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B cucreme xxes1e3HO40POXKHOIro

BaroHa y3eJ1 «MaTHUK-MoANATHUK»
OTHOCUTCS K Hanbosiee OTBeTCTBEHHbIM
B KOHCTPYKLUNSIX XO40BbIX TEJIE)KEK.
OaHMM N3 NepcrneKTUBHbIX CIIoco60B
peLueHuss NpobsieMbl NOBbILLEeHUSs
AO0JIrOBEYHOCTU, CHUKEHUS
WHTEHCUBHOCTU N3HOCAa YNOPHOU N
OrOPHOV MOBEPXHOCTEN NATHUKA N
noansiTHUKAa siBAsieTCS peannsayusi
NPUHLMIOB afarnTUBHOIO yripaBJieHUs
B MexaHn4YeCcKunx cucremMax. ﬂﬂﬂ
nouvcka onTUMasibHOIro pexxuma paboTsi
y3n1a, npy KOTOPOM MPOLEeCCbl TPEHUS
oyayT NnponucxoanTb B CMa304YHOM
cJioe, 4TO 06ecne4YnT MMHUMaslbHOe
3HayeHue Ko puuneHTa TpeHus

U UIHT@HCUBHOCTU U3HOCa, ObLIN
npoBegeHbl TeopeTudieckue
uccsiegoBaHusl. Ux pe3ysnbTatbl
npexgcrassieHbl B Ny6iMKyeMoii cTaTbe.

KntoveBbie c/ioBa: xesie3HOA0POXHbIV
TpaHcrnopT, Tpnbos10rus,
VHTEJINIEKTYalIbHOE yrpaBJieHne, BaroH,
MSTHUK-NOAMNSTHUK, KNHEMAaTMYECKNI
KOHTaKT, BHELLIH1Ee BO34eViCTBUS, M3HOC,
aaarnTuBHasi cucTemMa.
|
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Pocmos-na-/lony, Poccus.

nporpamMMme peaiu3alu cTpaTeruye-
CKUX HampaB/IeHU I Hay4YHO-TeXHUYe-
ckoro pazputust OAO «P2K» onHUM
13 0a30BBIX MOJIOKEHUN cTajla pa3paboTka
MPOEKTOB, CBSI3aHHBIX C UHTEJIIEKTyaTbHBIMU
(aganTUBHBIMU) CUCTEMaMU yrpaBlieHus [2].
K TakuM npoekTaM OTHOCUTCS U TIpesiarae-
Masi KOHCTPYKILMSI cCaMOOPraHU3yoleics
CUCTEMBI ILIKBOPHEBOTrO y37a (puc. 1).

OcoOEHHOCTbIO KOHCTPYKIIUU SIBJISIETCS TO,
YTO Ha YMOPHOM U OMOPHOI MOBEPXHOCTSIX
MATHUKA U TIOAMSITHUKA BalrOHHOW TEIEXKU
MPETYCMOTPEHbI BEIEMKHU, 3aMIOJTHEHHbIE KOM-
MO3ULIMOHHBIM CMa30YHbIM MaTepuajiom [3].

ITpuHUMIT pabOThl KOHCTPYKIIMUA COCTOUT
B CJIEAYIONIEM: MPY CKOJbXEHUU TSITHUKA OT-
HOCHUTEJIbHO MOATMSITHUKA 10 Mepe U3HAIIMBa-
HUs1 paboyeil MOBEpXHOCTU B 30HY KOHTaKTa
OyneT momnaaaTh cMa3Ka, KOTopast TOKPOET Mo-
BEPXHOCTU TPEHUSI I CHU3UT UHTEHCUBHOCTb UX
nsHoca [3, 6]. I[To xomy pa3pylueHus: CMa304HO-
TO CJI0s1 TIpoliecC OyIeT MOBTOPSITHCS, 0OecIie-
YyyrBasi MOCTOSTHHYIO Moayy CMa3Ky B TeUEHUE
BCEro BpEMEHU IKCILTyaTalluu.

