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AkmyanbHocmsb 3adayu

OpHOll M3 NPHYMH CHIJKEHHS] TEXHUKO-
SKOHOMHUYECKUX IOKa3aTeNnell mpoluecca OYUCTHOM
BBIEMKH HAaKJIOHHBIX IUIACTOB SIBIISIETCA TOTEPs
YCTOIUMBOCTU M HAIPABIEHHOCTU MEPEABHKCHHUS
MEXAHU3UPOBAaHHOM KpeNM B CUCTEME «YIOJbHBIN
IUIAaCT — MEXaHW3MPOBaHHAs Kpemb — KOMOaiH —
KoHBelep» (1o 56% oO0mero BpeMEHH IPOCTOEB
Kpenu CBSI3aHO C IOTeped YCTOMYHMBOCTH H
HaIpaBIEHHOCTH JBI)KEHUS CEKIINIA).

Oco0eHHO aKTyaJleH 3TOT BONPOC AJIsl LIaXT,
JIOpadaTHIBAIONIMX 3arachl LIAXTHBIX THOJEH, Te
MPUMEHEHUE BBICOKOTIPOU3BOAUTENBHBIX
KOMILJIEKCOB HOBOTO IOKOJIEHHS 3KOHOMUYECKU
Helesecoo0pa3sHo, a NPUMEHEHHE CYNIECTBYIOIINX
KOMIUIEKCOB OYHCTHOTO 00OpyZoBaHHS Tpedyer
HAy4YHOTO 000CHOBaHHMS BBOJIUMBIX
KOHCTPYKTUBHBIX U3MEHEHUN.

MexaHu3upoBaHHasi Kpenb, Kak OJHAa U3
0a30BBIX MalInH OYHUCTHOTI'O KOMIIJICKCA, B
3HAYUTENBHON Mepe OIpenessaeT €ero
MMPONU3BOAUTCIILHOCTD, HAACKHOCTH YIPABJIICHUA H
6e3omacHocTs paboTel. B cBoro ouepens, pabota
MEXaHU3UPOBAHHBIX Kpemnei BO MHOI'OM
oIpenensaercs mapaMmeTpaMu ux rugpocucremsl. Kak
MOKAa3bIBACT ONBIT Pa3padOTKH HAKJIOHHBIX IUIACTOB,
HUMEHHO 3a CUeT COBEPLICHCTBOBAHMS THAPOCUCTEM
yHaaercs MOBBICUTh YCTOIUUBOCTH u
HaNpaBJIEHHOCTh TIEPEIBIKEHHS ceKui
MEXaHU3UPOBAHHOM KpPETH.

B a70i1 cBs131 000CHOBaHME 1 Pa3BUTHE METOJIOB
HCCIIEOBaHMS WM pacuera  I[apamMeTpoB  IIpU
HNPOEKTUPOBAHUU TUAPOCHCTEM MEXaHW3HPOBAHHBIX
Kperel ¢ XapaKTepHCTHUKAaMH, 00eCHeYHMBAIOIINMH WX
3(heKTUBHYIO SKCIUTyaTalMIO HAa HAKJIOHHBIX TUIACTaX B
YCIOBHSIX TOBBIIICHHS HAarpy30K Ha OYMCTHOM 3a00ii,
SIBISIETCS.  AKTYaJIbHOM HAyYHOM M IPAKTHUYECKOH
3a71aueid, MEeIoILel OTpaciieBoe 3HaYECHHE.

