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YK 631.3-52: 519.711.3
®OPMHUPOBAHUE JUHAMUYECKON MOJEJIH
MAHNINHHO-TPAKTOPHOI'O ATPEI'ATA JJIAA PEXKUMA
TPAHCIIOPTHOI'O IIEPEE3 1A
FORMATION OF ADYNAMIC MODEL OF A MACHINE-
TRACTOR UNIT FOR THE MODE OF TRANSPORT MOVING
B.I1. Boiiko’, TokTOp TexH. Hayk, mpodeccop,
B.b. HOHOBZ, KaH/l. TEXH. HAyK, IOLEHT
'Benopycckuii HaMOHANBHEI TEXHHUECKUH YHHBEPCHTET,
r. Munck, benapych
°T" OMeJIbCKHil TOCY1apCTBEHHBIN TeXHHUECKHiT YHUBEPCHTET
uM. [1.0. Cyxoro, r.['omens, berapycs
Boykov V.P.%, Professor, Doctor of Technical Sciences,
Popov V.B.? Associate Professor, PhD in Engineering
'Belorussian National Technical University, Minsk, Belarus
Sukhoj State Technical University of Gomel, Belarus

Cdopmupopana (dbyHKIIMOHATHHAS MaTeMaTH4ecKas MOJEINb
TPAaHCIOPTHOI'0 Mmepec3aa, YUUThIBArOIIas OCO6CHHOCTI/I MAIllMHHO-
TPaKTOPHOI'O arperara

Formed a functional mathematical model of transport moving, taking
into account the features of the machine-tractor unit
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BBEJIEHUE

OCHOBHBIM UCTOYHUKOM HHM3KOYACTOTHBIX KOJIEOaHUI, KaK TpakTopa
“benapyc-3022” [1], Tak u copMHpPOBaHHBIX Ha ero 0a3e MAaIIHMHHO-
TpakTOpHBIX arperatoB (MTA), SIBISAIOTCS HEPOBHOCTH MHUKPOIPOQUIS
OTIOPHOM  TOBEPXHOCTH, HWHAYLIUPYIONIHE KONEeOaHWsS  KOJECHBIX
IBWKUTENEeH Tpakrtopa [2,3]. HMeromue ciy4dailHBIA — XapakTep
HEPOBHOCTH ONOPHOW MOBEPXHOCTH Yepe3 IBMIKUTEIH, BO3IACHCTBYIOT
Ha OCTOB TpPaKTOpa W CBS3aHHYIO C HHM, TOCPEICTBOM MeXaHHW3Ma
HaBeckn (MH), HaBecHyI0 MallMHY, HamnpUMep, KOCHIKY-TUTIOIIMIKY
potaronnas “KITP-9” [4].

KoneGanus arkuTeneil, MOPOKAAIOT KaK M3MEHEHHUS B HATPYKECHUU
3BeHbeB MH moabpemHo-HaBecHOTO ycrpoiictBa (ITHY) TpakTopa c
OJIHOW CTOPOHBI, TaK ¥ CHUXKCHHE YPOBHS YIPABIIEMOCTH U
ycroituuBoctu MTA ¢ npyroid.

Lenp paboTs! — GopMUpPOBAHHE CHCTEMBI YPaBHEHHUH, OMTUCHIBAIOIITIX
mpormecc  TpaHCIOpTHOTO  mepeesma MTA  mom  AeiicTBueM
KHHEMaTHYECKOTO BO30YKACHHUS CO CTOPOHBI OMTOPHOH MOBEPXHOCTH.

DOOPMAJIM30BAHHOE OITMCAHUE TPAHCIIOPTHOI'O
ITEPEE3IA

[Ipu coctaBneHnn pacdeTHOM CXeMBbl TPaHCIOPTHOTO nepee3na MTA
ObUIN IIPUHSTHI CIEAYIOINE JOMYIIEHUS:

- MTA nBueTcss paBHOMEPHO U NPSMOIMHENHO;

- xonebanns MTA paccmarpuBaroTcss B MPOAOJIBHOM BEPTHUKAIBLHON
IUIOCKOCTH €T0 IBHKCHUS.

“KIIP-9” B TpaHCIOPTHOM TIOJIOKEHUHM CYHTAETCS IKECTKO
COCIMHEHHON ¢ pamoi TpakTopa “bemapyc-30227, e€ BiusHUE
YUHUTBIBAETCS COOTBETCTBYIOIIMMHM H3MEHEHHMSMH IIOJIOKEHHUS ILIEHTpa
Tsoxect MTA n momenTa nneprmu MTA;

- BO3HMKawIlMe B IIMHaX W mnojBecke “‘bemapyc-3022” ympyrue u
JIUCCUIIAaTUBHBIE CHUJIBI NMPOMOPLUOHATIBHBl MU3MEHEHUIO XapaKTEPUCTHUK

HeposHocTu ( (], (] ) onopHOI NOBEPXHOCTH;

