IM3BLECTH
TOMCKOI'O OPACEHA TPY1OBOI'O KPACHOTO 3HAMEHH T1OJIMTEXHUUECKOI'O
MHCTHUTYTA umenn C. M. KHPOBA

Tom 123 1963

0 CO3JAHHHU NJIMHHOXOOOBBIX MHEBMATUYECKUX
bYPUIIbHBIX MAHIUH BPAIMATEJIbHOIO AEWCTBUA

0. 4. AJIMMOB, B. 3. IO3MAPOB

TeopeTnycckye M sKcmepUMeHTadAbHble PAGOTH 110 HCCAENOBAHHIQ 11PO-
HCCCOB paspylleHia ropHeix nopon [l, 2, 5] o6OCHOBBIBAIOT BO3MOMKHOCTb
CO374aHHA OYPH/IbHLIX MAlIMH BPallaTeJbHOrO AeHCTBHS, CrOCOOHBIX OYypHUTDL
wnypsl B nopopax f = 6—10 co ckopocteio 10 2—3 m/mun. Ina obecneve-
HHSL Takux cKopocTefl OypeHus HeoOXOAUMBLI BHOJHe ONpele/eHHble Napa-
MeTpbl OypHAbHbIX MawuH. Ha puc. 1 (a, 6, 8) npuBeaeHbl 3aBHCUMOCTH
MeKAY CKOPOCTbIO OypeHHs, yCu/IHeM NoJaul, uncjioM o60poToB 6ypa | Kpy-
TSILHM MOMEHTOM NpH BpaluatesbHOM Oypenun. CKOPOCTL OYypeHHs LINYPOB
aiametpom 40-—46 mm BO3pacTaeT ¢ yCHJAMEM IOJAAUM M NpPH BCEX YCHJMSIX
nojflaul ¥MeeT MaKCHMa/lbHOe 3HaYeHUe IIPH CKOPOCTH BpaleHus Gypa 300—
450 06/mun. C yBenuueHHeM YCH/Usi NOAAYH YBEJHUHBACTCS M KPYTSIIUI
MOMEHT, HEOOXOAUMbIH A5 BpalleHus Oypa.

[To nannbiM uccaenoBanui [1, 2] ans mosyueHus ckopocteii OypeHHSs
2—3 m/mun B nopomax, xapakrepunix Ias maxt Kysbacca, uesecooGpasno
HMeThb CBepJla ¢ yCHauaMH noiaun 600—1300 ke. OgHaxko, Kak mnokasaJja
NpaKTHKa BeaeHHd OyPHJbHBIX paboT, NPUMEHeHHe OYPUJIbHBIX Maillug Bpa-
laTeNbHOTO 1eHCTBHA, CO3JdHHBIX MO CXeMaM KOJOHKOBHIX CBepa IBK-2m
¢ NOBBLIIIEHHBIMH TlapaMeTPaMH, He J4eT 0KUIAaeMOro NOBBIIIeHHST [IPOH3BO-
JAUTEABHOCTH OYyPHABHBIX paboT. XapaxTepHble 1/s1 KOJOHKOBbIX CBepJ BCIO-
mMoraTe/bHble Oolepauuu (3a0ypHBaHMe, CMeHA UITAHT) CBOAAT Ha HeT CKO-
pPOCTHble KauecTBa Takux MawuH. KpoMe TOro, oTcyTCTBHe HarnpapBslOLMX
YCTPOUCTB Ass1 OYPOB NPHBOAMT, NMpu O0JbHIMX YCHJAUAX 1107auu, K elle
GoJsibllieMy 3aTPVAHEHHIO TIPH 3a0yDPUBAHHM M K H3rHGaM OYpPOBOro UHCTPY-
MeHTa. [TosTomMy A/1s1 6yPH/LHBIX MAllIKH, CO3/laBAEMBIX A5 paGOThl ¢ GOJIb-
HIHMH YCHJIMSMHM M CKODOCTSIMH [10a4H, Heo6XOmuMO H3BICKMBATL HOBBIE
KOHCTPYKTHBHbie cXeMbl, Pa3pa0oTKOil HOBBIX KOHCTPYKTHBHBIX cXeMm Oy-
PHJBHBIX MAIUHH BpalllaTe/bHOT0 NEHCTBUS M CO3JaHMeM HOBLIX THIOB OY-
PH/IBHBIX MAlUMH 3aHHMaeTcs Kadeapa rOPHbIX MALIMH ¥ PYAHHYHOTO TpaH-
criopta TOMCKOro MOJIMTEXHHUECKOTO HHCTHTYTA. 37ech Obijii 000CHOBAHBI
pasJHuHble cXeMbl U NapaMerpbl AJHMHHOXOAOBBLIX OYPH/IbHLIX MaLUHH H IO
HUM CO3JaH psaJg MallMH ¢ 3JeKTPO- U ITHEBMONPUBOAOM, C MeXaHHYECKOH U
FHApaBJAHYECKOl 1nofaueil [2—4, 6].

