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OBI'PYHTYBAHHA BIIVIMBY CUCTEMUA OYULIEHHSA
BIAITPAIIBOBAHUX POBOYUX PIIMH HA HAAIMHICTD
I'TAPABJIITYHUX CUCTEM

Anomayis. B pobOTi OOIPYHTOBaHAa METOAMKA Ta YCTAaTKyBaHHS JJIS
OUHMINEeHHS poOOYMX PITUH Ta TPOBEICHA OIlIHKA BIUIMBY 3’ €IHAHHS
G1IpTPIB HA HAMIMHICTH T1APaBIIYHUX cUcTeM. PO3pobiieHo Ta 1oCiIKeHo
MaTeMaTU4YHl MOJIeJll HAJIHHOCTI CHUCTEMM OYMIICHHS BIIIpallbOBAHUX
rigpaBmyHux oyuB. OTpUMaHO WMOBIPHOCTI CTaHIB, SIKI TMOKJIAJ€HI B
OCHOBY BH3HAYEHHS KOMILJIEKCHUX TMOKa3HUKIB HAJIMHOCTI T1ApaBIIYHOI
CUCTEMHU CUIbCHKOTOCIOAAPCHKOI TEXHIKM. B wHitoMy HamifHICTh BCi€l
T1paBIIYHOT CUCTEMH 3aJIeKUTh Bl HAJIMHOCTI BCIX 1i €JIEMEHTIB, a TAKOX
BIJl SIKICHUX TMOKa3HHMKIB POOOYMX piauH. BcTaHoBieHO, 1m0 HalOUIbLI
e(PEKTUBHOIO CHUCTEMOIO 3'€JHAHHS (PUIBTPIB CHiJ BBa)KaTW KOMOIHOBaHE
3'€IHaHHS, 10 CKIAJAEThCS 3 OJHOTO TpaBiTaiiitHOro ¢iapTpa rpyooro
OUHIIEHHSA 1 TPHOX MEPKOJSIINHUX PUIBTPIB ajcopOepiB. MakcUMaIbHOIO
IMOBIPHICTIO 3HaXO/DKEHHS (UIbTPIB B CIPAaBHOMY CTaHI € CHUCTEMa 3
KOMOIHOBaHUM 3'€IHaHHIM QUIBTPIB, (Po = 0,8984)

Kniouosi  cnosa: cucremMa  OUYMINCHHS, HAIIMHICTP CHCTEMH,
BIIpallbOBaHa TigpaBlliyHa oOJMBa, (UIbTpalis, 3 €AHaHHA (UIBTPIB,
IHTEHCUBHICTH 1 UMOBIPHICTb BIIMOBH, IHTEHCUBHICTh BIJIHOBJICHHS, PECYPC.

Ilocmanosxka npobaemu. He NUBISYNCH, HA TIMOOKI 3MIHU SIKICHUX
MOKa3HUKIB MpU PoOOTI poOOYMX PIAUH B TIAPABIIYHUX CHUCTEMAX,
OCHOBHHUM 11 BYIJICBOJHEBUM CKJIaJ 3MIHIOETHCS HE3HAYHO. SKIIO 3 OJUBU
BUJIAJIMTH BCl MEXaHIYHI JOMIIMIKK 1 MPOAYKTU OKHCJICHHS, 3arajbHa
KUTBbKICTb SKUX 3a3BHU4Yail He nepeBullye 4-6 %, TO 3HOBY MOXHa OTpUMAaTU
OUHIIEHY OJIUBY XOPOIIOi AKOCTi. A came Ha IIbOMY MPUHIIUII OCHOBaHA
CUCTEMa TMOBTOPHOTO BHUKOPHCTAHHS OJIUB, SIKa JO3BOJHUTH 3HAYHO
ckopoTtuTH ix Butpaty mig AIIK Ykpainu [1-6].

Ananiz  ocmauuix  oocniddcenb.  SIKICTb  pobouuX  piaUH
XapaKTEPHU3YETHCS TAKUMH 3aralIbHUMHU (H13MKO-XIMIYHUMH BIACTUBOCTSIMU,
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AK KIHEMaTW4YHa B’A3KICTh, 3a0pyAHEHHS, TEMIlepaTypa 3acTUTaHHS 1
criajaxy, KOpo3iiHi BIACTUBOCTI 1 /IesKi iHmIi. J[aHi BIacTUBOCTI BIITPAIOTh
BUpIIIATIBHY POJb JUIsl 3HAXOJKEHHS MEX BUKOPHCTAHHS OJUB MijA dYac
po0OTH CUTBCHKOTOCTIOAAPCHKOI TeXHIKH [7-10].

