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Anomauia. Opeanizayilini ma MexHONO02IUHI CKIA008l NIAHOB0-3AN0DINCHOI cucmemu
RIOMPUMAHHS MA BIOHOBIEHHS NPAYE30AMH020 CMAH) 2I0PAGIIYHUX MPAHCMICTU MOOLIbHUX MAUIUH
He BION0BIOAOMb CYYACHUM BUMO2AM 3 3abe3nedeHHs ix exkcniyamayiunoi Haoiunocmi. Mema
pobomu noaseara 6 NiOBUWEHHI HAOIUHOCMI azpe2amie 2IOPAGIIYHUX MPAHCMICIL HA OCHOBI
KOHMPONIO 3MIHU CMPYKMYPHUX NnaApamempié mMexXHiuHo20 cmawy oemanetl, 3aAcmoCy8aHHAM
MOHIMOpUH2Y pieHsa uucmomu pobouoi piounu. I[locmaenena mema oocseaemovcs po3poOIeHHAM
NPUCMPOIO 3 BUSHAYEHHSL KIIbKOCMI MEXAHIUHUX OOMIUUOK 8 NPOMUCTOBUX PIOUHAX I iX po3mipis, ma
BUKOPUCIAHHAM U020 8 OOCTIONCEHHAX 6NIUBY 2I0pOaAdPA3UEHO20 3HOUIEHHSA HA CMPYKMYPHI
napamempu mexuiuHo2o cmawny Oemaneu. Ompumani pesyrbmamu 3HOWEHHA Oemanell Oanu
MONCIUGICMb  OOIPYHMOBAHO BUHAYUMU iX CMPYKMYPHI napamempu MexHiuH020 CMauy Ois
KOHMPONIO Npu  NpamMomy OiacHocmyeanui. Buseneni ¢ynxyionanvni  3anexcnocmi  migic
Hanpayio8aHHAM 2I0PAasIiYHUX MPAHCMICIT | OUHAMIKOIO 3MIHU 330Dy 8 CHPANCEHHAX 8KA3)I0Mb HA
epexmusHicmsb 3aCMOCYBAHHA MOHIMOPUHRY KOHMPOJIIO MEXHIYHO20 CMAHy pobouoi piounu 0
NIOBUWEHHSL eKCNAYAmayiuHoi Ha0TUHOCMI aKCialbHO-NOPUWIHEBUX azpe2amis 8 CKIadi 2i0pasiiuHux
MPAHCMICIT MOOINbHUX MAWUH.

Kniouogi cnosa: mobinbna mawuna, 00’emMHa 2i0pasniyHa Mpancmicis, akciaibHO-NOpuIHesi
2iopoazpezamu, yucmoma pobo4oi piouHu, 2iopoabpazusHe 3HOWIEHHS, CMPYKMYPHI napamempu
Oemavetl, OUHAMIKA 3A30pY, HAOTUHICMb.

Beryn.

[TigBumenas €(heKTUBHOCTI poboTtu Oy1iBEIbHO-T0POKHIX Ta
CITBCBKOTOCIIOJIAPCHKUX MOOUIPHUX MAaIlMH B 3HA4YHIA Mipl  3a0e3nedyeThes
Oe3nepepBHUM KOHCTPYKTHUBHUM YOCKOHAJICHHSM arperaTiB iX T1IpaBIiuHUX CUCTEM
Ta 3pOCTaHHSM NEPETIKY MEXaH130BaHUX POOIT, 38 PaXyHOK pO3LUIMPEHHS r1apodikarii
pobovoro o61aIHaHHS.
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OmnuM 13 3axO0/iB 3pPOCTAaHHS TEXHIYHOTO PIBHA MOOUIBHUX MAIUH €
3actocyBaHHsS 00’emHOTO TimponpuBony Tpadcwmicii  (OI'T). HaiiGimsmmoro
BukopuctanHd B OI'T 3Halimumm  akciadpHO-MOPIIHEBl  TiAPOMAIINHH,  SKi
BUTOTOBJITFOTHCSL aKIIOHEPHUM TOBapucTBOM «['igpocuna» m. KponmuBHuIbKHN Ta
3akopoHHUME hipmamu «Sundstrandy, «Eaton» (CIIA), «Danfos» ([anis) Ta iH.

3acTocyBaHHSI TiIpaBIIYHUX TPAaHCMICIH B MOOLIPHMX MAaIlMHAX 3HAYHO
HiABUILYE iX MPOIYKTHBHICTH POOOTH, 32 PaxyHOK O€3CTYNEHEBOTO PETYJIOBAHHS
IIBUJIKOCTI MaIllMHU, ONITUMAIHLHOTO PO3MOIIJICHHS MOTYHOCTI JBUTYHA Ha poOOTY
TpaHcMmicli Ta poOoOYl opraHu, 1 OJHOYACHO MOKpAIlye€ YMOBH POOOTH omepaTopa.
[locTifiHe yAOCKOHAJNEHHS KOHCTPYKTMBHMX Ta TEXHOJIOTIYHMX pIIIEHb, MpH
BUTOTOBJICHHI ~ aKCIaJIbHO-TIOPIIHEBUX TIAPOMAIINH, JAa€ MOXKJIUBICTb 3HAYHO
MIJBUIIUTH 1X HaA1iHICTh. [Ipo 1m0 BigMivaeThest B poboTi [1], A€ aBTOpU BKa3YIOTh,
0 3aKJIaJCHWA pecypc TiapoarperaTy y CKIadl CITbChKOTOCIOIAPCHKOI MaITMHH
MOke OyTH OUIBIITIUM JECSATH POKIB 11 pOOOTH.

Bonnouac, Tpeba BpaxoByBaTH TaKOX Te, 1110 B YMOBaX €KCIUTyaTarlii HaJiiHICTh
aKClaJIbHO-TIOPIITHEBUX ~ arperaTtiB B CKJIAJl TIAPaBIIYHUX TpaHCMIci  Oyje
MIATPUMYBATUCh TPOBEJCHHSM pPETJaMEHTHUX TEXHIYHUX OOCIyroByBaHb, SKi
nepen0avaroTh KOHTPOJIb MOHTAXHUX 3’ €JHAHb TPYOOITPOBO/IIB, 3aMiHY (PUIHTPYIOUUX
€JIEMEeHTIB Ta po00o4oi piiuHu. OCOOIHMBO 11e SBIAETHCS aKTYAJTbHUM JIS T1paBIIYHAX
CUCTEM, fK1 BIAMPAIIOBAIMA TapaHTIMHUN pecypc, 3aKJIaJeHU 3aBOI0M-BUPOOHUKOM,
a TaKOXX JO TMOCT-TapaHTIHHUX IMIOPTHUX CUIBCHKOTOCIOMAAPCHKUX MAIWH, SKUMH
MEPEHACUYECHO MAILIMHHO-TPAKTOPHUI MapK arponpomuciooro kommiekey (AlIK) [2,
3,4].

3abe3neueHHsl ekcruTyaTamiinoi HaaiiiHocTi OI'T, Akl 3HAXOASIThCA B TOCT
rapaHTIMHOMY CTaHi, HOTpe0y€e HAABHOCTI BIANOBIIHOI MaTepialbHO-TEXHIYHOI 0a3u
CEpBICHMX MIANPUEMCTB 1 KBami(ikoBaHUX (axiBIiB, AKI 34aTHI JUIsI SKICHOTO 1
CBOEYACHOTO MPOBEACHHS PEMOHTHO-00CITYTOBYIOYMX POOIT.