[1pu co3aaHUM AJMHHOXOAOBbIX NHEBMATHUECKHX CBepJI, YyCTAHABJIHBAE-
MbIX HAa MAHHIYJATOPAX NOTPY30YHBIX MAlUMH, PYKOBOJACTBOBAJHChL C/AeAYIO-
UWHMH TPeOOBAHUSIMH:

1. bypunbHas MallHHA [0J3KHa HMMeTh Hapamerprl, olecileyHBatolliue
CKOPOCTH OypeHHst 10 2—3 M/MuHr B CKOPocTh 06paTHoro xoxa Oypa 8—
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10 m/mun. Taxk gax B npouecce OVpPeHUst WINYPOB KPEHNOCTh [OPOL  OUelh
yacto Mensercs (0OcoBeHHO NPHM MPOBeLEHHM KBepPIUJAAroB), To CBepPJio J0J-
KHO 06/1a714Th CNOCOOHOCTHIO ABTOMATHUECKH H3MEHSTh PEeKUMLL OYypPeHus,
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Puc. |. BaanmosaBucumocTn Mexay napamerpamu Gypein
a) 3aBHCHMOCTB cKopocth Gypenust U o7 narpysku P na
aogoro {no aanuetm JI A, Upefinepa); 6) 3asHCHMOCTL
ckopocry Oypenust (U, aifuun}  oT CcKOpoOCTH  Bpaulenus
pesua (n, ob6fmun) (no I'. H. [TokpoBexkomy): 8) 3006l H3-
MEHEHHs! KPYTSIero MOMelTa B 3aBUCHMOCTH OT YCHJEHHI
neaayn npi BpamwaTeasHoN Gypenun B necuanuxke f 8—12,

HacTpausasch Ha Haubosee 3KOHOMUYHDLIA pemum (B npemenax MOUHOCTH
apurartead), o0ecrneyuBAOUIHIE MaKCUMaJabHO BO3MOXKHBIE CKOPOCTH Oype-
HHst. HeuenecooGpasno coszpapath pemuMbl, obecneyupaiolme ckopoetn Oy-
peHust ¢puille 3 Mm/mun. B 3TOoM cayuyae coxpawenue Bpemenn Oypenus Oy-
7eT COCTaBJSITL HE3HAUMTE/ILHBIE NMPOLEHT N0 OTHOWEHHIO K BPeMeHu 1O
HOTO UHKAA OYpeHHs WINypa ¢ YYETOM BCHOMOTATe bHbIX OUE€DALMIL. Ipn
OypeHuy wnypa raveuHOU 2 M yBeJuueHHe MallMHHOW CKOpocTh ¢ 3 10
4 m/mur yMeHbIIHT BpeMsi OypeHus mwnypa Ha 10 ¢ex, B To BpeMs Kak cpeli-
Hee BPEeMS BCTIOMOraTesbHBIX Omepauuit npu Oypeduu WINypa papHo 2-
3 mun. JagbHeiilllee yBeqnuenHe TPOUZBOAHUTENBHOCTH OYpH/bHBIX paboOT
11e/1ec006pa3HO MPORBOAUTE 34 CUET COKPAUICHHSA BPEMEHH BCIOMOTaTe/IbHbBIX
Il MOJATOTOBHTENLHO-3aKJAOUUTENbHLIX Onepaluii.

2. BypusabHas MallMHa [0JKHA MMEThL YCTPOHCTBa nojaep:Kanus Oypa
npu GypenuH M 3a0ypHBaHUH, OYPUTL WNYPL Ha nojHyio TiyOuHy Oes cMe-
Hbl LWITAHT, HMETh YCTPOHCTRA, CO3aalomue paciop ceepia B rpouecce Oy-
PEeHUs] MeXI1y TPVAbI 34005 H MAHUNYJAATOPOM, H YCTPOUCTBA, KOMIEHCH-
PYIOLLHE OTXOJ CBepJa OT TPyau 3a00s npy NOBOPOTEe CTPE/bl MAHHIYAATO-
pa [2]. Hanuuue nepeudcsleHHBIX 3J€MEHTOB  TTO3BOJIMT COKPATUTL BpeMA
BCIIOMOTaTeALHBLIX ONCpallMid Npu OYypPeHUH, TEM cambiM YBEJHUHTL MPOH3BO-
AUTENLHOCTL GYPHJALHBIX paOOT.

