UCCAENOBAHHWE PACIUHUPUTEJA OJ BOCCTAIOLIHUX
BbIPABOTOK

H. B. Poduonos, 0. A. Posenbepe, B. H. Kapmunckuil

Beenenue

Kak mnokasanu mcc/eflOBAHUS PassiMUHBIX CIOCOGOB IIPOBe/leHHA
Boccrammux Brupa6otox B KysGacce {1], coBpemeHHEe cB0oeUHO-
6ypuabHele MmamuHH tHna CbM-3y u JIBC-2, kak nparuio, He obec-
MeYNBalOT MOJyUeHHe TOTOBOH BHIPAGOTKM HYXKHOTO ceueHus — 1,5 .
OpHo#t M3 OCHOBHEIX IIPMYMH 3TOTO SIBJASETCS OTCYTCTBHE TaKOrO HH-
CTPYMEHTa, ¢ NOMOIIBI0O KOTOPOTrO BO3MOXKHO OBLJIO OHL paclIHPATh
ckBaxuHH ¢ 300—390 mo 1200—1500 mm mpua coBpeMeHHOH MOLI-
HOCTH cOo0euHo-OypUJBHEIX MallH. B Hacrosiiiee BpeMs INpealpH-
HHMAIOTCSI MHOT'OUHC/JEHHBle IIOIBLITKM CO3JaHHSI HeOOXOAMMOTO HH-
CTpYMeHTa. YUHUTHIBas TPYLHOCTb 3KCIEePHMEHTANbHHX paboT o
HCIbITAHMIO HOBBIX MHCTPYMEHTOB B IlIaxTe, paboThl 10 CO3LAHHIO
HOBBIX HCIIOJHHTEJNbHLEIX OPraHoB AJS COOeUHO-OYPHJIBHBEIX MAaIlHH
HOJIKHEI COINPOBOXKIATbCH IIPeABAPUTEJbHEIMH TEOPETHYECKHMH HC-
caenoBaHuaMu. Llesbio TakuX HMccleZOBaHUE JNOJKHO ORITH ONpeje-
JIeHHe TPAeKTOPHH pesloB, FeOMETPHH HMHCTPYMEHTa, YCHJI4Sl pe3a-
HHsI, MOIIHOCTH IIPUBOJa H PEAKTHBHEIX YCHJHI.

Huxe npuBejeHo uccjeloBaHHE ONHOTO W3 BAPDHAHTOB KOHCTPYK-
uuu pacupuresned tuna PYII-1, npeasnoxenHoro m paspaGoraHHO-
ro xadenpoll ropHeIX MallMH ¥ PyJHHYHOro TpaHcnopra ToMCKOTo
NONUTEXHUYECKOro MHCTHTyTal,

Kparkoe onHcaHHe KOHCTPYKUHH

Pacmnpuresns Aas yriecnyckHuX neueit PYII-1 (puc. 1)mpen-
Ha3HayeH IJis pasbypuBaHusi ckBaxuH jauamerpoMm J390—500 ma,
npoiineHHbix o yrio mamuHO# CBM-3y (2], no nuamerpa 1500 mm.
PazpyuieHue 3ab0st ocyulecTsasieTcd i1ByMs kopoHkamu I u 11, umeto-
LWIMMH [0 YeThIpe pexylux 3y6ka (pesua). IlpuBomom paa pacuiu-
putenas cayxur mamuHa CDBM-3y, coenuHeHHass ¢ HEM IIpH NOMO-
mu Oypororo crasa. Ilocsenusas witanra /4 craBa BBepThIBAeTcA B

1 O. A. Anumos, B. H Kapmunckuf, 1. H Maanuxkos. Pacmnu-
puTeab yriaecnyckuelx neueii PYII-1. 3asiBka Ne 561065/22. Komurer no genam
nzo0perennii M oTKpuTHi npu Coere Muuucrpos CCCP,
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peabboBoil KoHer, Bana 15 pacwpntens. Ha Bas pacuupuress wHé-
CaKeHbl Ha IUIIOHKE COJIOKMPOBAHHBIE MeXKJy cOOOH NpsiMo3yGoe Ko-
HHYyeckoe Kogaeco [/ M mpsMosyboe uHUAHMHApUYecKoe Kodgeco . Ko-
Jeco / nepenaer BpalleHue o6eUM KODOHKAM uepe3 JABe OJHOTHII-
Hble nepenavyd, COCTOSANIHe M3 KOHHYeCKMX 3ybuaTbiXx KoJec I, 2, &
u 4. Koseco & sBisieTcss HEHTPAJbHBIM BEIYIIHM KOJECOM JABYXCTY-
TeHYaToOro IHJaHeTapHOTO MeXaHU3Ma H HaXOJWTCHS B 3aleNJeHHH ¢
AByMsa catesiutamu 6. Ha ocax care/uiuTOB 6 mocaKeHbl HA LINOH-
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Koponxa [ Bl B Aoporka /
V nodavu
Puc. 1. Kiuewvarnueckas cxema mexanusma pacuuputeqnss PVII-1:
P =390 mm—pnaMcTp ODepBOHAHANLHON CKBaXUNGLL, Dg=1500 MM — FHAMCTD

pacliupeHn Ol CKBa3KHHLL.

KaX caTe/UIUTHE 7, MOCJe/HHe, B CBOIO ouepelb, HAXOLATCS B 3allen-
JICHHH C LEHTpaJbHBbIM HEeNOJABHXKHBIM Kosecom 8. Henoasusxuoe
MoJI0KeHne BeHUa & obecmeunBaercs TOPMO3HBIM (hoHapem [0 c
Gammakamu /1, XOTOpLle NPH Ie€PeMEIUEHHH pacHIHPHTeas] BAOJb
OCH CKBaXKUHbl Bpe3aloTcsl B ee CTeHKH pesuamu 12. Bce 3yGuarwie
nepefayd paclMpuTess 3ak/JawdeHbl B obuiuilt kopnyc 9. Tlocaenuuil
npu oferaHuu CaTeNJIMTOB 7 IO HEHNOJBHKHOMY BEHEUHOMY Kouecy &
NOBOPAYUBALTCS BMECTe C KOPOHKAMH BOKDYI OCH CKBAXKWHBI H, Ta-
KHM 00pa3oM, BLIIOJHSICT POJib BOMHJIA.

Koporka ¢ sybkaMi (pe3llaMd) HMEeT CJAOXKHOE JBIHMKEHHE, CO-
CTosdlllee M3:

1) nocTynaTeJbHOTO NEepeHOCHOro ABHXKEHHS MOAaud BAOJIL OCH
CKBaXKMHBI BMECTE C OYPOBBIM CTaBOM CO CKOPOCTbH paBouerg Xo-
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na, Kortopyio obecrneunBaer MamnHa CBM-3y npu pas6ypuBanun
Vier= 6,96 cm/mun;

2) NepeHOCHOro BpAalllaTEIbHOTO ABHIKEHHsS BOKDPYT OCH CKBaXKH-
HBl BMeCTe C KOPIYyCOM peAyKTOpa pacllHpPHUTEJs;

3) OTHOCHT@/ILHOTO BpAallaTeNbHOTO [ABHXKEHHS BOKPYr CBOEH
OCH B IJIOCKOCTH, NapaJ/uleJbHOH AuaMeTpasbHOl IJIOCKOCTH CKBa-
AKHHBl H OTCTOsIeH OT mocJjegHedl Ha paccrosiHuu b = 120 mm.

