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Tema (aHrJ.)

Scientific and Methodological Principles of Ensuring the Quality of Tractors at the Stages of Production and Operation Using the
Partial Acceleration Method

Pedepar (YKp.)

Y nuceprauiiiHill poGOTI pO3IJsfaeTbCsl aKTyajbHAa HAyKOBO-TIPUKJIAAHA Npobjema MiJBUILEHHS SKOCTi TPaKTOPIiB LUISIXOM
CTBOPEHHSI CUCTEMU OpraHisauii Ta MeTofiB ix BUnpooOysaHb. CUHTE30BaHO iHPOPMaLiITHO-JIOTiICTUYHY CUCTEMY METPOJIOTIYHOTO
3abe3nevyeHHs] BUMIPOOYBAaHb TPAKTOPIB, IO [JO3BOJSIE CTBOPUTU AIANTUBHUI MPOCTIp YIPAaBIiHHS SKICTIO MPOIYKLIi.
CdopmybOBaHO METOJOJIOTII0 HOBUX MiJXOMIB IO TECTYBaHHS HAa OCHOBi HEWiTKMX KOTHITMBHMX KapT. OTpumasa MOAAJIbIINN
PO3BUTOK TEOpisl OLIHKMA aJeKBAaTHOCTI TEOPETHMYHOI MOMEesi pe3ysabTaTaM HATypPHUX BUIIPOOYBaHb 3 BUKOPUCTAHHSIM
HEBU3HAYEHOCTi BUMIpIOBaHHS. Po3po6sieHa MeTOAuKa BCTAHOBJIEHHS HOPMATUBHUX (HOMiHAJbHMX) 3HAUY€Hb I10KA3HUKIB
JI03BOJISIE [OCIiIHO-aHAJNITUYHUM IIJISIXOM BCTAHOBJIIOBAaTU ix 6a30Bi, IpaHWYHI Ta JOIYCTUMi 3HAYEHHS [Jis1 KOXKHOTO THUITY
TPaHCIIOPTHUX 3aco06iB (30Kpema, [Jisl TPakTopiB). [ljig OLIHKM BIUIMBY METOJWYHOI I[OXMOKM Ha pe3yJsbTaT BUIIPOOYBaHb
3aIIPONIOHOBAHO B SIKOCTI KiJIbKiCHOTO MTOKAa3HUKA BiIHOLIEHHS Pi3HUL MK TEOPETUYHUMU Ta EKCIIEPUMEHTAJIbHUMU JaHUMU 10
cepenHbOi MOXUOKY iX BU3HAUEHHS. B SIKOCTIi KiNIbKICHOTO NOKAa3HMKA BIJIMBY BUIIA[IKOBOi IIOXMOKM 3aIPOTIOHOBAHO BiIHONIEHHS
HEBU3HAYEHOCTi BUMIPDIOBAaHHS €KCIIEDUMEHTAJIbHMX [JAHMX [JO HEBU3HAUYEHOCTI BHMIDIOBAaHHS TEOPETUYHUX [OaHUX.
OG6IpyHTOBAaHO MaTeMAaTU4YHy MOJIE/Ib BUMIPIOBAaHHS KiHEMaTHMYHUX [apaMeTPiB PyXy TPaKTOpa Ipy BUIIPOOYBaHHSX (JTiHiliHE
MIPUCKOPEHHS, JiHiliHa IBUAKICTb, KyTOBE IPUCKOPEHHS, KYyTOBa MIBUIKICTb, MUTTEBUIN PafliyC IIOBOPOTY), BUKOPHUCTOBYIOUH SIK
BXiHI ZJaHi JiHiflHE PUCKOPEHHS Ta KyTOBY IIBHAKICTD PYXy [JOCIIIPKyBaHOI MamMHU. Po3pobseHuil eKcrpec-meTof,
BUITPOOYBAHHSI Ti[pOOG’EMHOTO PYJIbOBOTO KEPYBaHHS TPAaKTOpPa METO/IOM MapLiaJbHUX IIPUCKOPEHD JO3BOJISIE POOGUTH BUCHOBOK
PO TEXHIYHMII CTaH €JIEMEHTIB i arperariB Moro nmpuBojy 6e3 HasBHOCTI CIeliaJlbHOro MOJIIroHy. YZOCKOHAJIEHO JOPOXKHIN
METOJ, BUIIPOOYyBaHb POOOYMX rajbMiBHUX CUCTEM i METOJ, BUNPOOYBAHHSI CTOSIHKOBUX TaJIbMiBHUX CHUCTEM 3a €KBiBaJI€HTHUM
HaBaHTKEHHSIM. MeToq BUMPOOYBaHHS POOOYOi TajbMiBHOI CHUCTEMM 3aBISKM BUKOPUCTAaHHIO HOBOTO iH(OpPMaIiliHOro
006J1afHaHHA Ta BBEJEHHIO HOBOTO TMOKa3HMKA €(EeKTUBHOCTI — T€MII HApOCTaHHS YIOBLIbHEHHS — A€ 3MOTy 3pOOUTU BUCHOBOK
IIpO TEXHIYHUI CTaH NPUBOJAIB i By3JIiB raJIbMiBHOI CUCTEMM Ta BU3HAUYUTU BiIXUJIEHHS MAUIMHU B IIPOLIEC raJIbMyBaHHS I1i4 4ac
BUNpPOOYBaHb. Po3pobieHi pekoMeHpalii 1oA0 BUNPOOYBAJBHOTO OOJQHAHHS, 1[0 BUKOPHUCTOBYETHCS IPU BUNPOOYBAHHSIX
CTOSIHKOBOI TajIbMiBHOI CUCTEMU METOJOM €KBiBaJIEHTHOTO HaBaHTAXXEHHS y HANPSIMKY MifBULIIEHHS 6e3MeKU BUIIPOOYBaJIbHUX
cTeHziB. Po3po6yeHnii eKcripec-MeTo/, i TeXHiUHi 3acO6M OLIIHKU SIKOCTi arperaris i By3JiB IPUBOAY aKTUBHUX POOOYMX OpPraHiB
yepes Bajl BilOOPY MOTYKHOCTI TpakTopa JO3BOJISIOTH OLiHUTH iX TEXHIYHMI CTaH y INpolieci BUIPOOYBaHb B eKCILIyaTalii Ta
pO3pOOUTH peKOMeHpallii o0 HEeOOXiMHOCTI NpoBemeHHS HoraubiaeHoi niarHOCTMKA. CHUHTE30BaHO eKCIepHUMeHTalbHO-
aQHaJIITUYHUNM MEeTOJ, BUMIPIOBaHHS KyTa IOIEPEeYHoi CTIMKOCTI MallluH, 10 MifiBuInye 6e3MeKy eKCIIepUMEHTalbHUX JTOCiIKeHb i