CocmosiHue sornpoca

Pemenue 3amaum wWccnenoBaHWMS M pacdera
MapamMeTpoB MEXaHW3HUPOBAHHBIX KpeNeW MOCBSIIEHBI
pabotel psma aetopoB [1,2,5,7]. Pa3spaGorans
AHAITITHICCKUC METO/IbI, MIPOBE/ICHBI
SKCIIEpUMEHTANIBHBIE HCClleZIoBanks. Bmecte ¢ Tem, Ha
COBPEMEHHOM JTale IIOJIydeHHBIE pe3yJIbTaThl He
o0ecreunBaloT JOCTaTOYHO IIOJHOE PEIICHHE 3a1a4i
o0ecrieyeHus YCTOHUMBOCTH CEKLIUi
MEXaHN3MPOBAaHHBIX Kperel Mpy paboTe Ha HAKIIOHHBIX
YTOJIBHBIX TUIACTAX, 38 CYET BHECEHHS JIOTIOJTHUTEIIBHBIX
3NIEMEHTOB B KOHCTPYKILIMIO THAPOCHCTEMBL. B crathe
TpeJyIaracTcsl YCOBEPIICHCTBOBAHHAS MaTeMaTHIeCcKas
MOJIENb THAPOCUCTEMBI, TI03BOJISIONIAs PEIIUTh 3a/1ady
WCCIIE/IOBaHMSI M pacyeTa NapamMeTpoB THIPOCHCTEMBI
CEKIMI MEXaHU3HPOBAHHBIX Kpereil.

Lenb u 3adayu pabomnl

Llenmpto  paboThl  siBIsieTCst  pa3paboTka
COBPEMEHHBIX CPEICTB HCCIIEAOBaHUS MapaMeTpoB
TUIPOCUCTEM CEKIMH MEXaHW3HPOBAaHHBIX Kpemei
Uil WX  MOAEpHHM3AIMH,  00eCIedYHBaIOIICH
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MOBBIIIEHHE YCTOWYMBOCTH CEKIMH Ha HAaKJIOHHBIX
YTOJIBHBIX IacTax u 3¢ peKTUBHOCTH
9KCIUTyaTallii MEXaHU3UPOBAHHBIX KOMILJIEKCOB.

Jns  nocTiKeHHWs — TOCTaBJICHHOM — IeH
pemraercs 3agada pa3padOTKM MaTeMaTHYEeCKOW
MOJIETIH THUJIPOCUCTEMBI CEKIIMH MEXaHU3UPOBaHHBIX
Kperer " HCCIIEIOBAHUS apaMeTpoB
JVMHAMHYIECKHUX IIPOLECCOB B THUAPOCHCTEME IIPH
BBITIOJTHEHUH KPETIBIO OIEpaluii TEXHOJIOTHIECKOTO
IIVKJIA B YCIIOBHUAX OTPAOOTKH HAKJIOHHBIX YTOJIBHBIX
IUIACTOB;

CodepxaHue pabombi

B pabote mnpemiaraerca MareMaTH4ecKas
MOJIEIIb THPOCUCTEMBI KPEIH, CyTh KOTOPOU CBOAUTCS
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K cnepyrouieMy. Cucrema nepeaBrKeHUsS MeXaHU3H-
pOBaHHOM Kpenu HpeCTaBseT coboi
TUIPOMEXaHUYECKYIO CHCTEMY.

Tak kak rugpocucTeMa Kpemnu sBIsfeTCA
MHOTOCEKI[HOHHOHW, TO paboTy BCEH CHCTEMBI
MOJKHO paccMaTpUBaTh Ha MpPUMEpPE BBITOJIHEHUS
omnepauuil TEXHOJIOTHYECKOTO LIUKIIa OJHONW CEKLMEH
KpETIH.

Ha puc. 1 NpeAcTaBiIcHa TUAPO-
MEXaHNYeCKast cxema THIPOCUCTEMBI
MEXaHu3upoBaHHOW Kkpenu. Ilpu cocraBaeHUM
CXEMBI HCHOJIb30BAHEI HCCIIeIOBaHUS u
rpaduueckue  O0O3HAYCHUS, IPUBCACHHBIC B
paborax [1, 2, 3].
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Pucynoxk 1 - 'mapomexanndeckas cxema THAPOCUCTEMBI MEXaHU3UPOBAHHOM KpemH

Pabora rugponpuBoa OMUCHIBACTCS IBYMSI
TUTIAMH YpaBHECHUI:

e uddepeHIUATBHBIC YPABHEHUS JIBIKCHHS
9JIEMEHTOB CHUCTEMBI, COCTABJECHHBIE IO
npuniuny Jamambepa;