Ha croroguimHiii aeHb ICHYHOYA CTpaTeris IUIAaHOBO-3allO01KHOT CHCTEMH
MiATPUMAaHHS Ta BIIHOBJIEHHS MPaI€3/1aTHOTO CTaHy MAIIMHHO-TPAKTOPHOTO MAPKY HE
MO)Ke OyTH peasi3oBaHa B peajbHUX yMOBaX €KCIUIyartailii, 4epe3 KOHCTPYKTHBHI
0COOJIMBOCTI IMITOPTHUX MOO1TLHUX MAIIIUH, 1H()OPMAILIii IO SKUM HE I0CTaTHBO, 11010
HOPMOBAHUX 3HAYE€Hb CTPYKTYPHHUX MMapaMeTPiB TEXHIYHOTO cTaHy Aetanend. Cinadkoi
MaTeplaibHO-TEXHIYHO1 0a3| JIsl KOHTPOJIIO TEXHIYHOT'O CTaHy rijapoarperartis [3], ska
chopMyBaJilach B pUHKOBUX YMOBAaX Ta CKJIQJHOCTI B KaJpoBoMy 3a0e3neuenHio AITK
[5, 6].

Bume HaBeneHwii CcTaH OpraHi3alliiHUX Ta TEXHOJOTIYHUX (aKTOpiB, SKi
SBJISIIOTBCS ~ HEBIT EMHUMH  CKJIQJIOBUMH JUIS  3a0€3MEYCHHs]  eKCIUTyaTaIliiHol
HagiitHocTi OI'T, 30UIbIIy€e HMOBIPHICTH MOSBH PECYpPCHHX BIAMOB, SIKI B psiji
BUITAJIKIB MOXXYTh IEPEXOJIUTH B aBapiiiHI BIMOBH, IO MPHUBOJUTH 10 3HAYHUX
MaTepiaJIbHUX BTPAT BiJ MPOCTOI0 MOOUIHLHOI MAIlIMHY, Ta BUTPAT HA BITHOBJICHHS iX
Mpare3aTHOTO CTaHy.

3MEHIIEHHS JJaHUX BTPAT MOXJIMBE 32 PaXyHOK BHUSIBIICHHS B YMOBax psi0BOi
eKCIUTyaTallii BaroMoro (pakropa, 1o 00yMOBIIIOE 3MIHY TEXHIYHOTO CTaHy aKciaJbHO-
MOPIITHEBUX arperatiB TiIpaBIiyHUX TPAHCMICIH, TPUBOIUTD 0 3HUKEHHS iX pecypcy
1 BIUIMBA€E HA IXHE HOpMaJibHE PYHKIIOHYBaHHS. SIKuii BKIItoUuaB O B ceOe rmapamMeTpH,

qe)
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10 MOKHA K1JIbKICHO OI[IHIOBATH 3 3aCTOCYBaHHSM JOCTYITHUX 3aC001B IX KOHTPOJIIO.

Binomo, mo HamifHicTh 1 JoBroBiuHIcTh OI'T 3HAXOAUTHCS B MPSAMIN 3aJI€KHOCTI
Bl YUCTOTHM BHYTPIIIHIX MOPOXHUH IIMX CHCTEM 1 pOOOYUX PIIMH, WIO
BUKOPHUCTOBYIOTbCS B HHMX. YacTuHKHM 3a0pyaHEHHS poOO0YOi PIIUHHU SBISIOTHCS
OCHOBHUMH JDKEpelaMH BIAMOB TipaBliyHUX cucTteM. HasBHICTH 3a0pynHEHb
BUKIIMKA€ 3HOIICHHA POOOYUX MMOBEPXOHb JeTalied B CHPSIKEHHSX, BIUIMBAE HA
TEXHIYHUI CTaH MacTuia, 10 3MIHIOE YMOBHU POOOTH map TepTs, OJIOKye ApOcenbHi
OTBOPH MaJIOTO Tepepi3y, MPUBOIUTH 10 3aKIUHIOBAHHS TUTYHXEPHUX T1ap, ITiIBUIIY€E
CIJIA TEPTA y BY3JIaX, [0 MPHU3BOAWTH JO BTPATH MpaIre3JaTHOCTI Ta MOTipIICHHS
BUXIJTHUX MMapaMeTPiB TiApoarperaris.

Jlana poOoua TinmoTe3a MIATBEP/KYEThCS B poOoTi [7], 1€ aBTOpamu
BiMivaeThes, 1o Big 60 1o 90 % BigkasziB rigpoNpUBOAIB TPAKTOPIB IMOB’SI3aHO 3
MIJBUIIICHUM 3a0pyJHEHHSIM TiApaBiIiyHUX cucTeM. [Ipu 1boMy, mDKepesioM
3a0pyIHEHHS SIBIISIETHCSI B OCHOBHOMY TOPYIIICHHSI YMOB €KCIuTyaTallii (He cBoedacHa
3aMiHa (UIBTPYIOYHMX €JIEMEHTIB, MOPYIIEHHS TEePMETUYHOCTI B 3 €AHAHHSX, HE
JOTPUMAHHS TEXHIYHUX BUMOT TP MPOBEACHHI 3aMiHU POOOUO0T PIAMHM, BIJICYTHICTh
orepalliif 3 MPOMUBAHHS T1IPaBIIYHUX CUCTEM Ta 1H. ), @ TAKOK HASIBHICTh 3aJIMIIIKOBUX
3a0py/HEHb, SKI (OPMYIOTBCS B TMPOIECI PEMOHTY TiIPaBIIYHUX arperariB i
PO3MIIIYIOTHCS B BHYTPIIIHIX MMOPOKHUHAX arperariB Miclisg MPOBEACHHS OOKaTKH Ta
BUMPOOYBaHHS.

Jlns HamiiiHOi poOOTH TIAPOCHCTEM Ta iX arperariB HeoOXigHe 3a0e3NeueHHs
YUCTOTH poOOYOi PpIIMHM Ha BCIX €Tanax >KUTTEBOTO IUKIY T1IPOMAIIHHHU:
BUTOTOBJICHHSI, CKJIQJIaHHSA, 3allPaBJICHHS PIAMHOIO, BUIIPOOYBAaHHS Ta €KCILTyaTallisl.
3BIJCH, BUSBJICHHS CTyNEHs 3a0pyAHEHHS T1PABIIYHOI PIIUHU € OJHUM 3 OCHOBHUX
3aBlaHb, AK€ HEOOXIJIHO BUPIMIMTH JUIsI KOHTPOJIIO TEXHIYHOIO CTaHy arperarib
T1paBIigYHOT CUCTEMH.

[ndopmariiss 1mo0A0 OCHOBHMX MapaMmeTpiB (KUIBKICTh, PO3MIpPH, MaTepiajn)
aOpa3MBHUX YaCTHMHOK, IO TEHEPYIOThCA B poOOUy pIIMHY B MPOIECI eKCIUTyaTalii
TIIPOCUCTEMH, BIATBOPIOE 3MIHY CTPYKTYPHUX TlapaMeTpiB TEXHIYHOTO CTaHy
po0OOYMX MOBEPXOHb JeTallel B IX HOMIHAJIbHUX 3HAUYEHb, 4 Yepe3 HUX BKa3zye Ha
JIHACHI 3a30pd B CHPSDKEHHAX, W10 OOYMOBIIOIOTH BTpaTy IMpane3laTHOCTI
rigpoarperary.

