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Jlns co3maHuss HOBOTO MOKOJIEHMST TPAHCITOPTHO-TEXHOJIOTMYECKUX MAIIMH M TPAHCIIOPTHBIX CPEICTB CEIbCKOXO3IMCTBEHHOTO Ha3Have-
HUS UCTI0JIb30BaH MOIYJIbHBIN TPUHITUII IIPOEKTUPOBAHUS C TPUMEHEHHMEM MPOCTPAHCTBEHHBIX HECYIIIUX CUCTEM KapKacHOo# cxeMbl. KoH-
CTPYKLIMOHHBIE PElLeHUs] pealr30BaHbl U BHEAPEHBI B MPOM3BOJACTBO B BUJE MOJTHOMPUBOIHOIO aBTOMOOMIBHOTO 1accu Ypan-432065
CO CMEHHBIMHU TEXHOJOTUYECKUMU HaACTpoiikamMu. PazpaboraHo nmpucrocobyieHre ISt CHITUSI CMEHHBIX TEXHOJOTMYECKMX HAICTPOEK C
1IACCU aBTOMOOWJISI U YCTAHOBKM Ha OMOPHI [JIs1 XpaHeHUsI. BbiOpaHa mpocTpaHCTBEHHAs Hecylllasi KOHCTPYKIIMS B BUJIE CBAPHOTO Kapkaca
U3 CTAJIbHBIX TPYO, MPUCIOCOOJEHHAS AJIsl YCTAHOBKYU HA TEXHOJIOTMUYECKUE HANCTPOMKU U YHU(DUIIMPOBAHHAS 110 YCTAHOBOUHBIM MECTaM
Ha paMe aBToMoOwIst. [IpoBeneHBI pacueThl Ha MPOYHOCTh, BEIOPAaHBI TPOMUIN KOHCTPYKIIMOHHBIX 3JIEMEHTOB U CITOCO0 MX M3TOTOBJICHMSI.
ITo pa3paboTaHHOI KOHCTPYKTOPCKOM TOKYMEHTAIIMU U3TOTOBJIEHBI ONBITHBIE 00pa31ibl MTPUCTIOCOOJEHUI U YCTAHOBJIEHBI HA HAJICTPOUKHU:
Ha pa30pacbiBaTesib TBEPAbIX MUHEPAIbHBIX YIOOPEHUI — C MOMOLIbIO Pe3bOOBBIX COENMHEHUI; Ha HAJCTPOMKY Ul TPAHCTIOPTUPOBKU
U BHYTPUIOYBEHHOTO BHECEHUS XUAKUX OPTaHUUYECKUX YNOOPEHUIT — MpPUBAPEHBbl K HECYLIMM CHUJIOBBIM YacTsM LucTepHbl. Kommblo-
TEpHOE MOJeJMpoBaHUe (PYHKLMOHAIA CMEHHBIX TEXHOJOTUYECKUX HAACTPOEK MO3BOJIMIIO OLEHUTh 3G (MEKTUBHOCTb MPUHSITHIX KOHCT-
PYKLMOHHbBIX PEUICHUI, a pe3yJbTaThl MPOBEACHHBIX UCIBITAHUN MOATBEPAWJIM JaHHbIE aHAJIMTUUECKUX MCClegoBaHUi. B pesynbraTe
o0ecreynBaeTcsl BHIMOJHEHUE TPAHCIIOPTHBIX M TPAHCIIOPTHO-TEXHOJOTMYECKUX PabOT KaK Ha Joporax O0lIero mojb30BaHusl, TaK U B MO-
JIEBBIX YCJIOBUSIX C COOMIOACHUEM DKOJIOTMYECKUX M arpoTeXHUYeCKUX TpeboBaHuid. [1py HaMMuMK B XO351CTBE HECKOJIbKUX TEXHOJIOTH-
YeCKMX HaICTPOEK BO3MOXHO MCIOJIb30BaHUE OAHOTO aBTOMOOMJIBHOTO 1IACCHU, YTO COKPATUT MPOCTOM TEXHUKU U CHUBUT BIUsHUE Dak-
TOpa CE30HHOCTHU PadoT.

