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1. HayKoBO-METO0JIOTiYHI OCHOBHU 3a6€3I€4EeHHS SIKOCTi TPAKTOPIiB Ha CTaIisIX IOCTAHOBKY Ha BUPDOOHUIITBO Ta

eKCIyaTalii 3 BAKOPMCTaHHAM METOZY MapliaJbHUX IIPUCKOPEHD

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

Pedepar:

1. Y puceprauiiiHiii po60Ti PO3IJIsIA€ThCs aKTyalbHa HAYKOBO-TIPUKJIAIHA TPO6JIeMa MiABUILIEHHS SIKOCTi TPAKTOPiB
IIJIIXOM CTBOPEHHSI CUCTEMU Oprasizaiiii Ta MeToziB ix Bunpob6ysanb. CHUHTE30BaHO iHPOPMALiITHO-JIOTICTUYHY
CHACTEMY MEeTPOJIOTiYHOro 3ab€e311eYeHHs BUIPOOyBaHb TPAKTOPIB, 110 03BOJIsSE CTBOPUTH aialITUBHUI IPOCTIip
yIPaBJliHHA SKicTIO poayKuii. CGopMyIbOBaHO METOMOJIOT{I0 HOBUX IiAXO/IiB 10 TECTYBAHHS HA OCHOBI HEUITKUX
KOTHITMBHMX KapT. OTprMasa NoAajbllivil pO3BUTOK TEOPis OLiHKM aleKBATHOCTI TEOPETUYHOI MOJIEJIi pe3yibTaTam

HaTypPHUX BUIIPOOYBaHb 3 BUKOPUCTAHHSIM HEBU3HAYEHOCTi BUMiptoBaHHs. Po3pobsieHa MeTojKa BCTAaHOBJIEHHS



HOPMAaTUBHUX (HOMiHAJIbHUX) 3HaY€Hb [IOKA3HUKIB JJO3BOJISIE AOCTIAHO-aHAJIITUYHMM LIJISIXOM BCTAHOBJIIOBATH iX
6a30Bi, rpaHNYHI Ta JONYCTUMi 3HaYEHHS [JIS KOXKHOT'O TUITY TPAaHCIIOPTHUX 3aCO0iB (30Kpema, [1Jis TPakTopis). Iyis
OLIiHKM BIUVIUBY METOMYHOI [I0XUOKY Ha pe3yJIbTaT BUIIPOOYBaHb 3aIIPOIIOHOBAHO B SIKOCTI KiJIbKiICHOTO IIOKa3HMKA
BifJHOIIEHHS Pi3HUL MDK TEOPETUYHUMMU Ta €KCIIEPUMEHTAIbHUMU JAHUMU 10 CEPENIHbOI TOXUOKY iX BU3HAYEHHSI.
B SIKOCTi KiJIbKiCHOTO IIOKa3HMKA BIUIMBY BUIIAIKOBOI MOXMOKHM 3aITPOIIOHOBAHO BiJHOLIEHHS! HEBU3HAYE€HOCTI
BMMipIOBaHHSI €KCIIEPUMEHTAJIbHUX JaHUX 10 HEBU3HAYEHOCTi BUMipIOBaHHS TEOPETUYHUX JaHUX. OOIPYHTOBAHO
MaTeMaTU4HYy MOJIeJlb BUMIPIOBaHHS KiHEMaTUYHUX [1apaMETPiB PyXy TpakTopa Ipy BUIIPOOYBaHHSIX (JiHiliHe
IIPUMCKOPEHHS, JIiHiHa MBUKICTb, KyTOBE IPUCKOPEHHS, KYTOBa WIBUAKICTb, MUTTEBUI PafiiyC IOBOPOTY),
BUKOPMCTOBYIOUH SK BXi[Hi [aHi JIiHilHE IPUCKOPEHHS Ta KyTOBY IIBUJKICTb PYXy OOCJiIKyBaHOI MAIIVHU.
Po3pobseHuii ekcripec-MeTo], BUITPOOYBaHHS IilpO06’€MHOTO PYJIbOBOTO KEPYBAHHS TPAKTOPa METOLIOM
napujiaJbHUX IPUCKOPEHD 103BOJISIE POOUTH BUCHOBOK ITPO TEXHIYHMI CTaH €JIEMEHTIB i arperaris 10ro NpuBoay
0€e3 HasgBHOCTI CIleliaJbHOr o MOJIroHy. Y0CKOHAJIEHO JOPOXKHIN METO]], BUIPOOYBaHb POOOUYNMX rajbMiBHAX CUCTEM
i MeTon BUIIPOOYBaHHS CTOSIHKOBUX rajIbMiBHUX CHCTEM 32 €KBiBaJIEHTHUM HaBaHTaXXEHHSIM. MeTo[i BUIIpoOyBaHHS
po60y40i ranbMiBHOI CUCTEMHU 3aBJsAKM BUKOPUCTAHHIO HOBOTO iHGOpPMaliliHOTO 06J1aJHaHHS Ta BBEJIEHHIO HOBOTO
MMOKa3HUKA €(EKTUBHOCTI — TEMII HAPOCTAHHS YIOBUJILHEHHS — Ja€ 3MOTy 3pOOUTH BUCHOBOK [IPO TEXHIYHUI CTaH
IIPUBO/IIB i By3JIiB raJIbMiBHOI CUCTEMH Ta BU3HAYMTH BiJXWJIEHHS MAIIMHU B IIPOLIEC] TaJIbMyBaHHS IIid 4ac
BUIIpOOYyBaHb. Po3pobiieHi pekomeHalii moa0 BUIIpoOyBalbHOrO 06J1aiHAHHS, 110 BUKOPUCTOBYETHCS [IpU
BUIIPOOYBAHHSX CTOSIHKOBOI FaJIbMiBHOI CUCTEMU METOJIOM €KBiBaJIEHTHOI'O HABAHTAXEHHS y HAIIPSIMKY
nifgBuUIEeHHS 6e3reKy BUIIPpOOyBalbHUX CTeHiB. PO3po6ieHnii ekcripec-MeTos, i TeXHIUHI 3ac00U OL[iHKY SIKOCTI
arperariB i By3JliB IIPUBOJly aKTUBHUX POOOYMX OpraHiB yepe3 Bajl Biibopy MOTY>KHOCTI TPaKTOpa 4O3BOJISIIOTH
OLIIHUTH iX TEXHIYHUI CTaH y MpoLeci BUIIPOOYBaHb B €KCILTyaTallii Ta pO3pOOUTH peKOMeHAlLil 1010
HeOoOXiIHOCTi MpoBeneHHs NoraubseHoi fiarHocTiky. CUHTE30BaHO €KCIIEPUMEHTAIbHO-aHAJIITUYHUNA METO],
BMMipIOBaHHS KyTa I10II€PeYHO]I CTIMKOCTI MaIllKH, 110 HifBUlye 6€3MeKy eKCIIepUMeHTaJIbHUX JOCiIpKeHb i

nifiBUILy€e MOOITIbHICTD METOLY.

2. 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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