3. BypuabHas MauiMHa J0JKHa OLIT, NPOCTOH MO YCTPOHcTBY M YNPaB-
JCHMIO, HajexKHOil B pafoTe, JelleBOl, N0 BO3MOXKHOCTH Jjerkoit  (150—
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170 ke), 6bIcTPO U yHLOOHO pa3bupaThesl Ha OTHAE/bHble YacTh NpH cOOpKe H
pa3Gopke Ha MaHHMyJsATOpe TNOFPY30YHOH MaUIMHBL, TpeOGoBaTh MHHHMAJb-
HOTO KOJMUECTBA BCIIOMOraTe/bHOIl anmapatypbl. IJTH KayecTBa NO3BOJAT
COKPATHTL BpeMs NOATOTOBUTEALHO-3aKJAIOMHTE/NbHBIX Onepauuit npu Oype-
HHH M YBEJHYHTb IKOHOMHYECKYIO 3(P(EeKTHBHOCTL HOBOH TeXHHKH.

Patora no cozgatlio nHeBMaTHYeCKUX OYyPHJAbHBIX MAIIHH NPOBOAHAACH
B CJCAVIOIMX HANpaBJeHHsIX:

I. OBocHOBaHKHEe KOHCTPYKTUBHOH CXeMbl OYypHJ/ILHOH MAalIHHBL,

2. VccaegoBanue pa3avuHbiX THIIOB MHEBMOIPHBOAA OYPHIBLHBIX MaUIHI
¢ 1Leablo 00ecneueHus HeoOXOIUMbBIX peXkuMop Oypenns npu HanbGojee 3Ko-
HOMMUHDBIX THNAX JBHraTejell ¢ MHHHMaJbHbIM BeCOM M radapuTamu.

3. MccaenoBaHue CO34aHHBIX KOHCTPYKUAN OyPHILHBIX MallHH B .1a00-
PATOPHH W TIPOW3BOACTBEHHBIX YCJIOBHAX.

B pesysbTate aHaiM3a PasJMUHbIX BO3MOKHBIX CXeMm AJHHHOXOOBLIX
OYPHJALHLIX MAIUMH NPHIIIH K BbIBOAY, UTO AJis MTHEBMATHUCCKHX CBepJ Le-
Jecob0pasHee BCero UMeTh CXeMY ¢ OTA@bHEIMH TPHBOJAaMH [10Ja4H W Bpa-
nienust 6ypa. PaspaGoraHHble Ha Kageape ropHbiX MallHH M PYyAHHYHOTO
rpancniopra TITH anununoxonoBbie  3/71€KTPOCBePaa ¢ PEEYHOH M KaHATHOM
nonauefi ObP-1, 3BP-2, D AI1-14, D/L1-20 [1, 2, 6, 7], a Taxkxke 3JeKTPO-
ceepia ¢ rupponogadeir DCITTI [2] umetor aas rNojayn d BpauleHus Oypa
ONUH OOUMMHHA NBUraTEb.

OCHOBHBIM NPEHMYLIECTBOM ABYXIPHBOLHOH KOHCTPYKUMH CBep, IO
CPABHEHHIO C OAHOMPUBOJAHON SIBJILTCS, MO HALIEMY MHEHHIO, TPOCTOTA KOH-
CTPYKLMH CBepJsia, TAK KaK OTCYTCTBYET CJAOMHBI PEeAYKTOP, Pa3aessiouini
MOLLHOCTh ABHTATeNAs 10 ABYM KaHajgaM. [lpuMeHeHHe B 3JeKTPOCBEPJ/aX
OAHOTO ABHTATeAst ¢ Pa3jleleHHeM MOLIHOCTH Ha BpauleHHe H nojauy Oypa
ONpaBialo TeMm, 4TO B 3TOM CJjyuae HeoOXOMMO MeHbliee KOJHUECTBO all-
HapaToB ynpaBJeHHs (myckaTteseil, pese yTeuku, TpaucdopmaTtopos, My(dT
W T. n.). B cavuae Ke npMMeHeHHs NHEeBMATHUECKOH 3HEPTUM I3TH AOMNOJHU-
TeJibHble 3B€HbS OTCYTCTBYIOT.

