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AnHotanmus. OIHUM W3 HEOOCTATKOB MOABEMHBIX
MEXaHU3MOB C TUAPONPUBOAOM COBPEMEHHBIX CaMo-
CBaJIbHBIX CPEACTB SIBISIFOTCS HHU3KHE JAMHAMHYECKUE
[IOKa3aTeIu MEPEXOIHBIX MPOIECCOB MOABEMA U OIYC-
KaHUS Ky30Ba, OOYCJIOBJCHHBIC 3aJIOKCHHBIM B HHUX
NPUHLIMIIOM YIPAaBJIEHUS BBIABM)KEHHEM ILITOKA THAPO-
LWIMHIpA TOJBKO MO OTKJIOHEHHWIO B HHUX JaBJICHUS
Maciia. 9T0 CHHXaeT CKOPOCTh MObeMa Ky30Ba, HHTEH-
CHUBHOCTBh CJIBUTa TPY30B M 3aMeNIsIeT Mpolecc pas-
Ipy3KH, YBEJIWYMBas IPOJOJIKUTEIBHOCTh IIPOCTOEB
MOJI Pa3rpy3Koii, CHIKAeT MPOM3BOAUTEIBHOCTh U 3(-
(hEeKTHBHOCTD UCIIOJIb30BAHHsI CAMOCBAIILHBIX CPEJICTB.

Jiis  ynydineHus JOWHAMHYECKHX —ITOKa3aTeliel
[peaaraeTcsi BBECTU B 3aKOH YNPABIECHUS THAPONPHU-
BOJIOM B TIepBOi (haze mombema, u3-3a OONBIION WHEp-
LMOHHOCTH MOJBM)XHBIX MAacC U YMEHBIIEHHS CKOPOCTH,
KOPPEKTUPYIOIIEN CUTHAI NPOJODKUTEIbHBIA HHTErpa-
7y, BO BTOpOH (ha3ze, mocje OTPhIBa Ky30Ba OT yIopa U
YBEJIMYCHUST CKOPOCTH MOIbeMa — IudepeHuany oT
HM3MEHEeHMs JaBJICHUS Macia B THAPONPHBOJE, a MOCTe
pasrpy3Kd B 0OpaTHOM MOpSIKE B MEepBOU (hase ObiCcT-
poe, U 1Mo Mepe MPHONMKEHUS K yIopy, BTOpo# ¢ase,
3aMeJICHHOE OITyCKaHWe Ky3oBa. I 3TOro Kopiyc
THAPOIWINHIPA COEIMHSAETCS Yepe3 HETOABHKHBIHN
¢aHen ¢ pamoi, B €ro BepXHEH YaCTH yCTaHABJINBAaCT-
Cs MEpBbI MOJIBWKHBIA TOPIIEHb, CBSI3aHHBIA uepe3
MOATNPY>KUHEHHBIA IITOK CO CpeJHEN TOUKOW Ky30Ba, a
B CpeIHEH 4acTH — TUAPABIUYECKUN CYMMHPYIOIIUI
MEXaHM3M M HHTerpo-auddepeHunpyonmi 010K co
BTOPBIM U TPETHUM MOABMKHBIMU HOPLIHSAMH, COEIU-
HEHHBIMH MEXIy COOOH MOJOW TATOH, W HampaBiIIIo-
el TpeTbero MOpIIHS, ¢ OOpa3oBaHWEM HWXKHEH W
BEpXHEH THAPABINIECKHUX MOJOCTEH, W MOJIOCTH TTOCTO-
SSHHO COOOIIeHHOW ¢ aTtMmocdepoit. IlpucoeanHeHsl K
KOPITyCy TIEPBHIH, a K HEMOABMXKHOMY (IIaHIly — BTOPOI
JI03aTOPBl C TIEPEMyCKHBIMH KJIAallaHAMH C OCEBBIMHU
JIPOCCEIISIMHA 1 yIIOpaMy, B3aMMOJIEHCTBYIOIMMHU C 00-
PaTHOI OT celna MOBEPXHOCTBIO J03aTOPOB, IPU ITOM
JuIsl obecrieueHns1 0OpaTHOW CBSA3W KJIAIlaHbl TATaMHU CO-
€IIMHEHBI C IEePBbIM NOJBMKHBIM HopiiHeM. C ruapas-
JIMYECKUM MPHUBOAOM 4epe3 KpaH YNpaBJICHUs U TUAPO-
JUHANA BEPXHASA IOJIOCTH MOXET COOOIMaThCs depe3
TEePBbIN, a HIDKHSSA TMOJIOCTh — Yepe3 BTOPOH 103aTop,
HENOCPEACTBEHHO U UEpe3 APOCCEIH.