KiouyeBbie ciioBa: TPAHCIIOPTHOE CPENICTBO CEJIBbCKOXO3SMCTBEHHOTO HAa3HAYEHUS; HECYLasl CUCTEMA; KapKacHas CXeMa; CMEHHBIE TEXHOJIO-
TAYeCKUe HAACTPOMKU; HpHC]‘[OCOﬁJ’[GHI/IC Il YCTaHOBKMU.

New generation of transport and technological vehicles and agricultural transport means has been developed, based on the principle of design
modularity with application of three-dimensional supporting systems of frame construction. Design decisions were implemented and introduced
as the Ural-432065 all-wheel vehicle chassis with replaceable technological superstructures. A device for removing of replaceable technological
superstructures from vehicle chassis and for their installing on support for storage was also developed. Three-dimensional supporting construction
in the form of weld-fabricated steel pipe frame was selected. It was adapted for installation on technological superstructures and unified for
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bracketry on vehicle frame. Strength calculations were carried out. Sections of structural elements and method of their manufacturing were
selected. Prototypes of devices were made on the basis of developed design documentation and installed on the superstructures: on the distributor
of solid mineral fertilizers by means of threaded assembly; on the superstructure for hauling and subsoil fertilizing of liquid fertilizer organics
by welding to load-carrying parts of the tanker. Computer simulation of the functional of replaceable technological superstructures allowed to
estimate the efficiency of design decisions. Test results confirmed the data of analytical studies. Consequently, transport and process operations
are implemented, both on open roads and in the field with satisfying of environmental and agrotechnical requirements. If there are several
technological superstructures in the farm, it is possible to use only one vehicle chassis, which reduces the dead time and the impact of seasonality

works factor.

Keywords: agricultural transport means; supporting system; frame construction; replaceable technological superstructures; device for installation.

Beenenne

CosnaHue HOBOTO MOKOJIEHYSI TPAHCTIOPTHO-TEXHOJIOTH -
YeCKHX MalllMH ¥ TPAHCTIOPTHBIX CPENCTB C.-X. Ha3HAUEHUS
CBSI3aHO C HEOOXOIMMOCTBIO PEIIeHUsI 1IeJ0r0 KOMILIeKca
Mpo6JieM KOHCTPYKIIMOHHOTO XapakTepa, KOTOpble Ompene-
JISITOTCSI arpOTeXHUYECKUMU TPeOOBaHUSIMU K CIeLIMAIU3U -
POBaHHBIM MalllMHaM, MTpeTHa3HAYeHHbIM Il pabOThI B MO-
Jie B COCTaBe TEXHOJIOTMUYECKUX KOMILJIEKCOB.

OnHa 13 3aJa4 3aKioyaercs B ooecrneuyeHUM 3 GeKTUB-
HOTO COOTHONIEHUSI TMOJTHOI MacCchl MalIMH Y MOJIE3HOM Ha-
rpy3ku. [TocKoNbKYy peyb UIET O METAIIOEMKUX KOHCTPYK-
LIMSIX, BaXXHO 00ecCIeYuTh TpeOyeMblid YpOBEHb HadeXKHOCTU
MPpY CHWXKEHUM MAacCCOBBIX IMOKa3aTesieil caMMX arperaTtosB.
WUcxonms mn3 tpeboBaHMII TEXHOJOTMYHOCTU IPOM3BOACTBA
BBIOpAaH MOMYJIBHBIM MPUHILIMIT TTPOSKTUPOBAHUS C TIpPUME-
HEHUEM TIPOCTPAHCTBEHHBIX HECYIIHMX CUCTeM KapKacHOM
cxeMmbl. Takune KOHCTPYKIIMOHHBIE DEIIEeHUs peaTn30BaHbI
[1—3] u BHeapeHbl B mpousBoacTBo. [Ipu aTom mpenrmoa-
raeTcsl UCMOJb30BAaHUE COBPEMEHHBIX JOCTVXKEHUI YepHOM
MEeTaJUTypTUMU 110 CO3JaHMIO MpoduIeil ¥ JIMCTOBOTO MTPOKa-
Ta BBICOKOTO KadecTBa [4—35].