®  ypaBHEHHs OamaHca pacxomos,
YYHTHIBAIOIIHE, 9TO KHUJIKOCTD B
THIPOCHCTEME HEpa3phIBHA M OJHOPOIHA.
I'mapocucrema kpernu, cxema KOTOpOM

npuBe/ieHa Ha puc. 1, coctoutr u3 N OTAEIbHBIX
BETBCH, MOJCIUPYIOMHX paboTy THAPOUMIHHIPOB,
U o0mMX s BCEX THIPOIMIMHIPOB YYACTKOB

HaNoOpHOM M ciaMBHOHM Maructpaneil. Ha ocHoBanun

mpaBuiaa  y310B M BeTBed [3]  cocTaBuM
MaTEMaTHYECKYI0 MOJENb KaXKAOr0 M3  ITUX
Y4acCTKOB.

JlpmxeHue pabodeil )KUIKOCTH OT Hacoca Jio
TUIPOPACTIPEISITUTENSI CEKIIMKM KPEMU OIMUCHIBACTCS
cuctemoii Tpex nuddepeHmanbHbIX ypaBHeHHH (1).
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dP,
CHTfZQ(PH)_QH
my  dqy 2
7'7=PH_§H(‘]H) -Fr. (1)
(fu)? i
dP N
Cs 21 = _ .
zdl dH izquh

Maremaruueckass MoJielb PabOThl KaXKA0To
THAPOLMIIMHIAPA COCTOMT M3 CHCTEMBI IIECTH
muddepeHunanbHbIX ypaBHEHUH (2).

my; dqy; 2
Tl' dtl =P —&(q) - Py
(fPB,ZZ i)z
dP,
Gy, dtl =45 —42i
my;  dq;
(F'I)Z‘ dtl PZt_ﬂth(Xﬂ’X%t) 0(1P3[
]l 3 (2)
dX;
” = B9z
dp;
Cs; dtl =42 — 44
mz;  dqy 2
Cil' dtl =Py —&ilqu ) —Fe
(f PBﬁi)Z
Teuenne SKUJKOCTH o CJIIMBHOM
FI/IJIpOMarI/ICTpaJ'H/I oT CEKIUHU erHI/I B 6aK
rHHpOHaCOCﬁ OIIUCBIBACTCA CHCTeMOﬁ HByX

mudQepeHIraIbHbIX YpaBHEeHHUH (3).
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Cuctemsl nuddepeHInaTbHbIX  YpaBHEHUH
(1), (2) u (3) oOpa3yrOT MaTeMaTHYECKYI0 MOJIEINb

TUAPOCUCTEMBI MEXaHU3UPOBAHHOM Kpenu.
KonuuectBo ypaBHEHMI MaTeMaTHYeCKOM MOJEIH
3aBUCHT oT KOJIMYECTBA OJIHOBPEMEHHO
paboTaronux TUAPOLIMIUHAPOB N npu
MOJETTUPOBAHUN  PA3JIMYHBIX  TEXHOJOTHYECKHX
oneparuii.

B marematndeckyro MOAENTb THUAPOCUCTEMBI
MEXaHM3UPOBAHHOW Kpemu BXOIAT CEMb TPYIII
mapaMeTpoB:

° JABICHUE OKUAKOCTH B  XapaKTEPHBIX
TOUKaX THAPOCUCTEMBI - Py, P, Py, Ps;, Pc;

®  pacxoj >KMIKOCTH Ha OTAENBHBIX y4acTKax
ruapocuctemsl - ¢(Py ), qu, G G2 445 45

° KOX((QUIKUEHTB  YOPYrOCTH  DJICMCHTOB
ruppocucteMsl - Cy, Cyp, Chep, Co Gy, Cy,
Cs;, Co;

e KO3 PUITHECHTHI TUAPABINIECCKAX

COHpOTI/IBJ'IeHI/Iﬁ Y4aCTKOB T'HAPOCHUCTEMBI -

SH - S1i°%2i> SC

o 3HAYCHUA MacCChbI KHIOKOCTH,
HepeMemaeMoﬁ Ha OTACJIBbHBIX Y4YacCTKax
TUAPOCUCTEMEIL - My, , My, My, M3, My