Bnauane mepBoii ¢aspl mogbeMa Ky30Ba HMEET
MECTO BBIYUTAHUE BYX IEPEMELIEHUM, TO €CTh €r0 Iie-
peMerieHne OymeT COCTOSATh M3 MEPBOTO, MPOMOPIHO-

HaJbHOTO MU3MEHEHMIO JaBJICHHUS B HUKHEW U BEpXHEU
MOJIOCTH THAPOLMIIMHIPA, MUHYC BTOPOr0, IPONOPLHUO-
HaJbHOI'O CKOPOCTM HW3MEHEHUs JaBieHus. B KkoHue
mepBoii (as3sl moIbeMa, Yepe3 OOpaTHYIO CBSI3b MEPBOTO
MOABM)KHOTO MOPIIHS C 103aTOPaMHU, THMIPOIPHUBOJ aB-
TOMAaTHUYECKHU MEPEBOJUTCS B PEXHUM CYMMHUPOBaHUS
COCTaBHBIX MEPEMEILEHUIN U MEPEMEILIEHUE Ky30Ba YXKe
OyZeT COCTOSITh U3 CYMMBI ITEPEMEIICHHI, 00YCIOBIICH-
HBIX U3MEHEHUEM JNaBJIEHUS B MOJOCTAX THUIPOIMINH-
JIpa ¥ CKOPOCTBIO €r0 UBMEHEHUS.

Ilocne pa3rpy3ku Ky30Ba F'HAPABIAYECKUI TPUBOJ,
aBTOMaTH4yecku oOeclevynT cHayayia ObICTpoe, a C TpH-
OMWKEHUEM JI0 yIOpa €ro 3aMeIUICHHOE OIYCKaHHE.
TaaponpuBo yAyYIIUT TUHAMHKY ¥ OOCCIICYHUT OIITH-
MaJIbHBIA XapaKTep MEepexoJIHOro mpouecca nogbeMa u
OIYCKaHHs Ky30Ba caMOcCBaJa.

KaroueBble cioBa: 103aTop, Apoccelnb, ¢asa, Ko-
3¢ QUIMEHT YCUICHUS, TTOCTOSHHAS BPEMEHH, arepro-
JUYECKOE 3BEHO, YCHUJIHUTEJIbHOE 3BEHO, WHTErpo-
nuddepeHnupyroriee 38eHO.

ITOCTAHOBKA TTPOBJIEMBI

AKTyanbHOCTh TEMAaTHKH YCOBEPIICHCTBOBAHUS
THIPOIIPUBOJA IOJBEMHOTO MEXaHU3Ma O0yCJIOBIICHA
MOBBIIICHHEM MPOU3BOAUTENBLHOCTH U 3 deKTHBHOCTH
HCIOJb30BaHUS CAaMOCBAJIbHBIX CPEACTB.