JIns pelieHust TpaHCTIOPTHO-TEXHOJOTUYECKUX MTPOooIeM
pa3paboTaHa KOHIEIIIUS CO3IaHusl CIeMaIM3UPOBAHHOTO
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Puc. 1. [llaccn Ypan-432065 c arperarom CTA-5TM:
a, 6 — rabapuTHasi cxeMa, BUI COOKY U CBEPXY; 6, ¢ — OOIIMI BUI cCriepeny U c3amu, 3/4

ABTOMOOUJILHOTO 1IACCH U CMEHHBIX TEXHOJOTMYECKUX Hafl-
CTpoeK K HeMy. B pesynabTaTe NpOBeAEHHBIX HaydyHO-
MCCIIe0BATEeIbCKUX U OMBITHO-KOHCTPYKTOPCKUX paboT cO3-
JIAHO TOJIHOMPUBOIHOE aBTOMOOMIIbHOE 1accy Ypan-432065,
mpencepuiiHple 00pa3lbl KOTOPOTO COOpaHbl Ha IJIABHOM
koHBeiiepe OAO "ABTomMobOuIbHbIN 3aBo "YPAJI" B HOsIOpe
2012 r. [6—7].

Ieap uccaenosanus

C nosiBleHUEM aBTOMOOMWJILHOTO I1IACCU-HOCUTENST CO-
OTBETCTBYIOIIIETO KJacca CTajl0 BO3MOXHBIM OOOCHOBATb
TEXHUUYECKHUE U TEXHOJOTUUYECKHE TTapaMeTpbl CMEHHBIX TEX-
HOJIOTMYECKUX HAACTPOEK C.-X. Ha3HaueHWs, MpeaHa3Ha-
YEHHBIX JUIS1 UCTIOJIb30BaHUS B COCTABEe YKA3aHHOTO 1ACCH.
BriociencTBum nBe TpaHCIOPTHO-TEXHOJIOTUYECKME MalllM-
Hbl U3 CEMENCTBAa CMEHHBIX TEXHOJOTMUYECKUX HAICTPOECK
ObLTH TIOCTpOEHHBI (puc. 1, 2) u ucciaenosansl [§—11].

MaTepﬂiUlbl H METObI

PazpabortaHo mpucriocobjieHre IIST CHATHS CMEHHBIX
TEXHOJIOTMUECKUX HAICTPOEK C IIIacCCH aBTOMOOWJISI U yCTa-
HOBKM Ha OIOPHI JUIsl XpaHeHUs. B pe3ynbrare cpaBHUTEb-
HBIX MCCIeIOBaHUI BbIOpaHa MPOCTPAHCTBEHHAsT HeCyllast
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Puc. 2. [laccn Ypan-432065 ¢ arperatom CTA-52KO:

a, 6 — rabapuTHas cxema, BU COOKY M CBEpXy; 6, ¢ — OOLIMI BUI Criepeau U c3aau, 3/4

KOHCTPYKIIMS B BUIE CBApHOTO KapKaca U3 CTaJbHBIX TPYO,
MpYCcocoOIeHHasT UISl YCTAHOBKM Ha TEXHOJIOTMYECKUE
HaJICTPONKYU M YHUGUIIMPOBAHHASI TI0O YCTAHOBOYHBIM MeC-
TaM Ha pame aBTomMoOus (puc. 3, 4). YcraHOBOUHBIE 3J1€-
MEHTHI BBITIOJJHEHBI B BUIE MPOCTPAHCTBEHHOU TpyOuaToit
KOHCTPYKIIMU, MO3BOJISIONIEN CO31aTh MPOYHOE U OTHOCU-
TeJIbHO JieTKoe uszaenue. UMeroTcs oTanyust MexXay yCTaHO-
BOYHBIMM KPOHIITEHHAMU [IJIsI pa3MelIeHUS] B 3aBUCUMOCTH
OT KOHKPETHOW KOMILJIEKTAIlUM.