Jlng onTuMM3aluy padoThl KOHCTPYKLIMU
HY>XKHO OIpeenTh 3aBUCUMOCTb BHEIIITHUX
BO3/IEUCTBUI (HAarpy304HO-CKOPOCTHOI'O PEXK -
Ma) Ha paboTy IIKBOPHEBOTO y371a C alalTUBHOM



cucteMoii. Harpy304Ho-CKOpPOCTHOM peXum
Oy/IeT ONPENENSATHCH CKOPOCThIO V) NBMKEHUS
BaroHa U BEPTUKAJIbHOM cujIoil F , Tiepe/iaBae-
MO OT paMbl Ha XOIOBYIO TEJIEXKKY.

B cucreme «IIATHUK-MOAMSITHUK» 3TU TTapa-
METPBbl PEAIM3YIOTCSI COOTBETCTBEHHO uepe3
CKOpOCTh V;; OTHOCUTENBHO TepeMeLIeHs
IISITHUKA U TIOATISITHUKA M KOHTAKTHOT'O aBJIe-
HUsL P pacripe/ieieHHOTO M0 COTIPSIKEHHBIM
MOBePXHOCTSIM. [1p1 3TOM, IMOCKOIBKY KaXKIbIiA
13 yKa3aHHBIX ITapaMEeTPOB B YCIIOBUSIX SKCILTY-
aTalliyi U KOHCTPYKTUBHOTO UCIIOJHEHUS
IIKBOPHEBOTO y3/1a UMEEeT TUCIIePCHOHHO-aHa-
JIMTUYECKOE OMUCaHME, ero paboTa MOKHA
paccMaTpuBaThCsl KakK (DYHKIIMS CIydaliHbIX
apryMeHTOB. Bce 310 B pamKax BEIOpaHHOTO
MOIX0a K PeIIeHUIO 3a1auu OyIeT COOTBETCT-
BOBAaTh BO30YKIECHHOMY JIBMKEHUIO OObEKTA.

Hcxonsa 3 coBpeMeHHBIX MPeACTaBICHUI
00 0COOEHHOCTSIX KWHEMaTUIeCKOTo KOHTaKTa
IJTOCKMX MTOBEPXHOCTEH, K KOTOPHIM OTHOCHUT-
Cs U CHCTEMA «IISITHUK-TIOAMSITHUK», aHAJIH -
TUYECKOEe OMUCaHUE 00sS3aHO YUYUTHIBATh
B IIEPBYIO OYepeab XapaKTep pacipenciaeHus
JABJICHUI 11O COMPSDKEHHBIM MOBEPXHOCTSIM,
U3MEHEeHUE X B3aUMHOTO TTOJIOXKECHUSI, SIBJISI-
JOILIETOCs Pe3yJIbTaToOM Ae(opMaliiy U U3HOCA,
a B KOHEYHOM UTOTE CBSI3bIBATh 3T MapaMeTPhI
C BKCIUTyaTallMOHHBIMU, KOHCTPYKTUBHBIMU
U TeOMETPUIYECKUMU TTapaMeTpaMM IIKBOPHE-
BOTO y3J71a.

B pa6Gorte [4] ycTaHOBIIEHO, UTO TIPU KMHE-
MaTUYeCKOM KOHTAKTe TUIOCKMX ITOBEPXHOCTEH
B XOJI€ BpallleHNsI KOJIeC TeIEeKKM pacIipeesie-
HME KOHTAKTHBIX JIaBJICHUI, 3HAUEHUE CKOPO-
CTeii 1 YCIIOBUSI U3HAIITMBAHUS HE COXPAHSIIOTCS
ITOCTOSTHHBIMU JUTS BCEX TOYEK COIMPSIKEHHBIX
TeJ1. DTO 00CTOSITEILCTBO ellie 00JIee YCAOKHS -
€TCs HATMIKMEM CUCTEMATUIeCKK BO3HUKAIOIITNX
MePEKOCOB MPU PEBEPCUBHOM IBVKCHUY C Ma-
JIBIMU aMIuIUTYIamMu. Kpowme Toro, paccMarpu-
BaeMasi KOHCTPYKIIUS TIpeIIioaraeT HaTumaue
Ha paboYMX MOBEPXHOCTSIX OTBEPCTUI Pa3HbIX
IMaMETPOB, MEHSIIOIIMX XapaKTep KOHTAKTa,
U 9TO BHOCHUT MPUHIIMITUAIBHOE OTJIUYKE B pe-
ILIEHUE 110 OTHOILEHUIO K TUITOBOI 3amaue [4]
IS TUIOCKMX CIUIOIIHBIX TIOBEPXHOCTE.