AHAJIN3 ITOCJIIEAHUX HCCJ}EI[OBAHHﬁ nu
IMYBJIIMKALITNN

Jlis mogpemMa M OIyCKaHWs Ky30Ba aBTOMOOMIICH-
CaMOCBAJIOB, TPAKTOPHBIX CaMOCBAIBHBIX MPHIETIOB H
JIPYTUX TOJBEMHO-TPAHCIIOPTHBIX CPEICTB OHH OCHA-
IMEHbI TOABEMHBIMU MEXAHU3MaMH C THIAPOIIPUBOIOM.
HecMoTpss Ha mMpOCTOTY KOHCTPYKIMH, YAOOCTBA pyd-
HOT'O YIPABJICHUA U DPsf APYTHX IPEUMYILECTB, HENO-
CTAaTKOM HX SBJISCTCA HU3KUC JUHAMUYCCKHE ITIOKA3aTe-
JI1 MEPEXOJHBIX MPOLECCOB MOABEMA U OIMYCKAHUA KY-
30Ba [1-5]. TocneaHee oOyCIOBJICHO 3alI0KEHHBIM B
HUX TPUHIMIIOM YIPABJICHHUS BBIIBIKCHHUEM IITOKA
THIPOIIMUTUH/IPA IO OTKJIOHECHUIO B HUX JABIICHUS Mac-
na [6-7]. IlosToMy ¢ MOMEHTa OTphIBa OT ymHopa U A0
MOJTHOTO MOABEMa CKOPOCTh Ky30Ba IMOCTOSHHAS C HU3-
KOH MHTCHCHBHOCTBIO CMEILCHUS T'py3a, 3aMeICHUCM
Tporiecca pasrpy3Ky U yBETHUYEHHEM ITPOIOIDKUTEIHHO-
CTH TIPOCTOEB CaMOCBAJILHBIX CPECTB.

N3Bectrbie [8-10] mpUHIUIIEI BO3MOKHOTO YIyd-
IICHUS TWHAMHYECKHUX ITOKa3aTeNeil B CHCTeMax aBTO-
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MaTHUYeCKOTO YIPaBJICHHUS OCHOBAHBI Ha BBEICHUH
KOPPEKTHPYIOMIUX CUTHAJIOB, MPOMOPIMOHAIBHBIX TIEP-
BEIM TPOM3BOJHBIM WM MHTETpallaM OT W3MEHCHHS CHT-
HAJIOB yIIpaBlieHHs. M3BECTHBI Takke TEXHHUYECKUE pe-
IICHUS TI0 YCOBEPIIEHCTBOBAHUIO THAPOMPUBOIA MEXa-
HU3Ma MOJBbeMa Ky30Ba C HCHOJB30BAHHUEM YCTPOHCTB
T GepeHIIMPOBAHUS, HUHTETPUPOBAHUS, BBIYUTAHUS U
CyMMHUpPOBaHUS (HOPMUPYEMBIX HMH KOPPEKTUPYIOIIUX
curdaiaoB. OJHAKO, HEJOCTATKOM HX SIBIISETCH CIIOXK-
HOCTh KOHCTPYKIIMU M yBEIHUYCHHBIC TabapUTHBIC pa3-
MepbI, 00YCIIOBIICHHBIC HATMYUEM B HUX CYMMHUPYIOIIC-
IO PBHIYKHOTO MeXaHH3Ma M 3y0uaTod mepejaadu 00-
paTHOW cBs3u. Takoil e HEeOOCTaTOK MMEET U TUApO-
npuBox [13] ¢ mocienoBaTeIFHBIM IPHUCOSANMHEHHEM K
THIPOIMIINHIIPY paclpeleuTeNs NOTOKOB. Pa3paboTka
KOMIIAKTHOTO THAPOIIPHUBOJA C YIYUIICHHBIMU IHHAMU-
YECKUMH TI0Ka3aTeIIMU TIePEXOJHBIX MPOIECCOB OB~
eMa W OIyCKaHWsS Ky30Ba Jama OBl BO3MOXKHOCTB, C
YMEHBIIIEHHEM Tra0apUTHBIX Pa3MepOB, IMOBBICUTH MPO-
W3BOJUTENBHOCTh U 3((EKTHBHOCTh HCIIOIb30BAHUS
BCEX BUOB CaAMOCBAJIBHBIX CpeZ[CTB.

ITIOCTAHOBKA 3AJJAYN

YcoBepIIEHCTBOBAaHUE KOHCTPYKIUHM T'HJIPONPHU-
BOJIa MOJBbEMHBIX MEXaHH3MOB W BBISBICHHS BO3MOX-
HOCTH aBTOMAaTHYECKOTO YINPABICHHUS €r0 PEeXHUMaMH
MOJbEMa W OITyCKaHWs Ky30Ba CaMOCBAJIBHOTO Cpej-
CTBa.