KOpoHKH uMeIOT Takoe HalpaBJeHUe BpAalleHHs, IpH KOTOPOM
YIOJlb CKaJIBIBAeTCHd € TOBEPXHOCTH 3a0051 B HAINPABJEHHH OT TNEpH-
(epHd K LEHTPY CKBAaXKHUHBl, 4TO CIIOCOOCTBYET TPaHCIOPTHPOBKE
yIJiss 1 yMEHbLIAeT DeaKTHBHBIM KPYTAMIUA MOMEHT BOKPYrI OCH BBHI-
paborku. Hanpasaenne pasfypuBaHus obecneuyuBaercsi paHee Mpo-
OypeHHOH CKBaXXHHOH, IO KOTOpOH JBHMKeTcsi GYypoBOH craB ¢ Ha-
NpaBaAIIUMH GoHapamu M Oawmakamu. IlociaezHue wumelor mo-
BEDXHOCTH, obecreudBalolte ONpeAeJ]eHHoe NOJIOKEeHHe pacUIMpHTe-
JISl OTHOCHTEJIBHO CTEHOK YIVIECIYCKHOH TeyH.

Paciunpenune ocyuiectsasiercss B cleayiouieM nopsake. [Tocae mpo-
xonku Mamuaoid CBM-3y ckBaxuuel guaMerpom 390—500 mm 3a-
OypHHK M paclIHpHTe]b IIPAMOro XOZa CHHMAalOT CO CTaBa M HAaj
HUM yCTaHaBJHBalor pacmupHtenb PYII-1 B packpemieHHOM cocrosi-
HHH.

Ias mpenorspailedts BpalleHHss TOpMO3Horo qonaps 10 u Be-
HEUHOIO INIAHETApHOro KoJieca 8 B NPOYWIMHY KpblUKA [6 BCTaB-
JISIOT CTEpXKeHb, KOTODBIM paCKpeIJIsieTcss MeXIy CTOHKaMH TaKuM
ofpasoM, 4ToGH Oblio obecliedeHo IlepeMellleHHe B OCEBOM HampaB-
nenud. Ilocne BHenpenuss 6aimmaxoB /1 ¢ pesuamu I2 B creHky I3
eyyd CTePXKEeHb BHIHMMAIOT, & 3a NPOYIIMHY 3aKpeIlvIsioT KaHat, H
mpoiecc pasOypHBaHus neud npogosxkaercs. Ilo okonuaHuu pasby-
pUBaHHs pacIIHPHUTENb OTCOENMHSIOT OT OypOBOro CTaBa, KOPOHKH
CHUMAIOT, a OaliMakH CKJAJALIBAIOT B TPaHCIoprabenabHOoe MHoJoXKe-
HEe. B TakoMm Bhle pacuUIMpHTENb NPHU NOMOLM KaHaTa M Jebenku
BBIJAETCS Ha BEHTUISIUOHHBIM IUTPEK ¥ TPAHCIOPTHPYETCS A0 CJe-
Aywoulel CKBaxKHHBL B ciayyae Heo6XOAMMOCTH pacCIIMPUTEIb MOKET
ObiTb pa3oGpaH Ha TPH YacTH: PELYKTOP, BEHEU u KOPOHKH.

KunemaTHuyeckoe HccaenoBanve mexanusma PYII-1

OnpeaeseHue yrJaoBHX CKOpoOCTeH
3BeHbEB MEXaHH3Ma

Hucao 060poToB BeAylllero KOHUYECKOro KoJseca J/ MpHBOXA KO-
POHOK M COJIOKHPOBAHHOTO C HHUM BeJYIero LeHTpaJbHOro Kovieca
OCHOBHOTO IIAHETAPHOTO MEXaHH3Ma PaBHO 4HCJy OGOPOTOB LUMHH-
nesass mamuHel CBM-3y npu  pasOGypuBaHMH M PaBHO 17y = g =
= 51 006/MuH. '

OmnpeneneHre aGCOMOTHBIX YIVIOBEIX CKOpPOCTEH 3BEHBEB OCHOB-
HOTO IJIaHeTapHOTO MEXAHH3Ma MPOBOAMM TaGJAHYHBIM METOAOM O
npasuity Ceamna [3, 4]. B pesyabraTe umeeM: uucao o6opOTOB KOP-
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flyca PefyKTopa, BBIIOJNHSIOUIEro POJb BoAHJIa [PH  HEMOABHIKHOM
nJiaHeTapHoM KoJiece &, paBHO '

n
Rpex = Mg = ———— = 3,86 06/MuH.
2y Zg
1 +.____ « —
<7 25

YrioBasi CKOPOCTh CATe/JIUTOB 6 U 7
2z
Ng = Mg = nB( — —i) = — 15 06/MHH,
: 27 '

rle 25 =20; 2,=50; 2z, =18; 24=388.

3HaK MHHYC [OKa3bIBaeT, YTo HallpaBJeHHe BpPallleHHsl CaTe/JIATOBR
6 ¥ 7 NPOTHBOINOJIOXKHO HaNpaBJICHHIO BPALIEHHS LEHTPaAIbHOIO KO-
Jeca & B KOpnyca peZyKTopa BOKPYr OCH CKBaXKHHBI

hg*¥0

Puc. 2. Onpegesienne yrjoBofi CKOPOCTH KOPOHKH OTHOCHTENBHO KOp-
nyca paciiHpHTe s .

JJas onpenesneHus YIJIoBoH CKODOCTH KOPOHKH — OTHOCHTE/IBHO
KOpIlyca peAyKTopa-BOAuJa packialbiBaeM CJI0XHO® JBHXKEHHE
KODOHKM Ha [iBa NpocTefilllNX ABMXeHHs (pHC. 2): a) BpalueHHe KO-
DOHKHM TIPH BeLylleM LEHTPajJibHOM KoJece I W HENOJABHKHOM BOJH-
Je; 6) BpalleHWe KODOHKH IIPH HENOABHXKHOM Kojece [ H
np¥ BpalleHHH KOpIlyca pPefyKTOpa BOKPYI OCH CKBaXHHB C
ny= 3,86 00/Mun. PesyibTHpyIOLas YIJOBas CKOPOCTb KOPOHKH

My s 11y == (71 — Ng) A - 94,28 of/Mun,
22
rie - 2, =306, 2z, =18.
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AnHanurnHuecxKxoe HCCAEeZOBaHHE KHHETHKH
peXyued KpoMKH 3y06Ka KOPOHKH
M ypaBHeHHe MOBepXHOCTH 3ab04

BribepeM HEMONBHKHYIO NPSMOYTOJbHYIO CHCTEMY KOODAHHAT C
ueHTpoM B Touke O mepeceyeHHs: ocefi CKBaxKuHbBI M 3yGYaThiX KO-
Ji

Ay

Ocrobras ‘ Koporxa [
ORpYMHOCTIb

17
36’
nﬁ(
3, |
36
Koponka I7

Kopowra [/

Puc. 3. Cxema paloThl pacmHpHTENS:
a —TOpU30OHTANIbHA] TMPOEKUKRA; 6 — BePTHKAJBHARA IPOCKHHS .

nec 2 u 3 penykropa paciuupurensda. Ocb z HanpaBUM 1O OCH CKBa-

JKVH BBEpX, @ OCH X ¥ Y PAaCIONOXKHM B NEPHeHAMKY.IAPHOH I.10C-
kKoctd. Ilpuuem oce Ox coBMecTHM ¢ Ochlo 3y6uaThix Kojec 2—3

npusofa kopoHkH I (puc. 1 u 3). Torma mpu ¢ =0 BepruKa/bHAS
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IJIOCKOCTb, MPOXONsALIAS uYepe3 KpaHHHe TOUKKA pPeXYIIUX KPOMOK
3y6kKoB mnpaBoll KopoHku [, Oymer mapasanenbHa mnjaockoctd Oxz, a
CoDy, paBHEIM 2r (r =295 mm). Ha puc. 3 cXxeMaTuyHo Inpeacrasn-
JEeHO HayaJbHOe TogoXeHHe peaykropa pacuupurenas OAqB, u npa-
JHHAST [IePECeUEHHsT €€ ¢ IIOCKOCTRI0O Oxy H300pasutcs OTPe3KoM
Boi KopoHKH BoCoDo¢By (OA=a=446 um; AB=5=120 wmn).
B HavaJsibHEII MOMEHT TIOJIOXKEHHE pexyllell KPOMKH mnepsoro 3y6-
ka 3} cosnagaer c Touxoin Di.

