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accuracy. On the example of the method of identification of dry friction forces by the «jump» of acceleration equations
of sensitivity functions and the maximum absolute error are received. This allows to optimize diagnostic procedure
according to criteria of sensitivity and accuracy. The considered method of identification possesses invariance to operating
forces of viscous friction, possibility of identification at incompleteness of information on a type of vibroexcitement,
indiscriminateness to a source of fluctuations, simplicity of hardware realization, high efficiency and productivity.
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B crarse npezcTaBiaena MeTOANKA HACHTH(HUKAIMN ANHAMIYIECKUX TapaMeTPOB CHJI CyXOTO HEKYJIOHOBA TPEHHS, OT-
BETCTBEHHBIX 32 BO3HMKHOBEHHE (DPUKIIMOHHBIX aBTOKOIeOaHMil. B kauecTBe MO CHIIBI CyXOrO HEKYJIOHOBA TPEHHUS
TIPHHSTA XapaKTEPHICTHKA C «TTaJAFOIINM YIaCTKOM CHJIBI TPEHHS OT CKOPOCTH CKOMBKEHS. MneHTnduKanus mapaMeTpos
9TOIl MOZIEIIN Pean3yeTcs IyTeM N3MEePEHNs, PErHCTPALMH | MOCIIETYIONIeil KOMIBIOTEPHOH 00paboTKN SKCIIEPUMEHTATb-
HBIX IAaHHBIX, TTOJTy9aeMBbIX B XOJI€ POBEICHHS HCTIBITAHUH HCCIIEyEMbIX MaTepHANIOB (PPUKIHOHHBIX Map. MeTox anpoou-
pOBaH Ha pa3pabOTAHHOM HCIIBITATEIEHOM CTEH/IE JUTSl MICHTH(HKALMN U UCCIIEIOBAHMUSI TMHAMUYECKUX TTapaMeTPOB CHIT
CyXOTO HEKYJIOHOBA TPEHHS U MO3BOJISIET TPOTHO3MPOBATH BO3MOKHOCTD BOSHUKHOBEHMS (D)PHKIIMOHHBIX aBTOKOIeOaHMit
NIPH KOHTAKTHBIX B3aUMOJICHCTBHSIX, @ TAKXKE OCYILIECTBIISTh Ha 3TON OCHOBE BUOPOIMArHOCTUKY Pa3IMYHBIX Map TPEHHSI.
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In the article the methods of identification of dynamic parameters forces dry uncoloumb friction are presented,
which are responsible for the occurrence of frictional self-oscillations. As a model of the forces of dry uncoloumb
friction adopted characteristic with «falling» of the land forces of friction of sliding speed. Identification of the
parameters of this model is implemented by measuring, registration and subsequent computer processing of
experimental data obtained in the course of carrying out of tests of studied materials of friction pairs. The method has
been tested on the test stand for the identification and study of dynamic parameters of the forces of dry uncoloumb
friction and allows to predict the possibility of friction of auto-oscillations in contact interactions, as well as to
implement vibrodiagnostics different pairs of friction.