N3JIO)KEHUE OCHOBHOI'O MATEPUAJIA

PazpaboTanHblii rHAPONIPUBO] ¢ (QYHKIHMOHAIHHO
BO3MOXKHBIM  THIPAaBIMYECKUM  HHTETPHUPOBAHHEM,
mddepeHpoBaHueM, BEIMUTAaHHEM UM CYMMHPOBAaHHU-
€M BBIXOJHBIX CUI'HAJIOB YIPABJICHHE C HETIOCPEACTBEH-
HBIMH OOPAaTHBIMHU CBS3SIMU €TI0 BBIXOJIHOH TATH C J103a-
Topamu motoka [14-19].

Ha puc.1 mpencrasieHa cxema THAPONPHBOIA Me-
XaHU3Ma II0JIbeMa, KOTOPBI COAEPX HUT Kopmyc 3,
YKpeIUICHHBIH Ha pame 11 ¢ ycTaHOBICHHBIMH BHYTPH
MOANPY)KNHEHHBIM TIEPBBIM TOPIIHEM 25 CBS3aHHBIM
gepe3 ITOK 29 C Ky30BOM 2, HHTErpo-muddepeH-
LUPYIOMHKI GJIOK B COCTAaBE IMOABM)XHBIX COCAMHEHHBIX
TATOM 5 BTOPOro 4 U TpeThero 6 MopIuHeH, 103aTophl 9,
23 ¢ knmanadamu 34, 39 coeAMHEHHBIMH TATaMU 00paT-
HBIX cBsa3ed ¢ mopmrHeM 25. Ilomoctm "A", "B" wepes
JI03aTOPBI ¢ HAcocoM 17 MOTYT cOOOIIAThCS HEMOCpe -
CTBEHHO W 4epe3 Japoccenu, a moyiocth "C" uepes oT-
BEpCTHSI — C aTMOC(HEPOH.

B nepgoii daze nogsema macio ot Hacoca 17 ve-
pe3 ruapomuanu 16, 14, 42, npoccens 33 u knamaH 34
no3atopa 9 Oyner nmocrynarh B mosiocth "A" Henocpea-
CTBEHHO, a B moJyiocTh "B" — wepe3 ruaponuuun 16, 14,
12 u npoccens 38. M3-3a Hanu4us Apoccens JaBIECHUE B
nosioctu "B" OyneT NOBHIIIATHCSI MEAJICHHEE, YEM B T10-
socta "A". OT 4ero mopuieHs 6 MePeMecTUTCs BBEPX U
gepe3 TATY 5 3a co00i mepeMecTUT MopIIeHb 4, yMEHb-
masi IpUpocT NaBieHuss B mosoctu "B", BeiemcTBue
ATOTO TOPIIEHb 25, a yepe3 mMToK 29 Ky30B 2 mojydaT
JIOTIOJTHUTENBHOE 3aMeuleHne noabema. Mrak, B mep-
BOH (haze mMoabeMa, KOT/a CHIIBI MHEPIUH OOJbIIHE,
HMEET MECTO BBIYMTAHHE [BYX IEpeMELICHUH, U pe-
3yJIbTHpYIOIEe OyleT COCTOSTh M3 IEPBOro, 0OyCIOB-
JICHHOTO M3MEHEHHUEeM JaBiieHus B moJsiocTsx "A", "B"

MHUHYC BTOpPOE€ IEpeMelIeHHe, 00YCIOBIEHHOE CKOPO-
CTBIO (TIEpBOil MPOU3BOTHOM) €0 H3MEHEHUSI.

