N3BECTHII

TOMCKOT O OP]_IE‘HA OKTABPLCKOM PEBOJIIOLIMIL 11 OPAEHA TPYAOBOI'O
KPACHOI'O 3HAMEHU TNOJIUTEXHUYECKOTO HHCTHUTYTA umenn C. M. KHPOBA

Tom 241 1975

HWCCHAEJAOBAHHE NMJACTHHYATOIO PHKILHOHHOFO
FACHTEJIA KOJEBAHHA

A. A, JbBIUKO

(TlpeacTapaena HaydusiM CeMHHAaPON Kadeaphl TPHKJIaLHOf MeXaHUKH)

HecMoTpst Ha akTyasapHOCTb Ipo6aeMbl B HEelPEPBIBHYI0 HCCAEL0BATE!-
CKYI0 paboTy, HaPaBJEHHYIO Ha H3bICKAHHE YJNYYLIEHHBIX (PPHKIUHOHHBIX Fa-
cuteseil KosteGauul, 10 CHX TOP HE YAAJOCh CO3XaTh QPUKUHOHHBIN TaCHTe/ b
KoqebaHii, KOTOPLIA MO3BOJUA Obl PEUIHTL BOMPOCHI [IMIABHOCTH XOJa Baro-
HO0B, 0COSCHHO MOPOXKHHX H MaJOHATPVIKEHBIX.

B skcnayarauun  Koy@PUUHEHT

i JHHAMHYECKOro Jeperpysa v Mopox-

2 HYX BaroHoB Ha Ttenexkkax IIHUMILI-

i X3-O B 1Ba pasa GoJiblle, ueM y IpV-
JKEHBIX.

N Kax Gyger noxasaHo HHiKe, 3TCT

y S HEOCTATOK MOMHO VCTPaHUTL HPH 110-

P MOIUHY MJACTHHYATOrO (PPHKLHOHHOIO

racuresas konebanuit (puc. |), xoro-
pPBIH COCTABJAACT OJHO LeJ0e ¢ HeHT-
PaJbHBIM DPECCOPHBIM TIOJABEIIHBAHHEN
TPYy30BON TEJAEKKH.

GpukuHOHHAA NJIAHKA MO/IBEIIel
BBePXYy K GOKOBHHE TeJeKKU MPH I0-
MOIIH BaJiMKa, a BHU3Y ONWpaercs ia
NPYKHUAY, TO3TOMY OHA TNpPEeACTaBasieT
co6oil puiyar BTOoporo poxa (puc. 1.
Y nmnopoxinero BaroHa WIKBODHEBas
Ganka HaxoauTcs GaMxe K mapHupy
(pPHKUIHOHHON TIJTAHKH, a IIPH [Py¥Ke-

Puc. 1 HOM BaroHe oHa OJaHXe K YOPyrol

onope. B pesysbTate 3TOTO y 1OpPOIK-

Hero -paroHa (GPUKIUOHHDLIC IAHKH CHJbHEe NPUKHMAIOTCA K HAZAPeCcCOpHOI
faJjike, YeM Y TPYIKeHOro.

Cuna HaxaTHa QPUKUHOHHONH MJaHKH Ha LUKBOPHeBYIO 0aJKy, COTAACHO
puc. 1, pabHa:

a) mpU TMOPOKHEM BaroHe
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N =750 Kz — npeABAPUTEABHOE CXKATHE MPYKHUHL QPHKLHOHHOM
NJaHKH,
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a = 10 ¢m— paccTosiHHe OT BEpXHEro WapHHPa PPHKUHOHHOH MNJIaH-
KH 10 CepeiHHbl LIKBOPHEBOH OAaJKH,
! =21 c¢m — paccrosinue LapHUpPa A0 YOpyroi onopsl (QPHKLHOH-
; HOH TJ&HKH,
Jn=20,0 cmu— nedopmanus OCHOBHBIX NPYKHUH [IPU TIOPOMHEM BATOHE;
6) NpH IPyX€HOM Barose
[

Ni.=N . (2)
a+fr = pb
Beaencrtsie toro, uro ¢pHKUHOHHAS IJAHKA YKCHEHTPHYHO TIOABELUEHA
Ha OOKOBHHE:
1. Cujia TpeHHS NPH HHCXOASALIEM ADHKCHHH CNOCOGCTBYET YMEHbIICHHIO
JaBjaeHusT QPUKLUHOHHON IJIAHKH Ha ILUKBOPHEBYIO GaJky:
a) npu MOPOXKHEM BaroHe

M{HZN_.__Z—__’ (3)

- fut b
rie
u, — KO3(PhUIHEHT TPeHHA NPH HUCXOMAAIUEM JBHXKEHHH;
b =10 cx—3KCUEHTPUCHTET HPHJIOKEHUA CHJb TPEHUS;
0) NpH FPpyAEHOM BaroHe ;

Ny=N—1 4)

Jr =46 cx—npedopmauns OCHOBHHIX NPYKUH NPH FPYIKEHOM BaroHe.