Jias BbIGOpA THMA MOfaud AJMHHOXOAOBBIX NHEBMATHUECKHX CBepJ Obli
NPOBEAEH aHAJIM3 PA3JHUHBIX [IOJAI0LIMX MEXaHH3MOB: KaHATHOro, peedHo-
0, 1leNHOTO, BHHTOBOTO H ruapaBanveckoro. [1o psaay ¢akrtopos (npocrora,
HaneKHOCTb B paGoTe, KOMIIAKTHOCTh, o0ecneyeHne HEOOXONUMDBIX peKUMOB
GypeHusa U T. n. npeanouTeHne Oblji0 0T1aHO BUHTOBON nojgave. Ha ee ocHo-
pe pas3paboTaHa c¢xeMa JABYXBHHTOBOIO MOJaTuHKa M CO31AHO HECKOJbKO
papnanTos aaunnoxomosbix ceepa CIIB-111, CIB-2/1, CIIB3 [3, 4].

[Ipn 01uMHaKOBOH KOHCTPYKTHBHOH CXeme cBepJja OTJHYAINCHL APYr OT
Apyra THIIOM NHEBMONPHBOAOB MOAAuM I Bpantenus Oypa, a TakmKe KOHCT-
pyKukelt puuToBbix Mexanusmos nofaun. Ceepao CIIB-1/1 B KavecTBe ABH-
rartedst Bpaulatensa WMeeT POTALHOHHBIl ABHTaTelb OT IKCNEPUMEHTAJIBbHOH
oypuassoil mamuue BHUMOMILC. [las cHuxenns uncaa oGoporos Gypa
i TOBbLILIEHHS ero KPyTsAulero MOMeHTa B KOHCTPVKUHUIO JABdrateds Obla
BCTPOCH IJIAHETAaDHBIH PEAYKTOP ¢ NEPefaTOUHbIM UMCcAOM [ = 5,3.

Bpawertie 6ypa ceepaa CIIB-2]1 nponssoansocs 10pUHEBLIM MHEBMA-
THyecKknM auratesem [AP-5 co BCTpoeHHbIM peaykzopom (i ==2). B kaue-
cTBe npupoia spauarteas csepna CITB3 npumenen 1ectepeHvyaTriil MHeB-
MOJABUraTe b CHEllMaNbHOro HCroJHenusa. Bpawareis ¥ mojatuvk CBepJa
CIIB3 ydudHuupoBanb ¢ KOHCTPYKOHel OYPHUIbHON YCTAHOBKM BpallaTen:
Ho-ygapuoro neiicteusa by-1.

Jlnst BLISIBJCHHS NEHCTBUTE/NbHBIX NapaMETPOB BpallaTtead cBepa Obl-
JM HeOBITaHbl HAa TOpMO3HOM creHie. Ha puc. 2 npuseiieno H3MeHeHWe Kpy-
TALMX MOMEHTOB ABUraTeneill BpallaTeseil B 3aBHCUMOCTH OT uMcja 06Opo-
toB Oypa. Bpamartesap cepia CIIB-1J1 ¢ poranuonusiM ABATATeseM HPH
JABJEHHH BO34yXa B ceTH H—6 aru w uucae oGopotos OGypa n== 300—
400 06/sux pa3BuBaeT KPyTALIMi MOMeHT Ha Oype 8—I10 xea.



[Teperpysounas cnocoGHOCTH TPHMEHEHHOTO POTAUHOHHOrQ BpalaTe-
J¢ HeBeJIHKaA, Ou ocranasjauBaeTtcs npH CKOPOCTH BpaueHud BbIXOAHOro Ba-

aa 100 06/mun w My, = 10,0—12,5 kem (nasnesne Bo3ayxa 5 u 6 aru). Or-
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Pue. 2. Kpyrsuuilt moment epaularesefl AAMHHOXOLOBLIX [HCBAMATHUCCKHX — CBepJd  THIE
CIB: J-—c poraunoudsis, O —¢ JIOPIIHERBIM, /\ —C ILECTCPCHUATLIN  ABATATENENM BPa-
uenng 6ypa.

max
ROUIEHNe  — == 1,05-—1,2, 9PpexkTiBHAs MOUIHOCTL ABUraTenst Magda, a
it ’

YAEAbHBI  pacxoa Bo3ayxa Ha | addexTuBHyO 4. ¢. OUeHL BBICOK —-
2 m3/munfa. c. TeoperHuecknii pacueT MOIIHOCTH M pacXxoaa BO31yXa JaHHO-
ro JABUTATENs TIOKA3BIBAET, UTO NPH ero pasMepax poTopa IPGdeKTHBHAA
MOLIHOCTL [0JIKHa GbITh Bbillle, a Pacxoq BO3ayxa MeHblle, bospmoit pac-
X0 BO3AYXa M Maablil K. 1. J. POTALHOHHOTO ABWratensi BpalieHus 0Oypa
00ObsicHAeTCH OGUMM A5l RAHHOTO THNA ABHTATEJEH HeLOCTATKOM — yTeu-
KaMH BO31YXa MeXKJY POTOPOM H CTATOPOM JBHraTeaq.