IIpoBeneHbI pacuyeTsl Ha IPOYHOCTDh, BEIOPAHBI ITPOGIIN
KOHCTPYKIIMOHHBIX 3JIEMEHTOB M CITIOCOO MX M3TOTOBJICHUSI.
ITo pa3paboTaHHOI KOHCTPYKTOPCKOM JOKYMEHTALIMU U3T0-
TOBJIEHBI OIBITHBIE OOpa3llbl MPUCIIOCOOJIEHN U YCTAHOB-
JIEHbl Ha HAJCTPOMKHU: Ha pa3OpachIBaTe b TBEPIbIX MUHE-
panbHbIX yonoopenniit CTA-5TM — ¢ moMOIIBIO pe3b0OBBIX
COEIMHEHWI1; Ha HAJICTPOWKY JIJIsI TPAHCIIOPTUPOBKYU 1 BHYT-
PUIMOYBEHHOTO BHECEHUS XWUIKUX OPraHUYECKUX YmoOpe-
Huii CTA-52KO — npuBapeHbl K HECYLIMM CHJIOBBIM YaCTSIM
LMCTepHBI. B pe3ynbTaTe MojyyeHbl MPOYHbIE U OTHOCHU-
TeJILHO JIeTKHUe CBapHble KOHCTPYKIMU, UMEIOIIe YHUDU-
LIMPOBaHHbIE MECTA MTPUCOECAMHEHMS MOJbEMHBIX MEXaHU3-
MOB ISl CHSITHSI U XpaHEHUsI HaICTPOEK.

YcTaHOBKA M CHSITHE TEXHOJIOTUYECKUX HAJICTPOEK OCY-
LIECTBJISIIOTCS C TOMOIIIbIO YHU(PUIIMPOBAHHBIX MOABEMHbBIX
MEXaHU3MOB, WJIHM TEXHOJOTUYECKHX OMOP MOJABUKHOIO TU-
a, KOTOpble MOTYT UCIOJIb30BAThCS JISI XPAHEHUsT CHSITBIX
¢ miaccu Hajactpoek (puc. 5). B kauecTBe MOIBLEMHOIO Me-
XaHU3Ma OIop BhIOpaHa cxema: rpy30BOii BUHT, raiika u mna-
pa KOHWYECKMX lecTepeH. Takoe BBIMOJTHEHHUE TTO3BOJISIET
peajn3oBaTh MEXaHU3M 3aKPbITOrO TUIIA, YTO OOECIIeUrBaAET
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JIOJITOBEYHOCTh M BOBMOXKHOCTh OTKPBITOTO XpaHEHMSI B pa3-
JIMYHBIX KJIMMATAYECKUX 30HaX.

BreicTpocheMHBIE (MKCATOPHI B CHSITOM ITOJIOXCHUU
OCTalOTCSI MPUKPEIJICHHBIMU K paMe IIacChd aBTOMOOWIIA,
YTO 00eCIIeYNBaAET MX COXPAHHOCTD. BomuTe s mpu ycTaHOB-
K€ CMEHHOM TEXHOJOIMYeCKOM HaACTPOMKM Ha 1IacCU OC-
BelllaeT pabouyto 30HY JOTIOJIHUTEIBLHBIM CBETOM M, OpHEH-

Puc. 3. IIpocTpancTBeHHAs HECYMasi CHCTeMA KAPKACHO# CXeMBblI ISt
TexHoorndeckoil HancTpoitkn CTA-52K0:

1—3, 7—9, 13 — KpOHIUTEHBI I KperuleHusl y3JoB; 4 —
oropa pambl; 5 — TolnepeyHasl 3agHsisg Tpyda; 6 — MpomosbHast
Tpy6a; 10 — ycunurenn; /1 — BepTUKaJIbHas CTOMKA; 12 — more-
peurHa KperuieHusl IUCTepHbl; /4 — ronepeyHast nepeiHsist Tpyba
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Puc. 4. YuuBepcajbHblii MEXaHU3M YCTAHOBKH 10 cOOpKkH (a) u B coope (6):

1 — KXpoHiuTeitH onopsl; 2 — omnopa; 3 — (ukcarop

TUPYSICh Ha CBETOOTpaXkalolinue HaKJIeMKU, JIETKO BbIpaBHU -
BaeT OMOPbl OTHOCUTEJILHO KPOHIITEHOB, IOC]IE Yero
OITyCKaeT CHJIOBbIE TEXHOJOIMYECKME OMOpPHI (IOACTaBKMU).
CMeHa ogHOM HAACTPOMKM 3aHMMaeT He Oosee 40 MUH.
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Puc. 5. Texnosornyeckas cujioBasi onopa (moAcTaBka)

Pe3syabTaThl

KommblorepHoe mopaenupoBaHue QyHKIMOHAA CMEH-
HBIX TEXHOJIOTUYECKUX HAACTPOCK ITO3BOJIMIIO OLIEHUTH
3G HEKTUBHOCTh MPUHATHIX KOHCTPYKIIMOHHBIX PEelIeHUI
(puc. 6). [laHHbIe aHATUTUYECKUX UCCIIEIOBAHUI TTOATBEP-
KXIEeHBI pe3yIbTaTaMU MPOBEACHHBIX UCIBITAHUM (pUcC. 7).