nifpuIye MOGLIBHICTD METOLY.
Pedepar (aHrJ1.)

This thesis work addresses an urgent scientific and applied problem of improving the quality of tractors through the creation of
a tractor testing organization and methods system. Information and logistic system of metrological support of tractor testing
which enables an adaptive space of production quality management to be created has been synthesized. A methodology for new
testing approaches based on fuzzy cognitive maps has been formulated. The theory of assessing the theoretical evaluation
adequacy and the results of field tests by using the uncertainty approach has been further developed. The method for
establishing standard (nominal) values of the indicators that has been developed allows establishing their basic, limiting and
permissible values for each vehicle type (in particular, for tractors) in an experimental and analytical manner. To assess the
effect on the test result caused by the methodological error, the ratio of the difference between the theoretical and
experimental data to the average error of their determination has been proposed as a quantitative indicator of such effect. The
ratio of the measurement uncertainty of experimental data to the measurement uncertainty of theoretical data has been
suggested as a quantitative indicator of the effect of random error. We have substantiated a mathematical model for measuring
kinematic parameters of tractor motion when testing (linear acceleration, linear speed, angular acceleration, angular speed,
instantaneous turning radius), by using linear acceleration and angular speed of the test vehicle motion as input data. The
express method for testing tractor hydrostatic steering by using the partial acceleration method which has been developed
allows to infer the technical condition of elements and units of its drive with no special test site available. The road brake test
method of service brake systems and the parking brake system test method with equivalent load have been improved. The road
working brake system test method, due to the use of new information equipment and introduction of a new performance
indicator - deceleration progression gain - enables us to draw a conclusion on the technical condition of the brake system drive
units and assemblies and to determine vehicle deviations in the braking process based on the test results. The recommendations



for testing equipment used in parking brake system tests with the equivalent load method that have been developed contribute
to improved safety of test benches. The express method developed and technological means for quality assessment of units and
drive assemblies of active working elements through the tractor's power take-off shaft allow to assess their technical condition
faster in the process of testing and operation and to develop recommendations regarding the need for conducting an in-depth
vehicle diagnostics. An experimental and analytical method for measuring the angle of transverse stability of vehicles, while
improving the safety of experimental studies and increasing the mobility of the method, has been synthesized.
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