Puc. 1. IlpuHnunuanbHas cxeMa THAPONPUBOIA
NOABEMHOI'0 MEXaHH3Ma Ky30Ba caMOCBaja: a — cXema
HepBoro go3aropa; 6 — cxema BTOporo mosaropa; 1 —
mapHup; 2 — Ky30B; 3 — kopiryc; 4, 6, 25 — mopay; 5,
32, 36, 40, 41 — taru; 7 — vexoi; 8 — ¢umaner; 9, 23 —
nosaropsr; 10, 12, 13, 14, 16, 19, 21 — runponuaum; 11
— pama; 15 — kpan; 17 — Hacoc; 18 — ucrounuk nasie-
Hus ruaporpuBox; 20, 34, 39 — xranansr; 22 — 0ak; 24 —
Hanpasisromasi; 26, 30, 37 — npyXuHbI; 27 — KPBIIIKA;
28 — raiika; 29 — mrok; 31, 35 — cemno; 33, 38 — apoc-
cenu; 42 — ynop

Fig. 1. Schematic diagram of the hydraulic lifting
mechanism of the truck: a — diagram of the first dis-
penser; b — scheme of the second dispenser; 1 — hinge; 2
— body; 3 — body; 4, 6, 25 — pistons; 5, 32, 36, 40, 41 —
thrust; 7 — cover; 8 — flange; 9, 23 — feeders; 10, 12, 13,
14, 16, 19, 21 — line; 11 — frame; 15 — valve; 17 — pump;
18 — pressure source to the hydraulic actuator; 20, 34,
39 — valves; 22 — tank; 24 — a guide; 26,30,37 — springs;
27 — cover; 28 — nut; 29 — stem; 31 and 35 — seat; 33, 38
— chokes; 42 — emphasis

B xoniie nepBoii (has3pl moareMa, mocie mpeoose-
HUS CHJI MHEPIUH, TIOPIIEHb 25 MOABIMUTCA U aBTOMa-
THYECKH TEPEBEIET THAPOIPHUBOA M3 PEKUMA BBIYUTA-
HUS TIEPEMEICHUS IPOTOPINOHAIBHOTO CKOPOCTH H3-
MEHEHHS JaBJICHHS B peXHME ero cymMMmupoBaHus. To-
raa, ot neiictBus Tar 40, 41 kmananom 39 Oymer ot-
KpBIBAaThCs MEPEIYCKHOE OTBEPCTUE B A03aTope 23, HO
ot nedictBus TAr 36,37 Oyner xiamaHoM 34 mepekpbl-
BaThCs MEPENYCKHOE OTBEPCTUE B Jo3aTope 9, U AaBie-
Hue B niosiocTH "A" OyIeT MOBBIILIATHCS MEAJICHHEE, YeM
B nosoct "B". B pe3ynbraTe nopiieHs 6 nepeMecTuTcs
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BHHU3 U Yepe3 TATY 5 MepeMecTHT MOPIICHb 4, co3aBast
JTOTIOJTHUTEIBHOE YBEITHUCHIE TIPUPAIICHUS TaBICHUS B
nosioctu "B", BcaencTBue yero mopiieHb 25, a uepes
IITOK 7 Ky30B 2 MOJYyYaT JOMOJHUTEIbHOES YBEIUUCHUC
moxpeMa. Mtak, Bo BTopoil (haze momgpema, KOTJa CHITBI
WHEPIIMH YMEHBIIIINCH, 1BA BBEIXOTHBIC MEPEMEIICHHS
CYMMHUPYIOTCS B pe3yNbTHpYIoIee OyneT CKIaapIBaTh-
csl U3 IepBOT0, 00YCIIOBICHHOTO H3MEHEHHEM JaBIICHUS
B monoctsax "A", "B" miroc apyroe mepemernieHue, 00y-
CJIOBJICHHOE CKOPOCTBIO (TIEpBOM MPOM3BOJHOM) €ro
HU3MCHCHUS.

IMocne pasrpy3ku Ky30Ba THIPOIPHUBOJ B 00part-
HOM TIOPS/IKC ABTOMATHYCCKH OOECHCUUT CHadaja
OBICTpOE, a MO Mepe MPUOIIDKEHUS J0 yIopa 3aMe/I-
JICHHOE €r0 OIlyCKaHue.