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Hapsny ¢ knaccuukanmeil 3anapHUKOB MOP(OIOrHYECKUil aHAIN3 UX CTPYKTYpBI, IIOMOTaeT BBIBUTH IIyTH
CO3/IaHMsI HOBBIX Pa3padOTOK M MCIIONb30BaHMs MMeronmxcs. Mopdonornueckue Tabmuibl (MOpQOIorniecKie Ma-
TPHLIBI), TAK JKe KaK U KiIacCu(GUKAIMH, YIOOHbI U1 aHAJIM3a KOHKPETHBIX anmnaparoB. TpyIHOCTH NPUMEHEHHS MOp-
(ooruyeckoro aHajaHM3a 3aKIIOYAIOTCSl B TOM, YTO HE CYNIECTBYeT KaKOro-In0o IeHCTBHUTEIBHO MPAKTUYECKOTO U
YHHUBEPCAIBHOTO METO/la OLCHKH (P(EKTHBHOCTH TOrO MJIM HHOTO BapHaHTA PElICHHs. BapHaHT pelieHus MOXXHO
OIIPEIeNINTh, MCCIIeIOBAB Mo (uKanuu Mopdororniaeckoro Meroza. M3 cymectByromux Moxudukanuii Mopgosoru-
YECKOr0 METO/1a JUIsl IPOBEACHNUS aHaJIM3a 3alIAPHUKOB 00JIee BCEro MOAXOAUT METOJ] «MATPHULL OTKPBITHS». CyTh METO-
Jla 3aKJII0YAeTCsl B IOCTPOSHUH MOP(HOIOTHIECKOH TaOIHIB! (MOP(OIOTHIECKOH MAaTPHIIBI), B KOTOPOH ITepeceKaroTcst
KaKk MUHHMYM JIBa PsZia XapaKTEPHBIX ocoOeHHOCTEll mpouecca (OnHapHble MaTpuisl). Ecin B Mopdonoruueckom
aHaM3e BCe BHIOPAHHBIE XapPAKTEPUCTUKU OTHOCSTCS K CTPOCHHIO 00BEKTa, TO B ATOM CIIydae 4acTb M3 HUX MOXET
KacaTbCsl, HAPUMED, YCIOBHI paboThl, YCIOBUIl SKCIUTyaTauny 1 T.4. CaM METOZ He JaeT 3aKOHYCHHBIX PELICHUH, HO
CO3/1aeT BO3MOXKHOCTB ISl TOCTAHOBKY HOBBIX IIPOOJIEM U MTOAXOI0B K PEIICHUIO UX.
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Along with the classification of steamers, morphological analysis of their structure helps to identify ways to
create new designs and use available. Morphological table (morphological matrix), as well as the classification
suitable for the analysis of specific devices. Difficulties in applying morphological analysis lies in the fact that
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there is no really practical and universal method of assessing the effectiveness of a particular variant solutions.
Alternative solutions can be determined by examining the morphological modifications of the method. Morphological
modifications of existing methods for the analysis of steamers is the most suitable method of “opening the matrix.”
This method consists in building a table of morphological (morphological matrix) which intersect at least two rows
of process characteristics (matrix). If the morphological analysis of all the selected data refer to the structure of
the object, in this case, part of which may relate to, for example, working conditions, operating conditions, etc.
The method itself does not provide complete solutions, but it creates an opportunity for raising new issues and
approaches to solving them.
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B crarbe paccMOTpeH mporecc NMpOeKTHPOBAHUS MOYBOOOPaOATHIBAIOIINX OPYIHH Ha OCHOBE CO3aHHS MX
TBepHoTenbHBIX Mozenel cpeactBamu CAIIP. IlpuBeneHsl mprMepsl HCTIONB30BAHMS CHCTEMBI TBEPAOTEIBHOTO
mozenupoBanust SolidWorks n mHTErpupoBaHHOTO C Heil makera MHXeHepHbIX pacuetoB COSMOS mist peureHust
KOHKPETHOH 3a7adn 1Mo 000CHOBAHUIO KOHCTPYKTHBHBIX TTAPaMeTpOB KOMOMHUPOBAHHOTO pabodero opraHa, pado-
TAIOLIETO B YCIOBHUIX HaJIW4Ms NPENsITCTBUN B mouse. [IpuBeneHb! AaHHbIE KUHEMAaTUYECKOTO M JUHAMUYECKOTO
aHaJM3a, MO3BOJSIONINE YCTAHOBUTD CHJIBI, BO3HUKAIOMINE HA PAOOYNX OpraHax M 3BEHBAX NMPEIOXPAHUTEIEHOTO
MeXaHHU3Ma, NP Pa3IUYHbIX BapUaHTaX B3aUMOJAEHCTBUS C MpPENATCTBUEM. [IperncTaBiieHbl JaHHbBIC PE3yJIbTAaTOB
71a00paTOPHBIX UCCIEAOBAHNH, HaJl peaTbHBIMU PA00OYNMH OpTaHAMH MO3BOJISIONINE IPOBEPUTH OCTOBEPHOCTH HC-
CJIe/IOBaHM TBEPOTEIBHBIX MOJIENIeH pabounX OPraHOB PHIOKEHHSIMH ISl HH)KCHEPHBIX pacyeToB. PacxoxaeHus
10 MaKCHMAJIbHBIM 3HAYEHUSIM TATOBOTO COMPOTHBICHHUS CEKIHMM KyIGTHBATOpa MPH MPEONOTICHUH TPETSTCTBHS
cocraBuny He Oonee 3,9%. JlaHo 3akiaroueHue o npuMeHUMOCTH cpeacTB CAIIP u 10CTOBEpPHOCTH MOTYyUYEHHBIX
pe3ynbTaToB.