PaccmorpuMm asuxeHue HauboJsiee yaaJeHHOH TOUKH 3! pexy-
umed KpoMku mepsoro 3y6ka xkopoHku I. Touxa 3! Haxonutcs BMe-
CTe C KOPOHKOH B CJOXKHOM JABWXKEHHH, KOTOPOe MoXeT ObITh pas-
JIOXKEHO, Kak OblJI0 CKa3aHo BBILIE, HA TPH MNPOCTEHIIMX ABHKEHHs.

O6o3nayum:

¢ == wp £~ yTOJ TOBOpPOTAa 3a BpemMs [ Bceil cuCTe-
Mbl B TEPEHOCHOM BpalllaTeJbHOM JBHU-
JKeHUU BOKDYT OCH Z;

n
Wy = O" = (0,404 | /cek. — yrsioBass CKOpOCTb IEPEHOCHOrO Bpallc-
HUS;
6O = o, [ — yron moBopOoTa KOPOHKM BOKDPYr CBOefl
OCH 3a TO K€ BpeMf f;
nn
g = — == 9,868 | /cek. — yriioBas CKOPOCTb OTHOCHTENbHOIO Bpa-
LIEHHUS.
Torga

[IpearnoaokuM, yTo 3a BpeMs ! B MEePEHOCHOM BpallleHHH pPelyK-
TOpP paCUIMPHUTE]S BMECTe C KODOHKOH TOBEPHYJHCh BOKPYT OCH 2
Ha yron ¢ u 3aHsaau nosoxeHue OABCD. Tlpu stom kpoMka 3y6-
Ka 3! B OTHOCHTEJBHOM [BUXKEHUH, BpPAIllasiCb BOKPYr OCH KOPOH-
KH, TIpOIHAeT yrJoBoH myth 8 = By = 24,420 u 3aliMer TmOJIOKEHHE
31, (puc. 3, 6). Ilonoxenne KpomMku pesna 3] B ILIOCKOCTH
Oxy onpepenntcs orpesakoM D3|, (puc. 3, a), paBHBLIM OTpe3Ky

1
3im, (puc. 3, 6).
B ofuiem BHIe MOXHO 3anucarb

D3} = 3(m,=r —rcos®.

dopMysa chnpaBeluBa TpU JOGOM 3HAaYeHHH yria 8.
3 ueprexka (puc. 3) ompenessieM KOOPAMHATBL X M Y TOUKH
31, Tloce npeo6pasoBanus OyleM HMeTb:

x =(a+rcos®)cose 4 bsing;

y =(a +rcos0)sino —bcos .
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[lostydenHble ypaBHeHHS NPEICTABJAAIOT COGO 3aKOHBI JIBHIKEHUS
KpoMKHi 3y6ka 3' B nuockocty Oxy. YpaBHeHWe TPAaeKTOPHM TOUKH
3! B niockoct Oxy HMeeT BHJ

y=xtgo—b(cos ¢ 4 sin o tg ¢).

YpaBHeHue MOBEPXHOCTH 3a60d, KOTOpast obpasyercst npu Ipo-
XOXKIECHUH CKBaXKAHBI paciuupurenem PYII-1 omuceiBaeTcst cucremoi
YpaBHEHUN:

x = (a-rcos®)cos e 4 bsing;
y = (a +rcos 8)sin ¢ — bcos g
2 =—(Vyoat 4 rsin 9).

Bpems, B TeuenHe KOTOPOTro pexyuias KPOMKa 3y6Ka NPOXOLHT
myTh Sy OT nepudepun 3a6osi 10 BHYTPEHHEH CKBAXKHHLI

rie Oy — yrioBofi myTh TOUKH 3! OT HAUAMBLHOTO IHOJIOMKEHHS 3}

J0 TOYKH, COOTBETCTBYIOILEH BBIXOAY 3y6Ka W3 CONPUKOCHOBEHMS
¢ 3aboem. Torna myre Sy Gyner paseH:

s = [/ T2 o

JlanHoe BpIpaKeHHe He MOKET ObITb TPOHHTErPUPOBAHO NPH MOMO-
I U3BEeCTHBIX HaM (yHKUMHA. B momobHbiX cayuyasix TPHXOILHTCA
OTKA3bIBATECA OT TOYHOIO AaHAJUTHUECKOTC  PelleHusl 3ajayum M
HCKaTb NPHOJIHKEHHOTO €e PeLIeHH.

'pado-amanuruniuecckoe pemelie 3anayl

I'pado-ananuTuyeckue MeToJbl HaXOJAT WHPOKOE UpHMEHEHHe
NMpakTHKe M, B YacTHOCTH, INPHU HCCAEJOBAHUH KHHETHKH WCIOJIHU-
TeJIbHBIX OPraHoB ropHbix MawuH [5]. OHM faloT HarJsgHOe pelue-
HHe 3aJayd M LOCTAaTOUHYIO CTelleHb TOYHOCTH.

Ha puc. 4 mpexacraBiena KapTHHa pacrpelesieHdss 1o MOBepX-
HOCTH 320051 pabOYHX YUaCTKOB TPaeKTOpPuil KpadHuUX TodeK pexy-
IWHX KPOMOK 3y6koB KopoHKH [. Ilox paGounm yuacTKoM TpaekTo-
pun HEOGXOAMMO IOHUMATh NMyTh 3a OAHH OGOPOT KOPOHKH, MPOXO-
AMMbBIH Dexyileil KpOMKOH 3yOka or nepudepud A0 BHyTPeHHel
CKBaXKUHBI, Ha TPOTSIKEHUH KOTOPOI'O NMPOHUCXOZUT IPOLECC Pe3aHHud.

Croco6 nocTpoeHust paGo4HX YUYacTKOB TPAEKTOPHIA OCHOBaH Ha
CASAYIOMHX COOODarKEeHUAX:

1. Tliockocts, MpoXofsilas dYepes KpaHHHE TOUKH — PexyLIUX
KPOMOK 3yGKOB KOPOHKH, SIB/ISETCS IVIOCKOCTBbIO WX BpauleHus. Caen
9TOH IUIOCKOCTH Ha puc., 3 ajs | KOpPOHKH NpefCTaBJeH OTPE3KOM
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CoDg = 2r, THe r — pajuyc BpalieHus KPOMKH 3y0Ka B OTHOCHUTEJb-
HoM -ABHKeHuH. [IpM NEepeHOCHOM BpaIleHHH KOPOHKH BMeCTe <
KOPIYCOM pACIIHPHUTENST BOKPYT OCH CKBakKMHH ILIOCKOCTh Bpalle-
HUs1 3y6KOB KODOHKHM BO BCe BpeMs JBMIKEHHS 3aHHMAaeT Kacaresb-
Hoe MOJIOXKeHHe K LMJIHHAPY paluyca ro, OCb KOTOPOro COBIAjaer
C ocbl0 ckBaxuHBl. HasosbeM 3TOT LWJIKHHAP OCHOBHBIM LHJIHHIDPOM,
a MPOEKIHIO ero Ha mIocKocTb OXY — OCHOBHOH OKPYXHOCTBIO. Pa-
JHAYC OCHOBHOH OKDYKHOCTH paBeH Be/lHW4HHE CMCLIEHHS IJIOCKOCTH
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Puc. 4. KaptuHa pacnpeiesesusi 1o IOBEPXHOCTH 3a6os paGouux
YUYaCTKOB TPaeKTOpHH KPaHHUX TOUEK pEeXKYWHX KPOMOK 3yOKoB
KOpOHKH I.