Bpawatenu ceepa CIIB-2/1 nu CIIB3 ¢ nopuHesnim W igecTepeHUaATHIM
JABHraTeAsIMH B HCOOXOIMMOM HHTEpPBaJe CKOpocTeil Bpaluedus oypa—300—
400 06/mun HMeT NPH OHOM JAaBJEHHH BO3AYyXa B CeTU [PUMepHo OAHHE-
KOBBIIL KPYTSALMI MOMCHT. TIpu aaBjaeHun Bo3ayxa p =4 aTy H3IMEHEHHIO
ckopoctn Bpawenust ¢ 300 no 400 06/mur cooTBETCTBYET H3MeHeHHe KPYTH-
1ero MOMEHTa nlectepeHuaToro Bpawatens oT 12 1o 9 Kem, a MOplUHEBOrO
or 11 g0 5 kem. [lpn napieHuu BO3AYXa B CeTH 5 aru 3TH Opegeapl AJs 1de-
CTepPeHYaToOro M MOPIIHEBOro BpamlaTtesieil COOTBeTCTBEHHO paBHbl 17—
14 kemt n 18,510 ke.

JIOCTOMHCTBOM UictTepeHyaroro Bpauiatenss csepsaa CIIB3 apasercs
YCTOHUMBOCTL KPYTALLETO MOMEHTa IPH U3MeHeHHH Yicia o0opoTos Oypa.
[lpu p = 6 aTu v U3MEHEHHH CKOPOCTH Bpalenus 6ypa ¢ 300 no 400 06/sun,
KPYTSLIUD MOMEHT U3MeHAeTCs TONLKO Ha 3 KeM. B 3TOM iKe HHTepBase H3-
MeHeHUst cKOpocTeil nopmHesoli Bpamatearn csepaa CIIB-211 npn p =5 atu
H3MeHdAeT MOMEHT Ha 8,5 KeM.

HegocTaTKoM LIecTepeHyaToro Bpaulatess sB/AdeTcd €ro Masjag nepe-
Fpy30uHas crocobHocTh. /lpnrateas octanasanbaercs npu 120130 06/mun.

‘Mmﬂx
OTHoletHe T 1,06—1,25, Ilpu Oypennu Kpenoctp 10POA HACTo ME-
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HAETCSA, BCTPEUAIOTCA BKpan/jeHHs Gosee TBepabix Tea. [lostomy caeayert
OXKHJlATh YaCTOE «OINPOKUAbBIBaHHe» Bpawmartens ceepaa CIIB3 ¢ wectepen-
UaTbIM ABHCATEJNEM, HECMOTDS Ha ero OO/IbIION KPYTAUIMHE MOMEHT.
[lopwnesoit Bpawatens Oypa csepsa CIIB-2/1, necmorpa na Gogee
peskoe u3meHeHHe M,, W MeHblUHe €ro 3HaueHWs, paborat, OyaeT yCTOl-
unpee. OH octanasausaercss npu 50 06/mun Gypa. Ileperpysounas cuocoG-

max

MH
fepej] LIECTEPEHYATbIM $BJIRAETCS MEHbLUMIl yAeJbHBIi pacxoj BO3JAyxa Ha
| sppextuBuyto 4. ¢. (1 m3/munfa. ¢, nporus 1,3 m3/munja, c.).

KoHeTtpykTHBHAs cXxema nojgatunxos ceps CIIB-1JI, CI1B-2/1 u CIIB3
olHHakoBa. B tabu. | npuBeseHsl AaHHBIe ABHraTesell NMONATULKOB CBEpP. H
XdPAKTePHCTHKH MX NOJAIONIMX MEXaHH3MOB.

