO U3YYeHHbIX, 3aKOHOMEPHOCTEN BAUSHUA (hop-
Mbl KOPOHKW Ha MpoLecchl (hOpMUPOBaHMS TOJLLMH Cpe3a Ha pe3uax M aHeprosaTpatbl pas-
PYLUEHMS.

C Uenblo YCTaHOB/EHNS 3aKOHOMEPHOCTN BMAHMA NPOGMAA KOPOHKM Ha npouecc
CTPY>KKO06pa3oBaHUs Npu 60KOBOM pe3e Obl NOCTPOEHbI 3aBUCUMOCTU (B OTHOCUTES/IbHbIX
BeNMYMHAX) U3MeHeHUs TOLLUMHBI Cpes3a WU Ayrv (pe3epoBaHMA pe3ua OT paguyca ero ycra-
HOBKM (puc. 1) Ans akcuaibHbIX KOPOHOK pasfinyHoM (opMbl Npu MX paboTe B 3TOM peXxume
paspyLLUeHNs C MaKCUMasIbHON TONLWMHON cpesa hmax = 27MM. Mpy nccnegosarmnsx [1], 3apa-
Ba/ICb CeAytoLme TUMbl aKCUa/lbHbIX KOPOHOK: Cthepryeckas, annmnconiasibHas n KOpoHKa
C NIOCKOW MM KOHNYECKOI BOKOBOI NOBEPXHOCTbIO.
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Puc.1. OTHOCUTENbHbIE M3MEHEHUS TONLWWMHbBI cpe3a (a) 1 Ayru hpesepoBaHus pesla

(6) B 3aBMCMMOCTI OT paamyca ero yctaHoBKMW: k=0-KOpOHKa C M/IOCKON 1 KOHWYECKOW no-

BepxHoCTbHO; k=0,5-anmncongansHasn;k=1-cthepmnyeckas KOpoHKa
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Ha ocHoBe aHanv3a NpuBefeHHbIX 3aBUCUMMOCTeEN Oblf0 YCTaHOB/IEHO, YTO (hopMa
aKcuasibHOM KOPOHKM OKa3blBaeT CYLLLECTBEHHOE BUAHME HA XapaKTep U3MeHEHUS TOSILLMHBI
cpesa Ha pe3uax. [19 KOPOHOK C MAI0CKOW U KOHNYeCKO 6OKOBbIMU NOBEPXHOCTAMU TONLM-
Hbl Cpe3a Ha pe3sLax He 3aBUCAT OT paguyca UX YCTAHOBKM M PaBHbl MaKCUMa/IbHOMW TOSILLMHE
cpesa. [na cthepryecKoil 1 ananncongansHol KOPOHOK TOMLWMHA Cpesa Ha peslax pasinmyHa
1 3aBMCUT OT pafuyca nx ycTaHoBKW. C yMeHbLUEHNEM pajmyca YCTaHOBKM pesLia ero Tofi-
LMHA cpe3a YBEeNMYMBAETCH, JOCTUras MakCMMaIbHOr0 3Ha4YeHNs Npu HY/JIEBOM pajuyce yc-
TaHOBKM W1 NpakKTMyeckn pasHa O npy MakCUMasbHOM pajuyce YCTaHOBKW, YTO MPUBOAUT K
3HauNTENbHOMY MblieobpasoBaHuMto. CrnefyeT OTMETUTb, UTO paboTa ChepuyecKomn 1 annmn-
CoMfanbHOW KOPOHOK XapaKTepu3yeTcs 3HauUTeNbHbIM Ye/bHbIM BECOM pa3pyLUeHuUs mac-
cvBa C MasibiMy TOMLLMHAaMK cpe3a . XapaKTepHO 0CO6EHHOCTLIO ChepryecKom 1 ananMncon-
[a/IbHOW KOPOHOK SBMIETCA TO, YTO [A/MHA AYr (hpe3epoBaHus pe3LoB TeM 60/bLie. Yem
MeHbLLUE TOJLLMHA Cpe3a, YTO HebnaronpusTHO CKasbIBAETCH Ha 3HEpProeMKOCTM npoLecca
paspyLueHus [1].

[na oueHKN BAMSHUS (DOPMbl aKCUa/IbHOM KOPOHKM Ha 3Heprosatpathl paspyLueHuns
OblnIM NOCTPOEeHbI [1] 3aBUCMMOCTU (PUC.2) OTHOCUTENbHBLIX YAE/bHbIX 3HEprosarpar oT Be-
NINYMHBI 3arly61eHns KOPOHKM B 3a601 415 ee pasnvyHbIX (hOPM NPU pasfMyHbIX BENUYNHAX
MOCTOSAHHOM COCTaBNAOLLEN CUNbl pe3aHns a. Mpu nccnefoBaHnAaX Obln MPUHATLI Cleayo-
LMe 3HaYeHMs1 MOCTOSAHHOW COCTaBMSIOLLEN cunbl pe3aHns a=1,5(cornacHo [2]), a=3,3(no
AaHHbIM [3]) 1 a=9,6(cornacHo[4]).
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Puc.2. 3aBUCUMOCTU OTHOCUTENbHbIX YaenbHbIX 3Hepro3aTtpaTr (W/Wo) ot Benu-
YMHbI 3arny6neHuns (B) KOPOHKM B MaccuB A5 ee pasinyHbix gopm (K) 1 BeNUYUHBI MO-
CTOSIHHOW COCTaBNAIOLLEN (a) CUbl pe3aHuns

Tak KakK (hopma akCuanbHON KOPOHKM, KakK OblN0 MOKa3aHO BbIlLE, CYLECTBEHHO
B/IMSIET Ha XapaKTep M3MEHEeHWNA TOMLLMHbI Cpe3a Ha pe3lax, a Takxe Ha 3Heprosarparbl pas-
PYLUEHWNSA, MHOIO ObINI0 NPEASIOKEHO CNefytoLlee KOHCTPYKTUMBHOE pelueHune (puc.3). AKcu-
aNlbHaA KopoHKa Avametpom 1000mMm, € Llarom ycTaHOBKM pes3uoB 35MM, OCHalleHHas pes-
uamun PT-32, ona npoxoayeckoro kombainHa KM,