BpallleHus 3yOKOB KODOHKHM IO OTHOIUEHHIO K IapaJje/]bHOU el MJI0C-
KOCTH, NMpPOXOJsiiell uepe3 oCb CKBaxKUHHI (pHC. 3), T. e. ro = A¢B,.

2. OTHocHTeJBHOE IepeMellleHHe KpaiHe#d TOUKU PexKyIied KpoMm-
K¥ 3yOKa NPOHCXOAUT B ILIOCKOCTH BPALIEHHA II0 OKPYKHOCTH pa-
nuyca r. [Ipx moBopoTe IJIOCKOCTH BpallleHHs KOPOHKKH Ha yroji @
BMECTE C KOPIIyCOM pacCUIMPHUTEJNs BOKPYT OCH CKBaXKHMHBI PexXyllas
KpoMKa 3y6ka omumer yraoBofi nytb 6= 2442¢. 3a HauasibHOE
MOJIOXKEHHe TpuUMeM TOuky 3]  (Touka Ha mnepubepuu 3a60s).

Torna nepememienne Toukd 3! B miaockoctH Oxy or mepudepun x
BHYTPEHHCH CKBa)upHe OYAeT PaBHO OTPe3Ky 3| Ml;, INPeICTaBJsA-

emMy co6oii TPOEKUHIo IepeMeleHUsT Touku 3! mo JAyre OKDPYMKHO-
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CTH pajuyca r Ha CJleJl NVIOCKOCTH BpallleHUsi KopoHkH (puc. 3, 6).
AHasya xapTHHBI pacmpelesieHHs Mo MOBepXHocTH 3a6os pabo-
YHX YYaCTKOB TPAEKTOPHUH II03BOJIIET CAEJATh CJAEAYIOIHEe BHIBOJHI:

1. 3a Bpemsi omHOro ofopoTa pacCLUIMPHUTE]sT BOKPYr OCH CKBa-
60

XKUHBI ( = — = 15,04 ceK.) CYMMapHO€ YHCJA0 CJeJ0B 3VOKOB
n ‘ .
D

0c60UX KOPOHOK Ha MOBepXHOCTH 3a60si paBHO ¢ =~ 196.

a

TR

AN

5 T
a5~ §
7 77
L
AN
7

Puc. 5. BsauMBOe pacnosioxeHHe YJacTKOB TPaeKTOpHil 3y6KOB KOPOHOK (a), ce-
YeHHe CTPYKKH 33 OJHH 000pPOT pacmHpuTeas (6) W npepmosaraeMas cXema CHH-
THSL CTPYXKKH (8):

7-—BHYTpeHHsIsT CKBaXunra Dy; 2—HapyxnBas ckpaxuHa D2; 3 —pabounlt yyacToOK TpaeKTOPHH
3yBxa 2 KopoHKE I, 4—pabouni#l yyacToK TpacKTopHH 3y6Ka T KOponkH [; 5§ — paGounli yu2cToK
TpaeKTOpHH 3yG6Ka Kopouku 1I.

2. Paboure yuacTku TpaekTopuii 3yGKOB | KOpOHKH He mepece-
KalTcsl Mexay cofoll (puc. 5, a). PaccrosHue MeXAy HHMH Y
BHYTPeHHeH ckBaxKMHbl A S)= 12,55 mm, Ha nepudepun 1o HAPYXK-
HOW cKBa)HHe A S, =482 um.
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3. Paboune yyacTkd uMeloT HeOOJBLIYID KPUBH3HY B TLIaHe,
OJIM3KHM K MPSAMBIM, MO3TOMY 3y6OK TPH CBOEM ABMMKEHHH 110 326010
BolOUpaer (cpesaer) MHoOJOCY YISt TIPUMEPHO MOCTOSHHOH I1IHPHHBL.

4. Ilenecoobpas3Ho cmemartb 3y6GKH BTOPOH KOPOHKH 10 OTHOUle-
HHIO K HX TIOJIOXKeHuIo Ha puc. 3, 6 Ha yroa A@= 31,25° p nanpas-
JIEHHH BpalleHHs1 KOPOHKHU C TAaKUM pacyeToM, ytobbl pabouue yua-
CTKH TPAeKTOPHH ee 3yOKOB IPOXOAUAH Mexay pabouuMH yuacTka-
MU 3yOKOB MepBOH KOPOHKH. DTO YBEJHYHUT IMOBEPXHOCTL Pe3alius |
HCKJIQUHT TOBTOpPeHHe PaboThl ONLHOTO 3Y6Ka JNPYTrHM.

B3aumHoe pacrosoxeHue pabouMx Y4YacTKOB TPaeKTOpuil 3y6-
koB I u Il KopoHoxk nokasano ua puc. 5,a; Ha puc. 5,6 uzodpa-
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Puc. 6. Cxema mnepexkppiTHsi pabodux yuacTkoB 3YOKOB
OJlHOH KOPOHKH.

XKeHO ceyeHUe CTPYXKKH 10 IJuHe pabouero xoja 3a | obopor pac-
WHPHTENSI, @ HA PHC. D, 6 NpeanoJaraeMasi cxema CHATHS CTPYXKKIL
[Tpunsita «coToBasi» cxema pesauud. AH = I8 mm — ray6buna no-
rpyKeHHs1 3y6Ka B yroJb, paBHa I[ojaye paCUIMPUTENsT BJOJb OCH
CKBaXXHHBI 3a 1 060OpoOT.

5. Tak xax pa6ouMe Yy4yaCTKH TPACKTOPHH B MJIOCKocTH Oxy
uMeloT HeGOJIBLIYIO KPHBH3HY, a INojdada BJAOJAb OCH CKBa>XMHbl Ha
IJuHe pabouero ywactka TpaekTopuu 3ybka wMaJa, To pabouyiw

auHy nytd Sy omHoro 3y6ka 3a Bpemsi T = — == 0,32 ceK. MOXKHO
(')K

C JIOCTATOUHOH CTeneHbl0 TOUHOCTH ONPENeNHUTh KaK JJAHHY OKDYK-

HOCTH paaMyca 7, CTsarHBaomyw yroa 6, = 180°. Torma cymmap-

HBIH MyTb, NMPOXOAUMBIH BCceMH 3yOKamu 3a OAMH 06OpPOT paCIUUPH-

TeJIsl, paBeH

Qnr

360°

SZSQ(]:— ehq:182M'
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Ha puc. 6 noxasana cxema nepekpsiTHs paBOuHX yuyacTKOB 3y6-
KOB OLHOH KODOHKH. AHaJu3 3TOii KapTHHBLI IIO3BOJSIET CAeNaTh Bhbi-
BOA O PABHOMEDHOCTH 3arpy3kd KODOHKH B TeUeHHe OJHOro 06opo-
Ta Npu BpalleHdH BOKpyr cpoeld ocu. IIpu mpoxoxaenuu pabGouero
yyacTKa TPAeKTOPHH Pe3YJbTHPYIOILAs CKOPOCTb 3YGKOB H3MEHSET-
C HE3HAUUTEJIbHO W COCTABJACT BEJIHUHHY TNopsaaka v= 2,9 m/cex.