L] iomanay monepeyHbIX CEUYECHUI IJIEMEHTOB

TUAPOCUCTEMBI - fi, fgggi, fPCBﬂ fes

®  CONPOTHBICHUS
TUJIPOLUIUHAPOB - R, (X 9is )&2,' )

[epBbic BE TPYMIBI MapaMeTpoOB 0OPa3yroOT
BEKTOp HAadYaJbHBIX 3HAYCHHWH, a B Mpolecce
MOJICTIMPOBAHUSL -  PE3YIbTHPYIOIIMA  BEKTOP
3aBHCHUMBIX MEePEMEHHBIX. Koaddunmentst
YIOPYroCTH OMNPEACTSIIOT pacxo] Ha aedopMalluio
JJIECMEHTOB ~ THAPOCHUCTEMBI U CKUMAaeMOCTh
JKUJIKOCTH, 3aIlOJHSIONEH ee 1moj JaBiieHueM. Jlis
METALIMYECKUX TPyO KOI(PPHUIUESHT YHpyrocTu
paccuuTthiBaeTcs o Gpopmye [4]:

HepeMeIeHHI0

3 2
CTP:”(18X* d’l, +leP)’ @)
ETPSTP 4E)K‘

rae  d, ltp, Stp — COOTBETCTBEHHO AMAMETD, JIJIMHA
Y TOJII[HA CTEHOK TPYOBI;

Erp, E,. — o0OBbeMHBIE MOJYJIN YNPYTrOCTH
MaTepuaia TpyObl u paboUeii KHUIKOCTH;

x — ko3¢ ¢purment [lyaccona.

Anammz  Qopmyner  (4) TOKa3pIBaeT, dTO
KO3 QUIUEHT yNPYrOCTH 3aBUCHT OT BHYTPEHHETO
obrema  TpyObl. Tak Kak  THAPOIMIMHAPHI
KOHCTPYKTHUBHO BBIIIOIHEHEI U3 TPYO, TO hopMymoit
(4) MOXHO TIONB30BAaThCA [UISL  OTpEJeNeHUs
K03 HUITUEHTOB YIPYTroCTH oJjocTen
ruapouuauHapo. OpHako, TpU TEepeMENICHUH
MOPIIHS  TUAPOIMIMHApPAa OOBEM HAMOPHOH W
CIIMBHOM MOJIOCTEN U3MEHSETCS.

CrnenoBarenbHO, B IPOIECCE MOJICTHPOBAHMS
BEJIMYMHBI KOA(P(PUIMECHTOB YIPYrOCTH MOIOCTEH
THIPOIMINHIPOB OYAYT H3MEHATHCS B 3aBUCHMOCTHU
OT BCJNMYHMHBI TEpEeMEIIeHHs MOpIHA X, M HUX
HEO0XOJIUMO PACCUUTHIBATH IO POPMYIIaM:

L] JUI HaHopHofz’I II0JIOCTH i-TO
TUApOLWINHApA:
1- F;;D; Fy;
C2i:(H0i+X2i —/z]l—l}l'f'i ) (5)
2 EpS; Ex
rac Hm' - HavyaJIbHOC pacCTOosiHUC OT TOpHa A0

MIOPILHS {-TO THUIPOLMIINHIPA;
H
Di’Sui_ JuaMeTp W TOJIIMHA CTCHOK
HaIoOpPHOM MOJIOCTH I-TO TUJIPOIMIIMHPA.

° IS CIIMBHOM ITOJIOCTH i-TO
TUAPOLMIUHAPA:
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1- Fy;d; Fs;
CSiZ(Hmaxi7X2i J%+i ., (6)
2 EpS; Ex
rue H,.,. ; - BelMuMHa XoJa NOPIIHA I-TO
TUAPOLUIIUHIPA;
d,S Cl.- JAaMeTp MW TOJIIMHA CTEHOK

CJIMBHOM MOJIOCTH i-I'O THAPOLMIMHIPA.