OTpumaHHs Takoi 1HPOpMaILii SBISETHCSA CKIATHUM, TaK SIK HE BC1 TiJpaBiivHi
CUCTEeMH MOOUIPHUX MAalIMH OCHAIlleHI OOPTOBMMHU MNpWIAAaMH Ui TMOCTIHHOTO
KOHTPOJTIO TEXHIYHOTO CTaHy po00U0i PiIMHH, a ICHYI0Y1 IEPEHOCH1 3aC001 KOHTPOJTIO
CTaHy poOO0dYO0i OJIMBH MarOTh BHCOKY BapTICTh, II0 OOMEXYy€ 1X BHUKOPHUCTaHHS B
yMOBax eKCILTyaTarlii.

Merta crarri. [ligBuiienHs HamiiHOCTI arperaTiB TiApaBIIYHUX TpPAHCMICIH
MOOUTPHUX MaIIMH Ha OCHOBI KOHTPOJIIO 3MIHHM CTPYKTYPHHX NapaMeTpiB TEXHIYHOTO
CTaHy JieTajeil, skl BIUTMBAIOTh Ha iX Mpale3JaTHICTh, 3aCTOCYBaHHSIM MOHITOPUHTY
PIBHSI YUCTOTH pOOOYOT PITUHH.

ITocTanoBka 3axaui.

Jlns orpuManHs iHGoOpMaIli PO CTPYKTYpHI MapaMeTpu TEXHIYHOTO CTaHy
JeTajeH, 1Mo CyTTEBO BIUIMBAIOTh Ha BTpaTy mpaine3aatHocti OI'T, B mepury yepry
HEOOXITHO pO3pOOUTH 3aCO0M KOHTPOJIO TEXHIYHOIO CTaHy PIAWHU T1APaBIIYHOI

5

g
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CUCTEMH, SIKI XapaKTepU3YIOThCS MPOCTOTOK KOHCTPYKIIi Ta HE 3HAYHUMHU
MarepiaabHUMU 3aTpaTaMu. Ha ocHOBI peanmi3aliii po3po0aeH0i KOHCTPYKIIIT TpriaLy
MPOBECTU JOCTIPKEHHS BIUIMBY T1Ip0a0pa3sMBHOTO 3HOIIEHHS Ha CTPYKTYpHI
napaMeTpu TEXHIYHOTO CTaHy JeTajeil, Ta 3 BpaXyBaHHs 3MiHU YMOB pOOOTH JeTajeit
B CIIPSDKEHHSAX, OOTPYHTYBATH 1X CTPYKTYpHI apaMeTpH AJisi OTPUMAHHS TOCTOBIPHOT
OLIIHKH I10JI0 TEXHIYHOTO CTaHy T'iIpaBiIiuHO]l MaIlIMHU.

Buknanennss ocHoBHoro wmarepiany. Kontponb sxocti pobodoi piauHu
TIAPaBIIYHUX CHUCTEM MOOUIBHUX MAIllMH TPOBOJSATH 3 BUKOPUCTAHHSAM PI3HUX
MPUIAJIIB, @ TAKOXK B J1aOOPATOPHUX YMOBAaX 3 3aCTOCYBaHHSIM BIANOBIAHUX METOJIUK
Ta obnanHanHsa. Ha cporoanimHii aeHb B €Bpori Ta AMepulll mpairoe 0e3niy
KOMITaHI¥ Ta KOpIopalliil, siki MOXYTh PEKOMEHIyBaTH CBOI 3aCO0M KOHTPOJIIO SIKOCTI
pobouoi piauHU. Ajie B CBOiM OUIBIIOCTI BOHM MAalOTh HACTYMHI HEOJIKU:
HEOOXITHICTh MIAKIIOYEHHS A0 JKeperna XUBJEHHS; BEIUKI TrabapuTHI PO3MIpPH;
BHCOKA ITIHa Ha MIDKHAPOJHOMY PHHKY JJisi Y KpaiHU.

JIisi yHUKHEHHS JaHUX HEMOJIKIB PO3pPOOIIOETHCS MPUCTPI 3 BU3HAYCHHS
KUTBKOCTI MEXaHIYHUX JIOMIIIOK B MPOMHCIIOBHX piavHAX (BOMAI, PIAKMX MaJIMBax,
Maciax, 0XOJIOKYIUHX PIIMHAX 1 T.1.), @ TAKOX VISl BA3HAYEHHS PO3MIipiB YaCTUHOK
MEXaHIYHHX JOMIIIOK, KIJTbKICHOTO Ta BIJHOCHOTO BMICTY BoAu B onuBi [8]. Ilprman
MICTUTh TMPOTPaMHO-amapatHuii OJIOK, OJIOK chekTpaidbHoro anamsy, I[I3C-
dotonpuiimMau (camera RPi3) ta doTomion nist GpikcyBaHHs TOBKUHU ciekTpa. Cxema
npuiaay HaBeJeHa Ha (pUCYHOK 1).

|
i
I
|
|
|
I

g

Pucynok 1 - I'pagiuna cxema npuanany: I — xwosemxa, 2, 3 — emHocmi Kiogemku,
4 — Oorcepeno ceimaa, 5 — mooynw srcusnents, 6 - [13C-chomonputimay,
7 - mini komn tomep Raspberry Pi; 8 - I4 0io0; 9 - inghpauepsonuii homooioo,
10 — oucnneii npunaoa
Aemopcwvka po3pooxa

[Tpuctpiii mpaitoe HacTynHUM 4duHOM. ONMBY 3alMBalOTh B KIOBETKY 1, sika
CKJIQIa€ThCS 3 JBOX €MHOCTEH I OJIMBH 2 1 3, Ta BCTaHOBIIOIOTH B NpUial, A€
B110yBa€eThCs (pi3MUHE BU3HAYEHHS KIJIbKOCTI aOpa3uBHUX YacTHH. J[>keperno cBiTia 4,
AK€ OTPUMYE KUBIICHHS BiJl MOJYJIsl )KUBJICHHS 5, OIPOMIHIOE OJTUBY Ta (PIKCYETHCS 3a
normomoror [13C-doronpuiimaua 6 (mami doTompuiiMad), KU PO3TAIIOBAHUA HaJ
eMHicTIO 2. B cBot0 uepry ¢otomnpuiimau 6 nepeaae iHpopmarliro Ha MiHI KOMIT IOTEP
Raspberry Pi 7, sikuit anainizye aaHi 3a JOIIOMOTOI0 MPOTPaMHOT0 3a0e31eueHHsl.
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ITicns orpumanHs nudpoBoro ¢aiity B BUMIISAAI (HOTO KIOBETKH 3 OJHBOIO
(pUCYHOK 2) eeKTPOHHO-IIPOTPAaMHHI MOJTYJIb aHallI3y€e OTpUMaHe (OTo, IEPEeBOASIIN
roro B OiHapHMI Koa. Jle aHami3ye BCl 3HANIEHI YACTHHKY METOIOM TIHEH.