ABTOpOM [4] TIpeiokeHa MeToAMKA pellie-
HMSI TaKUX 3a71a4, OCHOBaHHAs Ha YCJIOBUU Ka-
CaHMSI TTIOBEPXHOCTEH, MO KOTOPHIM ITOHMA-
€TCs1 0COOEHHOCTD ITPOTEKAHMS U3HOCA COIIPSI-
XKEeHUsI, TO eCThb IIPH JII000I (hopMe U3HOIIIEH-
HBIX TTOBEPXHOCTEN AeTajieii HaOaogaeTcs
TTOJTHBIN KOHTAKT COIPSIKEHHBIX 30H KOHTAKTA.

Puc. 1. MoansaTtHuk: 1 — oTBEpCTUE NOA LLKBOPEHb;
2 — ynopHasi NOBepxXHOCTb; 3 — ONOpPHasi NIOBEPXHOCTb;
4 — BbieMK#N.

B npusioxkeH1u K IIKBOPHEBOMY Y31y YCIIO-
BME KacaHus OyIeT 3aKJII0YaTbCsl B TOM, YTO
cymmausHoca U, _, narnuka U, v noanstHrka

U, , uaMepeHHas B HAIIpaBIEHUN COIVIKEHUS

1o ocu OY, OyeT NOCTOSTHHOI:

U +U,=U,_, — const. 1
Taxkum obpazom, 11 TH000 TOUKM COMpsi-

JKEHHbBIX [TOBEPXHOCTEN MITHUKA U TTOATISITHU-

Ka TIpU COOJTIONEHUU YCIOBUS KacaHUsI coXpa-

HUTCS PAaBEHCTBO:

Jiy=J+J,, 2

e J;, J, — COOTBETCTBEHHO MHTEHCUBHOCTD

M3HOCAa IIATHUKA U TTIOAITATHHKA.

Ecnu k,, k, xapakrepusyior maTepual,
B, P, —konrakTtHOe masienue, V;, V, — cko-

POCTB ITITHUKA U TIOAITAATHUKA, TO:
Jy=k-B"-V,; (©)

Jzzkz’sz'Vz- “4)

J1J1s1 TOUeK TISITHUKA U TIOAIISITHUKA, UMEIO-
X OOWHAKOBEIE KoopauHatel, B =P, =P |

V.=V, =V, u cienoBarejbHO:

J=k-P"-V,; ®)]
J,=k,-P"-V . 6)
[MoncraBum (5) u (6) B (2):

J =k -P"-V+k,-P"-V=P"V-(k +k).
(7)

J1ns1 IKBOPHEBOTO y3J1a XapaKTepeH adpa-
3UBHbIIA BUJI U3HAIIIMBAHMS B COUETAHUM C OKM -
CJIUTENBHBIMU TIpoLeccaMu [5], AJIsi KOTOPbIX
MMeEET MECTO JIMHEeHAsT 3aBUCMMOCTb MHTEH-
CUBHOCTU M3HAIIMBaHUS OT naBieHus [4, 5],
[Py KOTOPOM IMOKa3arelb crerneHn m=1.