WnTerpo-muddepeHnupyronme BO3MOXKHOCTH aB-
TOMAaTHYECKOTO YIPaBICHUS PEKAMAaMH MOAbEMa U
OIyCKaHHA Ky30Ba OIICHUBAIOTCA IO MEPEXOTHBIM IIPO-
meccaM THOPONIPHUBOAA. B ciaydae pe3koro n3MeHEeHHs
BXOJHOTO JaBJICHUS B TEpBOH (aze mompema Ky3oBa
IIBIDKCHUE BBIXOJHOTO IITOKA W CBSA3aHHBIX C HUM IIO-
JIBWKHBIX JeTayliell omuinetcss auddepeHIaIbHbIM
ypaBHEHHEM OOpaTHOIO alepHOIMYECKOTr0 3BEHA Mep-
BOTO MOpsKa C TepenaToyHoi ¢yHkiuen [6,8,9], ko-
TOpasd BBITJIAIAAT Kak:

Ky

WP =1 &)

v
rae: K; — koadduument ycunenus 3BeHa; 1 = — — mo-
c

CTOSTHHAs! BpEMEHH 3BEHA, XapaKTepU3Npyoas ero HH-
TETpUPYIOIINE CBOWCTBA; V — Kod(duimeHT runpas-
Jgeckoro neMndupoBaHus; C — KeCTKOCTh MPY>KUHEI,

d
p= rrin omeparop B npeodpaxennu Jlamaca.

JIBIDKEHHE YCHIUTEIHHOTO 3BEHA OIHCHIBACTCS
anreOpandeckuM ypaBHEHHEM, NepefaToyHas (QyHKITHS
KOTOPOTO BBITIISIIUT Kak:

Wy (p) =K, )
rae: K, — ko3 duuuenT ycunenus 3BeHa.

W3 momydenHsix BelpaxeHuit (1, 2) crmemyer, uTto
TU/IPOTIPHBOJ B TIEpBOii (ha3e Mepexo[HOro mporecca sB-
JISIETCSI MHTETPUPYIOIINM JTUHAMUYECKHM 3BEHOM, 00pa3o-
BaHHBIM IMapaJUICIILHBIM COEANHEHUEM allepHOMIECKOTO
[IEPBOrO MOpsAKa U ycuiuTeNnbHOro 3eHa [8-9]. Crpyk-
TypHasl CXéMa TaKOr'o COCJMHEHHMs MPE/ICTaBIeHa Ha PUC.
2a, ¢ KOTOpoW mepenaToyHas (YHKIHsS 0Opa3oBaHHOTO
3BEHA BBITJISIUT KaK:

' ’ ' Tl p - 1
W(P) =W(p) + Wy (p) =K 2=, (3
rre: K=K;+K, — obummit ko3dduiineHT ycunaeHus
K,T
3BEHa; [} = ——%— — NOCTOSIHHAs BpeMeHH 00pa3o-
K;+K,

BaHHOTO 3BEHA, KOTOpasi XapaKTepU3yeT €ro HUHTErpu-
pyrolue CBONCTBa.

Pax K, ha

K1
1-Tg
a 4 0
Puc. 2. O6pa3oBaHme HHTETPUPYIOIIETO 3BEHA: d —
CTPYKTYpHAas cxema; 6 — IIepexX0THBIH IpoIece
Fig. 2. Education integrating factor: a — structural
diagram; b — transition

 »

JuddepenunanbHoe ypaBHEHHE JIBHKEHHST 00pa-
30BaHHOTO 3BEHA C IOJIyYCHHOW MepeaaToyHor (yHK-
LM BBITJISTUT Kak:

Tdh dp
K| T 4
dt BBIX l: 1 dt pr:| ( )

rge: h,,, — mepeMeleHHe BBIXOJHOTO INTOKA; P, —
JaBJICHHE Ha BXOJE TMIPONPHBOJA MOJHEMHOIO MeXa-
HHU3Ma.

XapakTep IEpexXoJHOr0 Mpolecca HHTErpo-
muddepeHIrpyIomero 3BeHa C  Ipeo0IagaroIuMu

CBOWCTBAMHM HHTETPUPYIOIIETO MPH CKAYKOOOpa3HOM
U3MCHECHHUM BXOJHOTO [ABICHHS HA [Jys5 BBINVIAAUT

KaK:
t

T, )
hBBIX = KpOBX 1+(?1_1j . (5)

U TPEICTABJICHHBIH Ha puC. 2 0.