Photo
Start abrasive analyse

Start water analysis

Clear log
EXIT

PucyHnok 2 — 3o00pa:xeHHsi BikHa GOTO 0JIUBH
Asmopcovka po3pobka

AHaN3yIOUl pO3Mipy TIHBOBHX IT'SITEH, CHUCTEMa IMOYMHAE PO30MBATH iX Ha
Jiara3oHu, BIAMOBIIHO 10 3afaHoi 0a3u jgaHux. IIporpama migpaxoBye KOXKEH
Jiana3oH Ta KOHBEPTYE 3HAUYEHHS IO KjacaM CTaHJapTiB. Pe3ynbTaT BHIA€ThCS MO
HaOUTBIIOMY 3HAYEHHIO Kjacy craHjmapty. Ilicns anamizy, mnpuiajg IPOIOHYE
MepPErJITHYTH Pe3yJIbTaTH y BUTJISAA1I KOHBepTOBaHOTO 10 cranaaptiB (ACTY Ta 1CO)
Ta rpadiyHOro aHajizy Mo CBITIUM I’ SITHAaM, sIKI € YaCTUHKaMHU a0pa3uBy.

3aranbHui BUTIIA PUIaAy KOHTPOJIIO poO0YOi piAMHH Ha TOMIIIKK a0pa3uBy Ta
BOJIM HABOJIUTHCS HA (PUCYHOK 3).

Pucynok 3 — 3arajibHuid BUIJISII NPWIALY KOHTPOJIIO po0040i PiiuHUA HA
AOMilIKM a0pa3uBy Ta Boau: I — cmuicmo 014 onusu, 2 — kopnyc npuiaoy;
3 — knonku, 4 — oucnneu LCD 2004

Aemopcwvka po3podka

[Ipunan mepeHOCHHM, 10 J03BOJIIE MPOBOJUTH KOHTPOJIL pOOOUOi PIAMHHU B
eKCIUTyaTalliHuX Ta Ja0opatopHUX yMoBaxX. KOHTpoIb poO0U0i piIMHU MPOBOIUTHCS
Ha: JoMimku abpasuBy BianoBigHo a0 JACTY 17216-2001 Ta eBpomeicbkoro
crannapty ISO 1638; nomimku Boau B % 10 1 mu. onuBu. KepyBanHs npumnagom,
BUKOHAHUM Ha MiHI KOMIT'IOTEpi, 3A1MCHIOETHCS 3a JOMOMOTOI0 TPbOX KHOIIOK
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MPOrpamMHO-anapaTHo.

Ha pucnnei, micis BBIMKHEHHS, 3'ABJISE€THCS MEHIO. 3a JTIOMIOMOTOI0 BUOpPaHO1
¢dbyHkii (aHai3 OJIMBH HA JOMIMIKK a0pa3uBy ab0 JOMIIIKH BOJHM) ONEPATOPOM,
MporpamMHoO-anapaTHa YaCTHHA MOYMHAE aHaITi3 OJIMBH BIIMOBIIHO JI0 3371aHO0T (DYHKIIII.

VY rigpaBaidyHUX TPAHCMICIAX 3 aKCIalbHO — MOPUIHEBHUMH TiApOMalliHAMU
JOPOKHBO-0Y1IBENIbHOT Ta CLILCHKOTOCHOJAPCHKOI TEXHIKH IIMPOKE 3aCTOCYBAHHS
3HaUII0 MacTmio Mapku MI'-46-B, mo npairtoe npu Bucokux tuckax g0 60,0 MITa i
iHTepBaiti Temreparyp Big minyc 10 °C go mutroc 80 °C. Knac ynctotu po60o4oi piAuHu
noBuHeH OyTu He Buile 10-ro (Maca 3a0pynnens He Oibine 0,001%).

JIisi BU3HAYEHHS CKJIaly MEXaHIYHUX JOMIIIOK B pobounii piauni OI'T, Oyio
BUOpaHO 25 MOOUIBHUX MAIllMH, 10 Majd HapoOiTok B iHTepBadi 4...4000 moro-
rogud. [Ipoba poOouoi piguHu BigOupanack MpoO03adipHUM MPUCTPOEM, SKHUM
BCTAHOBITIOBABCS MICIS T1APABIIYHOTO MOTOPa B MaricTpalii HU3bKOTO THUCKY.

Otpumani pe3yJabTaTd AOCHI/DKEHb TMOKa3ajdd, 10 MIHIMAIbHUN CKJIaja
MEXaHIYHUX JOMIMIOK B poOounx piauHax ckiaB 0,006 % 1 makcumanbumii 0,102 %
110 Maci, 110 He BIJMOBITa€ TEXHIYHUM BUMOraM Ha ekcruryaTaiiio OI'T.

MarematnyHa 0O0poOKka OTpHUMaHUX pe3yJbTaTiB TMOKa3aja, M0 PO3MOIIICHHS
npo0 TO CKJIaay MEXaHIYHUX JOMIIIOK B pOOOYIN piAMHI MiAMOPSAKOBYETHCS
HOPMAaJILHOMY 3aKOHY 1 MOK€ OyTH arpoOKCMMOBaHa (DYHKITIETO:

(x—0,0395)2
e 200 M)

TN T

Aemopcwvka pospodka

PosnoainienHss mpo0G poOodoi OJNIMBK 32 CKJIAJO0OM MEXaHIYHUX JIOMIIIOK
MIPEJICTaBIICHO Ha (PUCYHOK 4).
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Pucynok 4 — IToJ1iron po3noaijieHHsi MeXaHiYHMX JOMIILIOK B po004iil piauHi 1Mo
Maci
Asmopcovka po3pobka

ISSN 2663-5712 67 www.sworldjournal.com



g

e S
SWorldJournal Issue 24 / Part 1 4\\:—},* )

JletanpHuil aHalll3 OTPUMAHMX pE3yJbTaTiB NokKa3zye, o Omuspko 30 %
TiIpaBIIYHMX arperaTiB Mpalroe Ha poOOYOMy MAacCTHIIl, 3a0pYyAHEHICTb SKOTO
3HaxoauThes B iHTepBati 0,020-0,045 % mo maci, mo Bianosigae 15-16 kiacy yucrtoru
pPLAMHM 32 BMICTOM 4YHCJIa YacTUIb 3a0pyAHEeHb. B Takux MacTuiax ais o0’eMy

100+0,5 e’ pimuHu, yucino 3abpymHeHb po3mipom Bim 100 mo 200 mxMm Oynde
3HaxoauTuch B iHTepBaji 800..1600 omxuHMI, a KIIBKICTh BOJIOKOH BIJAMOBIAHO BiJ
160 o 315 oguuuik. Excrutyaraiiis rigpaBiiyHUX MallliH Ha pOOOYUX PiAMHAX TAKOTO
KJacy iX YHCTOTH Oyne CYTTEBO BIIMBATH Ha JAMHAMIKY 3HOIICHHS JeTajeil B
NpeUM3iiHIUX CHOPSDKEHHSAX 1 0OyMOBIIOBATH 3pOCTaHHS 00’€MHHUX BTpaT poOOYOi
pIAMHM Ta TPUBOAMTH JO PECYPCHOI BIAMOBM TiApaBIIYHOI cHcTeMHU abo
3aKJIMHIOBaHHS IeTajieil Ta MpOBOKYBaHHS aBapiiiHOi BIAMOBU riipomaiivH. OTpuMani
pe3yNbTaTd MIATBEPIKYIOTH BUCYHYTYy poOOUYy TimoTe3y Mpo MOKIHUBICTb
BUKOPUCTAHHA KOHTPOJIO KJacy YHCTOTH po0O0YOi PIAMHU JUIs JIACHOI OIIHKU
CTPYKTYPHUX ITapaMeTpiB TEXHIYHOTO CTaHy JCTaJICH.