Pacuer cun npu pesanuu yras

Teopusi pesanust yraisi B Hacrosiiliee BPeMst HAXOAUTCH ellle B Ta-
KOM COCTOSIHHH, YTO He TFapaHTHpyeT TOJyYeHHs TOCTATOYHO TOUHBIX
JAaHHBIX NPH pacyeTe YCHJIMH pe3aHUsT YIJs BHOBb IIPOCKTHPYEMBIX
UCIIOJTHUTENIbHBIX OPraHOB TOPHBIX MawuH. [lns BLIIBJAeHHA Heo6-
XOAHUMBIX TEOPETHYECKHX 3aBHCHMOCTEHl INPOBOAUINCH U IIPOBOAATCH
MHOTOYHCJIEHHBIE IKCIIEPHMEHTAJbHBle pabOThl U TeOPETHUECKHe 06-
obwenns. B pesysbrate sTHX paGoT NpesioKeH pAX  IMIHPHYe-
CKHX 3aBHCHMOCTEH IJIA OnpejeleHUs YCHIMH Ha pe3lnax HauboJee
pacmpoCTPAHEHHBIX TOPHBIX MAMIMH H, B YaCTHOCTH, BPYGOBBHIX Ma-
wvH. Hanboslee NeHHBIMM H3 HM3BeCTHRIX HAM HCCJIENOBAHUI st
pacyera YCUJIHfl pe3aHHS YIJIsi HCMOJHHTEIbHBIM OpraHoM BPYGOBHIX
MallHH ¥ 0apoBHIX KOMGAMHOB, MO HAIUEMY MHEHHIO, SBJASIOTCH pa-
6oret M. M. Tlporoabsakonosa u C. C. Hekpacosa [13—15].

M. M. TIpoTonpsiKOHOB B CBOMX HMccieqoBanusx [13] mpuumea K
BBIBOAY, UTO IIPU pacyueTe YCUJIMH Pe3aHUs yT/isi pe3yaMy BPyGOBBLIX
MallHH HeoGXOAMMO YUHTHIBATbL YCHJIHs Ha IepeiHell H 3ajHeHl rpa-
HsIX pesla. B BLIBeNCHHBIX MM 3aBHCHMOCTSX YUHTHIBAJHCH MHOTHe
¢akropsl, npospiflOmKuecs mpH paGoTe pesna, HO AN IpaKTHYe-
CKHX DAacyeToB OblIM O4YeHb CJIOKHBIMH. Tak, Hanpumep, CHJIL Ha
3aJlHeHd TPaHH PEKOMEHA0BAJIOCh ONPEAENATL B 3aBHCUMOCTH OT ILIO-
IMaJH KOHTAaKTa 3aJHEH IpaHyd HHCTPYMEeHTa ¢ ymieM. ITpakTHuecku
Ke Onpefe/Th 3Ty IUIOWAAb odeHb TpyAHO. CuJbBl Ha TnepeHei
rpany M. M. IIpoTOAbAKOHOB CBSI3BIBA/A ¢ ABYMSi IIPOYHOCTHBIMIY
XapaKTEPUCTHKAMH: NIPEJEIOM MPOYHOCTH IPH CKATHH U KO3ddu-
LHEHTOM XDYMKOCTH YIJIsI, YTO TaKxe 3aTPYJHSIO0 pacyerThl, Ha
OCHOBAHMH JaJIbHEHIIUX CBOMX unccaepoBanud M. M. TIporogpsiko-
HOB IIPUILEJ K BBIBOAY O BO3MOXKHOCTHM VIDOLIEHHS DaCUETHHIX (pop-
MyJl 4, B YaCTHOCTH, /IS ONPeJeseHds CPeIHHX CHJ De3aHus yIJs
NPENJIOKUI POpMyTy

3
PZ cp = 135‘3de14’

rae g;— Mpeaesa NPOYHOCTH YTV NPH CXKATHH;
[ — nJlowanp MonepevHOro CeueHHs Cpesa;
L — nepumerp cpesa,

B omny6smkoBanneix B nociefHne rofsl paGorax C. C. Hekpaco-
Ba [15 u 16] nna ompenenenust rJIaBHOH COCTaBJIAIONIEH CHJBL pe3a-
HHsl MCIOJIb3YIOTCS JaHHBIE KOHTAKTHOH 3aJauyd TEOPHH YIIPYTOCTH
¥ BBIBOAATCA HOBOJIBHO CJIOXKHBIE pacyeTHble ¢opmydabsl. OAHAKO B
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KOHEUHBIX CBOHX BHIBOAAX OH MPUXOLAT K SMIUDHUECKHM (HOpMY-
JaM cteneHHoro tuna. OOHHM u3 HEJNOCTATKOB 3TUX (HOPMYyJI sB-
JsieTcsl MepeMEeHHOCTb IIOKasaTtesell CTeneHed B 3aBUCUMOCTH OT

3
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flAowiads NONEpEYHOZO CeYeHus Cpesa, Mm?

Puc. 7. 3aBHcHMOCTb CHJBI pe3aHHs (P, max, Ke) OT

NJOMAaAH NonepeyHoro ceveHus cpesa (f, mm?). bao-

kupoBaHHoe pe3sanue 3y6kom no ['OCT 4617—49

(y=14°.a =16°;  1oHeukui  Yroib (94 max =
== 5,6Ke[mm?):

¥ —710 onwraM; O -—no ypasHenuio Hekpacosa; A —1o ypas-
HEHHIO ABTODOB.

¢dopmbl pe3ua. Tak, Hampumep, A7 cjayyast GJOKHPOBAHHOTO pe3a-
Hust 3y6koym BpyGosoit mamudm (FOCT 4617—49) c yrsiom ¢ =0
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fl70wads NONEPEYHORO CEYEHUR CPE3A, MM’

Puc. 8. 3aBHCHMOCTD CHJBl pe3aHusl (Pz max, K2) OT NJIOWAJH NONEPeYHOro CeUeHus

cpesa (f, mm?). BaokupoBanHoe pesanse 3yoxom no TOCT 461749 (1=14° - a==6°);
HOAMOCKOBHHIH YIOab (37 max = 2,9 &k2/MMm?):
% —-TI6 ONHTaM; O —No ypaesenuio Hekpacoea, A —T0 ypaBHERHIO aBTOPOB.

MaKCHMAaJibHas CHJA pe3aHHus ompepessercs 1o ¢opMyle Pzmax =

~697max8™%7, a gas 3y6KoB  HeckodpKo mHoil  dopmer  (FOCT
4615—49 u 4616—49) P, max = 3,207 max @, TAe a — rry6uHa pesa-
nug. OTclofa caeiyer, 4To IJsi pacueTa HOBBIX DPe3llOB C JAPYrofi
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reoMerpueli HeoOXOMUMbl HHBIE (HOPMYJBL, a IJs BBIBOJA HX — HO-
BBle 3KCIEPHMEHTasMbHble HCCJAENOBAHHUS.

Kpome Toro, ecqin comocraBuTh paHHble 3xcrnepumenta C. C. He-
KpacoBa ¢ €ro TeOpeTH4YeCKHMH (OpMyJaMH B IIPOCTHIX KOODJAMHA-
TaxX, a He B Jorapudpmuyeckux, Kak aenaer ato C. C. Hekpacos, To
noJyyaercs, 4To 3TH (OPMyJbl He BCeria COOTBETCTBYIOT KadyecT-
BEHHO M KOJHYECTBEHHO 3KcnepumeHTty (pHc. 7—9). Bmecte ¢ Tem
B CMEXHOH 00JIacTH HayKH, B TEOPHHU pe3aHMUsi MeTasjIoB, NpoBele-,
HO OoJiblIOe KOJIHYECTBO paBoT M TeopeTHYeCKHX 00o0imieHHH, pe-
3yJIbTaThl KOTOPBHIX B COYETAHHM C 3SKCIEPHMEHTAJbHBIMH AaHHBIMH
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Puc. 9. 3aBucumocTb cuanl pesanusl (P, max, ke) OT IJIOWAAH TNOTEPeyHOro Cceye-
Hua cpeza (f, mu?). DnoxupoBanHoe pesanue 3y6kom no TIOCT 4615—49
(7 = 20° - @ == 25°); NOAMOCKOBHBIH Yroab (04 max = 2,5 K2/mM?):

X—no onbiTaM; O -~ 0n ypaeHeHHI0O Hekpacosa;, A -—M0 YPaBHEGHUIO aBTOPOB.