B’a3kicTh 0OJMB BIUIMBAa€ SK Ha PEXUM 3MallyBaHHSA, Tak 1 Ha
eKCIUTyaTallliiHl XapaKTePUCTUKHU BY3JIiB 1 arperaTiB — BEJIMYMHY KPYTHOTO
MOMEHTY, UMPKYJSIIAHI BUTOKUA 4epe3 YUIUIbHEHHS, HaIMHICTh 3ayCKy
Tomo. 3a0pydHEHHS OJUB — MPUPOJAHMA TpoOLEC, SKUM BIIOYBAETHCS
BHACIIJOK OaraTorpaHHux npoiecis. OCHOBHOIO MPUYUHOIO € 3a0pyAHEHHS
OJIUBM METaJIYHUMHU JIOMIIIKAMH B pPE3yJibTaTi 3HOCY Jeraneil. Takox
3a0pynHEHHs B1IOYBAIOTHCS 13-3a MOMAJaHHS JTOMIIIOK 3 aTMochepu Mmpu
3ampaBIli, TPAHCIIOPTYBaHHI 1 HENMpaBWIbHOMY 30epiranni. Bojga takox €
He0a)KaHOO JIOMIIIKOIO B OJIMBI, TaK SK BOHA IIPH 3 €IHAHHI 3 CIPKOIO Ja€
peakKIlito, B pe3yiabTaTi K01 YTBOPIOETHCS CipyaHa 1 CIpYMCTa KUCIIOTH, K1
OiABUIIYIOTh  KHCJIOTHY  arpecuBHICTh  onuBU. s copaBHOI
byHKIIOHATBHOT cHUCTeMU BMICT Boaud B oiuBi ctaHoButh (,03-0,05%.
[lepeBullieHHSI TPAHUYHO JOMYCTUMHUX 3HAYEHb MPUCKOPIOE OKUCTIOBAHICTh
OJIUBM, MIAJNAIOTBCS TIAPONI3y NPHUCAAKH, TOPYUIYEThCA KOJOIAHA
CTaOUIbHICTh 3a0py/IHEHb, 1 BHACIIJOK iX KOAryJdiii OJIOKYIOThCS OJIUBHI
(G1IBTpH, MNOTIPIIYIOTHCS MPOTUKOPO31MHI Ta MPOTU3HOCHI BIACTHBOCTI
osuBH. Temneparypa cranaxy B BIAKPUTOMY THUIJII — L€ TeMIeEparypa Ao s
K01 HEOOX1/THO HArpITH OJIUBY, 1100 MapH ii yTBOPHIIU 3 TOBITPSIM BUOYXOBY
CyMilll, fiKa CHajaxye Mnpu MigHeceHH1 a0 Hei moiayM's. TemmepaTypa
crajlaxy XapakKTepu3ye BOTHEHEOE3MEUHICTh OJIMBU 1 BKa3ye€ Ha HasBHICTb
HU3BKO KUIISTYUX (pakiiiii. [lokasHMKOM KOpPO31MHUX BIIACTUBOCTEH €
BTpaTa Macy CBHHIIEBUX ILIACTUH, KA BUpaxkeHa B r/m> [11-16].

KonkpeTHHiI METOJl OYHUIIEHHS BUOMPAETHCS BUXOASIUU 3 XapakTepy
3a0pyJHEHHs], 3aTaJIbHOTO CKJIa/ly OJIMBU 1 HEOOX1THOTO CTYIEHS OUUIICHHS.
[Tpu koMILIEKCHOMY 3a0pyAHEHHI MOKe OyTH BUKOPUCTAHO KiJIbKa CTaaid
OUMILEHHS OJIMBU 3 BUKOPUCTAaHHSAM pI3HUX METOAIB. B mepiry uepry
OPOBOJATH OYHUIICHHS BiJI HAWMOUIbII BENUMKUX 1 HAWUOUIBLI JIETKO
BIJIOKPEMJIIOBAHUX 3a0pyJIHEHb, IICIIA YOro CIiAy€e CTajis TOHKOIO
OUMILEHHS. SIKII0 yCTaHOBKA OYMIIIEHHS OPIEHTOBaHA HA POOOTY 3 PI3SHUMU
COpTaMHU OJIMBH 1 BUAAMH iX 3a0pyJHEHb, TO B ii CKJIaJ MOXXYTb BXOAUTH
anapaTtv OYMUIEHHS PI3HUX KOHCTPYKIIIH, 110 MIJKII0YaOTHCS B pOOOTY 1O
HEOOXI1THOCTI B 3aJIS)KHOCTI Bl KOHKPETHOTO BUMIAAKY [17-22].