B aTOoM cityuae ypaBHeHUe (7) IIpuMet Oosee
TIPOCTOM BUIIL:
J1—2=P‘V‘(k1+k2)- (8)

Pernm (8) otHocuTebHO P :
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P= Jis
V(k +k) "
Kasxnas Touka Ha [TOBEpXHOCTH pacCMaTpu-

BaeMOIi CICTEMbI UMEET CBOIO OKPYKHYIO CKO-
pocth V', KoTopast 3aBucHT OT paccTosiHust R,

)

JI0 LIEHTPa BPaLlEHUST X YaCTOThI /1 BPALLICHMSI.
Ipu aToM ecii R, paBHO TeKylIeMy pamnycy

P, TO:
V=27mnp. (10)
Torna
a JI—Z

“2anpk k) (1n

BeprukanbHas cuia F Oyzer cBsa3aHa ¢ 1aB-
sneHneM P B cucTeMe «IIATHUK-TIONISATHUKY,
MMEIOIINX KOHTAKTHYIO TOBEPXHOCTb A , COOT-
HOILIEHUEM

F=[PdA=P 4. (12)
A

CornacHo Halremy m3oo0pereHuo [3, 6],
IoLaab KOHTakta A cBs3aHa ¢ O0LIEl T1I0-

maapio A, ¥ cyMMapHOIA IIOIAIBI0 OTBEPCTHIA
A,

A=A -4,
A=y -A; (14)
A=A -A-yv=4-(1-y), (15)

e ¥ — Kodh@ULIMEHT COOTHOIIEHYSI TUTOIIA-

(13)

JIV BBIEMOK K OOIIIEH TIJI0IIAINA TTOBEPXHOCTH.
Torna:
F=P-A-(1-y). (16)

ABTOpOM [4] TIpenaraeTcsl METOAMKA pac-
yeTa IUTOIIAAM KOHTAKTa IJIOCKKX TeJl, Bpalllia-
IOIIMXCS OTHOCUTEIBbHO LEHTPaJIbHOM OCHU
1 HOpMUPYIOILIMX B TIPOLIECCe M3HOCA COTIPSi-
JKEHMSI, C Y4ETOM TMIIepOOIMUECKOro Xapakrepa
3ITIOPBI U3HOCA TSI CILIOLIHBIX [TOBEPXHOCTEIA.
B Haiem cirydae 310 MoBeEpXHOCTh A, :

A=2-7-(R=r)p. (17)
rae R, ¥ — COOTBETCTBEHHO HaMOOJIBIINN

Y HaUMEHBLINIA PaInyChl KOHTAKTHOM MOBEp-
XHOCTH; £ — TEKyLIM paauyc NOBEPXHOCTH.

CocrasuM (16) ¢ yuetom (17):
F=2-7-(R-r)-(1-y)-p-P.

Orcrona:

(18)

P= £ .
27-(R=r)-(=p)-p

(19)
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W3 paBenctBa ypaBHenuii (11) u (19):

_ J, _ F
2-zn-p-(k+k) 2.7 (R-r)-(l-w)-p
(20)
OHpe,[[eJII/IM MHTEHCUBHOCTHb U3HOCA:
F-n-(k +k
=t &), e
(R-r)-(1-y)

Ecau pabouune moBepXHOCTU MATHUKA
W TIOATSITHUKA BEITOJTHEHBI 13 OMMHAKOBBIX T
OJIM3KMX TTO CBOMM XapaKTepUCTUKAM MaTepH-
aJI0B, TO MOXHO IIPUHATE &, =k, =1, Torma (21)
MPUMET 00JIee MPOCTON BULL:

F-n-k
TRy
(R=r)-(1-y)

B sTOM CiIyyae cyMMapHBIi M3HOC COIIPSI-
JKEHMS 32 HEKOTOPOE BpeMsl  COCTaBUT:
_ F-nk

(R=r)-(I-y)

OpnHako n3MeHeHne (POpMBI TTOBEPXHOCTEN,
HaXOMSIINXCS BO (PPUKIIMOHHOM KOHTAaKTe,
ITPOMCXOANT HE TOJIBKO B PE3YJIBTaTe M3HAIIN -
BaHMS MaTePUAJIOB, HO U 3a CUeT Ae(popMalIimi
MOBEPXHOCTHBIX cJ1oeB [5]. 51 OoNbIIMHCTBA

BapHUaHTOB 3aBUCUMOCTh KOHTAKTHOTO IIepeMe-
meHust 6 or gaBneHus P Ha moBepxHOCTH
MOKHO OIUCATh CTENEHHOI 3aBUCUMOCTbIO [4]:
5=1-P", (24)

rme A, B — KOHTaKTHI, 3aBUCSIINE OT TeOMe-

(22)

U,=J,t (23)

TPUY ITOBEPXHOCTH U CBOMCTB MaTepuasoB.