BoiBoapi

O060CHOBaHbI KOHCTPYKIIMOHHBIE U TEXHOJIOTMYECKUE T1a-
pameTpbl U pa3paboTaHbl MPOCTPAHCTBEHHbIE HECYIIUE CHUC-
TeMbl KapKacHON CXeMbl ISl TEXHOJOTMYECKUX HaJCTPOEK
C.-X. Ha3HaYeHUs Ha 0a3e CreLMaTU3MPOBAHHOTO ITOJHONPU-
BOIHOTO aBTOMOOWJIBLHOTO Iaccu. CMEHHbIE TeXHOJIOTMYe-
ckue Haactpoiiku CTA-5TM njisg BHECEHUST TBEPIAbIX MUHE-
panbHbIX yonoopenuii 1 CTA-5XKO m1s1 TpaHCIIOPTUPOBKU U
BHYTPUIIOYBEHHOTO BHECEHUS XUAKUX OpraHUYecKuX ymo0-
PeHUI KpersITcsl K TPyOJaThIM CTaJbHBIM KapKacaM, CHa0-
JKE€HBl YHUBEPCAIbHBIMM y3JIaMU KPETJICHUS] M MEXaHM3Ma-
MU TIOAbEMa-OIyCKaHUsI U XpaHEeHUs (TeXHOJOTMYeCKUMU
ornopaMu). TeXHOJIOTMYECKUE OIOPhI BBHITOJTHEHBI TOJBUXK-
HBIMM, YHUBEPCAJIbHBIMUA Y MOTYT OBITh TIPUMEHEHBI BHE 3a-
BUCUMOCTH OT Ha3HAuYeHUsI TEXHOJOTUYECKON HAICTPOUKHU.

ATpo0Galivsi OTBITHBIX HECYIIMX CUCTEM W MeXaHu3Ma B
BUIE TIPEIBAPUTEIBLHON MPOBEPKU Ha (YHKIIMOHAT TOJ-
HOCTBIO TIOATBEPAMIIA MPABUIBHOCTb MPUHSITHIX PELIeHUN.

Puc. 6. Komnbiorepnoe moaeanposanue Hanctpoek CTA-5TM (a) u CTA-52KO (6) Ha TeXHOJOrHYeCKHX Omopax (CTOMWKax)
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Puc. 7. [IpoBepka T€XHOJOrHH CHATHS M yCTaHOBKM Ha macch HaacTpoek CTA-5TM (a) m CTA-52KO0 (6)

B pesynbTare obecrieunBaeTCs BHIITOJIHEHUE TPAHCIIOPTHBIX
U TPaHCIOPTHO-TEXHOJOTMUYECKUX PabOT Kak Ha Joporax
0011Iero MOJIb30BaHMsI, TaK 1 B MOJEBBIX YCIOBUSIX C COOIIO-
JNIEHUEM DKOJOTMYECKMX M arpoTeXHUUYECKHUX TpeOOBaHUM.
Ilpy HaMMYUKM B XO3SIMCTBE HECKOJBKUX TEXHOJOTMUYECKUX
HaZICTPOEK BO3MOXKHO MCIIOJIb30BaHUE OMHOTO aBTOMOOWMJIb-
HOTO IIACCH, YTO COKPATUT MTPOCTON TEXHUKU U CHU3UT BJIUSI-
HUe (aKTopa Ce30HHOCTU paboT. Kpome Toro, mpu Takom
MOIXOIe Ha TaMOXeHHOU Teppuropun Poccun popmupyercst
He meHee 70 % dakTUIecKoit ce6ecTOMMOCTH TTPOAYKIINY B
CTOMMOCTHOM BBIPaX€HUM, YTO CIOCOOCTBYET YyCHEIIHOMN
peanu3anry MEPOTIPUSITAN TI0 UMITOPTO3aMEILCHUIO.
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