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Geosy =P, = T (8)

ERe " p— pajHyc KPHBH3HLI TPACKTOPHH ABHIKEHHS TOYKH C, B TepsoM
NpHOMHMKEHIH MOXHO npursaTh p= R. ITockoabky o6a KoJjeca
JABHXYTCS no Gammaky, To p= const.

W3 ypasnenns (8) onpejensiercs KDHTHUECKAsi CKOPOCTb ABHIKEHHS Ka-
peTKH
V=V gpcosy. 9)

J1aisi CyImecTBYIONHX KAHATHBIX YCTAHOBOK, Y KOTOPHIX paanyc GauMaka
R = 2,5 M, KPHTHYECKASI CKOPOCTH JBHIKEHHS KAPeTKH He JOJKHA [pPeBbi-
mats V, = 5 m/c.

M3 rpaguka (puc. 2) cuenyer, uto npH HeGOJNLIUKX Yraax HaKJAOHA ¢
(1m0 5°) ysenuuenHe AIHHEL KAPETKH [103BOJSET MOBHICHTH CKOPOCTH Nepeme-
menus rpysa 10 6,6 m/c. ITpu yraax ¢ Gosee 20° adpdekt or  yBeaHUCHHS
JUUTHHBL KAPDETKH HE3HAUHTEJeH.

Has peasepusix ycaosnit Kapnar KpHTHUECKas CKOPOCTh ABHIKEHHS
KaperTKH, AAHHA KOTOPOfi Gosblie AnHHL GaliMaka, He AOJIKHA MPEBLIIATS
4—4,5 m/c. TIpn HCnONBL30BaHHH KapeTOK ¢ 6a30ii MeHbllle ATHHE GamMaka
JIONYCKAeTCst CKOPOCTh ee ABHIKeHHA 10 5 M/C, H OHA NMPAKTHYECKH HE 3aBH-
CHT OT JVIHHEl KapeTKH.
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A. T. KHHHIUKHA, H. B. MATHHIIHH
XMeabHiUKHT TeXHOJOrHYECKRHl HHCTHTYT
Tlps MPOXOMIEHHH KAPETKON NMPOMEIKYTOUHLIX OTIOP MOJBECHHX JIeco-

TPAHCMOPTHEIX YCTAHOBOK HAGJIONAIOTCS CyYaH COCKAKHBAHHA ee C Hecy-
mero kanara. [IDHYHHON SBAAIOTCA UEHTPOGEXKHBIE CHJIBI HHEPUHH, B pe-




[image: image3.jpg]3yJALTATe KOTOPHIX KAPETKa, ABHAYLIANCS N0 KPHBOJMHEAHOH TPaeKTOpHH,
onpeeseMoii KPHBH3HOH GaliMaka, OTPBIBAETCSH OT KaHaTa H NPH OMycKa-
HEH cocKaknBaer ¢ Hero [2]. CymiecTByionHe NpeAOXpaHHTe/bHEE YCTPOii-
CTBA, HMEIOLHECs: B KOHCTPYKIHSIX KaPETOK, He BCerja obecneunpaior yeroii-
HBOCTH ABHKeHHs KaperkH. [apantueil 6e30NacHOCTH ee JBHIKEHHS MOXKET
GuITh OrpaHHYeHHe CKOPOCTH NPOXOXkAeHHs Gaiimaka [3].

Ilenr Hacrosimieli paGOTH — OMPEACIHTH KPHTHYECKYIO CKOPOCTbH ABH-
JKeHHS KAPeTKH, NPH KOTOPO# 0becrnednBaeTcss KOHTAKT ee KOJec ¢ KaHaToM
Ha BCeM NPOTSKeHHH GamMaka NMPOMeXyTOUHOH OMOPHL.

" OueBHHO, OTPHIB KAPETKH OT KaHaTa BOSMOXKEH B Clyuyae paBeHcTBa
Hysio peakunii ee kosec Ny u Ny (puc. 1, ). [lns onpenenenns STHX peak-
1Ell HYXKHO SHAaTh HATSIKEHHE rPY30BOro KaHata S, cHay TsKecTH G H CHIY
naepuun P,

Prc. 1. CxeMsl K Onpejesienio ycuaufi mpH mepexaThiBaHiH TPY30BOfi Kaper-
KH uepes GauIMax NPOMEXYTOMHON OMOPH.

@ — pacuerian cxema; 6 — cxema cua.

= Ha nepsom srane sajaua MOXKer GHITb CBeJEHA K ONPENE/EHHIO YCKO-

PEHHsl @ TOUKH MOJBeca rpysa u3 saBucuMocTd P, = —ma..