HOCThb = 1,9—2.3. JIpyruM npenMyluecTBOM NOPIIHEBOTO BPaLIATENS

Tabauya 7

= Haunbie noRaTUHKOB CBepr

=

. [Mokazatenu CMNB-1]1 u

5 CnB-21 CrBs3

1 Tun psurartens nonauu HOPINHEBOR | IMecTepeHyaTHil cuetu-

Ap-2 AALHOLO HCIHOJIKEHHS
BuutoBoit MexannaM nopauu

2 HapyxHblil 1HaMeTp BHHTA, MM 36 30
BHyTpeHHH nMaMeTp BHHTA, MM 28 23
Mpodiman pessbnl : NpAMOYFOJb- TpaneneHianeHas

Has

I11ar pe3avbui, Mu 10 6
3axonHOCTb BHHTA lud 2
Monaua na 1 o6opor, Mm 16 u 40 12
Yroq nogbeMa BHHTOBOH AMHUH,
zpad 5°43 n 21748 | 8¢

3 BunToBOI MexanHaM KoMIeHcaTOpa
0TX01a
lipodnns peab6u Tpaneuex-

HanbHas TpaneneHianpHad, nenas

Hapy:Hblli anamerp peabObl, 4 28
BryTpennuii pnamerp pesnOul, mm 22 30
lllar pe3n6ui, A H 2
3ax04HOCTD BMHTA 2 8§
[Topaya #a 1 obopor, MM 10 2
Yron nojybeMa BHHTOBOKH JHHHE, 17 ¢ 12
zpad 3038 u7°16" | g°

PesynbraTel uenbitanus nogatunkos csepa CIIB-1, CI1B-2/1 u CIIB3
npusenenn Ha puc. 3, 4. IIpu NOCTOAHHOM JaBJEeHHH CXKATOFO BO34yxa B
CeTH YBeJHYEHHe COMPOTHBJEHHS JIBUXKEHHIO BpalLaTeas NPUBOANHT K YMEHb-
IUEHHIO CKOPOCTH NMOAAYH NOAATUHKOB. [IpH HEKOTOPOM MaKkcuUMa bHOM 3HA-
UCHHH YCHJIMA NOJAayH IBHKEHHe BpalllaTesieil npeKpaliaercs.

Cgepao CITB-1/1, nMerolliee 01HO3aXOAHbLIH BUHTOBOH MEeXAHHM3M NOAA-
u, obecreyuBaeT CKOPOCTH M YCHJIUS MoAauu, HeoOXxoauMbie Mpu OypeHuu
wnypo B nopogax [==4-—10. Hengocrarkom nozatunkos csepn CIIB-1/
ABJIACTCSA MaJast cKOpocTh o6paTHoro xona. [lpu naBiaeHun Bo3Ayxa B CeTH
5 aru, ckopocTb 06paTHOTO XOAa paBHa 3 M/mun. DTO 3HAUHT, YTO Ha Ole-
pauuio OTBOAA Bpauiateas nocje OypeHWsT 3aTpauHBaeTcs NPH MJHHe LUMY-
pa 2 m 40 cex na opuH wnyp, uau 27 muHyTt Ha 40 wnypos.

Jpyro# HerocTtaTok 01HO3ax0aHOro0 MexauuaMa nojgauu cgepaa CITB-1]1
— ero HU3KH# K. 0. 1.

J1OoCTOMHCTBOM uUeThIpeX3aXOMHOr0 BUHTOBOTO MeXAHM3Ma MOjauyn cBep-
Aa CIIB-2]1 sasiercs Goablias cKOPOCTh 0TBOAA Bpatuarens (13—15 m/mun
1ipH p = 4—>5 aru) u GoJsee BHICOKHIi, 10 CPABHEHMIO C OJHO- H ABYX34X0[-
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HLIMH MeXaHH3MaMHU nogauu, K. 1. 1. OfHaKo NOJAaTUYHK 3TOro CBepJya He MO-
AKeT 06eCcneynTh YCTOHRYHBOH cKOpoCcTH OypeHuss MeHblle |5 M/muH, Tak KaK
NpH fagdpHefilleM CHHXKeRuM uHcaa ofopoTos ABHratens Iogaun AP-2 mpo-
HCXOJHT €ro OCTAHOBKA.

K nepocTaTkaM 4eThipeXBUHTOBOrO [OAATYMKA CJelLyeT OTHECTH pe3Koe
M3MEHeHHe CKOPOCTH MOJaud NPH HE3HAUMTENTbHOM H3MEHEeHHU YCH/IUs [10-
Aaud. YMeHplLIeHHO ycuausa nofgauu ¢ 1250 no 1100 ke (p =5 aru, puc. 3)
COOTBETCTBYET YBeJHUeHHe CKOPOCTH MOdaun ¢ 2 10 4 M/mu.