- KonebaHWs TPAaHCMHUCCHHM W CHICHHS BOJHUTENS HE BIHAIOT Ha
kosiebaHust octoBa “Bemapyc-3022”, Tak Kak OHH MaJIbl;

- B JBIDKEHHHU KOJeca TpaKTopa COXPAaHSIIOT TOYEUHBIM, HO
MOCTOSIHHBIA KOHTAKT C OTIOPHON MOBEPXHOCTHIO.
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BaxHBIM KOMIIOHOBOYHBIM MapaMeTPOM KakK OTIEIBHO TPaKTOpa, TaK
u MTA, B 3aBHCHMOCTH OT KOTOPOTO BBIOMPAeTCs COOTBETCTBYIOIIAS
pacyeTHas ~ cxema, sBISAETCS KO3 QUIMEHT pacnpeaeneHus
HOAPECCOPEHHBIX Macc:

e=p°lL-L,,
rie O — paguyc MHEepIUH MOoApecCOpeHHoro kopmyca “bemnapyc-3022” u
csazanHoi ¢ HuMm KIIP-9; L, L, — paccrosHus oT oceil 3amHero u

MEPETHEr0 MOCTOB TpakTopa A0 LeHTpa Tskectd MTA; J - Moment
uHepuun MTA, M = mmp +M,,, - 3KcuIyaranuoH-Has Macca MTA.
Ecin 3Hauenue koa(duimeHTa pacrupeneiacHus Mace HaxXxOIUTCS B

mpenenax  0.8<e£<1.2, 10 xonebanus oceil 3aqHET0 M IEPEIHETO

moctoB “benapyc-3022” wunm, chopmupoBaHHOro Ha ero O6aze MTA
MOYKHO CUMTATh HECBSI3aHHBIMHU [2].

3a  000OmICHHBIE  KOOPAWHATHI ~ TNPHUHUMAeM  BEPTHKAILHBIC
IIEpEMEILEHHsT 1IEHTPa MacC Z, M YIJIOBBIE IEPEMEILECHHUS OCTOBA O
TpakTopa (pucyHoOK 1):
Zs

:

P
—

Pucynok 1 - Cxema aqunamuueckoit Mmogenu MTA
O000I11IEHHBIC KOOPIUHATHI CBSI3aHbI C BEPTUKAILHBIMH KOJICOAHUSMU

oceil 3a7HEr0 W TEPeAHEro MOCTOB (pUCYHOK 1) cleayronmMu
3aBHCUMOCTSIMU:
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_yL i+l
=22t
LE
roe, L, =L + L, - 6a3a Tpakropa.

»oa=(2,-2)/ Ly, 1)

MoxHO  yTBepXKHIaTh, YTO KHHeTHueckas odHeprus MTA,
onpezeicHHas depe3 000OIICHHBIE KOOPJMHATHI paBHA KUHETUYCCKOU
SHEPIruM 33JIHEW U MEPENHEN YacTeil ocToBa:

R P :imlz'l2 +lm2222
2 2 2 2

[lpu wmccnemoBaHWM HHU3KOYACTOTHBIX KOJEOAHWH OCTOBa TPaKTOpa,
OCOOCHHO Ha CKOPOCTSX IBM)KCHUS, 3HAYUTEIHPHO MEHBIUX CKOPOCTEH,
MpU  KOTOPBIX BO3HUKAET BBICOKOYACTOTHBI PE30HAHC, MOXKHO

npeHeOpeyb BIMSHHEM HENOAPECCOPEHHOM Macchl (M, ) mepenHei
YacTH, TaK Kak OHa y OOJBLIMHCTBA KOJIECHBIX TPaKTOPOB HEBEJIMKA 110
CpaBHEHHMIO ¢ Maccod Tpakrtopa. Cxema auHamuueckod mogenun MTA,
npu M, =0, mpexcraBiaser cucteMy ¢ ABYMs CTCHEHSMH CBOGOJBI
(pucynox 1).

CornacHo 3TOi cxeMme, NMpPUBEICHHBIE KECTKOCTh U JeMIdupoBaHHe
(OByX KOJeC) mepeHeld MOJABECKH TPAKTOpa PacCUMTHIBAIOTCS KaK:

C. = ZCpZCmZ k _ 2kp2kul2
CpZ + ClLl2 p2 + w2
rae, C P2 ,sz - COOTBCTCTBCHHO JKCCTKOCTbL PECCOPbI U NIMHBI KOJIECa
MEPEAHCTO MOCTA, kp2 ’kmz - COOTBECTCTBECHHO Z[eMHq)I/IpOBaHI/Ie PECCOPEBI 1
HIMHBI KOJIECAa HCpCZ[HCfI IIOABCCKH.
OKBHBaJICHTHAS ,I[I/IHaMH‘{eCKOﬁ CXEME (I)yHKI_[I/IOHaﬂ])HaH