Ha npakTiKe NpHMEHSIOTCS KaPeTKH Pa3JHYHOMN JJHHB, MOITOMY Clle-
JLyeT paccMOTPEeTh JiBa BO3MOXKHBIX C/Iyuasi pasMelleHHs KapeTku Ha Gaui-
Maxe:

1) xorma Gasa kaperku [ = | AB| Gombwe aaunm Gammaka [ H Ha
Gammake pacnosioKeno TONLKO OHO KOJIECO KAPEeTKH;

2) xoraa 6asa KapeTKH MeHblue AJHHB GalmMaka H Ha GamMake Of-
HOBpemeHHO pacnosaraiorcs o6a Kosieca Kaperki.

B nepeom cayuae nepejnee Ko/iecO KapeTkH JBHXKETCA 10 GauMaky
pajguyca r, a ero UEHTP NepeMeltaercss no Ayre OKPYKHOCTH pamuyca R =
=71+ Iy TAe r,— pajuyc Kozeca. 3aaHee KOJIECO ABHXKETCS NO KaHATy
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B6an3n Gammaka. KpuBH3Ha npuMBIKaiomero K GalIMaky KaHaTa HesHa-
YHTEJIbHA, TOITOMY, He Hapyliasi TOYHOCTH HHIKEHepPHOIH 3ajaud, MOMKHO
NPHHATL, YTO JBHXKEHHE 3ajJHero KoJaeca ocyu.lec'rsnﬁe'rcn no ﬂpﬁMDﬂ

JIHHHH.

Jpuxenne Kapetku AB MOXHO PACCMATPHBATH KK JABHXKEHHE 3BEHLEB
T0JI3YHHO-KOPOMBIC/IOBOrO Mexanuama [1], rae AB — maryn, A — noasys,
OB — xopombicsi0. 3a 06061IeHHYI0 KOOP/IHHATY NPHHATO S — nepemelre-

HHe KaTka A.

JLasi BBIBOJIa 3aBHCHMOCTH YCKOPeHHsi TouKH C OT SKCIUIyaTalHOHHLIX H
KOHCTPYKTHBHEIX ()aKTOPOB HCMOJB3YETCS METOJ 3AMKHYTHIX BEKTOPHBIX KOH-
TypoB [1], Ha OCHOBaHHH KOTOPOTO MOXHO 3aIHCAaTh BEKTOPHOE ypaBHeHHe:

THO =R )

rae d = Ao0, S, = AcA, I = AB = AqBo; Touka A, onpesenser Hayauo or-

cueTa nepeMelleHns KapeTKH CO BPEMEHH BHIXOAa KoJeca B Ha
Gammax.

Ypasuenne (1) B npoekunsx Ha koopauHatase ocu O, u O, npumer

BHA:
dcosg, + S, cosa+ Lcosg, = RCoS ey o
dsine,+ S, sina + Ising, — Rsing,,

rae

d=VRIF; go=r—9; g—=5—a—% 9= arctg .
Tlposenem Benomoratessuyio auaH0 AQ, ANHHA KOTOPOIt
A= VI TA—T,d@ e
Toraa
P2=P+os B=T1—71—0,
rae
B =arccos "++;_; 7= arcsin Rs;"p i m—arcsin _S_AL"L”'_"‘). g

Jas onpejenenus NHHEHHOH CKOPOCTH TOUKH B H yriioBO# CKOpOCTH
kapetku AB nuddepennnpyem ypapHenne (2) u mosyuaem

Vacosa—lo sing; = — Vysing,;
V,sina + lo,cos ¢, = V sing,,

3)

das,

rae V= —gi~ — CKOpOCTh TOUKH A;
0 = " — yrjioBasi CKOpocTh Kapetkn AB;

V. =, R=—7a— R — CKOpocTb TOUKH B.

Hs ypannennﬁ (3)
V‘ cos (a — y,)
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e Vi cos(z— 1)
B S(e— 90
Tpoanddeperunpopas ypasHenus (3), HAXOAUM YIIOBOE YCKOpeHHE
Kaperkn AB W auHeliHOe ycKOpenne KaTka B:

_ du,_ VBIR—tofcos(u—w) |
XS TRdE i, Isin (¢, — %5) ¥

dVy  lof— Vg 0sc08(3— 91)
bl oy gt S0 (72— %1)

Vckopenne toukn C oNpeiesieTcss H3 SaMKHYTOTO BEKTOPHOTO KOHTypa
ApACC’, 15t KOTOPOro MOXKHO 3alHCaTh:

% +Y.=5,+4C. @
Ypasuenne (4) B npoekuusix Ha Koopaunatheie ocu O, u O, umeer
BHIL

X, =S8, cosa+0,5/cos ¢;; , ®

Yo =S8, sina+0,5/sin ¢,,
A€ X H Y. — KOOPAHHATH TOUKH C orrocurenbHo ToukH Ag; AC = 0,50,

Tpoauddepernuposas ypasuenne (5) Mo BpEMEHH, HAXOAHM NPOCKIHH
cKopocTH TOYKH C:

Ve =V, cos a— 0,500, sin ¢y; } ©

ch =V, sina + 0,5/0, cos ¢;.
Torna
Ve=VVE +VE,.