Koapduument ympyroctm ansi  pyKaBoOB
BBICOKOTO JIaBJICHHSI PAaCCUUTHIBaeTCs 1o (opmyse

[4]:

. Ve | 7

PB7 E

np
rae E,, — npuBeAeHHBI MOJIyNb YIPYroCTH,
YUHUTHIBAIOLIUN  CKMMAeMOCTh  KHAKOCTH U

nedopmanuio pykaBos;
V50 — 00bEM PyKaBOB BEICOKOTO JaBIICHUSI.

B kauecTBe memndupyromero ycTpoicrsa Ha

HAaCOCHOH CTaHIMN YCTaHaBJIHNBAIOTCS
ruapoakkymynstopsl.  Koaddunment ynpyrocru
THJIPOAKKYyMYJISITOpa paBeH [5]:
1
O.PY
J— a a
Co=m, Ty (®)
VP, oY

e  m, — 9UCII0 aKKyMYJISITOPOB, YCTAaHOBJICHHBIX
B TH/IPOCHCTEME;

Q, — 00beM ra30Boi KaMephl IIPU 1aBICHUN
3aPSIKHY;

P, -
AKKyMYJISITOPA,;

v — IOKa3artens noauTpornsl (v =1,3+1,4).

JABICHUE  3apsiiKM  THIPO-

Bce aieMeHTBI M y37BI THAPOCHUCTEMBI, IO
KOTOPBIM IPOTEKaeT XHUIKOCTh, XapaKTePHU3yIOTCS
THIIPABITUYCCKUMU COTIPOTHUBJICHUSIMH KaK
MECTHBIMH (B 3alellkax ¥ OTBETBICHUAX, B
CYXCHHSAX, PACIIUPEHUSIX U MOBOPOTAX MOTOKA), TAK
U JIMHCWHBIMHU, 3aBHCSIIIMH OT MPOTSKCHHOCTH
KaHAJIOB. DKCIepUMEHTAIBEHO JIOKa3aHO
CYIIECTBOBAaHNE JBYX DEXHMOB yCTAaHOBUBIIETOCS
JBIDKEHUS] SKUIKOCTH. [IpM  MasibIX CKOPOCTSX
KHJIKOCTH €€ YaCTHIIBI ABIDKYTCS MapajlielbHO JPYT
JIpyry M OCHU KaHajla, HE IepeMelluBasch. Takoi
peXUM Ha3BaH JIAMHHApHBIM. [lpm  OGoibmmx
CKOPOCTSIX JBMKCHHSI JKHJIKOCTH €€ YaCTHIIbI
JBIDKYTCS B HAINpPABICHUH ITOTOKA MO XAOTHUYHOU
TPaGKTOPUU U TMEPEMEIINBAIOTCS MEXIY COOOM.
Takoii  peKUM  TEYCHHS  IKUAKOCTH  HAa3BaH
TypOyneHnTHbIM [2]. JI7s pacyeToB THUAPOCUCTEM
MEXaHU3UPOBAHHBIX KpEred YyCTaHOBJIEHO, YTO, Ha
OCHOBaHUM oIlpeneneHuss uucia PeliHonbaca u
CpPaBHEHHS €r0 C KPUTHYECKUM, PEKUM TEUCHUS
KUIKOCTH SBJsieTcss TypOysneHTHBIM [5]. Tak kak

IMOTOK KHUAKOCTHU MNPOXOAUT IO prGOHpOBOL[aM u
KaHaJlaM pa3HOTro CCUYCHHA, TO IIPpU OIPCACICHUU
KOB(i)(bI/IHI/ICHTa TUAPABINYCCKOTO COMNPOTHUBJIICHUA

y4acTKa  TUIAPOCHCTEMBI, BCE  KOI(POHUIMEHTHI
PA3MYHBIX MECTHBIX COMPOTHBICHUMN PUBOATCS K
BBHIODAHHOM  IUIONIAAX  TOMEPEYHOTO  CEUEHHS
ydacTka 1mo Gopmyie:
_a P
G =64 posE )
fi
rae &7 - OGespasMepHslit  kKod(pUIEEHT
MECTHOTI'O TUAPaBINYCCKOTO COITPOTUBJICHMA,
KOTOPBIH OTIPENIETAETCS Ha OCHOBAaHUU

