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PE3YJbTATH EKCIIEPUMEHTAJIBHUX JOCJILI>KEHb OCHOBHUX )
KOMIIOHEHTIB ABTOMATHU30BAHOI ITPUJIAJOBOI CUCTEMM CTABIJII3AIIT

Y daniii cmammi HadaHo Memoduky ma pe3ysbmamu npogedeHUX HAyKo8Ysimu Kagedpu asmomamu3sayii ma
cucmem HepyliHisHo2o KoHmposto KIII im. lzops Cikopcbkozo ma AT «HBO «Kuigcbkum 3a6000M asmomMamuku»
eKchepuMeHmaabHUx 0ocaidjiceHb OCHOBHUX KOMNOHeHmie cmabinizamopa 036pO€HHS J/e2koi 6pOHLOBAHOI MexHIKU.
Memoto ekcnepumeHmManbHux 00CAIONHCEHb € BUMIPIOBAHHSI HA KOJNCHOMY I3 deugyHie cucmemu cmabinizayii EIM20
esekmpomMazHimHoi ma eaekmpomexaHiuHoi nocmitiHux yacy. Bunpo6ysaHHsi 08uz2yHie 3a OYiHKOI esneKmpomazHimHoi
nocmitiHoi yacy npogoduauce y ckaadi asemomamu3oeaHoi npuaadosoi cucmemu 8UMIPIOBAHHS MEXAHIYHUX 8e/AUYUH mda
cmab6inizayii i Ha aBMOHOMHOMY po6oUOMY Micyi nepegipku deuzyHie.

Karwuosi caoea: cmabinizamop 036po€HHs, 1e2ka 6poHb08AHA MeXHIKa, 08U2yH, cucmemu cmabiaizayii

Olena BEZVESILNA, Svitlana KOTLIAR, Serhii NECHAY

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”
Mikola ILCENKO

PJSC “RPA “Kyiv Automatic Plant”

RESULTS OF EXPERIMENTAL RESEARCH OF THE MAIN COMPONENTS
OF AUTOMATED INSTRUMENT SYSTEM STABILIZATION

This article presents the methodology and results of scientists conducted by the Department of Automation and Non-Destructive
Testing Systems (ASNK) KPI. Igor Sikorsky and PJSC “RPA “Kyiv Automatic Plant”(KZA) experimental studies of the main components of the
stabilizer of light armored vehicles (LAV). The purpose of experimental research is to measure on each of the motors of the stabilization
system (SS) EDM20M, EDM02, EDM20 electromagnetic (te. macn) And electromechanical time constants (te. mex). Testing of engines
according to the assessment of TeL macn. were carried out as part of an automated instrument system for measuring mechanical quantities
and stabilization and in an autonomous workplace for testing engines. When testing as part of the SS in the winding of the braked EDM20M
(EDMO02, EDM20) voltages were supplied from the amplifier of the engine control unit (ECU) level 27V. The feed time was limited to 20ms due
to the use of technological time relay (TR) in the signal input circuit “SIGN. PWM "of the amplifier of the engine control unit. Simultaneously
with the supply of this voltage, oscillography was performed: the voltage applied to the motor windings (to use this parameter as a
reference) and the output voltage of the current sensor (Ucs) of the ECU amplifier, which informs about the current in the winding. The
current values were recalculated only for the maximum Ucs values. The Ucs oscillogram (increasing exponent) determined the time constant
of the exponent, which corresponds to the electromagnetic time constant of the motor (excluding errors introduced by the inductances of the
ECU chokes and power supply). When tested according to the autonomous scheme, the estimate trL macn. the engine was carried out
according to the method, which is similar to the test method in the SS with the following differences: the voltage in the motor winding
(hereinafter Upw) was applied at 2.4 V for ~ 25 ms; in the scheme of autonomous tests of engines the source of tension of a direct current B5-
21, the switch 831140A 27B, technological R.Ch. to measure the EDM current consumed, a 75 mV x 50A shunt was installed in series in the
motor winding. According to the results of experiments, the following main technical characteristics are established. Electromagnetic time
constants are: 0.7 ms - for EDM20M; 0.7 ms - for EDM02; 0.85 ms - for EDM20. Electromechanical time constants are: 20 ms - for EDM20M;
24 ms - for EDM02; 26 ms - for EDM20.