[1pu OypeHHH nopoibl 15 TOTO, UYTOObI COXPAHSATL MOCTOAHHYIO  CKO-
pocth OypeHuss W u30exaTbh 4acTOH OCTAHOBKM ABHMraTteJsi NMOAAUH, Heo0x0-
JIMMO TIOCTOSIHHO MEHATL jJap/jeHHe BO31YXa, NOJABOJHMOro K ABHTATENIO NO-
JlaTyHka.
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Puc. 3. 3aBUCHMOCTL  MEXKAY YCHJHEM M CKOPOCThIG [10-
L ER T 104aTUNKOB: (O~——0IH03aX0AHDLI} BHUHTO-
BOo# mexanuam nogauu crepaa  ClIB-11, O —ueTtwipex-
3axX0NHLIT BUHTOBOI Mexanusy noaaun csepaa CIIB-2]1.

[TopaTtunk ceepsaa CIIB3 nMeer Gosee MuiaBHOe H3MEHeHHe CKOPOCTH
IIPH H3MEHEHWM yCuaus nofaun. Mamenenwio ycusnus nopaum ot 750 10
1500 ke (p =4 aru, puc. 4) COOTBETCTBYET H3MEHECHHe CKOPOCTH NoJayu OT
3 10 0,9 m/mun. Tlpy ONMHAKOBOM JAABJEHHH BO3/yXa B CeTH NOJATUHK
ceepaa CIIB3 passupaer HoJibllive YCHAKWA MMOAAUM, ueM [10AATUMKHM CBEPJ
CIIB-1/ n CIIB-2/1. CxopocTnr o6patHOro Xoja ero BpallaTtesnd panBHa
55—7 m/mun npu p=4—5 aru, 4T0 A0OCTATOYHO COOTBETCTBYET TOCTAB-
JIEHHbIM TPeOOBaAHHUSIM.

Kak oTMeuajoch soiltie (puc. 1,8), CO3aBaeMOMy [101aTYMKOM YCHIHIO
TO/1aYd [0JKHO COOTBETCTBOBAThL OIpe/e/eHHOe 3HadyeHHe KPyTdmero Mo-
menTa Bpamiatead. [1pn nasjenuu B cetn b aru nogatukku ceepn CIIB-11
u CIIB-2/1 passuBaior ycHaus nogaun no 1300 xe. s Toro, 4toBul Npo-
ece OypeHHst Oblj YCTOHYMBBIM, BpallaTenn CBeps AOJKHbI HMeThb KPYTs-
il MOMeHT B npeneqax 20-—25 kem. JtoMy TPeOGOBAHUIO YAOBJIETBOPSAIOT
ppamatenu cseps CI1B-2/1 u CI1IB3 B nvanasone cKOpocTeil BpalleHns Oy-
pa oT 50 no 250 06/mun M COBePIIEHHO He VIOBJETBOPAET BpailaTe/b CBEp-
gaa CIIB-1/, nmerowmit M p g = 9 K.

[MonaTtuuk ceepaa CITB3 y:Ke npu n1aBACHUH BO3AYyXa B ceTd b aru pas-
BHBaeT ycusue nogaun fo 1800 xe. Takomy ycuaWio noaaud A0/1:KeH COOT-

8



BETCTBOBATbL KPYTALIMII MOMEHT BpallaTtess NMOpsijgka 35 kem. Bpawmarenb
Ke CBepJ/1a Pa3sBUBAET NPH P =6 ATU MAKCUMAILHBIA MOMEHT M, 1,y =22 K2M.
CaenoBaTe/1bHO, NpH OypeHUH NOPoAbl HEOGXOAMMO TPOH3BOAUTL PEry.H-
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Pue. 4. 34aBucHMOCTh MEKIY YCHJHEM H CKOpOCTbio nofgaun foaardnka ceepsa CIIB3.