Bo BrOpoii (hase mepexomHOro mporecca B THIPO-
MPUBOJIC TIOAHEMHOTO MEXaHW3Ma MPOUCXOAUT 0OpaTHOE
B3aNMO/JICHICTBHE BXOMHBIX AaBieHui. [Ipu 3ToM mepena-
TOYHBIE (PYHKIMA COCTaBHBIX JWHAMIYECKHX 3BECHHCB
TIPE/ICTABIATECS KaK:

— areproIMYeCKOTo MEPBOTO TOPSIKA:

" K
Wa(p): ! )

1+Tp
nu yCI/IJ'H/ITGJ'ILHOFOS
Wy, =K,. (7)

A 00pa3oBaHHOE WX MapaJUICIBHBIM COEIUHEHUEM
JIMHAMAYECKOE 3BEHO SIBIAETCS IU(depeHIINpYIOmnM,
CTPYKTypHasi cXeMa KOTOpOro m3o0paxxeHa Ha puc.3a. U3
CXEMBI II€pEaaTOYHaA (byHKHI/IH OTOI'0 3BCHA BBITIIANUT KaK

(6)

T 1
W"(p)=wa"(p)+w;c(p)=%. ®)
f@x)_ KZ hg
K
71 ;

Puc. 3. O6pa3oBanue TudepeHIUPYIONIETO 3Be-
Ha: @ — CTPYKTypHas cxeMma; 6 — epeXoHbII TMpoIece

Fig. 3. Education differentiating link: a — structural
diagram; b — transition
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[Tony4ennoit mepexarounoit ¢pyHkiuu auddepeH-
LHAJIbHOE YPaBHEHHUE [IBIKCHUS 3BEHA BBITJISIUT KaK:

Td d
% + hBLIX = K[Tl% + pr:l ' (9)

Bepaxenne (9) sBisiercss anddepeHnnaIbHIM
YpaBHEHHEM TaKoke MHTErpo-auddepeHnnansHOro 3BeHa,
KOTOpOE 0 CBOMM JAWHAMUYECKHM CBOMCTBaM OoJblle
nproKaeTes K qudepeHImpyomeMy 3BeHy, nepexo-
HBIH MPOLIECC KOTOPOTO BBITJIANT KaK:

t

eT

thIX = KpOBx 1+ (% +1J ) (10)

a rpaduyecKku MpeacTaBieH Ha puc. 36.

OOmas mepenaroynas GyHKIHS yCOBEPIICHCTBO-
BAaHHOTO THIPONPHBOJA C ABYX(a3HBIM IEPEXOTHBIM
MIPOLIECCOM TIObEMa M OITyCKaHMs Ky30Ba CaMoCBaja
BBITJISIANT KaK:

(up-1)Tp~+1)
W(p) =K —~——+ - (1)
(Tp-1)Tp+1)

Takum 00pa3oM, MOJIy4EHHOE BBIPAXKEHHE SBISICT-
¢ mepeIaTOuHON (PYHKI[UEH THAPOIPUBOIA TOIBEMHO-
ro MeXaHu3Ma Kak MHTerpo-an(GpepeHIupyomero am-
HAaMUYECKOTO 3BEHa C KOMOMHHPOBAaHHBIMH CBOMCTBa-
MU, KOTOpPbIEC 3aBUCAT OT OTHOCUTENIBHBIX BEJIMYHMH T ,

T, n K.
BbIBOIbI

1. Jna yaydmeHus AUHAMUYECKHX IOKa3aTelel
MEPEXOAHOTO Tpoliecca THUAPONPHBOAA IOIBEMHOTO
MeXaHH3Ma Ky30Ba CaMoOCBala HEOOXOIMMO B 3aKOH
yIpaBJIeHUs] TOTOJHUTEIHFHO BBOJAUTH KOPPEKTHUPYIO-
LU CUTHAJI, IPONOPLUUOHAIBHBIH CKOPOCTU U3MEHEHUS
BXOJIHOTO JIaBJICHHsI, [IPU ATOM B IepBoii (aze nogpema
Ky30Ba €e OTHHMaTbh, a BO BTOpOil (aze - 100aBuATH K
OCHOBHOMY CHTHAITy, IPOIIOPIIMOHAIILHOMY N3MEHEHHIO
BXO/IHOTO JIaBJICHHSI.