Kak BMAHO M3 pUCYHKA KOHCTPYKLMUN aKCMa/lbHOM KOPOHKKU, 60KOBas NMOBEPXHOCTb
npeacraBnseT coboli NNOCKOKOHNYECKYHO (opMY, YTO MO3BONSET UCMNONHUTENbHOMY OpraHy
paboTaTb C NMOCTOSIHHOM TOMLMHON CTPYXXKM Ha pe3uax, He3aBUCALLEN OT paguyca MxX ycTa-
HOBKW. [Na CchepuyecKnMx KOPOHOK CpefdHss BefvyMHa TOMWMHBI CTPYXKKM COCTaBfseT
0,43Nmax, @ Ans ananmnconganbHbiX-0,63hmax, YTO MEHbLLIE YEM Y LLIHEKOBOIO OpraHa, CpeaHsas
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Be/IMYMHA TOMWWMHbI CTPY)XKU Ha pesuax KoToporo coctasnseT 0,67hya.xB npeanoxeHHoi
KOHCTPYKLUW KOPOHKM 3TU HELOCTaTKW YAa10Ch NPaKTUYECKW MOTHOCTLIO YCTPaHNTD.

TakKe npoaHaIM3MpoBaB 3aBMCUMMOCTb TO/MLMHBLI Cpe3a OT paguyca YCTaHOBKM (
puc.1l,a ) 1 3aBUCUMMOCTb OTHOCUTE/IbHLIX YAeNbHbIX 3Hepro3arpar (puc.2), nepugepuiiHbie
pe3Lbl, paboTaloLme B peXXmMmax BrpaBo-B/IEBO U BBEPX-BHU3 C MO TONLLMHOW CTPYXKKMN U
Ha MakCUMa/IbHON ayre (pe3epoBaHuUs, OblIN BbIBELEHbI U3 30HbI KOHTaKTa C MacCMBOM B
COOTBETCTBYHOLLMX peXnMax nyTem yriybneHus pesuegep)xarenieil B Te0 KOPOHKKU. ITo no-
3BO/INMO 3HAYUTENIbHO YMEHbLUWTbL MblNeobpa3oBaHMe U 3HeprosatpaTbl pe3aHus. Monoxu-
TeNbHbIM (PAKTOPOM SBAISIETCA KNMHOBUAHAA (hopMa UCMOIHATENBHOMO OpraHa, No3BosAoLLas
3HAUUTENIbHO YCKOPUTL 3apyOKY 3a CHET YMEHbLUEHUSA BbIHUMAEMOTO CEYEHNS.

HemanoBaHbIM  npe-
NMYLLLECTBOM NpeLI0XKeHHOA
KOHCTPYKLUMW  aKCWUasbHOM KO-
POHKW ABNSETCA TO, YTO 3TOT Op-
raH B pexumMax paboTbl BBepX-
BHM3 W BMNpPaBO-B/IEBO BbIHUMAET
6/M3KMe MO BENUYMHE CeYeHUS
FOPHOM Maccbl, 3TO MO3BONSET
; eMy paboTaTb C O4MHAKOBOM CKO-
POCTbIO MOJayYs B  Pas/IMYHbIX
R peXxxnuMax, 4ero He YAaBasioCh
[OCTUYb Mpexze.

Takum o6pasom, paspa-
60TaHHasa oONTUMa/bHas KOHCT-
PYKLMSA aKCUa/IbHON KOPOHKK A4S
NPOXOAYECKOro KombaiHa oTnu-
YaeTcA OT W3BECTHbIX aHasoroB
TeM, 4YTO GOKOBas MOBEPXHOCTb
MMeEeT MNIOCKOKOHWYECKYO (hop-
MY, YTO MO3BONSAET paboTaTb C MOCTOSAHHON TOMLUMHON Cpe3a; nepudepuiiHble pesLbl, pabo-
TaloLme C MUHUMaNbHOM TOMLLMHON CTPY)XXKN HAa MakCUMaslbHOM Ayre (pe3epoBaHus, BbiBe-
[eHbl 13 30Hbl KOHTAaKTa C MacCMBOM, YTO 3HAUMTE/IbHO YMEHbLUW/O MblieobpasoBaHue U
3Heprosatpatbl Ha paspyLleHune; KIMHOBUAHaA (hopMa akCUalbHOM KOPOHKM MO3BONSET yBe-
NINYNUTL CKOPOCTb 3apy6KM opraHa u paboTaTb BO BCEX PeXMMax C MOCTOAHHON CKOPOCTbIO
nogauu.

Puc. 3. OntumanbHas gopma npoguns akcu-
a/TbHOM KOPOHKM 15 NPOX0AYECKOro KombaiHa

Cnucok nuTtepaTypbl:1.CeMeHyeHKo [.A. BnvsHue (hopmbl akCUasibHON KOPOHKM
Ha (popMUpOoBaHMe TOJLLMHbBI CTPY)XKM Ha pe3uax, 3Heprosarparbl paspyLleHus U KuHemaru-
YecKmne M3MEeHeHUs YrnoB pe3uLoB npu G60KoBOM pese. - [oHeuk, AoHHTY, 2002 .2.0CT
12.44.197.81 KombaiiHbl NPOXOAYECKME CO CTPENOBMAHBLIM UCNOMHUTENbHLIM OpraHoM. Pac-
YeT 3KCM/yaTauMOHHOW Harpy>XeHHOCTW TPAHCMWCCUM W UCMONHWUTENBHOrO  opraHa.-
M.:1982r. 3.I'ynaes B.I".,. OnpegeneHve yaenbHbIX 3HeprosaTpar M BEKTOpa BHELUHEro BO3-
MYLLEHWS KOPOHYATOro UCMOSIHUTE/ILHOrO OpraHa MpoXo4yeckoro KombaliHa B pas/inyHbIX
pexumax o06paboTkn 3abod /Haykosi npaui OoHATY,Bbinyck 35, cepisi ripHUYo-
efnekTpomexaHiyHa.-JoHeupk, JoHATY, 2001, ¢.38-47. 4. KocteHKko A.lN. Y cTaHOBNeHWE pa-
LMOHA/IbHBIX PEeXUMOB paspyLUeHnst CUIbBUHUTOBLIX MNIAaCTOB 6apabaHHbIMU OYUCTHBLIMU
KombainHamu: Anc. KaHg,. TexH. HayK.-[loHelk,1992-193c.
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MNOBbILLIEHNE 3®PEKTVBHOCTW PABOTbI NPOXOAHECKNX
KOMBAMHOB TUTA 1110