[MoncraBus B (24) 3HaueHue nasneHus (19),
TTOJTy9IMM YpaBHEHUeE, TO3BOJISIOLIECE OLIEHUBATh
(bopMy MOBepXHOCTH TPEHMS TIOCTIE CHITUS
HAarpy3Ku B JTI000I TOUKe:

n
o=1 [ £ } . (25)
2. 7-(R-r)-(1-y)-p

Taxkum o6pazoM, 3MIOphI AaBiIeHUi U pop-
MBI TIOBEPXHOCTH TIPY U3HOCE OYIyT UMETh TH-
MepOoJMIEeCKNil XapakTep, YTO COBMAIaeT
C paHee TIoJTyYeHHBIMM pe3yJIbTaTaMu B paboTax
[4] AT CTUTOIITHBIX TTIOBEPXHOCTEIA.

Tem He MeHee XapakTep €€ M3MEHEHMUS
oynet apyroii. Tak, runepooanueckast popma
SITIOPHI Py U3HOIIIEHHOTO COTPSIKEHUST 03Ha-
YaeT, YTO TTOBEPXHOCTHBIE CJION B 30HE 0OJTb-
IIX 3HAYeHUI p OYIYT TTOIBEPTaThCSI MEHb-
mei gedopalnu, Ha BEJIUYUHY KOTOPOU
OKaXeT BIMsiHUE IapameTp . M ueM MeHblie
3HAYEHMeE \y, TEM MEHBIIIE AehopMalIns, a 4eM



Oosbie y, TeM OoJblie nedopmarus. [pu
9TOM MOAOUPAst 3HAYEHUSI Y U P, MOXKHO TO-
JlydaThb 0oJiee paBHOMEpPHOE pacrpenesieHue
JIaBJIeHUM U JeopMaluii 0 KOHTAaKTHBIM
MOBEPXHOCTSIM. To eCTh BOBHMKAET BO3MOX-
HOCTb YIIpaBJIEHUSI KOHTAaKTHBIMU IpoLiecca-
MU. DTO MOJIOKEHUE MOJIE3HO UMETh B BUIY
Npu MPOEKTUPOBAHUU IIIKBOPHEBOIO y3Jia
C aJJalITUBHBIM PETYJISITOPOM.

Terepb paccMOTPUM YCJIOBUS B TIPUIIOXKE-
HUM K CUCTEME «IISITHUK-TIOAMNSITHUK» TIPU OJ1-
HOBPEMEHHOM JeHCTBUM KOHTAKTHBIX Aeop-
Mallvil U U3HOCA.

TTockonbKy MO YCI0BUIO KacaHWsI U3HOIIEH-
HbIe ¥ Ae(hOPMUPOBAHHBIE ITOBEPXHOCTH COTIPSI-
XKEHUS ITOJIKHBI COBITaAaTh, TO IJIS JII000M
TOYKHU ITOBEPXHOCTHU TPEHUSI OYIET BBITTOHSTh-
Cs1 yCJIOBUE:

(6,+0,)+(U,+U,)=A=const (26)

e o, 6, — aedopMaius MATHUKA 1 TIOATISAT-

HUKa.
Iycte A, A, yuuThIBaloT 0COOEHHOCTH

reOMETPUM MTOBEPXHOCTU KOHTAKTa MATHUKA
U TOANSITHUKA. Eciiu mpu 3TOM y4ecThb, UTO
COITIaCHO PacCMATPUBAEMOMY KOHCTPYKTHBHO-
MY UCTIOJTHEHHIO IIKBOPHEBOTO y371a 3TH MOBEP-
XHOCTHU UMEIOT OAMHAKOBYIO (hOPMY, TO MOKHO
sammcarb A4, =4, =4, a 3Hauur:

8,=8,=P" A =P"2=P"1. 27)
[Tocne atoro BbIpa3uM M3HOCHI IIATHHUKA

W TIO/INSITHUKA YePE3 COOTBETCTBYIOIINE MHTEH-
CUBHOCTH U3HOCA ¢ yueToM (5) 1 (6) 3a Bpemst ¢

U=J-t1=k-P"V-t,
U=J,t=k,-P"-V-t,

IMoctaBumMm (27), (28) u (29) B (26):
(P" -3+ P"-2)+(k - P" -V -t +k,-P" -V -1)=0.

(30)
[pu TMHERHBIX 3aKOHAX Ae(OPMUPOBAHMS
M M3HAILMBAHWs, XapaKTEPHbIX, KaK y3Ke OTMe-
YaJIoCh, IJIS1 CUCTEMBI «IIATHUK-TIOAIISTHUKY ,
m=n=1, torga ypasHenue (30) nmpuodperer
0oJiee MpOCTOil BUII:
AL +A4,) P+(k +k)-P-V-t=0, (31)

a TIpM BKITIOUCHUH 3HaueHUs cKopocTu (10)

COOTBETCTBECHHO:
(4+24) P+(k+ky)-2-7-n-p-P-1=0_(32)

B npyroit ¢popme:
(ll +ﬂ,2).P+2~;z--n.t.(kl+k2).(p.P)=0' 33)

(28)
(29)

TTocneaHnii COMHOXHTEIb BTOPOTO YWieHa BO3-
MOKEH B paclIMPEHHOM BaphaHTe:

1
p'P=5(p-P+p‘P),

Torna (33) mpuMeT BUI:
L+A4)-P+r-nt-(k+k)(p-P+p-P)=0.
(35)
[MpomunddepeHipyem 3To paBeHCTBO TI0 P,
YUuTHIBas, UTO P siBiisieTcst (hyHKImMeE p:
4 +/17)d—P+7r~n~t~(k1 +k2)-(d—P~p+P]=0 .
dp dp
(36)
Y4uTeIBas TEOpeTUYECKUE MCCIIeIOBAHMS
[4], nmpeoGpa3yeM ypaBHeHMe (36), BbIICIUB
rapaMeTphbl, He 3aBucsmue ot o u P . lna

(34)

9TOrO pa3aeinuM ypaBHeHue (36) Ha
w-n-t-(k +k,):

_ (h+4) 4P (dP -
(ﬂ-n't~(k1+k2)]dp+{dp ’HP] 0,637

1 0603HauMB yepe3 B :
p-—‘hth) (38)
w-n-t-(k +k,)
TIOJTyIVIM:
Bd_P+ d_Pp+P :0.
dp \dp
ITpeobpazyem
gP_ (P
dp dp

U TIPOMHTErpUpyeM
B-P=-P-p+C=0,

TIpeobpa3zyem eliie pa3 —
B-P+P-p=C,
W
P-(B+p)=C.

Orcrona

_ C
(B+p)’

Boipasum neByto yactb uepes (19):
F

27(R=r)-(1=9)-p (B+p)’
u onpeaenum C:
__ F(B+p)
2:7-(R=1)-(1=9)-p
Takum o6pazom, C BbICTyTaeT BETUUUHOM,
CBSI3BIBAIOIIICH BHEITHEE BO3ACiCTBUE (BEp-

(39)

(40)

(41)

(42)

(43)

(44)