OKCIIEPUMEHTAJIBHBIX W CHPABOYHBIX JaHHBIX JUIs
KOHKPETHOT'O XapaKTepa MECTHOTO CONPOTHUBIICHNS;

£ - IUIOTHOCTH paboyeil KUIKOCTH;

fi - Tomaap TMONEPeYyHOro CeYeHHs, II0
KOTOpOMY pacCUNTHIBACTCS ko3¢ urmeHt
THAPABINYECKOTO COIIPOTUBIICHHUS.

JluHeWHBIC TOTEpH MAABICHUS B KaHale
ONpENENAIOTCS 10 CIPAaBOYHBIM JaHHBIM [4, 6],
0o aHanuTIHYeCKH 1Mo Gopmyne Japcu-Beiicoaxa:

Mp, =225 Log, (10)
x 2fx
roe A — K03 PUIUCHT COMPOTHBIICHHUS,
Ly, dg, fx — COOTBETCTBEHHO JJIMHA,

JIUaMETP U TUIOIA H TIONIEPEUHOTO CEUSHUS KaHaa;
g — pacxoj )KUIKOCTH B KaHAJeE.

MopenupoBanue  pabOTBl  THAPOCHCTEMBI
CeKIMH MEXaHW3UPOBAHHOM KpEenM 3aKIoYaeTcsl B
MO/JIETTMPOBaHNHI COBMECTHOM paboTsl N

rUApOUWIMHAPOB, KOJMYCCTBO KOTOPBIX 3aBHUCUT
KaK OT KOHCTPYKIUM H TEXHOJOI'MH pa6OTBI

KOMILJIEKCa, TaK u oT MOJAETUPYEMOH
TEXHOJIOTHYECKOM Omepalui.

Bripaxkenue s OIIpEIEIICHUS
COIIPOTUBJICHUA TMECPEMCUHICHUIO TUAPOAOMKPATOB
CEKIINUn Kpenu Ha OCHOBAaHUU MMPOBCIACHHBIX
nccienoBaHui [8]:

1 I Si
Ri=—|Gaosa+ Y, (PyFy-PyFy p*—————|f, +
Moy i=ny 4] cos( By -7n)

d n ’ (] ])
n /)
'{Z(PZiFII _P]IFZI' )+ Z[(PZiF/I _PJIFZi )Krc()w]_Gmpx}(fn +fKP )+

i=] i=n+l

lo(ly+1g)
{ka(xina—cosaf” )*QZAi?B
2

Atlp b i=ng+

(1+LL*};)*0~5Ppli+ %Il’ziFhKa}fTP’*
+R}.m_
i Kionei KOO (UIIMEHT CBS3W yCHUIUS B
THIPONMIUHAPE W PEAKIUH YIPABIIEMON KOHCOJH
Ha KPOBITIO IJ1aCTa;

R, — cuma TpeHUs B YIUIOTHEHUSIX
MOPLIHS U IITOKA;

j — HOMEp THUAPOIOMKpaTa TIepeaBIKKH:
j=np+1+n3;
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Gy, — BEC BEpXHAKA M JPYrux
MepeMeIaeMbIX B IPOLECCe Pasrpy3KH 3JIEMEHTOB
KOHCTPYKLIUU CEKLIUU KpPEIH.

ConpoTuBjeHHE NEPEMEIIEHUI0 THAPOCTOEK
IIPY UX pa3rpy3Ke paBHO:
1
Rj=1+nl = ym._(Geepx‘_RKP_Rn)_ , (12)
nZC
rae R,R, peaKkluyl KpOBIU U IIOYBHI,
JEUCTBYIOIME JO MOMEHTa OTpbIBA BEPXHSAKA OT
KPOBIIH.