Anazoruuno, mnpoanddepennuposas ypashenne (6), HaXOAHM NPOEK-
il ycKopenus ToukH C:
@, = —0,5(0}cos g, + ¢ sing,);

Gpy=— 0,5/ (0} sin ¢, — 2 COS 91).

Tlonnoe yekopenne Toukn C
— 2 2
=V .+ Ay -

Yros nakJoHa BeKTOpa @,

e
arctg —.
& Gcx
Tpua,, <0
N 4e;
{=n+arctlg—2 .
& Sox
Vron 3, onpenensiomuii HanpasJeHHe BEKTOPAa CHJ HHepuun P:

d=f4m

PaceMoTpen paBHOBECHe Ipysa MOA AeiCTBHEM NPHJIOKEHHBIX cHa (CH-
Taxkectn G, CHaBl HHepuuu P,, HaXoAuM HaTsKeHHe Kauata (puc. 1, 6):





[image: image6.jpg]=V 6+ P, —26P,cos (5 —2+4).

TAe — Yroa HaKJIOHA KAHATHOH AOPOrH K TOPH3OHTY (CXeMEI, MOKasah-
HEle HA PHC. 1, BHINONHEHH! /s FOPH3OHTANLHON TPacCH, T. €. AJa

HEX yroa ¢ =0).
Ipu nepeMenieRHH KapeTKH 1o GamMaxy moj AefCTBHEM CHJAB HHEp-
UHH prSDBOﬁ KaHar 6)’}121‘ OTKJIOHSITHCSI OT HarnpasJIeHHA neficTBHS  CHJB

G na yron 0, pasusii:

68— arcsin 3
TocTpous niaH cua Ais Kaperku (puc. 1, 6), Haxoxum:
N,= S im (a —0) :
sin (3- FL I ,z)
S’sln("—v2+9) ()

sin(%*a +@2) ;

Pewnts ypaBHenHsi (7) OTHOCHTEJBHO CKOPOCTH [BHKEHHS KapeTKH
CJIOKHO. HOSTOMY 9TH yPaBHEHHSI HCCJIE/0BaJH NMPH PA3JHYHBIX 3HAYCHHAX
<ckopoctH V, TOUKH A H HSMEHEHHH JJHHb KapeTkn AB u yria Hakiosa ¢
KanaTHo# popord. Mccnenosanus nposoauan ¢ nomousio IBM «Hanpu-K».
Pacuersl BEITOJHEHb NPH CJICAYIONHX HCXOAHHIX AaHHBX: [s = 0,8 M, R =
= 2,5 M, Macca rpysa 2 1. O6paGoTKa pe3yJbTaTOB HCCJe0BaHHMA NOKasana,
ut0 npu [ > l; HauGosiblIas ONacHOCTH OTPHIBA KapeTKH HAcTymaer B TOT
MOMEHT, Korjga KoJseco B nonaaaetr B TOUKY B’ov TaK Kak 3jiech HopMaJjbHas
peakunsi Ny NpHHAMAeT MHHHMAJIbHOE SHAYEHHE NPH JIOGBIX CKOPOCTAX JIBH-
JKEHHsl KAaPeTKH H pajuycaX KPHBH3HB GamMaka. DTO TOJOXKEHHe KapeTKH
onpejenseT KPHTHUECKYIO CKOPOCTh ee AsHxkenus. Ha puc. 2 npeacrasierst
JAHarpaMmbl 3HaveHHH KPHTHYECKHX cKopocreﬁ B 3aBHCHMOCTH OT AJIHHBI !
KapeTku W yria § HaK/JOHA KaHaTHOW AOPOTH.

Ve —
> Pic. 2. Tpaduk sasicuMo-
8 7 CTH KPHTHUECKOR  CKOpOCTH
ABHKEHHS  KapeTkn OT ee
§ ANHHBL OpH PAAHUHBIX yr-
L JAax HakAoHa Tpaccs Y.
P—g =0 2 — 4= 3 —
4 Z== = Y=10% 4 — ¢ =15% 5
= =-20% 6 —¢=2% 7 —
ST6 (7 % = 30% 8 — 4 =40
b2
1

Bo BropoM cayuae, npu [ < [, 3a1a4a 0 HAXOXKACHHH KPHTHUECKOH CKO-
POCTH peliaercsi 3Ha4YHTeJIbHO Npole. OTPHB KapeTkH OT Hecyulero KaHata
BO3MOJKEH B TOT MOMEHT, KOrja To4ka C 3afiMeT HauBbICUIEE NoJIOKEeHHe,
T. e. Gyaer nepecekars auiuio O, (AC = CB). Yenosne paBHOBeCHS TNpH

‘9TOM NMPHUMET BHA:

. 8
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