0 pe3aHdl0 YIJisi MOryT ObITb HCIOJb30BaHBl B pacyeTax HCIOJHH-
TEJbHBIX OPraHOB TOPHLIX MAIlHH.

B nocnennue roanl B Jabopatopuu Kadelpbi pe3aHHs MeTalIoB
ToMcKOro MOJMUTEXHHYECKOTO MHCTHTYTA HAa OCHOBAHHMM  IUHDOKHX
3KCIIePHMEHTAJAbHEIX HCCAeN0BAHUU pa3paboTaHBl OCHOBHBIE I0JIO-
JKeHUs] TeopuH pe3anus uyryHa [6—11]. [as pacuera cun pe3aHus
YyyryHa JAaHbl 3aBHCHMOCTH, YYHTHIBAIOIlHMe HaJWyHe CHUJ Ha mepen-
HEeH M 3afHell I'paHSX pexXyllero 3jieMeHTa H HX CBA3b ¢ Iapamer-
paMH Tpouecca pe3aHud:

P2=A1°df+Bl°dL’ (1)
Ry = Ays,f + Beoy L, (2)

rae P,— BeprukajbHasi cocTabasiounlas oluleil CUJBbI pe3aHus;
Ry~ ropusoHTajbHas cocraB/sionas ofileldl CHJBI pe3aHus;
o;— Ipefe/l NMPOYHOCTH IIPH CXKATHH;
[ — mulonianb romepeyHOro CeueHHsi cpesa;
L — pyvHa nepuMerpa cpesa;
A un Ay — x03(pdunHeHTH NPONOPUHOHAJNBHOCTH, 3aBHCSLLAE OT me-
peAHero yrJaa H TeMnepaTypH pe3aHug;
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Biu By — xosdduuyeHTs NPONOPUHOHAJLHOCTH,  3aBHUCSIIME  OT
3aJHero yrja M TeMIepaTyphl pe3aHuUs.

Ecan npeamnosiourth, 4TO OCHOBHBIE ITOJIOKEHHMSI TeOpHH pesa-
HHUSl CEpOro YyryHa HMeIOT MeCTO H IIpU pe3aHuu yIJisg, To 3TH 3a-
BHCHMOCTH MOryT OBbITh HCIOJIB30BAHBI [Js HYXHBIX HAM DacyeToB.
IIpu 3Tom cienyer OXHAATb, UTO CHJbl Ha TepeAHell u 3ajHel Tpa-
HAX peXYIIero 3JeMeHTa OyAYT B MeHblUEH CTeleHd 3aBUCeTb OT
TEMIIEPATypPhl pe3aHusi (MU OT CKOPOCTH pPe3aHHsi) H, CJIeJloBaTeJb-
HO, Ko3¢dulueHTH mnponopuuonatsiocty A,, A, B, By B O0CHOB-
HOM OYAyT 3aBHCeTb OT T'eOMeTPHU HHCTPYMeHTa.

ITpu pacuere P, ., OepeM oy, H IJIsi ciyuass GJOKHPOBaH-
HOro pe3aHus OyleM HMETh:

= qb, + a’tgk,

u

L=b,+2

cos &

3nech by — WHPHHA pexylledl KPOMKH pe3la B y3KOH 4acTH;
@ — LWIHpHHA Cpe3a;
§—yronm B mJNaHe (Yros 3aoCTpPEeHHs).

[Toarp3ysick 3KcnepuMeHTaJbHEIMM — HaHHBIMH HekpacoBa, MbI
onpenenuau kKoagpouuuentel A; u By B ypaBhenuu (1). Ilpm pesa-
Huu 3y6kamu (I'OCT 4617—49) mpoHeuxkoro u MOAMOCKOBHOTO yT-
Jelf 3HaueHHsl Kak A;, Tak U B, COBMajalT MLOCTATOUHO OJIMU3KO.
Huist o6oux yriiell vx MOXKHO NpHHATH paBHbIME A; = 0,32 u B, = 0,6.
3yoku no I'OCT 4617—49 umeloT c/jefyiollylo TeOMeTPHIO: nepes-
HUi yroa 7§ = 14°, 3apHuil yrosg &=6° mupuHa B HUXKHed (3an-
Hell) wactu by = 7,5 mm. Jnas 3yoxos nmo TOCT 4615—49 (7 = 20°,
a=25° bo=i3,5 mm) 3HaueHHs KO3(QPHUIUEHTOB COCTABJISIOT
A;=0,3 u B;=0,25. Kak u cjaefoBaso 0XHAATH, He3HAUUTENbHOE
yMeHblileHHe Ko3(pduuuenra A, B 3TOM CJyyae BBI3BAaHO yBesuye-
HHEM NepelHero yris, a 3HauuTejbHOe yMeHblUIeHHe Ko3(pduiueH-
Ta By — OOMBIINM yBeJHUeHHEM 33MHEro yriaa pesna. AHaJIOTHYHbIE
pacueTsl, MNpOBeJCHHEle AJs1 PA3JHUYHEIX CEeUCHHH CTPYXKKH, HafaH
pe3yJabTaThl, XOPOIUO COBMNALAIOILHE C IKCIEPHUMEHTAJbHBIMH AaH-
HeIMH KaK Hexpacosa C. C. (puc. 7—9), tak ¥ Apyrux uccjienc-
BareJieil.

Ilpu pacuere Py yax A1 cayuas GJOKHPOBAHHOTO Pe3aHHS

L' = by + 2atg:.

Jasi pe3aHusi JOHEUKOro M TOAMOCKOBHOrO yried 3y6KamMu MO
IFOCT 4617—49 3nauvenuss Ko3(QOUIUHUEHTOB MPOMOPUHOHAIBEHOCTH
cocraBasior A, =0,2 u B, =0,3. W3 puc. 10 BugHO XOpollee Kaue-
CTBEHHO® W KOJIMUECTBEHHOE COBMAJeHHe H 3THX PACUeTHBIX JAaHHBIX
C 3KCHEPUMEHTOM.

Hcxoaa u3 BBIIEH3JIOAKEHHOTO, MBI CUHTAE€M BIIOJHE BO3MOXK-
HBIM JUISI pacueta CHJI De3aHHs yris pesnamu (3yO6kaMmu) pacuiupu-
tesis PVYII-1 Bocnosnb3oBaTbest TEOPETHYECKMMH  3aBHCHMOCTAMA,
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EBIBeICHHBIMM I/l PE3aHHs Ceporo YYyryHa B COYETAHHM € SKCIEPU-
MEHTAJIbHBIMH JaHHBIMH 1O pe3aHuo ynis [13—15].

Ha ocHoBanun ucciiegoBanuii YFOJIbHBIX PEBLOB PasJjHYHOH (op-
MBL [15—16] mast pacuera YCHJIAH pe3aHHs Ha pesnax paciuupure-
ass PYII-1 npunumaem CJICAYIOULYI0 HX reoMerpuio: 7=15° a = ]5°,
o, =15 1 £=15° Jasa obecrneuenuss HauMeHbILeil 3HEProeMKOCTH
COOTHOLICHHE MEXKAY TOJIIHHON 4 M IIHPHHON cpe3a b JOMKHO GbITh
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170wads nonepeurozo cevenun cpesa, mm?