2. Cuna TpeHHs NPH BOCXOLSILIEM JBHXKCHHH CIIOCOGCTBYET VBEJHUEHHIO
JaBJicHHS (DPHKUHOHHON INIAHKH Ha IIKBOPHEBYIO 0anky:

a) NpH MOPOXKHEM Baroue

{
Nyg=N——"70 (5)
a “fon_P‘B'B
rae
v, = 0,2 — K03DDHULHEHT TPeHHs npH BOCXOANINEM JBUXEHHH;
6) npu TpyXKeHOM BaroHe
{
Ny=N—on—r—— | (6)
@ 7[_ fr_'rLB'B

Caezosarenbno, K03QMULUHEHT GTHOCHTEALHOTO TPEHUSI COCTABHT Y
BAaroHa MOPOXKHEro NPH HUCXOAALIEM

My, N
Pun = :‘JJ_H'F‘E' (7)
H{'fn
H BOCXO/AsIlLleM IABHIKeHHR )
. QP"NBH . ! 8
Gon = —— (8)
H('fn
FPYXKEHOTO MpPH HUCXOAAINEeM
2u-N
Par — u (9)
x- fr
H BOCXogsiuieM JABHXKEHUH .
2u.- N,
CPBI' —_— _L_i s (IO)
x- [

rjae

K — XeCTKOCTh PECCOPHOr0 KOMIIIEKTA.

Pe3y/ibTathl pacueToB K03 GHUUEHTOB OTHOCHTEJNLHOTO TPeHHs y Tede-
Kek MT-50 n IHHHUH-X3-O, 060pynoBaHHEIX NJIACTHHYATHIM = racHTeJeM
KonebaHuil, npencraBiaeHsl B TabJ. 1.
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M3 TabGauubl caeayer, 4YTO KOIQ@PHIHEHT OTHOCHTEJIbHOINO TPEHHHA
B NJacTHHYaTOM (PHKIHOHHOM racHreje Ko/eGaHHil 3aBHCHT OT ero mnapa-
meTpoB @, I, fu, vy My B p, . Iuarpamma paboTEl 3TOI'0 TFacHTesas KoJeha-
HHH IpUBeJieHa Ha pHC. 2.

Tabauwmwa 1

3xaucHusl KO3 buUHeHTa OTHOCH-
Tun [Tapamerpo! muiactun- | Kosddu- TEAbHOTO TpPeHus
— 4aTOrO racHTeas | LMEHT Tpe-
koneSanui tid NMOPOXKHMA BAron | rpykeHnlii Barou
ol Pu Fa Pu £
a==56=100 mm 0.2 0,11 0,16 0,02 0,03
=210 MM 0,3 0,15 0,28 0,03 J,05
MT-50 fo= 5 um 0,4 0,19 | 0,43 | 0,38 | 0,76
fr= 22 MM
aic = 900 krjmMm | py=—0,2 0,11 0,43 0,02 0,076
N =750 xr py=0,4
a=b=100 mm 0,2 0,13 0,19 0,18 0,023
[ =220 mm 0.3 0,18 0,32 0,025 | 0,087
LHHH-X3-O Ju=12 Mm 0,4 0,25 0,51 0,031 | 0,044
Jr =64 mm Py ==0,2 0,13 0,51 0,018 | 0,044
o = 312xrimMM | py == 0,4
N =750 «kr

B naacrtiHyaToM racuresie KoseGaHHH BO3MOXKKO [OJAYYHTb YCJIOBHE

@y > Py » T. €. OLHOCTOPOHHHI racutesb KoJieGaHHI.
OIHOCTOPOHHHH W JABYCTOPOHHIIT racHre-
’ X JIH KOJIeOaHHH TPH AEeHCTBHI BO3MYILLAIOMICHT
R M CHJIBI MOFYT ofecreuith cTabIlIbHOCTE Npoilec-
4 / 3 ca KojebaHUH, eClH HAJOXKHUTh VCJAOBHE, YTOO bi
a / BeJIHUHHA JeopManii OT YA2PHOTO HMMYJb-
ca Obljta paBHa yMEHbLICHHIO aMIAHTY /Bl KOJe-