Dopmyniosannsi memu cmammi. OOIPYHTYBaHHS METOJIMKH Ta
YCTaTKyBaHHA [IJIS OYHMINEHHA pPOOOYMX PIJUH Ta TPOBEICHHS OIIHKU
BIUTUBY 3’ €AHAHHS (UIBTPIB HA HAAIMHICTD T1APABIIYHUX CUCTEM.

Ochnoena uacmuna. Hamu pospobOiena ycranoBka YBOM-200 s
OUHMIICHHS pOOOYNX PIUH, 3arajJbHUI BUIIISL SIKOi HAaBEJEHO Ha puc.l.

[TpuHuMn aii yCTAaHOBKM TOJSITa€ B HACTYIHOMY: BiJIpallbOBaHa
poboua piguHa 13 Oaka | moctymae B rpaBiTamiiiHuil QinbTp rpy0Ooro

SBTSATU. 13.1.4


http://www.tsatu.edu.ua/tstt/naukovyj-visnyk-tdatu/

HaykoBuit BicHuK TAATY Bun. 13, Tom 1

3314

ounnierss (I'®I'O) 2 3a nonomoroto rigponacocy 3. I'pasiTariitnuii GpiasTp
rpyoOro OYMIIEHHS CKJIAJa€ThCs 13 KOPIYCY, BXIAHOTO 1 BHXITHOTO
naTpyOka, KpHUIIKM 1 HaOOpy IUIaCTUH, $KI BHUKOHYIOTh (YHKIIIO
rpaBiTalifHOTO OouHIyBaya. Ha mux muracTuHax MiJ €0 TpaBiTaliiHOI
CUJIW 3aTPUMYIOThCS Tpy0O1 MexaHiuH1 gominiku. [Ticis goro poboua piguHa
MoCTynae B nepkoJisiiitai GunbTpu agcopoepu (IIDA) 41 5.

[epkossiiiini GiabTpH aacopOepH CKIAIal0ThCs 13 KOPITYCY, BXITHOTO
1 BHUXIIHOTO MarpyOka, KpUIIKA 1 (UIBTPyHO4Oro mnakery. B sKkocTi
ancopOCHTY BUKOPUCTOBYBABCS MOAU(DIKOBAHUN KpEeMHE3eM, SKUUA €
IIMPOKO PO3MOBCIODKCHUM TPUPOJHUM MaTepianom. [Iporec ouurieHHs
MOJITAa€ B MPOXOJKEHH1 3a0pyIHEHOT OJIMBU Yepe3 map aacopOenty. [Ipu
IbOMY BiZIOyBa€TbCs BIIJIICHHS YaCTUHOK TBEPIOJUCIIEPCHOT (ha3u, BOIU
Ta OPraHIYHUX 3’€HaHb 30JUCTOrO XapakTepy.

T 1

1 — Gak mnsa 3a0pyaHeHOi OnuBH; 2 — TpaBiTaliiHuUi (QUIBTP TpyOOro
ouniieHHsa (I'®I'O); 3 — riaponacoc; 4, 5 — neprouAHiiHUN UIBTP
ancopoep ([IDA); 6 — 6ak JuIst OUUIIICHOT OJIMBU

Pucynok 1. 3aransuuii Burnsan ycranoBku Y BOM-200 aiist ouniiieHHs
BIIMPAIbOBAHUX POOOYMX PIJIUH JIJIS TIAPABITYHUX CUCTEM
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PosrnsiHemo cucteMy sl OYMILEHHS BIANPalbOBAHOI TiAPaBIIYHOL
oJiBH, sika ckiagaethes 3 [OI'O (2), Hacocy 1 aByx [IDA (4,5), 3’eqnanux
MOCJTIIOBHO (puc. 2).