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In article process of design of soil-cultivating tools on the basis of creation of their solid-state models by means of
CAD is considered. Examples of use of system of solid-state modeling of SolidWorks and the package of engineering
calculations of COSMOS integrated with it for the solution of a specific objective on justification of design data of the
combined working body working in the conditions of existence of obstacles in the soil are given.Data of the kinematic
and dynamic analysis allowing to establish forces arising on working bodies and links of the safety mechanism, at
various options of interaction with an obstacle are provided. Are submitted data of results of laboratory researches,
over real working bodies allowing to check reliability of researches of solid-state models of working bodies appendices
for engineering calculations. Divergences on the maximum values of traction resistance of section of a cultivator when
overcoming an obstacle made no more than 3,9%. The conclusion about applicability of means of CAD and reliability
of the received results is drawn.
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B craree paccMOTpEeHBI METOABI TTOBBIMICHUS] TPHOOJIOTHIECKUX XapaKTEPUCTUK y3JIOB TPEHHS IEHTPOOESIKHBIX
HAaCOCOB MyTEM HaHECEHHs] KOMIIO3UIIMOHHOTO IMTOKPBITHS PPUKIHOHHO-XUMUUECKHM criocobom. [Toka3aHo, 4To Hau-
OorbIITasl 4acTh TOJIOMOK CBSI3aHA C BBIXOJOM M3 CTPOs MOAMIUITHUKOB, Bajla WM 3alIUTHOW BTYJIKM CAJTbHHKOBOTO
YIUIOTHEHHUs], @ TAK)Ke [IHYPOB CaJbHUKOBOW HAOMBKH M3-32 BOAOPOIHOTO M3HAIIMBAHHUS. YMEHBIIUTH HABOJOPOXKUBA-
HUE y3JI0B TPEHHS JieTallell B pe3yibTaTe JeHCTBHUSI BOBI IPH SKCILTyaTaI[H MOKHO peann3aniell B paccMaTpruBaeMbIX
y3Jlax TPeHUsI peKrMa U30MPaTeNbHOrO MepeHoca. DTo MOXKHO cliefiath GOpMUPOBAHHEM KOMITO3HIIHOHHOTO MOKPbI-
THS ITyTeM oOpabOTKM B METAaJUIOIUIAKHPYIONIUX Cpefax, a TaKkKe BHECEHHEM MEeTaUIOIUIaKMPYIoNel MPHCaaKu B
CMa30uHbIil MaTepual. Pe3ynbTars! Hccien0BaHui MOKA3aiy, YTO UCIIOIb30BaHNE METAJUIOIIAKUPYIOIINX CMAa30uHbIX
MaTepHaIoB U KOMIO3UIIHOHHOTO MOKPHITHS MOBBIIIAET CPOK CITY’KOBI HJIEKTPOHACOCOB TEIIOBBIX CeTell Ooree ueM B
JIBa pasa.
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