CemeHueHko A.K., ManeHkos [.C. (kadp. 'M, JoHHTY, r. loHeuK, YKpaunHa)

B HacTosLLee Bpemsa Ha LlaxTax YKpavHbl YCMeLHO 3KCnayaTUpYyrTCa npoxoaye-
CKue KoMbaliHbl n3bupatenbHoro Aaevictems M110 n M220 pa3paboTaHHbIE WMHCTUTYTOM
“OoHrnpoyrnemail”. VX nokasarenn pabotbl B 1,5-2 pasa Bbllle Mokasartesiein paboTbl KOM-
6ainHoB 1ITTKC 1 4MMN2M. OaHako aHanv3 COBPEMEHHOIO MMPOBOI0 YPOBHS TEXHMKM MOKa-
3bIBaeT, YTO A1 NOALEPXKaHNSA BbICOKON KOHKYPEHTOCNOCOOHOCTM KOMGAnHOB Ha MUPOBOM
PbIHKE, HEOOXOAMMO NOBbILEHME 3PPEKTUBHOCTN UX paboTbl, MyTEM COBEPLLEHCTBOBAHUA
KaK Y3108, TaK 1 CUCTEMbI YNpas/ieHns KoM6aliHOB.

OfHVM 13 HanpaBNeHWA COBEPLLEHCTBOBAHWS CUCTEMbI YNpaB/ieHNs KOMOaHOB TW-
na M110 aABnaeTca aBTomaTu3almsa perynmpoBaHns CKOpoCTU nepemeLleHnsa NCNoNHUTENBLHO-
ro opraHa B 3aBUCMMOCTW OT Harpysku Ha ero npueoj. B HacTosLlee Bpems Ha paccmatpu-
BaeMbIX KOMb6aliHax NpYMeHSETCS C1UCTeMa Nojaymn ¢ NOCTOAHHON CKOPOCTLIO NepeMeLLeHnst
NCMOSTHUTENbHOI 0 OpraHa.

PaccmoTpum paboTy KombaiiHa B peXkmme 60KOBOro pe3a C MOCTOSHHOM CKOPOCTbIO
nogayn. Ha pucyHke 1 nokasaHa 3aB1CMMOCTb MOMEHTA COMPOTUBIEHNS KOPOHKW OT MaKCu-
MaJIbHON TONLMHbI cpe3a AJ18 NMOpoA C PasMyHbIMU Npeaenamy NPOYHOCTU Ha OJHOOCHOE
oxarue.

60 --MCv KHM 30
Oqx = 80 MTla
50 \\ 4//////A
//ocm = 60 MrMa
40 / o

neperpyska
npvBeoAa

Heaouncnosib3oBaHue

60 70 Ny MM

Puc. 1. 3aBUCUMOCTb MOMEHTA COMPOTUBNEHUS HA KOPOHKE OT MaKCUMaslbHOM TO/1-
LMHBI Cpesa

MakcumanbHasa TofWmMHa cpesa ana pesyos Tuna PKC2, onpeaensemas ero paguasib-
HbIM BbIIETOM COCTaBASET 55 MM, a A/IMTe/bHO AENCTBYHOLLMIA MOMEHT Ha KOPOHKE, COOTBET-
CTBYIOLLMIA NOTHOMY MUCMO/b30BaHMIO MOLLLHOCTU NMPUBO/A, COCTaBNseT 24KHM.

Kak BMAHO M3 pUCYHKa MpW paspyLUeHnn cnabbix nopof Hab/oaaeTcs HeLouCnosb-
30BaHMe MOLLHOCTW MpPUBOAA, a Y>Ke Npu paboTe Ha NOpofax € Ocy = 60 MIMa, Asurarens ne-
perpy>xeH. B gaHHOM cnyyae paboTa KombaiHa ob6ecrneymBaeTcs To/bKO 6narogaps 60/bLLOW
neperpy3o4Hor cnocobHocTu asuratens. OQHaKO Takou peXknmM paboTbl NPUBOAA COMPOBOXK-
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[aeTcs POPMMPOBAHMEM HM3KOUYACTOTHOI COCTABNSIOLLEN HArpy3Ku, KoTopasi OTpuLaTebHO
CKa3bIBaETCS, Kak Ha Pecypce camoro npreoga, Tak U KombaiiHa B Lie/IoM.

[ns cTabunusaummn Harpysku Ha NpyBoj, NpeaiaraeTcs 1Cnosb3oBaHNe CUCTEMbI NO-
[auu Co CTYNeHYaTbIM PEryMpoBaHNEM CKOPOCTY NEPEMELLLEHUS UCTONHIUTENbHOFO OpraHa B
aBTOMAaTNYECKOM PEXMME.

MpeanoXkeHHash KOHCTPYKLUMS BK/OUAET aKCWabHO-MOPLLUHEBOW rMApoOHAcoC Tuna
HAM c 21eKTpornapaBanyecknM MexaHusMoM yrpaBneHus(CM. puc. 2), KOTopbli npegHa-
3HaueH [15 NOMYYeHUs YeTblpex (UKCUPOBAHHbIX 3HAYEHWIA NMoAaumn B AUanasoHe OT Hyre-
BOIi [0 HOMMHa/LHON. MepeKoyYeHre NoJaun Hacoca OCYLLECTB/ISIETCS YeTbIPbMS 3N1EKTPO-
rMapopacnpeaenmTensaMin MexaHu3ma yrpaBneHus, BKIOUEHUE KaXXA0ro 13 KOTOPbIX COOT-
BETCTBYET OfIHOVi M3 Nojay Hacoca.

© ©
@“@ TAra

o

Puc. 3. neKTpornapasnanyeckmnii MexaHusm ynpasieHus

[nq aBTOMaTMYeCKOro nepekntoYeHns nogaym Hacoca npeasiaraeTcsa aBToMaTnyeckas
cucTema ynpasneHns, PyHKUMOHaNbHasA CXxema KOTOPOI NpeacTaB/ieHa Ha pucyHke 3.