Keywords: arm stabilizer, light armored vehicles, engine, stabilization systems

ITocTaHoBKa Mpo0/1eMH y 3araJIbHOMY BHIJISIAL
Ta ii 3B’#130K i3 BaXKJIMBUMH HAYKOBMMU Y NMPAKTUYHHMH 3aBIaHHAMHI
Mema cmammi — po3poOKa Ta HaJlaHHS OMHICY METOAMKH NPOBEJCHHS €KCIEPUMEHTAIBHUX JOCIIIKEHb
OCHOBHHX KOMITOHEHTIB cTabinizaTopa 036poenns (CO) nerkoi 6ponsoBanoi texHiku (JIBT).
3adaua cmammi — NOCTYITHUMH 3aC00aMH Ta METOAAMH €KCIIEPUMEHTAIBHUX JOCHTIPKeHb, Y TOMY YHCII,
13 3aCTOCYBaHHSIM METOJ[IB MAaTEMaTHYHOT'O MOJEIIOBAHHS, MIATBEPIUTH JOCTOBIPHICTh TEXHIYHUX XapaKTEPUCTHK,
SIKi HaBEJICH] Y IPUHHITHX CXEMO-TEXHIYHHUX PIIICHHSX.
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AHani3 nocainkenb Ta myoJpikanii
VY Bimomiit miteparypi [1-2 Ta iH.] HEeMae BIIOMOCTEH MIOJ0 CYYaCHHX CKCICPUMCHTAIBHUX JOCIIIKCHb
ocHoBHUX KomnoHeHTiB CO JIBT - auryHi. TounictHi mapamerpu CC ta o6opono3natHicts JIBT Beaukum unHOM
3aJexarb BiJl XapaKTEpPUCTHK Ta MapaMeTpiB IBUTYHIB, 1m0 BxoaaTh 1o ckianxy CC. Tomy mera naHoi cTaTTi €
HaJ3BUYAHO aKTyaJlbHOIO. Y CTarTi BHKJIAJCHO OCTaHHI HOBI JOCSTHEHHS Yy Taly3i EKCIIEPUMEHTaJbHHX
JIOCITiIKeHb OCHOBHHX KoMIToHeHTIB cydacHux CC JIBT - nBuryHis.

BukJ/aa ocHOBHOTo MaTepiany AocCaigKeHHS

IIpoBeneno excnepuMeHTanbHI qocmimkeHHs ocHOBHEX eneMeHTtiB CC JIBT - meuryniB mapox EJIM20M,
EAMO02, EAM?20, npucBs4eHi BH3HAYCHHIO iX €IEKTPOMArHITHOI Ta €JIEeKTPOMEXaHIgHOI IIOCTIHHUX dacy.

MeTo0 eKCHepUMEHTANbHUX JOCTI[HKEHb € BHMIPIOBaHHA y KOxHOTO i3 msuryHiB EJIM20M, EJIMO02,
EJIM20 enexTpoMarHiTHOI (TEn MarH.) Ta €IEKTpOMEXaHIqHOI MOCTiHHNX Yacy ( T gz mex) [3-13].

Oobcsr aoc/iiIKeHb IBUTYHIB 32 OWIHKOIO T EJ. MATH.

BunpoOyBaHHSI JBUTYHIB 32 OLIHKOI T Eji. MArH. NPOBOJMJIKMCH y CKJaJl aBTOMATH30BaHOI MPHIIaJ0BOI
CHCTEMH BHUMIPIOBaHHS MEXaHIYHMX BEJIMYMH Ta cTablmi3auii i Ha aBTOHOMHOMY po0OOYOMY Micli IepeBipKH
JIBUTYHIB.