[Ipn pacmope THAPOCTOCK CONPOTHBIICHHUE
MEPEMEIIECHHIO PABHO:

Rj:l%nl = Ry)LL + Geepx. . (13)
[Tocne xoHTakTa BCpXHJIKa C KpOBJ’ICﬁ

MPpOUCXOAUT TMOBBIIICHUE YCWIHA NOAACPKAHUA
KPOBIIH 710 YCUIIUS HAauaJbHOTro pacropa. Torna:

R._,. :RW.+G +Rgp+R, . (14)

j=l+m 6epx.

OpoHTAJILHOE  BBIIBWJKEHUE  KOHBelepa
BKJIIOYAaeT B ce0f  OosbIloe  KOJIMYECTBO
OJHOBPEMEHHO  paboTaroIluX TUAPOAOMKPATOB.
CormnpoTuBieHue NIEPEMEILEHUIO OJTHOTO
TUIPOJOMKpPATa PaBHO:

on.cosa fr - (15

=n,+1+n,

[IpenyosxkeHHass MaTeMaTH4YecKass MOJENb
OTIHMYaeTcs OT paHee pa3pabOTaHHBIX TEM, YTO B

HEll  YYTeHBl TOJYYeHHbIE BBIPQKEHUS IS
oTpeJIeNIeHuUs COTIPOTHUBJICHUS MepPEeMEIEHUTIO
THUIPOIMIIMHAPOB TIPH  TEPEIBIKCHUM  CEKITUI

MEXaHU3UPOBAHHOW KPENH Ha HAaKJIOHHBIX IUIACTaX,
W 9TO TNO3BOJISIET pellaTh 3aJauyd Kak HpsSMbIX
TUAPABIMYECKUX PACUy€TOB, IPU KOTOPBIX HU3BECTHO
MOTOKOpAcIpeelicHHe B CHUCTeMe H Tpedyercs
ONPENENIUTh pauuoHabHBIE 3HAYCHUS
KOHCTPYKTHUBHBIX  TapaMeTpOB  THUIAPABINYECKUX
JJIEMEHTOB, TaK W OOpaTHBIX, KOTJa W3BECTHBI
KOHCTPYKTHUBHBIE M TEXHOJIOTHYECKHE MapaMeTphl
MEXaHU3UPOBAHHOW  Kpemnu, a  Heo0X0JIUMO
MIPOMOJIETUPOBAaTh JUHAMUYECKHE TIPOLIECCHl B
TUAPOCHCTEME M OMPEICIUTh BPEMsI BBITIOTHEHHUS
pa3nuuHbIX onepauuid. MccnegoBanue cTaTU4ecKux
W JIMHAMUYECKHX  XapaKTEepUCTUK  OTHENIbHBIX
TUAPOIIEMEHTOB U FMAPOCUCTEM B LIEJIOM IO3BOJUT
BBEISIBUTH  (DaKTOPBI, OKA3bIBAIOIINE peEIIaroIiee
BIIMSIHAC Ha pPEXHM paboTHl Kpemu, U 00O0CHOBATh
JIOMYIICHHS, KOTOPhIE MOTYT OBITh TIPUHSATH B

WH)KEHEPHBIX pacueTax. Pesynerarom
WCCIICIOBAaHUHN SBIISIOTCS TAK)KE€ MOJIEITH OTACIBHBIX
THIIPORIIEMEHTOB MeXaHU3UPOBAHHOM Kpery,

KOTOpBIE B PA3IMYHBIX COYCTAHUSAX HCHOIB3YIOTCS
st pacdeta Ha [IDBM BapmaHTOB THIPOCUCTEM
MPOEKTUPYEMBIX Kperneil.