MpuHUMN paboTbl cucTembl cnegytowmii. Ha Bxog 6noka CC (cxema cpaBHeHMS) Mo-
[aloTcA BEMUMHBI ToKa [Buratens lag U TOKa ycTaBku lyct. [N onpefeneHns BeNYUHbI
TOKa ABurartend Ucnonb3yetca aatymk Toka AOT. [MonyvyeHHad BennMuMHa paccornacoBaHus
TOKOB MOCTYMaeT B /I0rMYecKmnin 610K J1b, KOTOPbIA B 3aBUCMMOCTM OT BEMYMHbI U 3HaKa TO-
Ka BK/HOYaeT OAMH K3 pacnpeaenutenein P1-P4 mexaHu3ma ynpaeneHus Hacocom (Y1-Y4 —
YCUNUTENN CUTHaNa).

B pesynbTate paboTbl aBTOMATUKM 06ecnevmBaeTcs NPakTUYeCKM MOCTOSIHHAs 3a-
rpyska asurarens.

Kak nokaszaHo Ha pucyHke 1 paspyLueHne Nopog npefesibHoM NPOYHOCTU C Oy = 80
MTIa 6yaeT oCcyLlecTBAATLCSA C MaKCUManbHOM TONWMHOM cpe3a hmax = 28 MM Mpy CKOPOCTU
nogaun Vy = 4 M/MVH, Nopop ¢ Ok = 60 MIMa ¢ hpax = 42 mm npy Vi, = 5,7 M/MUH, a paspy-
LLEHWE MOPOS C Ocx = 30 MIMa ¢ hmax = 70 MM nput Vi = 10 M/MUH.
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Puc. 3. ®yHKLMOHaNbHAs CXeMa aBTOMATNYeCKOW CUCTEMbI YTpaBneHus

[N OLEHKN BO3MOXXHOCTW paspyLleHusi cnabblX MOpof W Yrieid ¢ MakcUManbHOV
TO/NLLMHOV cpe3a 6obLUEN YeM pafnabHbIA BbINET pe3lia Gbiin onpeaeneHbl 3HaYeHNs yrna
GOKOBOr0 pasBasia 60po3/bl Pe3aHns NpK Pas3NYHbIX 3HAUEHUSX hmax. Ha pUcyHKe 4 nokasaH
yron 60K0BOro passasia 60po3/bl pe3aHns Npu MakCUMabHON TONLLMHE cpe3a hmax = 70 MM.
Kak BWHO 13 pUCYHKa Ky/ak pesua He NMpensTCTBYeT paspyLLEHNI0 Nopofpbl.

Puc. 4. Yron 60KoBOro passaia 60po3/bl pe3aHus

MpUMeHeHVe NPeaoKEHHON KOHCTPYKLIMU MexaHu3Ma MoAauyt UCTONHUTENBHOTO
opraHa no3BO/IUT NOBbLICUTL 3EKTUBHOCTb PaboThl KOMOaiiHa 3a CYeT CTabunusauun Ha-
rPy3Ku Ha NPUBOA MyTeM PErynMpoBaHnst CKOPOCTU MoJa4n UCMOMHUTENBHOIO OpraHa. 3T

MO3BO/AT MOBBLICUTbL CPOK CMYXKObI, KaK TPAHCMUCCUM UCMOMHUTENBHOTO OpraHa, Tak U KOM-
GaiiHa B LienIoMm.
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COBEPLUEHCTBOBAHWE HOFPY3OHHO-TPAHCDOPTMPYI-OLLI,EI7I
CUCTEMBbI NMPOXOAHECKOIO KOMBAMHA 1110

TapaceHko B.A., OaHwnnos H.H.
(kadh. «I"opHble MawmnHb», JOHHTY, 1. [JoHeuK, YKpanHa)

[JoCTVXeHne BbICOKMX TEMMOB MPOBELEHNS FOPHbIX BbIpab0oTOK, OTBEYaOLMX HOBbIM
MeToZam pa3paboTKM YrofibHbIX MeCTOPOXAEHWIn Ha 6a3e HOBEWMLUeNd TeXHWUKM, BO3MOXHO
NWLWb NPV MONHOW MeXaHM3aLMmn BCcex NPoXoAyeckux paboT. OCHOBHbLIM HarpaB/ieHeM Me-
XaHu3auMm ropHoNPOXoA4YecKnx paboT Ha ropHbIX NPeAnpUATUAX YKpauHbl ABNSETCA La/lb-
HeflLLee COBepLUEHCTBOBaHME KOM6aliHOBOro crnocoba npoBefeHns BbIpaboTOK B3aMeH MeHee
NPOM3BOAMTENBHOIO U MeHee 6e30MacHOro — 6ypoB3pbIBHOrO crnocoba. Hapsagy ¢ aTum, Ha
MHOIMX LIaxTaxX Y)Ke aKchayaTupyeTcst LOCTaTOMHO 6O/bLIOW M pa3HOo6pa3HbIi NapK npo-
XOAYECKON TeXHUKN. OAHAKO TEXHUKO-3KOHOMUYECKME NOKasaTeNn aKcrnayaraumm Kombai-
HOB OCTalOTCA NOKa He AOCTaTOYHO BbICOKUMW, BCNELCTBME TEXHUYECKOrO HEeCOBEPLUEHCTBA
HEKOTOPbIX Y3/10B 1 CUCTEM 3TUX MaLLUH.

Kak nokasana npaktnka obas Tpy40eMKOCTb MOArOTOBUTE/NbHbIX PpaboT coCTaB/seT
0K0/10 20% OT TPYA0emMKOoCTH paboT no Aobblve MosIe3HOro NcKonaemoro. B To e Bpems Te-
MMbl pocTa NPOW3BOAUTENBHOCTM TpyAa NPOXOAYECKUX PaboT HMXKE, YEM OUYUCTHbIX. ITO
CBUAETENbCTBYET 06 aKTYa/lbHOCTU U BaXKHOCTW MOBbILLEHWS MPON3BOANTEILHOCTY MpoBese-
HMS BbIPabOTOK 3a CYET COBEPLLEHCTBOBAHMA KOHCTPYKLMIA NPOXOAYECKNX KOM6aliHOB. Mpwu
3TOM TPYLAOEMKOCTb M CTOMMOCTb MEXaHW3MPOBAHHOW MOrpy3KN COCTaBMISET 3HAUUTENIbHYIO
[O/0 3aTpaT Mo NpPoBeAeHUI0 BbIpaboToK.