2. Koppexrupyromuii curaan GopMHPOBAThH IyTeM
TIPUBJICUCHHUS KOMOMHHPOBAHHOTO HHTErpo-
QG GepeHIUPYIONIET0 3BeHA C MPeoOIa alomuMu HH-
TErpUPYIOIUME CBOMicTBaMHU B TiepBoi (aze u audde-
PEHIMPYIOMIMMH — BO BTOPOH (a3e MepexomHOro Mpo-
Iecca nogbemMa Ky3osa.

3. ABTOMAaTHYECKYIO0 TIEPEHACTPONUKY KOMOUHHPO-
BaHHOTO 3BEHA C PEXMMa MHTETPHPOBAHUS HA PEKUM
nudepeHIMPOBaHUs W HA00OPOT OCYHIECTBIATH 10
BBIXOJHBIM CHTHaJaM THAPONPHBOAA, JEHCTBUEM Ha
HEepenyCKHble KJIamaHbl J03aTOPOB, KOTOPbIE KHHEMa-
THUYECKH JOJKHBI OBITH CBSI3aHBI C BBIXOJHBIM HITOKOM
1 Ky30BOM CaMOCBaJa.
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RESEARCH AND DEVELOPMENT OF
HYDRAULIC LIFTING MECHANISM OF THE
TRUCK

Summary. One of the disadvantages of lifting
equipment with modern hydraulic tipper funds are low
dynamic performance transient lifting and lowering of
the body, due to the underlying principle of manage-
ment by the extension of cylinder rod only to reject
them in oil pressure. This reduces the rate of rise of the
body, the intensity of shear loads and slows down the
process of unloading, increasing the duration of down-
time for unloading, reduces the performance and effi-
ciency of using the dump tools.

To improve the dynamic performance is proposed
to introduce a law to control the hydraulic actuator in
the first phase of recovery, due to the large inertia of the
moving masses and reduce the speed correction signal
to the continuous integral, in the second phase, after
separation of the body from the metal and increase the
speed of ascent — the differential from the change of oil
pressure in the hydraulic actuator, and after unloading in

reverse order in the first phase, fast, and as it ap-
proaches the stop, the second phase, the slow lowering
of the body. For this purpose, the housing of the hydrau-
lic cylinder is connected through the fixed flange with
the frame, its upper part is installed first movable piston,
which is connected through a spring loaded rod to a
midpoint of the body, as in the middle part — a hydraulic
totalizer mechanism and integro-differential unit with
the second and third movable pistons interconnected by
a hollow rod, and the guide of the third piston, with
formation of the upper and lower hydraulic cavity, and
the cavity is constantly communicated with the atmos-
phere.

Attached to the first housing, and fixed to the
flange of the second dispensers, the bypass valve with
axial chokes and stops interacting with the opposite
from the seat surface of the dispensers in order to pro-
vide feedback valves rods are connected with the first
movable piston. Hydraulically driven through the valve
control and the brake hose upper cavity may be com-
municated through the first and the lower cavity through
the second dispenser, directly and through chokes.

At the beginning of the first phase of body lift is
the subtraction of two movements, that is, its movement
will consist of the first, proportional to the pressure
change in the lower and upper cylinder cavity, minus
the second, is proportional to the rate of change of pres-
sure. At the end of the first phase of the ascent, through
a feedback of the first rolling piston with dispensers,
hydraulic actuator is automatically switched into the
mode of summation integral of the displacement and
movement of the body will consist of the sum of the
displacements due to a change of pressure in the cylin-
der and speed of its change.

After unloading the body of the hydraulic actuator
will automatically provide first rapidly and is approach-
ing to stop him for a slow lowering. Hydraulic drive for
improving sheet dynamics and will provide optimum
character of the transient process of lifting and lowering
the truck body.

Key words: dispenser, throttle, phase, gain, time
constant, aperiodic link, amplifying circuit, integro-
differential link.