Ha pucynkax 2-7 mnpexacTtaBieHbl rpaduku
U3MEHEHUs IIapaMeTpoOB CEKIMM Kpemu U ee
TUIPOCUCTEMBI, IOCTPOCHHbIE MO pe3yJbTaTaM
OKCIIEPUMEHTAJIBHBIX HCCIECIOBAaHUH M  JIAaHHBIM
MOJIEIUPOBAHMUSL.
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Pucynok 3 — Ilepemenienne cexmuii Kpenu
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THJIPOCTOEK

75



NHOOPMATHKA 11 KUBEPHETHUKA
Joneux JJosHTY Ne 4(10), 2017

FLuc, llaBnexue B WTOKOBOH NONOCTH THapOCTDex
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Pucynoxk 5 - JlaBneHue B IITOKOBOH MOJIOCTH
TUIPOCTOEK
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Pucynok 7 - JlaBneHue B IITOKOBOW MOJIOCTH
THIPOJOMKpPATOB

X aHanu3 MNOATBEPKAAET AaJEKBaTHOCTh
MOJIENIN [UII MCCIIENOBAaHUsl MTPOLECCOB U3MEHEHHUS
napaMmeTpoB pu HEPEBUKEHUN CEKLIUH
MEXaHU3UPOBAHHOM KPETH.

Bbi16800bI

B pesysbrare nMpoBeICHHBIX UCCIIEI0BAHUN
paspaborana MOIU(UIIMPOBAHHAS MAaTEMaTHUECKast
MOJIeJb THIPOCUCTEMbBI CEKIUI MEXaHH3MPOBAHHON
KpeTIH, KOTOpasi ~ OTJIMYaeTrcss  OT  paHee

OPUMEHSBIINXCA TE€M, 4YTO B HEH  ydTeHBI
MOJy4eHHBIE  BBIPAXEHUSA  JUI1  ONpeJesIeHus
COTIPOTHUBJICHUS] MEPEMEINEHUI0 THAPOLIINHAPOB
IpU MNEepeABIDKCHUM CeKUUH MeXaHM3MPOBaHHOMN
KpenM Ha HAaKJIOHHBIX I1acTax.
OKcIepUMEHTaIbHBIMU UCCIIeIOBaHUSIMU
MOATBEPXKICHA  JOCTOBEPHOCTh  TEOPETHIECKUX
pE3yNbTaTOB M NPEIUIOKCHHBIX MAaTEeMaTHYECKHX
Mozeneil. PacxoxaeHue Mexny TEOPETUUECKUMHU U

IKCHEPUMEHTAIFHBIMA ~ JaHHBIMH ~ C  y4eTOM
HOTPEIIHOCTH  HM3MEPEeHUsT  IapaMeTpoB  He
npesbimaet 7-15 %.

Pa3zpaboTanHass MaremMaTH4eckas —MOJEINb

THIPOCUCTEMBl MEXaHU3UPOBAHHON KpEmH, a TaKkxkKe
MOJIEH €€ OTACJbHBIX THAPOIIEMEHTOB MPUHATHI
uacturytamMu JJonYI'M u JoHrunpoyriemam st
BKJTIOUCHUS B COCTaB MaTeMaTH4eCKOro
obecrieyeHUss  CHCTEMBI  aBTOMAaTH3HPOBAHHOTO
MIPOEKTUPOBAHMS TUAPONPUBOJA MEXAHU3UPOBAH-
HBIX kpeneii (CATITMK).
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Haenvuu B.H., 3enszepos B.U. Hccneoosanue napamempos zudpocucmemol
MEXAHUZUPOGAHHBIX Kpeneil Memooom MamemamuuecKozo MOOenuposanus.
Paccmampusaemcs moouguyuposannas mamemamuyeckas mooens 0Jid UCCAe008aHUs U paciema
napamempos  2UOpOCUCHeMbl  CEeKYUull  MeXaHU3UPOBAHHbIX — Kpenel, 00ecneyusaiowux ux
YCmotuugyto pabomy npu ebleMKe HaKIOHHbIX HAACTHOS.

Kniouesvre cnoea: Hccnedosanue, moouguxayus, napamemp, mamemamuyeckas MoOeib,
audpocucmemad.

Pavlysh V.N., Zenzerov V.I. The investigation of mechanical timbers hydrosystems parameters
by mathematical modeling method. The modified mathematical model for researching and
calculation of parameters of the hydrosystem for provided of stability of the sections of
mechanized supports on inclined coal stratums are considered.

Keywords: investigation, modification, parameter, mathematical model, hydrosystem.
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