B HacToslee BpeMsi CNOXWNacb TEHAEHUMS COBEPLUEHCTBOBAHUS FOPHON TEXHUKW,
Hanpas/ieHHas Ha MOBbILLEHWE MPOM3BOAUTENBHOCTU KaK OYWUCTHBIX, TaK U MPOXOLYECKMX
mMawvH. C Uenbio peLueHns 3TOM 3a4a4m co34atoTcs NPoXoveckne KombaiHbl ¢ 601ee MoLL-
HbIM MPVBOAOM UCMOIHUTE/ILHOIO OpraHa, NoBbILLEHHON MaHEBPEHHOCTbLIO Y CKOPOCTbIO MX
nepemMeLLeHns. ITO B/eYeT 3a COO0 HeOOXOAMMOCTb MOBbILLEHUS MPOU3BOAUTENLHOCTU Y
HaZleXXHOCTW NOrPY304HO-TPAHCMOPTUPYHOLLEA CUCTEMBI.

OfHUM 13 NepPCreKTUBHBIX OTEYECTBEHHbIX MPOXOAYECKMX MALLUH SBNAETCA KOMOanH
M110 pa3paboTKM MHCTUTYTa [OHrunpoyrnematl. OnbIT 3KchayaTauuy Kom6ainHOB 3TOro
TUNA NoKa3an HaIMune HEKOTOPbIX KOHCTPYKTUBHBIX HEAOCTaTKOB, OAHUM U3 KOTOPbIX AB/ISA-
eTCs HeOCTaTOYHO BbICOKas NPON3BOAUTENLHOCTb M HafEXKHOCTb CUCTEM MOTPY3KM 1 TPaHC-
NopTMPOBaHUA OTOMTONM rOPHOWM Maccbl. OTO 06YCMOBMIEHO AOCTATOUYHO CNOXHON KOHCTPYK-
LMei pefyKToOpoB, HanMyvem 60/bLIOIO KOMYeCTBa 3y6uaThiX nepefay, CHUKaKoLWel Takxke
W 3KCnyaTauMoHHbIE CBOMCTBA MaLLUHbI.

PaboymMm 3/1EMEHTOM MOrpPy304HO-TPAHCNOPTUPYIOLWEro opraHa KombaiiHa M110 sB-
nseTca Harpebarollad nana, coBepLiaroLlas HenpepbIBHOE ABVXXEHME 1 nojaroLas marepuan
Ha CKpebKOBbIn KOHBeep. KoHBeiep pacnonioXKeH HUe NA0CKOCTU NPUEMHOM NAWTbI, Yron
HaK/1I0Ha KOTOPOI 06ecrneynBaeT HafeXXHOe BHEAPEHUE 1 TPaHCMNOPTUPOBKY rpy3a BBepx 6e3
06paTHOro ero npocbinaHus. OAHUM U3 NyTel NOBbILWEHWS HaeXHOCTU NOrpy304HON cuc-
Tembl 6blna NPeAnoXeHa YNPOLLEHHAs KMHEMATMYecKas CXema MpUBOAA WCMOMHUTENbHbIX
opraHoB. KvHematuyeckas cxema nutartensi npefcrasneHa Ha puc. 1. Kaxablid pabounii op-
raH NUTaTeNs OCHaWaeTCA He3aBUCUMbIM MMAPaBIMYECKAM MPUBOAOM. KpyTALWMA MOMEHT OT
rMAPOMOTOPOB MepeaaeTcs NOCPeLCTBOM OAHOCTYMEHYaToro pefykropa C napasuMTHbIM KO-
NnecoM. cnonb3oBaHve 418 NpUMBOAA NUTaTeNs rMapoMoTOPOB 06YC/IOBNEHO 6/1M30CTbIO 06-
BOAHEHHOM MOYBbI BbIPAOOTKMN 1 BO3MOXHOCTbIO NonafaHnsa Bnaru Ha gsuratenu. 4ns anek-
TpoaBurateneli 3To ABNSETCA NPUUYNHON KOPOTKOIO 3aMbIKaHUS ¥ BbIXO4a UX 13 CTPOS.
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B kauecTBe COBEPLUEHCTBOBAHWSA KOHCTPYKLUMMN MUTATENs MOXET ObiTb NpeasioxeHa
3aMeHa HarpebaroLLmx flan KavyaHna Harpebatrowmmu 3sesgamu (puc. 2). OnbIT aKCnyarauum
MOrPY304HbIX YCTPOMCTB JaHHOM KOHCTPYKLMWM B 3apYOeXHbIX MPOXOAYECKMX KOMOGainHax
nokasas ux 60/bLY0 NPOU3BOAUTENBHOCTb U HAAEXHOCTb, YeM TPaAMLUMOHHBIX Harpebato-
Wwyx nan. B cBA3M ¢ 3TV MCNOMb30BaHWe HarpebatoLiMx 3Be3f B MPOXOAYECKOM KOoMbaliHe
M110 aBnsetcs yenecoobpasHbIM U BeCbMa MepcnekTvBHbIM. OOLWMIA BUA NUTATENS C HOBOM
KOHCTPYKLMEN HarpebatoLLero CnoiHMTEIbHOro YCTPOMCTBa NPUBEAEH Ha puc. 3.

Kaxxaas HarpebatoLas 38e3a UMeeT Mo LUECTb Jlydeld U OCYLLeCTBSET NnepeMeLleHne
nopoAbl No CTONY NMTaTens BO BPeMS ee HENPepbIBHOIO BpalleHus. Boibop npotuns 3se3g,
KMHEMaTMYeCKON CXeMbl pelyKTopa, CKOPOCTel UX BPaLLEeHUs OCYLLEeCTB/IANCA UCXOAA U3 YC-
noBusa obecneyeHns Tpebyemolri NPOM3BOAUTENBHOCTY a TakXKe C YY4eTOM OrpaHUYeHUst CKO-
POCTV B3aMMOZENCTBUSA FTOPHOM MacChl C METa/IIMYECKON NMOBEPXHOCTLIO 3BE3[bl BO M36eXa-
HMe BO3HWKHOBEHMS (DPUKLMOHHOIO UCKPEHNS.