Jiist BupileHHs 3a71a4i, 3 BUSIBJICHHS BIUTMBY YUCTOTU pOOOYOI PIIMHU HA 3MIHY
TEXHIYHOTO CTaHy pOOOYMX TIOBEPXOHBb JETalel, pO3POOIIOIOTHCS METOAUKH
KOHTPOJIIO JIeTaJiel COpsDKEHb, SIKI  MEpIIOYeproBO OOYyMOBIIOIOTH  BTpATy
Mpane3aTHOCTI akcianbHo-nopiiHeBux arperatiB OI'T. /o HUX ciijl BIIHECTH TapH
TEPTS Kadyar4MX BY3JIB aKClaJbHO-MOPIIHEBUX TIJPOMAILIWH, $KI MPALOITh M
BUCOKMM THCKOM pO00YOi pIIMHU 1 CHPUMMArOTh 3HAKO3MIHHI HaBAHTAKECHHS:
«PO3NOJIIBHUK — MPUCTABHE THOY», «BTYJKA OJIOKY -TUTYHXKEp», «I1’ATa IUIyH)XXepa —
oTI0pa JIFOJBKH TIPOHACOCAY, «I1°STa IUTyH)Kepa-1oXuiia maiba rizpoMoTopay. Takuii
BUOIp CHPSDKEHBb MIATBEPIKYETHCS 1 B poOOTI [9], e aBTOpU BKa3yIOTh, 110 BOHH
SBJISIFOTHCS PECYPCOMIMITYIOUUMHU JIJIs1 aKC1aJIbHO-TIOPITHEBUX T1/IpOarperaris.

Orminka crany posnoaiuibHHKa (Marepian — ctanb IX 15), mokazye, mo ioro
3HOIICHHS BUHUKA€E B MICLSIX KOHTAKTY 3 IPUCTaBHUM JHOM (puc 5).

- " ‘ ‘7’* .
PucyHok 5 — 30BHilIHIN BU/ 3HOLIEHHS PO3NOAijIbHUKA (30iab1eHHs 40X)
Asmopcovka po3pobka

MaxkcuMasbHe 3HOIICHHS MOBEPXHI BUHUKAE B3JI0BXK TBIPHUX PO3MOAUTEYATHX
BIKOH OUIS TMEpEeMHUYOK, SIKI PO3MOAUISIOTh BiKHA. Takuil XapakTep 3HOIICHb
MOSICHIOETHCSI TUM, IO MIEPEHECEHHSI 3aMKHYTOT0 00’ €My po0040i piAMHU MK 30HAMH
BHCOKOTO 1 HU3bKOTO TUCKY CYIPOBOJIKY€ETHCS, IPU POOOTI TIpOMAIINH, XBUILOBUMHU
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YAApHUMH IpOLIECaMH, sIKI BU3UBAIOTh PYWHYBaHHS KpaiB PO3MOALIbYATUX BIKOH.
KpiM Toro, BUCOKOIIBUIKICHI MEpETIKaHHS PoOOUOi PiIMHU, SIKa BKJIIOYAE B cede
abpa3uBHI YacTUIll, Yepe3 MIKBIKOHHI IEPEeMUYKH O0YMOBJIIO€ BUHUKHEHHS KaHAIIB,
AK1 3’ €THYIOTh 00JaCTi BUCOKOTO 1 HU3BKOTO THCKIB.

30BHIMLIHIHN 0TI poOOYHX MOBEPXOHbB MiATBEPIKY€E BUCHOBOK, 110 MIEPEBAKHUM
BUJIOM 3HOLICHHS PpO3MOJALIbHUKA SBISETHCS T1apoadbpa3suBHUM, PO CBITYHUTH
HAasIBHICTh PUCOK (PUCYHOK 5).

MaxkcruMaiapHe 3HOMICHHS PO3MOAUIBHUKA MPOXOAWUTH MO 30BHIIIHBOMY TOSCY
BIKHA B 3B’SI3Ky 3 OUIBIIMMHU MIBUJIKOCTSMH PIAMHU IO JiaMeTpy IOro IMosica.
AOpa3uBHI YacTHUHIl, IO MOTPAIUIAIOTH JO I[LOTO MIBUJAKICHOTO MOTOKY pOOOYOi
pIAMHU, B YMOBax TiApoaOpa3sMBHOIO 3HOILIEHHS OyayThb OOYMOBIIOBATH OUIbLI
MO KaHaM HIXK MO BHYTPIIHBOMY MOSICY (PUCYHOK 6).
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Pucynok 6 — IToJstiron po3noaijieHHsi 3HOILIEHHS PO3NOTiIJILHUKA 110

BHYTPIIIHbOMY i 30BHIIIHbOMY MOSICKAX
Asmopcovka po3pobka

CepenHe 3Ha4€HHS TTTMOMHU 3HOIIECHHS PO3IMOAUIBHUKA IO 30BHIIIHHOMY MOSICKY
ckinagae X =27,83 mkm TpHW cepeIHBbOKBaApaTHuyHOMY BimxwiaeHHI S =12,73 mxm,
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110 BHYTPIIIHBOMY TIOSICKY CEpEIHE 3HAYCHHS 3HOLICHHS CTaHOBUTb X =19,24 mKu

IIpU cepeaHboKBaapaTHIHOMY BimxwieHHI S =10,74 mxm. MakcumanbHe 3HOIICHHS

10 30BHINTHBOMY IOSICKY CTaHOBUTH 52,0 Mxm 1o BHYTpitmHEOMY 46,0 MKM .
[IpucraBue nuo (marepian JIML[ KHC 58-3-15-15-1), 3HomryeTbecs B MicLsax

KOHTaKTy 3 pO3NOAUIBHUKOM. OJHAaKOBI YMOBHM pOOOTH MPUCTABHOIO JIHA 1

pPO3MOAUILHUKA OOYMOBITIOIOTh 1IGHTUYHUN XapakTep 3HOIIECHHS JAeTaliel (pPUCYHOK
7).

PucyHok 7 — 30BHilIHI/ BHJ 3HOIIEHHS PO3noaiibHUKA (30iabienHs 40x)
Asmopcovka po3pobka

30BHIIIHIA BUJ 3HOMIEHHS pPOOOYOi TMOBEpPXHI MIATBEP/UKYE HAasIBHICTh
riipoabpa3uBHOTO 3HOLIEHHS Ta TAPOEPO3IHHOTO.

VY npucTaBHOTO JHA TaKOX CIIOCTEPIraeThes O1IbIIE 3HOMIECHHS YIIUIBHIOIYOTO
MOsICKa 110 30BHIIIHBOMY JllaMeTpy (PUCYHOK §).

CepenHe 3HaueHHS TJIMOMHHM 3HOIICHHS IMPUCTABHOTO [IHA MO 30BHIITHHOMY
nosicky ckmagae X =2530 MkM OpU  CepeHbOKBAAPATHUHOMY  BiIXHIICHHI
S =15,84 mkm, 10 BHYTPITHROMY TOSICKY CEPEIHE 3HAYCHHS 3HOIICHHSI CTAHOBUTH
X =20,30 mxm  TIpH  cepelHBOKBagpaTHUHOMy  BiaxmieHsi S =11,14 yxm.
MaxkcruMaspHe 3HOIICHHS 110 BHYTPIIIHBOMY TMOSICKY CTaHOBHTH 52,0 Mkm 10
30BHIIIHBOMY 67,0 mKm .