[Tpu BunpoOyBaHHSX y ckiaiai crabimizaTopa B 0OMOTKy 3araibmoBanoro EJIM20M (EJAMO02, EJIM20)
noAaBaNuch Hampyru Bix migcwmoBada BKJ] piBuem 27 B. Yac nogmaui oOmexyBaBcst 10 20 Mc 3a paXyHOK
BUKOPUCTAaHHS TexHoJoriyHoro peine dacy (P. U.) y BxigHomy nanmo3i curHary «CUT'H. HIIM» migcmmroBada
BK/I. OnHo9acHO 3 mojgadero 3a3Ha4€HO] HalpyTH IPOBOIMIIOCS OCIMIOrpadyBaHHS.

Ha oOmoTKH nBUTrYyHa MOAaBanach Hapyra Ui BAKOPUCTAHHS IIbOTO MTapaMeTpy Hajalli, SIK 0BiJKOBOTO.

Hanpyra Ha Buxoxmi matauka ctpyMmy (Ugc) miacmmoBada BK]] neuryna indopmye mpo ctpyM B 0OMOTII.
[epepaxyBaHHs 3HaUCHHS CTPYMY NPOBOJAMIOCH TUTBKH 1T MAaKCUMaIbHUX 3Ha4eHb Ujc.

ITo ocmmmorpami Ujce (3pocTaroua eKCIIOHEHTA) BH3HAYalach IMOCTiHA Yacy EKCIIOHEHTH, IO BiAIOBimae
€JIEKTPOMArHiTHUI MoCTiiHMil yacy aBuryHa (0e3 BpaxyBaHHs MOXHOOK, II0 BHECEHI 1HIYKTUBHOCTSMH JIPOCEIIiB
BKJI Ta mxepena >KUBJICHHS).

[Tpu BunpoOyBaHHAX 32 aBTOHOMHOIO CXEMOIO OLIHKA T g7 m4rH. ABUTYHA MPOBOIMIACS 32 METOAMKOIO, sIKa
aHajioriyHa BunpoOyBaHHsaM y ckiani CC npu HACTYNHUX BIAMIHHOCTSIX:

- Harpyra B oOMoTKy aBuryHa (nani U xup osu) ofaBanacs pisHeM 2,4 B Ha yac ~ 25 mc.;
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Puc. 4. Hanpyra na oomotui asuryna EIM20M npu nogayi Usxus.

Puc. 3. Hanpyra U;c EJIM20 nipu nopayvi Uxus. osm,=27B
osm.=27B
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- Yy cxeMi aBTOHOMHHUX BHUIPOOYBaHb ABUTYHIB BHKOPUCTAHI JDKEPENO HANPYTH MOCTIHHOTO cTpymy b5-21,
komyTtatop 831140A 27B, texnosoriune P.U.;

- Juist BUMIpY criokuBaHoro EJIM cTpyMy mocnizioBHO B 0OOMOTKY JIBUTYHa OyB yCTaHOBJICHHH IIYHT «75 MB
% 50A».

O0csr gociaKeHb IBUTYHIB 32 OUMIHKOIO T EJ. MEX.

BurnpoOyBaHHsI MpOBOIIIIMCH Y CKJIa/1i CTadlIi3aTopa 3 ABUI'YHAMHU, SIKi OYJIO BKIIFOYEHO B PEXKUM XOJIOCTOTO XO/Ty .

Jnst Bumipy T gn. mex B o0Motky EJIM mopnaBamacy Hanpyra Bix BKJ[ 27 B rtpuBamictio = 60 mc 3
oHOYacHUM ocItorpadyBarHasaM Harpyru Udc, a TaKOXK - Halpyra Ha OOMOTKY JBUTYHA, SIK TOBiIKOBA.

ITo ocmumorpami Upc (cmagaroda eKCIIOHEHTa) BH3HAYajacs IOCTiHA Yacy €KCIIOHEHTH, IO BiIMOBimae
eJIeKTpOMeXaHi{4Hil TOCTIHHIN Yacy ABUTYHA T £77. MEX.