CKpebKOBbIA KOHBelEeP, BCTPOEHHbIV B KOPYC NPOX0A4ECKOro KomMbaliHa, CrnpoeKTu-
POBaH C MHAUBMAY/IbHBIM 3/1EKTPOMEXaHNYECKUM ABYX/[BUraTe/IbHbIM NMPUBOAOM. MOBbILLE-
HMe NPOV3BOAMTENIbHOCTU KOHBeepa Oblsio 06ecneyeHo 3a CYET YBE/IMYEHUS LUMPUHBI KOH-
Beliepa M MOBbILLEHWS MOLLHOCTM ero npueoga. MNpu 3ToM rabapuTHbIe pasmepbl KOHBeepa
B MOMEPEeYHOM CeveHUn 6bIn YBA3aHbI C KOHCTPYKLMEN KOPNYCHON YacTu KoMbaiiHa 6e3 no-
Tepy ee MPOYHOCTHBLIX M (DYHKUMOHAbHBIX CBOMCTB. KuHeMaTuyeckas cxema peaykKTopa
KOHBelepa npueeeHa Ha puc. 4.

Puc. 4. KuHematunuyeckas cxema npueoaa CKpebKoBOro KoHBenepa

TakuMm 06pa3om, npefiaraeMble KOHCTPYKLMN CUCTEM MOFPY3KM 1 TPaHCMOPTUPOBa-
HWS OTOUTOI FOPHOI Macchbl NPOXOAYECKOro KoMbaiiHa Tvna M110, pewatoT 4OCTAaTOYHO aK-
Tya/ibHble 33[a4/ MO MOBbILLEHNIO NPOU3BOANTENBHOCTI CUCTEMbI MO MOrpYy3Ke ropHoii Mac-
Cbl Ha KOHBEIep 1 NepeMeLLEeHNs ee 3a Npeaenbl KoM6aiiHa, a TakXKe MOBbILIEHNIO HAAEXHO-
CTV NUTaTENs 3a CYET UCMONb30BaHMS PeayKTOPOB 60/1ee NPOCTON KOHCTPYKLUN.

Cnucok nutepartypbl: 1. Tornopkos A.A. MalWMHUCT FOPHbIX BbIEMOYHbIX MalLVH —
M.: Hepgpa, — 1991. — 334 c. 2. EBHeBMY A.B. TpaHCNOpTHbIE MALUMHBLI U KOMMJIEKChLI. 3-€
n3g., M.: Hegpa, — 415 c.
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MOBbIWEHWE NMPON3IBOANTEJ/IbHOCTW NMOIPY304UHbIX MALLUVH
TUTMA MIM2

La6aes O.E., ToiHOp A.B. (kad. M, JoHHTY, r. [JoHeuK, YKpanHa)

[ oCTVXeHMe BbICOKMX TEMMOB MPOBEAEHNS TOPHbIX BbIpabOTOK, OTBEYatoLWmMX HO-
BbIM MeTOAaM Pa3paboTKM YrofbHbIX MECTOPOX/AEHWI Ha 6a3e HOBEWLLE TEXHUKKN, BO3MOXK-
HO /IMWb NPW MOSHOW MexaHu3auumM BCeX MPOXOAYeckux paboT. MexaHusauus paboT rno
NPOBEAEHMIO FOPHbLIX BbIPabOTOK 3HAUMTENbHO 06/1eryaeT TPy NPOXo44MKOB, MOBbLILLIAET ero
6e30MacHOCTb, YBENNUYMBAET NPOM3BOAUTENLHOCTL TPYAA M CKOPOCTb NPOBefeHUs Bblpabo-
TOK, CHMXXaeT CTOMMOCTb NPOX0A4Yeckmx paboT. K umcny BaKHEWLMX TEXHONOrMYECKMX
npoueccoB, obecneynBatoLLMX pasBUTME (DPOHTA OYMCTHLIX PaboT, OTHOCUTCA MPOBeAeHUe
MOArOTOBUTE/NbHBIX BbIPabOTOK.

O6Lwan TpyAoemMKOCTb NMOAroTOBUTENbHbIX paboT cocTasnseT 18-19% o1 Tpynoem-
KOCTK paboT no fobbive v okono 50% 3aTpaT Tpyfa Ha OYMCTHbLIX paboTax. Temnbl pocTa
NMPON3BOAUTENILHOCTI TPyAa NPU MNPOBEAEHUN BbIPabOTOK HUXKE, YeM Ha OYMCTHbLIX paboTax
N CpefHUX Mo BCeM npoueccam Aobbiun. BmecTe ¢ TeM, TPYA0EMKOCTb M CTOMMOCTb MeXaHu-
3MPOBaHHOM MOrpPy3KN OCTAeTCs BbICOKOM U 3aHMMaeT 0 45% 3aTpar TPyAOoBbIX 3aTpar npu
6ypoB3pbIBHOM Crocobe nposefeHus. MoBbileHNe 3eKTUBHOCTU MeXaHWU3MPOBaHHOM No-
rpy3Kun TpebyeT rnyboKoro n3yveHus 1 06006LLEHNSA YCIOBUIA N TEXHOMIOMMYECKUX CXEM NPK-
MEHEHWS CEPUIAHbIX NOrPY30YHbIX MaLLWH, B KOMMEKCE C UCCNef0BaHNEM HALEXHOCTH, A0N-
rOBEYHOCTN OCHOBHbIX Y3/10B 1 PaLMOHa/IbHON OpraHn3aLmMm TeXHUYECKOro 06CNyXMBaHNS.

MogepHu3aumst BbIMyCKaemMblX WM MPOEKTMPOBAHUE HOBbIX MOrPY30YHbIX MalUUH
[O/MDKHbI NPOBOAUTLCA Ha OCHOBE KPUTUYECKOro aHaM3a OTeYeCTBEHHbIX W 3apyOeXXHbIX
KOHCTPYKLUMWIA, pe3ynbTaToB MCCNeAoBaHWUA paboumx NpPOLIECCOB, KMHEMATMKN U AUHAMUKM
OCHOBHbIX MeXaHu13M0B, pa3paboTKM MeTOA0B BbI6Opa paLMoHaIbHbIX NapamMeTPOB MaLLMH.