OaHHi CHJIaMH CONPOTHBJ/ICHHA 34 O/JIHH IePHO.
AN IBYCTOPOHHETO.
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/] X, . zsz__‘_“:_.fﬂ (11)
I — %%
6 H OﬂHOCTOpOHHGFO racurend
20
ZS:__'_O_.fU’ (12)
Puc. 2 1l —o,
rae

@y — KOI(PPHUIHMEHT OTHOCHTEJIBHOTO TPEHHUH AN ABYCTODOH-
Hero racuteJs KoJsieOaHuit;
9, — KOIQ(DHULUHEHT OTHOCHTEJbHOrO TP2HHUS AJIA OLHOCTOPOH-

Hero racurtesiss KoJedaHUil;
P . P
fri= -——(1———) — CTAaTH4eCKUil MPOTH0 pPeCCOPHOr0 KOMILIEKTa TPpH IABY-
K + 9

CTOpOHHEM racHrene KoaeGaHui,
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j2
fy = —— — cTaTHYeCKHH NpPOrud peCcCOPHOro KOMIVIEKTa Npd OA-
x

HOCTOPOHHEM Tracurese;
P — cratnueckas Harpyska;
X — XXECTKOCTb PECCOPHOTO KOMILIEKTa.

Kpome Toro, uro6sl o6ecneydTh YCTOHUMBOE ABHUIKEHHE CUCTeMbl IPH
pe3oHaHce, HeOOXOAMMO, 4TOOL NPHTOK IHEPrHd B CHCTEMY B BHIe pa-
60TH BO3MYLIAKLEH CHJIbL 32 OZMH NepHoi Obll paBed paboTe CHaA CO-
MPOTHBJEHHS TaCUTEJsi 33 TOT Xe MPOMEeXYTOK BPEMEHH AJs JBYCTOPOH-
Hero racurens

4 ¢y
Xz, P Jus
1—ox
T. €, YTOOBl HMeJO MeCTO DABEHCTBO
40
7Pz, = mez, — - f,, mpH 23 =0,
—%x
OTKYy/Aa
=P,
Pa= T .
4x: f,

Jta dopmyaa 6b1a noayuena Yeanokossim M. M. (1) mueiM nyrem. Ec-

JH NPHPABHATH PabOTy CHJI CONPOTHBAECHHS ABYCTOPOHHETO TracuTeas K

OJAHOCTODPOHHEMY, TO MNOJYYHM:
4 2%

Wz B [y = Kz

I —9z 1 —2,

'fo ' (14)

_Ql (15)
1 +2¢,

Takum o6pazoM, KO3QDUUHUEHT OTHOCHTEJLHOTO TPEHHA ABYCTOPOH-
Hero racureqas KosnebaHuii 00Jbule OLHOCTOPOHHETO

20 _ 1420 1 R

PaiPo = Pa: —.

1420, 2 "_&_pl
i.

orkyaa npu o3 =0; f,=/f, HMeeM g, =

B takom cooTHouieHuu 6yaeT yMeHb-
aTbCsl BePOSTHOCTb Nepellayd HArpy3Ku .
HeOoOpPeCCOPeHHbIM 4YacTsIM BaroHa B TOT Fu l s
MOMEHT, KOrja IIpH oTlaye FacHTess CTa- AAMAAMAA
Jla AefcTBOBAaTh BO3MYIIAlOLlas Harpys- A — - F-

. F— ¢

Ka. | | % /;
—

T+

Ha puc. 3 npexacraBieH CbeMHbII &
TJIACTUHYATHIA racutedb KoaebaHuil, Ko- 7
TOPBLIA COCTOHT U3 000HMBI 1, IBYX (PpHK-

LIHOHHBIX IIJI€HOK 2, NPUKpEIlJIeHHbIX MpPH {
MIOMOIILM BaJUKOB 3 K OCHOBaHuio 4. DTOT LA
racuresb yCTaHaBJ/JIUBAETCHA BMeCTe C pec-
COPHBIM KOMIJIEKTOM MeXKJIY HajApeccop- Puc. 3
Ho#l 6anKo¥f M HHXKHeH naHesablo GOKOBII-
Hbl TedexkH., Cuna TpeHHA (PUKLUHOHHOI MJIAHKH Ha o0OHMe TIpH CIKaTHi
peccopHoro xommngaekra Bo3pacraer. [losromy ypaBHeHue (1) npuoGpertaer
BHI:

[

Noy=N—1mo— | (17)
a—jfn +pb

T. €. [IPH YBeJHYeHHH AePOpPMAaliHH PECCOPHOr0 KOMILICKTAa BO3DACTeT CHJa
Niy, a caefoBaTesNbHO, W CHJIA TpPeHHs1, OCOGEHHO, Korxa a—f , npubmau-
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xKaetrcs K Hyao. Juarpamma pa6oTbi 3TOrO racutesnss NpeACTaBJeHa Ha
puc. 4.