1-6ax st 3abpyaneHoi omuBu; 2-I'®I'O; 3-rimponacoc; 4-IIDA-1;
5-IIDA-2; 6-6aK 151 OUMIICHOI OJIUBHU

Pucynox 2. IlpunnumianbHa  CcXeMa  CHCTEMH  OYHUIIEHHS
BI/IMpAaIbOBAaHUX POOOYMX PIJIUH 3 OCHITOBHO 3’ eHaHUMHU [TIDA

BukoHaEMO TEOpPETUYHY OLIHKY HAJIAHOCTI CHUCTEMU OYHUIICHHS
BIJIIPAllbOBAHUX POOOYMX PIAUH MPHU MOCIITOBHOMY 3’ €JHAHH1 (IIBTPIB.
CucreMy OUMILIEHHS NMPEJCTABUMO y BUTIIA rpada CTaHiB, AKUN HABEJIEHO
Ha puc. 3.

At Az has |

=
L -

S0 |, Mg S| gy S2 Iz

53

So - cpaBHMII CTaH CHCTEMHU OUMINCHHS; S; - Buxia 3 jgagy ['OI'O;
S, - Buxin 3 mapy [IDA-1; S; - Buxin 3 naxy [TOA-2

Pucynok 3. I'pad craHIB cHCTEeMHM OYMINECHHS BiANpaIlbOBAHUX
pOOOUYMX PIAMH IIPH MOCIIII0BHOMY 3’ €THaHH1 (DUIBTPIB

HocnigyBanbHa cucTemMa Mae 4 CTaHu, K1 onucani Buiie. Bei nepexoau
cUCTeMU 31 CTaHy S, B Sp BIIOYBarOThCS i BIUIMBOM HaWIMPOCTIIINX
IIOTOKIB TOJIIH 3 IHTCHCUBHOCTSMHU A (a, b).

Taxk, mepexiz cuctemu 3i cTany So B S; Oyze BinOyBaTHCs MiJ] BILIUBOM
MOTOKY BIIMOB TEPUIOro By3Jia, a 3BOPOTHIN mepexif 31 crany S; B Sp - mia
BILIMBOM MOTOKY BIAHOBJIEHHS, 200 "3aKIHYEHHsI pEMOHTIB" MEpIIOro By3ia
1 T.0L.

[ToTik BiAMOB (QUIBTPIB MpHUIMAEMO SK HAWOPOCTIIIMMA, 1 4ac MIXK
BIJIMOBaMU B I[bOMY IIOTOIll PO3MOJUIAETHCS IO TOKA30BOMY 3aKOHY 1
BU3HAYAETHCS MTapaMeTpaMy IHTEHCUBHOCTI B1JIMOB:

A=— (1)

t6,
ne ts — cepeiHii yac 0e3B1IMOBHOT poOOTH BIbTpA.
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Yac MiX BIZHOBIECHHSIMH TaKOK PO3NOAUISETHCS MO TOKA30BOMY

3aKOHY 1 TaKOK BU3HAYAETHCS MMapaMeTpaMu IHTEHCUBHOCTI BiHOBJICHHS:
1

) (2)

tp
e t, — cepeiHii yac BiJHOBJIEHHS CIPABHOTO CTaHy 3aMiHOIO (iIbTpa.

BuxopuctoBytoun mpaBmwio KommoropoBa (piBHSHHS TpaHUYHUX
HMOBIpHOCTEM),  3amuIieMo  CcUcTeMy  JIudepeHIliaJbHUX  PIBHSHD
HMOBIpPHOCTEH CTaHiB JJ1s1 puC.3.

s
dapy
— =—Ag1pp +
Jt 1Po T o

Py _

dt
N @

—%= Py~ onpy ~ Ja3py + M

a3
N dt

Ag1Po — APy + Py — Mo Py

= Ap3py — U3y P3
(3)

Sximo Bl YaCTUHU PIBHSHb MPUPIBHITH 10 HYJSA, TO OTPHUMAEMO
cucTteMy anreOpaiyHuX pIBHSIHb TPAaHUYHHX CTaHIB. BukopucToByrOun
HOPMYBaJIbHY YMOBY:

Po+pi+pr+py=1 )

a TakoX yMmoBy, 1o npu t = 0, po = 1, oTpumMaeMo BuUpazu s
BU3HAUCHHS WMOBIPHOCTI 3HAaXO/HKCHHS JOCTIKYyBaHUX (DIIbTpiB B
CIIpaBHOMY CTaHi:

1
p _=
or 1+ % n A2 Ao n A3 A2 A0
tho  Hoitho  HaxHoitho (5)
ImoBipHicTh BigMoBH ['®I'O Bu3HauaeThes 3a popMyIioro:
_ Ao
Pin = Pomrr
to (6)

ImoBipHicTh BiiMoBH [IDA-1 BU3HAYaeTHCA 32 HOPMYIIOKO:
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A
Pon = st Pon
Ho1 g (7)

ImoBipHicTh BiiMOBH [IDA-2 BU3HAUYa€eTHCA 32 HOPMYIIOKO:

A
_ Adindig 20

P3m =

17
Hzr Ha1 o (8)

Sxmo B3ATH 3a MOPOMYCKHY 3/aTHICTH ycTraHoBku 0,3 J/XB, TO
IHTEHCUBHOCTI BIIMOB PO3MOAUISATHCS TAKUM YHHOM:

A1 =1/3=10333, Ay, =1/, =0,167, A3 =1/;,=0,083.
[HTEeHCHBHOCTI BIAHOBICHHS PO3MOAUIATHCS TAKUM YHHOM:

Hio =3, Ha1 =2, Uz =1

Po3paxoByeMo IMOBIPHICTh 3HAXO/KEHHS JOCIIKYBaHUX (DUIBTPIB B
CIIpaBHOMY CTaHi:

1

Pon = 14 0333 01670333 0,083 0,167-0333 -
3 '1 21 321
= =0,87827

B 1+0,111+4+0,0278+0,00077

Po3paxoByemo iiMoBipHICTh BiIMOBH GuIbTpiB [IDA 1 ['OI'O:

P, = 2=—0,87827=0,09749.
- g [IOA-1:
Py, = 2723, 87827=0,02442.
- st [IDA-2:
p,, = 28801070333,y 97827 = 0,00002027.

3-2-1

Posrnsinemo cucteMy sl OYMILEHHS BIANPalbOBAHOI TiAPaBIIYHOL
onmBH, sika ckianaetees 3 [OI'O (2), rigponacocy 1 aByx [IDA (4,5),
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3’€JHAaHUX MapajenbHo (puc. 4).

5

1 - 6ak ny1s1 3a0pyaHeHoi oauBH; 2 - '®I'O; 3 - rigponacoc; 4 - [TOA-
1;5 -TIDPA-2; 6 - 6ak I OUUILEHOT OJIUBU

Pucynox 4. IlpunnumianbHa  CcXeMa  CHCTEMH  OYHMIIEHHS
BIJIITPAIlbOBAHUX POOOUYUX PiJIMH, 3 TapanedbHuM 3’ eqHanasIM [IDA

BukoHaeMo TeOpeTHUHY OILIHKY HaIIHHOCTI CHUCTEMHM OYHILIEHHS
BIJIITPAIlbOBAaHUX POOOYHX PIMH TPH MapaielbHOMY 3’€IHaHHI (IITBTPIB.
Cucremy OYMINICHHS MPECTABUMO y BUTIISL I rpada CTaHiB, SKUH HABEJICHO
Ha puc. J.

?\401
SO S1

LLa: \ .8'3

Sy - cripaBHUM CTaH CUCTEMU OUMINCHHS; S| - BUXif 3 Jaxy ['®I'O; S, -
Buxija 3 nany [IDA-1; Ss - Buxin 3 nagy [IDOA-2

Pucynok 5. I'pad craHIB cHCTeMH OYMIIECHHS BiANpaIibOBaHUX
TiApaBIIYHUX OJIMB MPHU MapajieTbHOMY 3’ €/THaHH1 (IIbTPIB

[IpoBenemMo MaTreMaTUYHUN PO3PAXyHOK MMOBIPHOCTEH HaXOJHKEHHS
cucteMu (uIbTpiB 3 mapanenbHuM miakmoueHHsIM [IDA-1 1 TIDA-2 y
poGouomy crani Pgyn,. Omyckaroun audepeHmianbHy 4YacTUHY MPaBHUIIA