POBKY JAaBJEHHs BO31yXa, IOABOJHMOrO K MOAATUHKY, WHaye Bpaulate/b
Gynet uvacto onpokuabiBaThes. Ienecoobpasuo nogatunk csepaa CIIB3 ¢
AAHHBLIM TUNOM BpalliaTesJisi HCMOJb30BAThH NMPU  AaBJEHHU
B 3tOoM cayuae oH Gyaer pa3BuBaTh ycuaue nonaud fo 1000—1100 xe. Jdas-
JeHHe BO3AyXa, NMOJABOAMMOTO K BPALLATENI, A0/KHO OBITL 5—6 aru, 4To-
6ot oGecneunts M, = 20—22 xem. Ilna NOJTHOrO HCNO/ABL30BAHHS BO3MOXK-
Hoctell moaatuyixa ceepaa CIIB3 Bpawartenp nosxeH uMeTb 3HAUYUTEILHO
0OJIbIIHE KPYTALIHA MOMEHT W Meperpy3ouHyio CrnocoBHOCTS.
[Tpombiinentbie ucnbitauus ceepsa CIIB-1J1 u CIIB-2]] na CrenaHos-
ckoM Kapbepe T, ToMcka W Ha waxrtax Kys6acca noiaTBepauan padoToco-
coGuocTs cBepaa CIIB-2]1 u HenoctaTtkn csepma CIIB-1/{ [4]. B nopoxax
kpenocthio [ == 6—=8 cBepao CIIB-2]] ofecneunBano MAIIMHHYI CKOPOCTh
Gypenus a0 1500 m/mur npu nasnenun Bo3ayxa B cetn 3,50—4.5 aru. Bpema
0BypUBaHUA OJHHM. CBePJOM 3a60s naoutaabio 14,5 x2 (38 wnypos) cocra-
Bua0 3,5—3,8 vaca. Ilpu 01MHAKOBOM BpeMeHH oOypHBaHuUd 3a00d9 C¢BepJo
CI1B-2/1 3amenuso 4 OypuiabHbIXx MojoTka Tuna [IP-30u6, npu 3ToM npo-
M3BOAUTENLHOCTL TPyda pabouux yBeguuuach 0oJjee ueMm s 2 pasza, Ceepaa
CIIB3 B nHacrosimiee BpeMs TOTOBATCS K MPOMbBILIJIEHHBIM HCIIBITAHHSAM,

[To pesysnbTaTaM HCC1€10BATeAbCKMX W KOHCTPYKTOPCKUX PAaBoT mo Co-
3/1aHHI0 NJHHHOXOJZOBbIX MHEBMATHUECKHX CBePJ, a TakKiKe UX NPOMbILLJIEH-

HbLIM HCOLITAHHUSM, MOXKHO CAeJaTh CJe/lVIolne BbIBOJDLI:

BO3/lyXa 3 aTu.



I. HameueHHbIH NyTbL CO3AaHHA AJMHHOXOAOBBIX NHEBMAaTHU4EeCKHX OY-
PHJILHBIX MAIUHH BEPeH, YTO NOATBEPAHNOCH NPOMBIUIIEHHbBIMH HCIILITAHHS-
Mi cBeps. KoHeTpykTuBHas cxema nomatuukoB csepa nrna CITB nokasaaa
cebs padotocnocoOHOR M HaleXHOll B 3KcmayaTauumd., Bpemsa Bcnomora-
TeJbHBIX onepaunit npy OypeHHU LINYpPOB 3HAUHTEJBHO COKPATUJIOCL [0
CPaBHEHHIO C KOJOHKOBLIMM OYPHJALHBIMH MalIMHAMU H OVPHJAbHBIMH MOJOT-
KaMH; YBEJHUUJIACh MAILUUHHAs CKOPOCThL OypeHUs #1, BCJeACTBHe 3TOro, No-
BbICH/1aCh 00Ulas NPOM3BOAMTENbHOCTL TPyda Npu O0ypuBaHuu 3abog,

2. KOHCTPYKIIHMIO BUHTOROr'O MeXaHH3Ma NOAAYH HEOOXOIUMO COBepLIeH-
CTBOBATh € lLieJblo 00eCrneueHHst HEOOXOMUMBIX PeXHMOB OYpeHUd U MOBbi-
[IEHHA ero K. I. A.

3. Heo6xomuMO nposecTH JdajbHeHllee HCCJAeAOBAHHe [HEBMOMPHBOL
MOAauu PA3JHUHBIX THIOB ¢ 1llesiblo BbiOopa Haubosice IKOHOMHUYECKOTO H
ofecrneuyBaolLero HeoOX0AUMble PeXUMbI OypeHHs,

4. Pabora 1o coBeplUeHCTBOBAHMIO BpalllaTesneil Oypa NOJXKHa HATH B
HanpaBaeHHU YBeJHUeHHS UX KPYTALUHX MOMEHTOB a0 250—35 Kem Npu n =
= 300—450 06/mun Hypa, BHIGOpa HAMGOAEE 3KOHOMHUHbBIX THIIOB [HEBMO-
JBUTATe ed U CHHDKeHMS WX Beca W rabapuros.

5. OcHOBOl 7191 CO3MaHHS IIPOMBILIIIEHHBIX MAPTHI  IJIHHHOXO/OBLIX
NHEBMATHYCCKUX CBEPJ MOTYT cay:xUTh cBepaa CIIB-2J1 n CIIB3.
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