(45)
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TUKAJIBHYIO CUY F) 1 CKOPOCTb OTHOCUTEIIb-
HOTO TIepeMeIleHUs MATHUKA U OIS THUKA
C YETHIPbMSI KOHCTPYKTUBHO-TEXHOJIOTUYE-
ckuMu napameTrpaMu. To ectb C — 3TO KOM-
IJIEKCHBIM ITapaMeTp, MO3BOJISIOIINIA OIIpe-
JIeJISITh 00J1IaCTh YCTOMYMBOM pabOTHI afanTUB-
HOTO peryJisiTopa IIIKBOpHEBOTo y3a. MHbIMU
CJIOBaMH, 3a/1aBasCh 3HAYCHUSIMM BXOMSIINAX
B HETO ITePEMEHHBIX ¥ ITOCTOSTHHBIX BEJIUYMH,
MOXHO TOJIYYUTh MaTPUILY UKCENl ypaBHEHUS
peryiasaTopa B MaTpU4YHOI hopMe, odecIieun-
BaOIIETO YCTOMYMBOE ABUXXEHHUE 00BEKTa
yIpaBIeHUSI.
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A PIVOT NODE

on-Don, Russia.

ABSTRACT

In a system of a railcar the node «center plate —
center pad» is one of the most responsible in the
bogies. One of the promising ways to solve the problem
of increasing longevity, reducing a wear rate of thrust
and bearing surfaces of a center plate and a center
pad is to implement the principles of adaptive control in
mechanical systems. Theoretical studies were carried out
to find an optimal mode of node’s functioning, in which
the processes of friction will occur in the lubricating layer
that provides a minimum value of a coefficient of friction
and wear rate. Their results are presented in this article.

ENGLISH SUMMARY

Background. Development of projects related to
intelligent control systems is among main provisions
of the program of implementation of the strategic
guidelines of scientific and technical development of
JSC «Russian Railways» [2]. These projects include a
proposed design of a self-organizing system of a pivot
node (Pic. 1).

Objective. The objective of the authors is to
investigate the principles of adaptive control in relation
to a node «center plate-center pad».

Methods. The authors use modeling, mathematical
methods and analysis.

Results. Design feature envisages pits, filled with
composition lubricants, on thrust and bearing surfaces
of a center plate and a center pad of a bogie [3].

The principle of functioning is as follows: when a
center plate is sliding to a center pad as the wear of
a working surface occurs, a lubricant will get into a
contact area and will cover the surface of friction and
reduce a wear rate [3, 6]. In the course of destruction
of a lubricating layer this process will be repeated,
providing a constant supply of lubricant at all times
during operation.

To optimize functioning of this structure it is
necessary to determine the dependence of external
influences (load-speed mode) on work of a pivot node
with an adaptive system. Load-speed mode is
determined by speed V, of a car and a vertical force
F transmitted from a frame on an undercarriage.
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In the system «center plate- center pad» these
parameters are denoted, respectively, via speed V;

in relation to movement of a center plate and a center
pad and contact pressure P distributed over mating
surfaces. At the same time, since each of these
parameters in the operating conditions and a design
of a pivot node has a precipitation-analytical
description, its functioning should be considered as a
function of random arguments. All within the framework
of a chosen approach to solving the problem will
correspond to excited motion of an object.

Based on current understanding of characteristics
of a kinematic contact of flat surfaces, which include
a system «center plate-center pad», an analytical
description should take into account first of all the
nature of the pressure distribution on mating surfaces,
the change in their relative position, which is the result
of deformation and wear, but eventually should link
these parameters with operational, structural and
geometrical parameters of a pivot node.

In [4] it was found out that in case of kinematic
contact of flat surfaces during rotation of bogie’s
wheels distribution of contact pressure, velocities
and conditions of wear do not remain constant for all
points of conjugate bodies. This situation is further
complicated by the presence of systematic distortions
arising with reverse motion with small amplitudes.
In addition, a considered design presupposes the
presence on working surfaces of holes of different
diameters, changing the nature of the contact, and
it makes a fundamental difference for decision with
respect to a model problem [4] for flat solid surfaces.

The author [4] offers a method for solution of these
tasks, based on the condition of contact surfaces, which
refers to the features of process of conjugation wear,
presuming that for any form of the worn surfaces of parts
we observe a full contact of conjugate contact zones.

As for a pivot node a contact condition will mean that
a sum of wear U,_, of a center plate U, and a center

pad U, , measured in the direction of convergence on

the axis of a controlled object, is constant:
U +U,=U,_, - const. (1)