Puc. 10. 3aBucumocTs cHint pesanua (P, max, K2} OT NJIOW@AH NONEPEUHOro ceye-
Hus cpesa (f, mm2):

4 —no HekpacoBy; X — onbTube gasHbe; O — no YPaBHEHHIO aBTOPOB; T —
2 - 2.5 K2/ MM2,

i 2.
°d max-s’ﬁ K2 ' MM=;

%4 max

a > —g— [16]. YuuthlBasi npuHATYIO CXeMy pesaHus (puc. 5), npu-

HUMaeM JIOMaToYHylo (opMy pesua c¢ by =12 mn. Ilo maHHBIM
B. H. Coviona [16] npu ware ¢= (2,5--3)a ocyulecTBJisieTcs: GJIOKH-
POBaHHOE (TPEXCTOPOHHEE) pe3aHHe H NPU f =~ g — NOJIy6JI0KHPO-
BaHHOE (IBYXCTODOHHee) pesaHue. B Haiuem cjydyae wmar U3MeHsieT-
cs1 0T =482 mm 10 t=12 mun, a WHAPHUHA Cpe3a B HayaJbHBIHA
MOMENT paBHa HyJIO, 3aTeM NOCTHIAeT MAaKCHMyMa (Qp,, =9 mum)
1 Jlajee OnsTh yMeHbllaercss mo HyJs. Mcxoas us 3Toro, MOXKHO
CauTaTh, YTO pesusl PYII-1  ocymecTrasior  GaokupoBaHHOe pe-
3aHHeE.
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Tak Kax [BIKeHHe pe3la Bpess OTHOCHTENbHO MTHOBEHHOH OCH
BpAILEHHS MOXXHO DacCMaTpPHBATh Kak IBHMKECHHE, IPOUCXOASIEe
O BHHTOBOH JMHHM C O4eHb MAJBIM YIVIOM HaKJOHA (Gqay ==
~ 3°30’=—4") B momeHT cpe3a H @ =0 TUPH Qp,;x MOXKHO CUHMTATE,
yTo Ha pesel] OyAeT AeACTBOBATH B OCHOBHOM JBe CHJIBL P, u Py.
Pacuer MaKCHMaJbHBIX 3HAUeHHMI ITHX CHJI Ha OCTPOM pesle ocCy-
LecTBJsAeM II0 ypPaBHEHHAM:

P, max = Alcd max ,fcp -+ Bldd max L(p; (3)
Py max =A|°dmaxfcp -+ Bzcdmax Lq’: (4)

Jlas yras KysHeukoro 6accefiia o4y = 3 Ke/mm2.

Ha OCHOBAaHWH BHILEINPHBENEHHOTO aHAJIH3a AJs 3aJaHHOH reo-
MeTpUH MHCTpyMeHTa T =15° m a =15° npuHHMaeM A; =032,
B,=06, A,=10,2, B,=0,3. Tommuuua cpesa 3aBHCAT OT yIJa IoO-
Bopotra ¢pe3rsl ¢ [12]

a, =1,sino, (5)
rie t, — ray6uHa pe3danusg. Toraa umeeM:
fo = t,b, sin¢ + £} sin ¢ tg &, (6)
L,=by+2 lf()ls% , (7)
L, = by + 2t,sin ¢ tg & (8)

Cuna P, y,, OyHdeT CO3/aBaTb MAaKCHMAJbHEIA KPYTSIUIHA MOMEHT

Ha ¢pese
Mxp. max = Pz max 7, (9)

rae r — pazuyc (Gpessl.
Cuna Pymax Oyner co3faBaTh [aBjeHHe Ha OCb (pe3nl H Max-
cHMaJIbHOe YCHJHe TI0JayH

Proy. max = Py max sin ¢. (10)

OnpenesuB 3HaueHHst Prog. max ¥ Myp. max, CTPOHM 32aBHCHMO-
CTH 3THX BeJqHuHH or ¢ (puc. 11, 12), Tak KaKk OJHOBPEMEHHO IO
CTpyXKKoH Oyjer HaXOAHTbCs JBa pesna (pesr, TO ONpeAessieM
CYMMAapHHIH KPYTSIIHA MOMEHT M CyMMAapHylO <CuJly TIOAAYH. IIpn
W3Hoce pesloOB cuiaa pesauusa Gyiaer pactu. [To manueim C. C. He-
KpacoBa [14] npu onTHMaJbHOM M3HOCE IO 3ajiHell TPaHH A=3 un
cufia P, ., BO3pacTaeT B ABa Pa3ad, a Pymax B TOJTOpa pasa.
B pesyabrate pacuera HMeeM:

cyMMapHbil Myp. maxa =3 wn = 100 Kea,

CYMMapHaA Ppog maxp =3 xu = 142 ke,

MaxcuMasibHble 3HAUeHHsS KPYTSIIEro MOMeHTa H CHJA HeOoGXOLHMb
NpH pacyeTe MAIUMHE Ha NPOuHOCTh. [/ ompexesennsi norpeGHOH
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Puc. 11. 3aBucHMOCTh BeaHuuHH KPYTAMEro MoMeHTa
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noaaun (Pnoy, %2) OT yiaa (¢°) HOBOpPOTa (peakt.
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MOLIHOCTH HEOGXOIMMO 3HATh CPEJHHE SHAUCHHS STHX BEJIMUIHIL
[To C. C. Hekpacosy u M. M. TlporoapsikonoBy {13, 15]

chp20,5pzmax, (11)

Py oy =0,7Py nax. (12)
ITosTomy:
cyMMapHBIH Myp. cpa=3 uu =70 K2M,
cyMMapHas Prog. cpa=3 »x = 100 re.

B cuay toro, uro pezell ¢pesbl NepemewniaeTcs 1o BUHTOBOH Jid-
HHM 3a CYeT OTKJOHEHHS] CHJbl Tpenusi OyJeT BO3HMKATh cuia Py,
KoTopasl co3jaeT KPYTALIHH MOMEHT OTHOCHTEJBHO OCH CKB2XKMHBL.
- ITo opuenTHpoBouHbIM pacuetaMm (Pr = Pytga), roe «-— yrosa Hax-
JoHa BUHTOBOH JnHuu) M =1 Ken.

B 3akiioueHde HeoOXOAMWMO OTMETUTh cJedylolliee: IIPH pacuere
CUJI He YUTEHO BJIHSIHUE CKOPOCTH pe3aHus, a Takxke JlaBJeHHe pas-
PYILIEHHOTO yIJyisi Ha pe3us ¢pesnl. Bech pacuer Npou3BeleH MJis
OOHOU (ppe3nl (KOPOHKH), MMeloulefl yeThlpe pesuna (3ydxa).

OH[JEILCJICHHC CyMMA4pHOro MOM€HTA Ha BeAyUleM BaJay

Kak 6bL10 CKa3aHo BLIIUE, NMPUBOAOM pAaCUIUPHTENS CJAYXKHT Ma-
mmHa CBM-3y, coenrHeHHass ¢ HMM IIpH OoMolld OypOBOrO CTaBa.
O6osHauum:

M — kpyTamuil MoMeHT Ha Beayulem Baay 15 (puc. 1), mpea-
craBjser coOol BHENIHHI MOMEHT, TIOABOXHMBII uepe3 OypoBOH
craB oT Basa moropa CBM-3y; '

M,{Op,l—u—xpymumﬁ MOMEHT Ha KoJece J, uayuiuii Ha mnpeopoJe-
HUe MOMCHTA CONPOTHBJEHUH, CBA3aHHLIX ¢ paboroll KOpOHKH |
niau I1;

My =2 Kem — KpPyTAIUME MOMEHT Ha KoJiece 5, paBHBIH MOMeH-
TY CONPOTHBJIEHHH, BO3HHUKAIOWUN APH BPAIICHHM pacluHpUTess Bo-
KPYr OCH CKBaXKUHbI, NMPUHHMAEM pPaBHbIM YABOCHHOMY CpeIHEMY
MOMEHTY COIPOTHUBJEHHUS pe3aHuio 2M’ NpH TepeMeUleHNH
KOPOHKH BOKPYI' OCH CKBaXXHHBL.