Morpy3o4Hble MalnHbI OTHOCATCA K YMC/TY MacCOBbIX BMAOB 060PYA0BaHNSA B rop-
HOM NPOMBILLNEHHOCTW. Hapaay ¢ LUMPOKUM pa3BUTMEM KOMOaHOBOIO cnocoba npoBeaeHns
NOArOTOBUTENbHbIX BblpabOTOK, KOTOPbIA 3PMEKTUBHO MPUMEHAIOT B HACTOSLLEE BpeEMS B
nopoaax Kpenoctbio 40 6-8 eanHuL, no wkane npodgeccopa M.M. MNMpoToabsKOHOBa, OAHUM
3 OCHOBHbIX CMOCO60B OCTaeTCA 6YPOB3PbLIBHOW C MOrPY3KO rOPHOI Macchl MOrPy304HbIMM
MaLuvHaMu,

Pa3Hoo6pa3ne napamMeTpoB CUCTEM Pa3pabOoTOK M pa3MepoB rOPHbIX BbIPabOTOK, a
TaKkke (PU3NKO-MeXaHNUYECKUX CBOWCTB FOPHbIX MOPOA, 00YCNOBMMO MNOSBNEHME 6O0MbLLOMO
yncna TUNOB crneumasbHbIX NMOrpy304HbIX U MOrPy304HO-TPAHCMOPTHLIX MallWH, KOTOpble B
HacTosLLee BPeMS COCTaBSKOT MHOMOYMC/IEHHYH 1 KOHCTPYKTUBHO PasHO06pasHyto rpynny
FOPHbIX TPAHCMOPTHbLIX MALLIWH.

MalLuHbI C HarpebaroLLMMI nanaMmn YCnewHo NPMMEHSKOTCA AN8 NOrpy3Kn ropHoM
MaccCbl C Pa3IMYHbIMU (HM3NKO-MEXAHUYECKUMI CBOMCTBAMU, HaAEXHbl B paboTe, NpoCTbl B
ynpaBneHmun, 06/1a4ar0T BbICOKON NPOM3BOANTENBHOCTLH. OHM MCNONb3YHTCA ANS NPoBefe-
HMSA BbIPabOTOK MO YI/t0 1 MO NOPO/E, Ha OYMCTHBIX paboTax Npu NOrpy3Ke CKaslbHbIX NOPOA
N pa3fInyHbIX Y4, a TakXXe Ha CKagax mnosesHbiX McKonaeMblX. MallnHbl 3TOro Tuna cro-
CO6HbI 3)(heKTUBHO OCYLLIECTBNATL NOrPY3KY ChiMyU4nX MaTepuanoB 13 LITabenein pasnnmyHonm
BbICOTbl. OHW MMEIOT Maslyto KOHCTPYKTUBHYHO BbICOTY. 3a py6eXXOM OHW NPaKTUYeCKn Bbl-
TECHWUNW Apyrve MoandrKaLumMm MalluH HENPEPbLIBHOTO AEACTBUS.

B cBA3K CO 3HAUNTENbHON CTOMMOCTbLIO MOTPY304HbIX MalUVH C HarpebaroLmMmn na-
namu, NPUMeHeHne X 3KOHOMUYECKH LieN1ecoo6pa3Ho TO/bKO MpY JOCTaTOYHOM 06beme Mno-
rPY304HbIX PaboT. 03TOMY OCHOBHOI TEXHUYECKOIN TeHAEHLMEN B 061aCTN COBEPLLEHCTBO-
BaHWA TEXHONOMUM NOrPY304HbIX PaboT Npv NPoBeAEHUN BbIPAaOOTOK B YrO/bHON MPOMbILLI-
NEHHOCTN SIBNAETCA YBENMYEHNE MPOU3BOAMTENBHOCTU MalUUH HEMpPepbIBHOrO AenCTBUA (C
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Harpe6atoLLMMK nanamu) Ao 7-8 M*/MUH, KOTOpbIe MpY MOTPy3Ke MOpOJ CPefHelt KpemnocTy
[,At0T BO3MOXXHOCTb MOBbICUTb NMPOU3BOAUTENBHOCTL TPYAA.

Pe3ynbTatbl paboTbl MOrpy304HbIX OpraHoB HOKOBOr0 3axBaTa YKasblBalOT Ha BO3-
MOXHOCTb 3HAYMUTE/IbHOTO YCOBEPLLEHCTBOBAHUA KOHCTPYKLMM MaLlUMH C NapHbIMX Harpeba-
IOWMMN nanamu, yny4lleHWs BCeX MX MokasaTtenieli U UCMoNb30BaHMS 60/bLUMX Pe3epBOB
3TUX MaLLWH, NPUTrOAHBLIX ANS PaboTbl MO NHOOLIM HACBIMHLIM FPY3aM.

OCHOBHbIMX HarpaBNeHUAMW MOBbILLEHNSA 3PPEKTUBHOCTM NOrPY30UHbIX MalUWH C
Harpe6aroLL MM nanamm ABNAKOTCA:

- YBENMYEHUE YMCna KavyaHWin HarpebaroLwmx nan,

- U3MeHEeHWe KUHEMATUKM [BMXXEHWNSA HarpebatoLwmx nar;

- YBENMYEHUE BbICOTbI HarpebatoLLelt nanbl.

[ns 060CHOBaHWMA NapaMeTpPOB MOrpy304HOro OpraHa MoBbILLEHHON NPoM3BOANTE-
NbHOCTY 6bINM NPOaHaIM3NPOBaHbI BCE BOSMOXHbIE CMOCOObI peLLeHns 3TO Npo6iembl.

OfHMUM M3 OCHOBHbIX BOMPOCOB MNPV MPOEKTUPOBAHUM 3a6UPaKOLLMX MeXaHW3MOB
MOrPy304YHbIX MallVH SBMISETCA BbIOOP palMOHaNbHOMO YMcnia KavaHuid Harpebarowmx nan,
4TO 3aBUCUT OT psAAa (PaKTOPOB.

Cawmble 60MbLUME YCUNNA BO3HUKAIOT Ha flanax B Nepuofbl BHeLpeHNs B LWTabesb v
HarpebaHus rpysa. [ns CHKeHUs aTUX YCUUIA U 06ecneyeHnst ONTUMabHOrO pexrmMa pa-
60Tbl nan Heob6Xxo4MMO, YTOObl CKOPOCTb Nanbl B Mepuof BHeApeHUs 1 HarpebaHus Obina
3HAUNTE/NIbHO MEHbLLE, YeM B Mepuo nepemeLleHns rpysa u X00CcToro xoga. B yactHocTy,
CKOPOCTb MepefHelt KPOMKM Nanbl NpY BHEAPEHUM U HarpebaHnn Lo/mkKHa 6bITb nopsgka 0,9-
1,5 m/c, a npn obpaTtHOM Xxopze — Ao 4 m/c.