MaremaTuaeckas Mojieib (PMM), MUTHpYFOIas TUHAMUKY TPAHCIIOPTHOTO
niepeesaa, (Gopmupyercss Ha ocHOBe ypaBHenus Jlarpamxka Il poma [2] u
OIMCHIBAET BHIHYK/IeHHBIe KoeOanust MTA. OHa BKITIOYaeT 4acTH MacChI

L2+
MTA (m=m +m,), npuxofdmuecs Ha 3agHui (M, = M——— 2 p ) u
b
e Lt p
peHuil (M, = M—————) MOCTBI TPAKTOPa, a TAKXKe ynpyrue (C,,,C, )
5
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u Jgemndupyronme sementsl K ,,K,, BOCHpHHHMaOLIME TONYKH CO

wl?
CTOPOHBI CENbCKOXO03sHicTBeHHOro0 (hoHa (0, J, ).
M2 +K,u2y +CnZy =\K Gy + €005
m,Z, +K,z, +¢C,z, =K,q, +C,0,.
PaznenmnB ypaBHEHHS Ha COOTBETCTBYIOIIYIO YacTh  OOIICH
(3KcmmyaTaioHHOM) Macchl, moayuyuM @MM TpaHCoOpTHOTO Tepeesaa

MTA, onuceiBaemyo  auddepeHINaTbHBIME — yYpaBHEHUSIMH  C
MOCTOSTHHBIMU K03 prurimeHTamu:

Z,+2h,2, + 0)5121 =2h,,0, + (’351(:11; 2)
Z, +2h2, + 035222 = 2h,q, + (’)Ezqz- (3)

wl

wl

rje Z; — BepTHKANbHbIE MEPEMEIIEHHs 3a]IHET0 U MEPEJHEro ¥ MOCTOB
TpakTopa; (;,(; — XapaKTepHCTUKH HEPOBHOCTH OTOPHOH MOBEPXHOCTY;

(Dci— YaCTOThI COOCTBEHHBIX KOJCOaHUM 3aJHCTO0 U MECPEAHETO MOCTOB

TpaKTopa; hi — K03 GUIHEHTHI JeMITQUPOBAHUSI.

SAKJIIOYEHUE

Ecnu nocne nepeBoga HaBeCHOM MamuHbl, nocpeactsoM I[IHY
TpPaKTOpa B TPAHCIOPTHOE IOJIOKEHUE, KOJeOaHUs TepeHeil U 3aaHei
gacTeil ocroBa “bemapyc-3022”  oKaxyTcs HECBS3aHHBIMH, TO IS
OTIpENICICHHSI TapaMeTpOB WX KoOJIeOaHWI CJemyeT HCIIONIb30BaTh
MPEACTABICHHYIO 3[€Ch JHUHAMUYECKYIO MOJEIh TPAHCHOPTHOTO
nepeesza.
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VK 629.114.2
B3AMMOCBS3b IOTPEBUTEJIbCKUX CBOMCTB U
®OPMOOBPA3OBAHUS TPAMBASA
RELATIONSHIP OF CONSUMER PROPERTIES AND TRAM
FRAME FORMING
K.A. Mypor
Benopycckuii HaMOHAJIBHBINA TEXHUYECKUHA YHUBEPCUTET
r. Munck, benapycs
K.A. Murog
Belarusian national technical University,
Minsk, Belarus

B cratne pacCMOTPEHBI ITPUIYNHHO-CIICACTBEHHBIC COOTHOIICHUA
W B3aUMOCBSI3M  (DOpMBI TpamBasi, KOTOpas HampsSMYyH I KOCBEHHO
BIUACT Ha 1'[0Tpe6I/IT€J'I$I 1 IOCTOAHHO B3aHMOﬂeﬁCTBy10meF0 C HUM
naccaxmpa, BbI3bIBasd Yy HHUX pCaknuv, 5SMOOUH, accoluanuu, C
COBPEMEHHON TPAaKTOBKOW OCHOBHBIX IOTPEOMTEIBCKHUX CBOHCTB IO
TaKUM  aCIICKTaM KaK TCEXHHUYECKasa COCTaBJIAOIIasA, COLHaJIbHas1
(y,J_IO6CTBO B HCIIOJIL30BAHUM U COOTBETCTBHE C BHEIIHEH cpez[oﬁ),
aCTeTHYecKass (OMOITMOHATBLHOE W XYHOXKECTBEHHOE BO3ICHCTBHE Ha
4eJoBeKa), JIProHOMHUKa, Mopdonorus (popma, OpraHu3oBaHHAs B
COOTBETCTBHH CO CBOCH (hyHKIHEH).

The article considers causal relationships and interrelationships
of the form of a tram, which directly or indirectly affects the consumer
and the passenger who constantly interacts with him, causing them
reactions, emotions, associations, with a modern interpretation of the
basic consumer properties in such aspects as the technical component,
the social ( usability and compliance with the external environment),
aesthetic (emotional and artistic impact on a person), ergonomics,
morphology (a form organized in accordance with its function).
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