KpyTauuii MOMEHT Ha BeJAylUIeM BaJ/y pacXoAyeTcs Ha TIPeoac-
JICHHEe MOMEHTOB COIPOTHBJICHUH, CBs3aHHBIX ¢ paboToll ABYX KO-
POHOK M C BpallleHHeM pPAaCLIHPUTEJS, CJAeI0BaTEJbHO

M = 2Myep 1 + M.

Mccnenosanne cratuku 3yfuatodl mepefauu or Kodeca | K Ko-
poHke | mo3Bo/sisieT yCTAHOBHTH CJAEAYIOLIYI) 3aBHCHUMOCTh:

M
Mxop. 1 = ““—‘i-
EMi2 Y34

rae My — MOMeHT CONPOTHUBJEHUs pe3aHuio na Kopodxke [ (wmu 11).
[Ipunnmaem: \

Kp.max

r

My = MKp. CPA=3 MM =715 Kem,;
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‘. 2 2, 1 . ‘ -
=2 =~ — TIePEMATOUHOE UHMCIO OT Bana 15 K Bajy Ko-
POHKUY,

M= 0,95 — k. . 0. 3y6uaroii mepepaun 1—2;
ms,= 0,95 — k. 1. 0. 3yGuatoii mepesaun 3—4;
Torna cymmapHulii KpyTAUMA MOMEHT Ha BenyuieM Baay 15 Gy-
ner M =334 kem.

Onpenenenne MOWHOCTH, HeoGXOAUMONH AJia PaGOTH pacUIHPHTENs

Motnocts, nogBogumas uyepe3 GypoBo#i craB X Bamy 15 pacium-
puTe)is pacnpefensercs Mo CASAYIOIHM YeThipeM HalpaBJIeHHaM:

1) N, — MomHOCTb, HeOGXOAMMAs AJsi MPEOAOJEeHHs CONPOTHB-
JIEHHs De3aHHI0 Ha -1 KopoHKe;

2) N: — MOWHOCTb, HEOGXORMMAsT AJis MPEOJONEHHs COMPOTHB-
JieHHs: pe3aHHio Ha JI KopoHke; '

3) N3 — MollHOCTb, 3aTpauHBaeMasi Ha BpallleHHe pacIIHPHTEN
BOKPYI' OCH CKBaXXUHBI;

4) N4— MOWIHOCTb, pacxoiyeMas Ha NPeOAOJIeHHe COUNPOTHBJIE-
HUH, CBSI32HHBIX C Iojauell pacUIHPHTENs BAOJNb OCH CKBAMKHUHEL,

N, ¥ Ny + Ny = 0,0010267Mn, — 17,45 xem.

MowmHocts N, cocrour us:
a) MowHoctu N, uaymieil Ha InpeofojieHHe PaGOTHI CHJHL P iox
CONPOTHBJIEHHS] PE3aHHI0 HA 3y6KaX KOPOHOK BAOJb OCH CKBAMKUHBL;
6) mowHoctH N,, pacxoAyeMo#l Ha TNPEOJOIEHHE CHJI COIpo-

THBJIEHHH, BO3HUKAIOWMX Ha pesuax [2 (puc. 1) TopmosHoro domna-
psi NpH IepeMELIeHHH pPacIUPUTENs] BAOJb OCH CKBAKUHEI:

Ny=Ns+ Ny,
Ny = EroaVoor 6 002 kom,
102
rae P, =200 ke — cHsia CONMPOTHBJIEHHS TOJAYH HA OGOMX KO-
pOHKaX.
Cunia comnpoTHBJeHHs Ha pesuax /2 papHa
F = 2af [6],

rie a-— KO3 uUHeHT CONPOTHBJEHMS YIVIsl JBUXKEHHIO Desla;
[ — mnoutans pesna. .
Torma

N; — ..M Kent.

102
Tak Kak 3HaueHHe a HaM HEH3BECTHO, NPHHHMAEM N; ~N
MouwnocTts, HeoGxomumasa anas pabornt PYII-1,
N=N +N,+N; +N,~17,5 kem.
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HposeﬂeHHoe HuceaeJoBaHue MMOKas3aJgao, 4YTo KOHCTPYKIIMA pac-

mupureass PYII-1 moxer o6ecneudTb pacluUpeHHe YIJIEeCIyCKHBIX
ckpaxku c¢ aumamerpa 300 mo 1500 mm 1npd HCHOJIBIOBAHHUH B Kaye-

CT

—

Be npuBoga cbGoeuHo-Oypuabhoit mamkHbl CHM-3y.
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3AMEYEHHDBIE OIIEYATKH

(;;?l?a Cipoka Haneuatano JLo/KHO BBITh [To Bune
13 | 1 cn. 7-10 T-10 Kopp.
14 | 13 cu. R-754 RH-754 »

2 2
28 1 ch. Av=ﬂ6_ AV-_—EKY ABT.
) 2 ' 2
34 |[18—20ch. 2 — puarpamma KoceOaHHH
' KOpIyca MOJOTKa; J—AHa-
rpaMMa YIJOBOTO Tepeme-
iwenuss 6ypa; 4--auarpam-
Ma JaBJeHHsT BO3AyXxa B
3afiHell N0JOCTH HMHJUHIApA
MOJIOTKA; J — puarpamma
JABJE€HHS B TliepeliHed no-
JIOCTH; AgrT.
35 1 cH. Scerving Stiense Serving Scienfg Pex.
46 | 14 cH. H3MEeHEeH U M3MEHEHHH Tun.
90—91|PHc. 7u 8 NOMEHATbh MeCTaMu, COXPaHHUB Ha MecTe NOJpHCYy-
HOUHBIE MOJNHCH ABbr.
97 10 cH. OypHJABHOTO MOJOTKA aBTONOAATYHKA »
107 | 2—3 cH. OCT2HOBKH OCTAaHOBKOMH »
156 2 cB. IOBEPXHOCTEH 10BEPXHOCTHOH Kopp.
166 14 cn. pa3bVvpeHHbIM npoGYpPesHbIM Asrt.
179 9 cB. KHHETHUECKYi0 KHHEeMaTHUECKY 10 Kopp.
189 5 CB. (59—200 mm) (50—200. xm) »
192 | 10 cH. pAaCILHPHTCSH paciuHpHTeNs Tum.
197 | cB. KHHETHKH KHHEMATHKH Kopp.
198 | 3—6 cB. CTpPOKY MSITYIO WHTaTh 1MOCJe BTOPOH CTPOKH Tum.
199 14 cH. KHHETHKH KHHEeMaTHKH ABT.
212 12 c¢B. JI. B. JleBenmoH JI. B. JleBencoH Apr.
219 3 CH. A=a+h. .).—I-h. A=a-+h. . .4k (1F) Kopp.
o \2 o \2
223 3 CB. — (30——-—) + D — 30 (“) +5 Tun.
Mg W

224 }119—20 ca. YBOJIHUYHAACH yBeJ qu;)aﬂaCb Kopp.

229 | 10 cs. AOD4-2 AOD42-2 ABT.

243 | 11 cs. 1,15 1,5 Kopp.
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