PesyabTaTn g0caigKeHb ABUTYHIB 32 OUIHKOIO T EJ1. MATH.

Ha puc. 1-4 naBeneHo ocumnorpamu Hanpyru Uyc (3 TOKa3HUKAMH BIMipIOBAHOTO 3HAYCHHS T Ej. MATH.) U
JIBUTYHIB 1pu BUNpoOyBaHH:X y ckiani CC (ast noganoi B 0OMOTkM MBUTYHIB Hanpyru Usus.osy , O piBHa 27B).

Ha puc. 4 HaBeneHo oTpuMany ocrmiorpamy Harnpyru Ha oomotui 3[AM20M npu nonayi Usus.osm. = 27B
(ananoriyno s 9[AMO02, 3/IM20 npu HE3HAYHUX BIAMIHHOCTSIX), L0 XapaKTEPU3YETHCS 3MEHILICHHSIM HapYTH Ha
8B nporsirom 3,5 Mc 3 MomeHTy nofadi Uskus.osy 4e€pe3 ociiaHHs JyKepena )KuBjieHHs =27 B ta cnaj Hanpyru npu

MOHTaXI Ta Ha eJIeKTpo-pajio Bupobax migcuimoBaya BK/I.

Ha puc.5 HaBeneHo oTpuMaHy ocumiIorpamy Hampyrd Ha myHTI «75 MB x 50A» mpu nopgadi B 0OMOTKH
nBuryHiB HanpyT Usxus.osm. = 2,4 B (aBTOHOMHI BUnpoOyBanHs EJIM).

Ha pwuc.6 HaBeneHO OTpHMAaHy OCHIIIOTpaMy Hampyrd Ha oOMOTII ABUTYHA, mpw noxadi Uxms. = 2,4 B
(imeatmuno mns EAM20M, EJMO02, EJIM20). CmocrtepiraeThcsi 3MCHIICHHS Hampyrn Ha oOmotmi Ha 0,2B
npoTsiroM 1 Mc i3 MomeHTy monavi Uxus.osm HPH ITOAAJBIIIH HOTO cTabiIBHOCTI.

Pe3yabTaTH 10CTiAKeHb IBUTYHIB 32 OWIHKOIO T EJ1 MEX.

Ha puc. 9-11 naBeneno orpumani ocuwiorpamu Hanpyrd Ujzc TPH PO3TOHI Y PEKHMI XOJIOCTOTO XOIy
EJIM nipu nonadui Uskus.osm. = 27B (3 BKa3iBKOIO BUMIPIOBAHUX 3HAYCHD TE/TMEX.)-.

Ha puc. 12 HaBeneHO OTpUMaHy OCLIJIOrpaMy Hamnpyrud Ha oOmoTui aBuryHa (ineHtnuHa st EJIM20M,
EJAMO02, EJIM20) mpu posroni EJIM y momenT nogadi Uskus.osm. = 27B.
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BuCHOBKH 3 1aHOT0 A0CTiIKEeHHS i MepCcneKTHBH NOJAJBUINX PO3BIIOK Y JaHOMY HanpsiMi

3a pesynbTaTaMH IPOBEJCHUX EKCIIEPUMEHTAJIbHUX BUMPOOYyBaHb OCHOBHHX eneMmeHTiB CC - nBHTYHIB
BCTaHOBJICHO HACTYITHI OCHOBHI TEXHIYHI XapaKTEPUCTUKHU JOCIiIKyBaHUX NBUryHIB CC:

1. EmexTpoMarHiTHi OCTiiHI Yacy CTaHOBJIATH:

0,7 mc - s EJIM20M,

0,7 mc - mrs EIIMO02,

0,85 mc - ma EIIM20;
2. EmextpomexaHiuHi MOCTiIHHI Yacy CTaHOBIATH:

20 mc - s EJIM20M,

24 mc - s EJIMO02,

26 mc - s EJIM20.
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