B stolt nuarpamMMe mnpH yBenHueHHH Harpysku ot 0 mo P, (nopo:xHuii

pexkHM) Nporu6 peccopbl H3MeHsETCs 110 NPAMOH H JaJtblie, PH TPYKEHOM

pexuMe — no kpusoi ab (2). Tlocaennee noapo-

JsieT MOJYUHTh NOCTOSIHHBIE VCKOPEHHUST M YaCTOTH

A kosdeGaHul npu  yCcAOBHH, 4YTO — const, rue
7 K
L
o — ECTKOCTb peccopbl. YCJoBHE [ — =
a Q b
= const) BO3MOMKHO, eCJH MeXKAY Harpyskoil 7
=l L © 1 OporuboM X HMeeTcst 3aBHCHMOCTD
0 B . X —
s P:Pl-c————f1 . (18)
X bt
Puc. 4 Bripaxenue (18) ecrtb ypaBHeHHe HAEAILHON

KPHBOH, Aaroulell 3aBHCHMOCTb MCKAY HArPy3Koil
it nporubom B peccopax, obecneyusatolleil NOCTO-
SIHHBIE YCKOPCHHSA NIPH NMOPOXKHEM H FPYXKEHOM perkuMax paboTbl BarOHOB.

BriBoabl

B saxnouente HeOGXOAHMO OTMETHTD, YTO MJIACTHHYATHIH (PUKUUOHHDBI
racuresb KosieGaHHH, KaK 3TO CJae/lyeT M3 pacueTa W KOHCTPYKIMH, obaaiacet
OnpeneJeHHBIMH MPEeHMYLeCTBAMH, KOTOpble CTaBAT €ro BHILIE KJIUHOBBIX
racutesied. M3 3Tux mpeumyuiecTs HauGoJsee BaXKHBI CJeayIOLIHE:

) I. Kosh¢huuneHT OTHOCHTENBHOrO TPEHHA NPH BOCXOAsLleM JBHKEHHH
Ooable, YeM NPH HUCXOASIIIEM.

2. Ko3puuHeHT OTHOCHTeNBHOIO TPEHHS y NIOPOKHEro naroxa OcJablie.
YeM y I'pyKeHOoro.

3. Ynpyroe orpaHudeHHe LIKBOPHEBOH O0aJKM OTHOCHTEJIbHO OOKOBHHLL
TTO3BOJIUT MOBBICHTb YCTOHYUBOCTL OOKOBHH, YMEHbIIHTh GOKOBbie KOJeOalHsi,
H3HOC ITOBEPXHOCTEH KaTaHHA KoJieC H nojapes rpefHei, €CAHM COUYJICHEHHC
(OPHKUHOHHON NJIAHKM CO IHKBOPHEBOW OaJKH BBINOJHEHO B BHJe ABYIPaHHO-
ro yraa.

4. TloBbllmienHast TAOKOCTb OCHOBHLIX NPYXKHH, YTO HO3BOJHUT IPYKHHAM
CMSiITYUTh GOKOBYIO KAUKYy.

5. besorkasnas pabGora racutesns KoJjeGaHHH, T. e. OTCYTCTBHe ero 3a-
KJIHHHBAHHSA.

CpaBHHTeqbHO Jierko 060pYA0BAaTh CYLIECTBYIOUIHE TPY30OBbIE TeJEKKH
NJaCTHHYATHIM (QPHKUHOHHBIM TracuTeseM KosneOaHHUHA, OCOGEHHO CBeMHbIM
¢ alnepHOJMUYeCKOH XapaKTepHCTHKOH, DTH CBOHCTBA MJACTHHUATOLO (pHK-
IIHOHHOTO TacHTenst KoJaeOGaHHH HUMeIOT BaXKHoe 3HAUeHHe A/ IKCIIyaTauHH,
NOIOBLIX KAaUeCTB IIOPOXKHHX M MaJOTPYyKeHHBIX BAaroHOB MW 06e30MacHOCTH
JBHKeHHS NMOe3/I0B Ha NOBHILIEHHbIX CKOPOCTHX,
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