[Mpon3BOANTENBHOCTbL MOrPY3KM NMPSAMO MPOMOPLMOHA/bHA YICY XOL40B fan, o4Ha-
KO yBe/IMYeHMe Yncna X040B Bbllle ONTUMASIbHOTO (35-45) B MUHYTY CBA3aHO C Pe3kuM poc-
TOM AMHAMWUYECKUX YCUTNIA.

Bblbop KMHEMATUKKN ABVKeHMst paboyero opraHa Tvna napHbIX Harpebatowmx nan,
COBepLUAIOLLMX KavaTe/lbHOe [BUKEeHMe MO NI0CKOCTU NPUEMHOW NAUTbI, ABNSETCS Hanbosee
C/IO>KHbIM BOMPOCOM.

B npouecce norpysky Kaxaas nx HarpebaroLLyx fan CoBepLUaeT O4NHAKOBbIE N He-
NPepbIBHO MOBTOPSEMbIE LUK/bI, Y pauMoHa/lbHas KMHeMaThKa paboyvero opraHa sBASeTCs
BaXKHEMLWIMM ycnoBrem 3PMEKTUBHOM PaboTbl NOrpy304HON MallMHbI, ONpeAenstowmnm npo-
N3BOAUTENIbHOCTb, 3HEPTrOEMKOCTb, pasmepbl 1 KOMMOHOBKY paboyero opraHa v mallviHbl B
Lienom.

Mpy BHEAPEHUN Naribl BO3HUKAKOT 30HbI YMIOTHEHHbIX YacTuUL, U 061acTu gegopma-
LMK, BeIMYMHA KOTOPbIX 3aBUCUT OT Harpas/eHus ABVXXeHUSA fanbl (XapakTepusyeTcs yriom
Bb), ee NOMNOXKEeHNS OTHOCUTENIbHO KacaTe/lbHON K TPaeKTopuM (XapakTepusyeTcs YrioM o) v
(hopMbl nNepeaHein KPOMKK nanbl. C yBENNYEHNEM Yria O, + [Bp NACCUBHLIN OTNOP LWTabens
BO3pacTaeT, TaK Kak yBe/MymMBatoTCs 30HbI CABUXKEHUA HACBLIMHOMO rpysa.

KonmyecTBeHHbIE 3aBUCMMOCTM CONPOTUB/IEHNIA BHEAPEHWUIO OT YIrNI0B O, U By Npn-
BefieHbl Ha puc. 1. BefiMumHa ycunmnii yMeHbLLAETCA, eCiM MEXKAY OCbHO anbl U HanpaBieH -
eM ee BHEIPEHS COXPaHSeTCs yron a, = 5+10° Tak Kak npu o, = 0° Cu/bl TPEHWS AeicTBY-
0T 1Mo 06enmM CTOpoHam nanbl. B uensx npefoTBpaLleHns pe3koro pocta YCUInii B Nepuog,
BHEAPEHUS CTPEMATCA K COOMIOLEHUIO PaLMOHaNbHBIX COOTHOLUEHUI MeXAy BenvmynmHamu
YI/I0B O, U By, @ TaKXKe NPUMEHSIOT Nanbl CO CKOLLIEHHOV NepefHell KPOMKOM.

Mpy HarpebaHUn MaTepuaia CONPOTUB/IEHNS TaKXXe 3aBUCAT OT OPUEHTMPOBKMN OCK
nanbl OTHOCUTENIbHO OCHOBaHMSA LUTabens U BeIMYMHBI BbIXOAA Nlanbl 3a JIMHWUKO MepesHel
KPOMKM NAnTbI. Mpy 3HauMTENIbHOM BblIETE Nlanbl YCUnsA HarpebaHus pes3ko BO3pacTatoT,
OHAaKO NpK 3TOM Narna HapyLlaeT HanpsXKeHHOe COCTOsHME LWTabens nepes KPOMKON NANTLI,
1 COMPOTUB/IEHUS BHEAPEHMIO NANUTbI CHUXAIOTCS.
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Puc. 1. BnvsiHve NonoXeHus narbl Npy BHeAPEHUM B WITaGeNb Ha CONPOTUB/EHUE
BHEJPEHNIO

Mpoun3BOANTENBLHOCTL MOTPY3KM MPSMO NPOMOpPLMOHaTIbHa 06beMY MepBOro Harpe-
6aHWs, KOTOPbIVA 3aBUCUT OT LLUMPUHBI 3aXBaTa, CPefHel BbICOTbI CABUIaeMoro cnos rpysa u
rnyouHbl BHeApPeHWs. B CBOIO oyepefpb, CPeAHsAs BbiCOTa CABMIaeMoro C/os rpysa 3aBucuT ot
BbICOTbI Nanbl U CpefHero pasMepa Kycka, nepefisuraeMoro nanoi. BeicoTy Harpe6atoLeii
nanbl HEO6X0AMMO MO BO3MOXHOCTW CKOPPEKTMPOBATbL C pasMepoM NepemMeLLaeMoro Kycka
rpysa.

TakvM 06pa3oM, Ha OCHOBaHMM aHa13a BO3MOXKHbIX CMOCOO0B MOBbLILLIEHWNSA NMPOU3-
BOANTENbHOCTW MOrPYy304HOM MallMHbI C HarpebaroLwyMm nanamu, 6bin NpeanoXeHsl cre-
AyIoLLMe KOHCTPYKTVBHbIE MeponpuaTus (MPYMEHUTENbHO K MawwmnHe MI12), obecneynBato-
LLMe NOBbILLEHNe ee mnpou3soanTensHocTM Ha 20%. LuprHa 3axBata nuTaTens BMecTe C
ywnputenamu ysenmyeHa ¢ 2700 go 3000mm nnm Ha 11%. I3MeHeHa KMHeMaTuKa ABUKEeHNS
Harpe6aroLwmx nan. Jlana 6biia yBennyeHa Ha 70MM unu Ha 9% 1 nosepHyTa Ha 5°, BbicoTa
nanbl yBenuyeHa co 170mm go 200mm, T.e. Ha 18%, Ana nepemeLleHNs KYCKOB C HamMb0/b-
UMM pa3Mepom B NH060M ceuveHnn 900MM, a TakxKe YBeMyeHa LUMpUHa CKPeBKOBOrO KOH-
Beliepa 0 970Mm.