BukoHaHHS MIKpOMETpaXHHX pPOOIT, 3 METOI BHU3HAYEHHS KUIBKICHOI OIIIHKU
3HOIIEHHS JIeTaje CIpsHKEHHS PO3MOAUIEHHS OTOKY PoO0YO0i piIMHU B Ka4al0uoMy
BY3JIl TiJ[poarperary, oka3ajo, 10 B pe3yJIbTaTi iX 3HOIIEHHS (OPMYEThCS MIILOBUI
KaHaJ, SKUl npejcraiisie codoro Gopmy nudysopa 3 kyrom pactpyoda 0,5.

BpaxoByroun 3BY>KEHHSI HIIJIMHU, SIKA OOYMOBJIIOE€ BUTOKHM pOOOYOi PIIUHU, B
SAKOCTI CTPYKTYpHOTO TMapameTpa, Il KOHTPOJIO TEXHIYHOTO CTaHy JeTajei
CIPSDKEHHST «PO3TMOIUTHPHUK-TIPUCTABHE THO» HEOOXiTHO 3aCTOCOBYBATH BEIMYUHY
3a30py Ha BXxoAl B, 1 Buxoni B,13 TOpLEBOI LIUIMHU M0 30BHIIIHBOMY MOSICKY Ta

BiMOBIHO Ha BXOMi B[ i BUXOMi B) WIUIHHM 110 BHYTPIITHHOMY IMOSICKY.
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Pucynok 8 — IloJ1iron po3noaijieHHsi 3HOIIEHHSI MPUCTABHOIO THA 110

BHYTPIIIHBOMY i 30BHIIIHBOMY MOSICKAX
Asmopcbka po3pobka

J1y1st BU3HaYEHHS BIUTMBY TEXHIYHOTO CTaHY JIeTajei CIPSHKEHHS «PO3MOIITEHUK
— IPUCTaBHE JHO» Ha Mpale3JaTHICTh TApOMAIIMHK HeoOXigHa iHdopMallis 1oA0
JMHAMIKH 3a30py B JlaHIi mapi TepTs, Ta QyHKIIOHAJIBHOI 3aJI€KHOCTI MK 3a30pOM 1
00’€eMHUMU BTpaTaMH poOOYOi PIAMHHU, 1110 JOMOBHIOIOTh CyMapHi 00’ €MHI BTpaTH B
rijpoMalinHax, sKl CYTTEBO BIUIMBAIOTh HA BUXIJIHI IMapaMeTpH TiapaBiIidyHOl
TPAHCMICI].

Pe3ynmbrati  mOCHIDKEHHS  JWHAMIKH  3HOIIECHHS  JIETAlCH  CHpPSOKCHHS
«PO3MOAUTHHUK-TIPUCTABHE JTHO» TMpEACTaBieHI Ha (PUCYHOK 9) B BUIIISIAI JBOX
CTATUCTUYHHX PSAIB 3HAYEHHS 3a30py 1 HAPOOITKY.

PesynbraTti ekcnepuMeHTaNbHUX JTaHUX OyJiM ampOKCUMOBaHI (YHKIIEIO BUIY
Y = A+ Blnx. B pe3ynbrari oTpuMaHi 3anexHocTi 3a30pis By, B,i Bj, B, BiAnoBigHO
[0 30BHIIIHBOMY 1 BHYTPIIIHBOMY MOSICAX CHPSIKEHHS «PO3MOALIBHUK-IPUCTABHE
TTHOY:
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Y, =16,472+11,257x;

_< Y, =10,031+6,985x; @)

Y; =-31,944+20,472x;

Y, =-19,440 +12,270x.

Aemopcwvra po3podka

IUIMHA [0 30BHIMIHBOMY TIOSCKY Ta Ha BXomi B[ 1 Buxomi B WIUJIMHH TI0
BHYTPIITHBOMY TIOSICKY ).
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Pucynok 9 — /lunamika 3a30py B CHpPsSZKeHHI «PO3NOAITbHAK-IPUCTABHE THO»
Aemopcwvka po3pobka

[HTEHCHUBHE 3pOCTaHHS 3a30py B PO3MOALUIBYATIA Mapi CIOCTEPIraeThCs 3a MepIi
1000 MoTo-romuH POOOTH TIAPOMAIIWH, IO TOSICHIOETHCS BMICTOM MEXaHIYHUX
JOMIIIOK, SIKI 3HaXoAAThcs (a0o 3 ABISAIOTHCA) B poOOUlM piaUHI 3 MOYATKY
eKCIUTyaTallii aKCialbHO-TIOPIIHEBMX AarperaTiB. IX HasBHICTb HPUBOJUTHL 1O
riipoabpa3suBHOTO 3HOIICHHS POOOYMX MOBEPXOHb PO3MOAUIPHUKA 1 MPUCTABHOTO.
MeH1 iHTEHCMBHE 3HOLICHHSI JIeTajell crocTepiraeThes miciisi HampattoBanHs 1000
MOTO-TOJIMH, IO OOYMOBIIIOETHCSI 3POCTAHHSIM KUTBKOCTI aOpa3WBHHUX YaCTHUTh, SIKi
MarOTh TEOMETPUYHI PO3MIPU MEHIII HIXK T1ipoabpa3vBHI KaHAIM Ha MOsCKaX JeTajei.
Ix mepemireHHs pa3oM 3 POOOYOIO PiAMHOIO 110 KaHANAM, i3 30HH BUCOKOTO THCKY JI0
30HU HU3BKOTO, TPOXOIUTH 32 MiHIMAJIbHUM KOHTAKTOM 3 TIOBEPXHSAMHU TEPTs JAeTajeH
a00 3 MOro MOBHOIO BIJICYTHICTIO B 3aJIEKHOCTI BiJl pO3Mipy aOpa3uBy.

BusHaueHHs xapakTepy 1 BEIWYHHHM 3HOIICHHS JETalel CHIPSKEHHS «BTYJIKa
OJOKY-TIITYH)KEP» SIBISIETbCS BaXKIMBUM, TaK SK BBAKAETHCS, MO TUIYHXKEpa mapa
CYTT€BO BIUIMBA€ HAa 00’ €MHI BTpaTH poOOYOi PIIMHU B PE3yJbTaTi 3pOCTaHHA B HIi
3a30py, 00yMOBIIEHOT'O 3HOLICHHSM JI€TaJICH.

[Mnymxep (marepian cramp [IX15 CI') 3HOmIyeThcs HE PIBHOMIPHO 13-3a
HasIBHOCTI MEPEKUHOTO MOMEHTY, SIKHH BUHUKAE B PE3yJIbTaTl PyXy I’ SITH ILTyHXKEpa
Mo MOXWJIIM 1Iaiidi rigpoMoTopa abo oOmopw JIOJIBKHM TiapoHacoca. Po3mimieHHs
IUTYH)Kepa B BTYJIII 3 MEPEKOCOM BKa3ye, IO JJii OTPUMAaHHS IOCTOBIPHOI OIIIHKH 3
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KOHTPOJIFO O0’€MHHMX BTpaT depe3 IUIYHXKEpPHY IMapy, B SKOCTI CTPYKTYPHOTO
nmapamMeTpa I TaHOTO CIPSOKEHHS HEOoOXITHO 3aCTOCOBYBAaTH CEPENHE 3HAUYCHHS
3a30py.

Brynka 6moky (matepian JIMIICKA 58-2-2-1-1) 3Ho11y€eThCS B MiCTax KOHTAKTY
3 Ty H)KEPOM.

3HOIIIEHHS JeTaliell CHPSHKEHHS «BTYJKA OJIOKY-TUTYHXKEp» TMPUBOJIUTH [0
30UTBIIIEHHS 3a30py B Mapi TepTs. SIKIIO 32 TEXHIYHUMH YMOBAaMHU Ha BUTOTOBJICHHS
JeTaneil TaHoro CHPSIKEHHS 3a30p MOBMHEH OyTH B rpaHuisx 11...23 Mkm, TO B
yMOBaX eKCILIyaTalii cepeiHe 3HAYCHHA 3a3opy cknamae X =24,48 uxm mpu
cepenHbokBaapaTnaHoMy BinxwieHHi S =10,14 mxm (pucynok 10), a MaKcuMaTbHHAN

3a30p pocsrae 0 =48,0 yxm.
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Pucynok 10 — IToJstiron po3noaijieHHs1 3a30py B CHPSKEHHI «BTYJIKA 0JI0Ka-
TLUTYHKEP»
Aemopcovra po3pobka

AHaJi3 pe3ynbTariB, MpeacTaBieHux Ha (pucyHok 10) mokasye, mo 6au3bko 25%
TiIpOMAIlIMH, MAalOTh CEPelHINA 3a30p B CHPSIKEHHI «BTYJKa OJOKY - IUIYHXEp» B
intepBami 0 =30...48,0 mxm, mo B 1,3...2,1 pa3u mepeBHUIlNye MaKCUMAaIbHHM
JOIYCTUMHUI 3230p MPU BUTOTOBJICHHI JETANICH ILTyH)XKEPHOT TapH.

JlJis1 IpOTHO3YBAaHHS TEXHIYHOTO CTaHy JeTalel IITYyH)KEPHOI Mapu Ka4yarouoro
By3Jla TiJ[pOMAIlIMHA TPOBOIATHCA TOCIHIPKCHHS TWHAMIKA 3HOILICHHS JeTajei
CHPSDKEHHS, Pe3yIbTaTH SKUX HABOIATHCS Ha (PUCYHOK 11).

AHami3 pe3yabTaTiB MOKa3zye, 0 MPU HaIpaloBaHHI T1IPaBIIYHOTO MPUBOIY
2000 MOTO-TOIMH 3a30p B CIPSIKEHHI «BTYJIKA OJIOKY-TUTYHXEP» JOCSATAE 3HAYEHb, K1
PO3MIIIYIOThCA B 1HTepBami 20...23 MKM, III0 TMPAKTUYHO BIAMOBIAAE JAOIMYCTUMHUM
3HAYCHHSM 3a30py, MPUHHATOTO Ha 3aBOJAAX-BUPOOHHUKAX 1 OTOBOPEHUX B TEXHIYHUX
yMOBaxX Ha BUTOTOBJICHHS JIeTaJieH TUTYHXKEPHOI MmapHu.

OtpumanHs OLIBII  JOCTOBIPHOI OIIIHKKA 3MIHM JMHAMIKKA 3a30py Bij
HaIpaIlOBaHHS MOJKJIMBE 3a YMOBU HAsBHOCTI IMEPIIOUEproBoi iHdopMarli 1o
HOMIHAJIBHOTO 3a30py JUIsl HOBOi T1IPOMAIIMHH, TaK SK BIH MOXE 3HAXOJUTUCH B
palioHl BEpXHBOI TPAHMIN JOMYCKY 13-3a TEXHOJOTIYHUX TOXHOOK B MpoIieci
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BUTOTOBJICHHA JeTajed. 3a TakuxX YMOB, 3a30p B IUIYH)KEpHIM mapi B mporieci
eKCIUTyaTallil IMBHUJIKO BUIE 3a TpaHMIIl JOMYCKYy 1 Oyne oOyMOBIIOBATH 3pOCTAHHS
00’eMHHMX BTpar poOouoi piguHU. B paHomy BuUmanky BHU3HA4Y€HHS 3a30py B
IUTYHXKEpHIA Tapi MOXKJIMBE 32 PaXyHOK HasBHOI ()YHKIIOHAJIBHOI 3aJIe’KHOCTI MIX
CTPYKTYPHUMHU MapaMeTpamMu JeTanei, mo GopMyroTs 3a30p, 1 00’€MHUMHU BTpaTaMH
po0OoUOT pITUHH.
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Pucynok 11 — /lunamika cepeAHbOr0 3HAYEHHS 3a30PY B CHPAKEHHI «BTYJIKA
0JI0KY-ILTyHIKEP»
Asmopcovka po3pobka

JlocmiDKeHHST BIUIMBY YMCTOTH POOOYOi PIAMHU HA TEXHIYHUM CTaH JeTayeu
COpPSDKEHHS «I1’STa IUTyH)Kepa — OIopa JIOJIbKK TIAPOHACOCA» YCKIIATHIOIOTHCS
KOHCTPYKTUBHUMHU OCOOJIMBOCTSIMU II’SITU TUTYHXEPa, KUIbIEBA OMOPa SAKOI BUKOHYE
POJIb T1IPOCTATUYHOTO MiAMIMIHUKA. AHali3 TEXHIYHOIO CTaHy KUIBLIEBOI OMOPH
I'STH  TUTyH)Kepa T0Ka3aB, M0 MEPEBAXHUM BUAOM 3HOLICHHS  SIBJSETHCS
riipoadpa3uBHE 3HOMICHHS, K€ YITKO MPOTJISAA€THCS B BUTIISAL PUCOK PI3HOT INIMOMHU
1 mpodiao, MO0 TNOSICHIOETbCA 3a0pyAHEHICTIO poOouoi piguHu. Pesynbratu
KOHTPOJILHUX OTIEPAIliii TOKa3aJiu, 110 pIBHOMIPHE 3HOIICHHS BUCOTH KUIBIIEBOI OTIOPH
10 BCIM IUIOLIMHI MPAKTUYHO BiJICYTHE.

Pucku ¢GopmyloTh A0JATKOBI KaHaIM Ha IOBEPXHI KUIBLIEBOI ONOpH, Kl
00yMOBJIIOIOTh 3pOCTaHHS 00’ €MHHMX BTPAT pOOOUOT PIIMHU Ta OPYIIEHHS aKClalbHOI
KOPCTKOCTI TIAPOCTATUYHOTO MIAIIUIIHKAKA, [0 MPUBOJUTH JO MPUCKOPEHOTO
3HOIIICHHS K1JIBIIEBOI OMOPH 1 MOBHOTO 11 3HUKHEHHs. [lo/anpiia excrtyaTaliis Takux
I’ SIT CYyIPOBOKY€ThCS BUPUBOM I1”SITH 13 3apOOKH TUTYHXKEpa Ta aBapiiiHOIO BiJIMOBOIO
T1ApaBIIivyHOT TPAHCMICII.

[IIBuakuii mporec 3MIHM CTPYKTYpHHUX TMapaMeTpiB IT'ATH YCKIJIQJIHIOE
MPOTHO3YBAHHS il TEXHIYHOTO CTaHy 1 0€3MOCePETHBO CIPSHKEHHS «I1°sATa TUTYHXepa —
oriopa JIIOJIbKK» TipoHacoca. st BUPIIIEHHS 1IbOTO MUTAaHHS HEOOXITHI TOAaTKOBI
JOCIIKEHHSI 3 OOIPYHTYBaHHS 1H(MOPMATUBHUX J1aTHOCTUYHHUX TMapaMmeTpiB, SKi
TaayTh MOXJIMBICTh KOHTPOJIIOBATH POOOTY TIAPOCTATUYHOIO MiAIIUITHUKA T SITH
IUTYHXKepa He 3a 00’ €MHUMHU, a 32 MEXaHIYHUMU BTpaTamHu.
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BucnoBku. Ha 0cHOBI ITpoBeIeHUX 1OCITIKEHb BAAIOCH TIATBEPUTH BarOMICTh
BIUIUBY KJacy YHCTOTH pPOOOYOi PIIMHU TIAPABIIYHUX TPAHCMICIH, OCHAILIEHUX
aKClaJbHO-MOPIIHEBUMH T1IpOMAIlIMHAMH, Ha CTaH CTPYKTYpHHUX [apaMmeTpiB
TEXHIYHOTO CTaHy JeTajiel iX kadarouux BYy3iiB. [lepuroueproBo 1e BUSBUIOCH Ha
OCHOBI pe3yJIbTaTiB JOCHIIKEHHS CKJIaJy MEXaHIYHHUX JIOMIIIOK B poOodiil piauHi,
3a0pyaHEeHICTh K01 3HaxoauThes i 30 % rigpaBniyaux cuctem B inTepBam 0,020-
0,045 % mno maci, mo 3HayHO nepeBullye nomycrtumi 3HaueHHs (0,001 %), 1 Bignosigae
15-16 kyacy 4MCTOTH PiIMHU 32 BMICTOM 4Kciia 3a0py/IHEHb.

[lepeBa)kHUM BHJIOM 3HOIICHHS JeTalied CHPsDKEHb Kadaluux BY3JIB
riipoarperaTiB  SIBISIETbCS  TiApoaOpa3suBHE 3HOIICHHS, 10 MIATBEPIKY€EThCS
HAsIBHICTIO PHUCOK, SKI MAlOTh Pi3HY INIMOUHY, (OpMy Ta PO3MIIIEHHS Ha MOBEPXHSX
JeTaJIe.

JlochipkeHHsT XapakTepy Ta BHUIY 3HOIIEHHS JeTaleld Najdl MOKIIHUBICTh
OOTPYHTOBAaHO BHM3HAYUTH CTPYKTYpPHI MapaMeTpH TEXHIYHOTO CTaHy JeTajieu
Ka4ar4uXx BY3JIB JUISI iX KOHTPOJIIO TIPU TIPSIMOMY J11arHOCTYBaHHI 1 3aCTOCYBaHHIO B
MOIAJIBIIIOMY JUTsI BUSIBJICHHSI (DYHKIIIOHATBHOI 3aJIEKHOCTI 3 00’ €MHUMU BTpaTaMu
pobGoyoi piauHU. s  KOHTPOJIIO TEXHIYHOTO CTaHy JeTalied  CHpsDKCHHS
«PO3MOAUTHHUK-TIPUCTABHE JTHO» HEOOXITHO 3aCTOCOBYBAaTH BEIIMYMHY 3a30py Ha
BXoAl B, 1 Buxoai B,13 TOpLEBOi UIUIMHY 10 30BHIIIHBOMY IOACKY Ta BIANOBIJIHO HA

BXOMi B iBUX0Ii B IIINHHK 10 BHYTPINIHBOMY TIOSICKY, & JUTSl CIPSDKEHHSI «BTYJIKA

OJIOKY - TTYHXEp» AJIi OTPUMaHHS JOCTOBIPHOI OLIIHKHU 3 KOHTPOJIIO 00’ €MHHUX BTpat
yepes IUTyHKEepHY Mapy, B AKOCTI CTPYKTYPHOTO IapaMeTpa He0OX1HO 3aCTOCOBYBATH
cepenHe 3HaueHHs 3a30py. KOHTpOJIb TEXHIYHOTO CTaHy JETalei CIPSIKEHHS «I1 ATa
IUTYHXepa — Omopa JIIOJIbKH TigpoHacoca» abo «m’siTa IUTyH)Kepa-noxXuja Iaida
TiIPOMOTOPa» 3a BUCOTOIO KIJIBIIEBOI OMPHU ITSITH YCKIJIAQAHIOETHCSI HEPIBHOMIPHICTIO
3HOIIEHHS KUJIbLIEBOI ONIOPH, SIKa IPUBOAMTD JI0 MOPYIIEHHS POOOTH TIpOCTaATUYHOTO
MiAMUATHAKa 1 OOYMOBIIOE 3pOCTaHHA HE O00’€MHHMX a MEXaHIYHHUX BTpaT B
TiIpOMAIINHI, SIKI CYMPOBOKYIOTHCS 3MIHOIO TEMIIEPATypPHOTO PEKUMY pOOOTH
CHPSDKEHHS, SIKUA MO)kKe OyTHM BUKOPUCTaHUN B SIKOCTI JDKepena A1arHOCTUYHOI
1H(dOopMaIi 11 MONepeIKeHHs panToOBOi BIIMOBH.

PesynbpraTti AociipkeHHs (YyHKIIIOHAIBHOI 3aJI€KHOCTI MIX HaIpalfoBaHHSIM
TIAPaBIIYHUX TPAHCMICIH 1 TMHAMIKOIO 3MIHU 3a30PY B CHPSDKEHHSIX «PO3IMOA1TbHUK-
MIPUCTaBHE JTHO» Ta «BTYJIKa OJOKY TUTYHXKEp» IMOKa3aJd IHTEHCUBHICTH 3HOIICHHS
nerajgert 3a mepmri 1000 MOTO-roawH, IO IOSCHIOETHCS BMICTOM MEXaHIUHHX
JIOMIIIIOK, SIKI 3HAXONIATHhCS B poOOYIN PIAWHI 3 MOYATKY EKCIUTyartailii akcialbHO-
MOPITHEBUX arperaris, 1 BKazye Ha €(EeKTUBHICTh BUKOPUCTAHHS JOCTYITHUX 3ac001B
KOHTPOJIIO TEXHIYHOrO0 CTaHy poOOYOi piMHU JUIs MIABUIICHHS EKCIUTyaTaliiHoi
HAJIMHOCTI aKCIaIbHO-TIOPIITHEBUX arperaTiB B CKJIajal TiIPaBIIYHUX TPAHCMICIH
MOOITEHUX MAIIIHH.
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Abstract. The organizational and technological components of the planned and preventive
system for maintaining and restoring the working condition of hydraulic transmissions of mobile
machines do not meet modern requirements for ensuring their operational reliability. The purpose of
the work was to increase the reliability of hydraulic transmission units based on the control of
changes in the structural parameters of the technical condition of parts, using monitoring of the purity
level of the working fluid. The goal is achieved by developing a device for determining the amount of
mechanical impurities in industrial fluids and their sizes, and using it in studies of the impact of
hydroabrasive wear on the structural parameters of the technical condition of parts. The obtained
results of the wear of the parts made it possible to reasonably determine their structural parameters
of the technical condition for control during direct diagnosis. The identified functional dependencies
between the working of hydraulic transmissions and the dynamics of the gap change in couplings
indicate the effectiveness of monitoring the technical condition of the working fluid to increase the
operational reliability of axial-piston units as part of hydraulic transmissions of mobile machines.

Key words: mobile machine, volumetric hydraulic transmission, axial-piston hydraulic units,
working fluid purity, hydroabrasive wear, structural parameters of parts, clearance dynamics,
reliability
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