KonmoropoBa (piBHSIHHS TpaHUYHUX KMOBIPHOCTEH) 1 MEpexoisdyu Ha

anredpariuny Gpopmy 3anuiemo:
1
POHP 401, A12-A01  Aa3-201 ©)
H10 H21-H10 H31-H10
ImoBipHicTh BigmoBu ['®@T'O Buxoasuu 13 popmymu (1)
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/101

Plnp = E ) POnp (10)
ImoBipHicTh BimMoBH ['®I'O 1 [IDA-1 3Haxoaumo no Gopmyii:
A12°A
Panp = u:ju::) " Ponp (1)
ImogipHicTh BimMoBH ['®I'O 1 [IDA-23Hax0a11MO IO PopmyIi:
A13°2
Pap = L0 P 2

Skmo B3ATH 3a MPONMYCKHY 3/aTHICTh ycTraHoBkH 0,3 J/XB, TO
IHTEHCUBHOCTI BIJIMOB PO3MOAUISITHCS TAKUM YHNHOM:

A()l == 1/3 == 0,333 ) }\12 == 1/6 - 0,167; A23 = 1/6 = 0;167

Jlis  mocnipKyBaHOT CXEMH MapajiebHOTO MIAKIIOYEHHS (UIBTPIB
IHTEHCUBHICTh BIJTHOBJICHHS Oy7Ie HACTYITHOIO:

Hio =3, Ha1 =2, Uz = 2.
Pospaxyemo Pgyy, — WMOBIPHICTh 3HAXOKEHHS JIOCIIKYBaHUX

(b1IbTPIB B CIIPaBHOMY CTaHi:

1
P =
0P 71 +0.111 4 0,00926 + 0,00926

= 0,88535.

Pospaxyemo Py, Pyp, Py, - iMOBIpHICTH BiMOB (iibTpiB 1pu
napaselbHOMY 3’ €HAHHI:

0,333
Piyp = —5— 0,88535 = 0,09827.

__ 0,167 -0,333

Poup = Panp = . 0,88535 = 0,00821.

Po3rissHeMo cucTteMy ISl OYMINEHHS BiAMpPalbOBAHOI TiApaBIiYHOI
oJIMBH, sika ckiagaerbess 3 ['AI'O (2), rigponacocy 1 aByx [IDA (4,5),
3’€IHaHUX MapajenabHo 1 ogHoro [IDA (6) 3’eqHanoro nmociiaoBHO (puc. 6).
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1 - 6ak nis 3ab6pyaHeHoi onusy; 2 - '®I'O; 3-rigponacoc; 4 - [IOA-1;
5 -TIDA-2; 6 - IIDA-3; 7 - 6ak 11 OUUIIICHOT OJIMBHU

Pucynok 6. IlpuninumanpHa cXemMa  CHUCTEMHU  OYMIICHHS
BIIMPAIbOBAHUX T1APABIIYHUX OJIMB, 3 KOMOIHOBaHUM (TapajesibHO 1
NnoCIiA0BHO) 3’ efHaHHAM [IDA

3rigHO aJTOPUTMY MOMEPEAHBOIO JOCIIHKEHHS CKIIagaeMo rpad crany
J1s1 KOMOIHOBAHOT CUCTEM pHc.6):

}bm

So SH
Ll

Sa4

Sy - cipaBHUI CTaH CUCTEMU OUYUIIEHHS; S| - BUXia 3 gaxy ['®I'O; S, -
Buxin 3 nany [IDA-1; Ss - Buxin 3 maxy [IDA-2; Sy - Buxin 3 nagy [IOA-3

Pucynox 6. I'pad cTaHiB CcHCTEMH OYMIIECHHS BiANPaIbOBAHOI
TiIpaBIIYHOT OJUBU MPU KOMOIHOBAHOMY 3’ €HaHHI (PUIBTPIB

3anumieMo (GopMyiy i BU3HAUYEHHS IMOBIPHOCTI O€3BiIMOBHOI
poOOTH cCHUCTEMH 3 KOMOIHOBaHUM 3’ € 1HaHHIM [TDA.

Pox = . (13)

o 14 Ao1 : /112'/101+ A13-401 } A24412°201 : A34413.401
K10 H21-H10 H31-H10 H42-M21-K10 H43-H31-K10

3anumiemMo po3no/ Il iIHTEHCUBHOCTI BiJIMOB :

}\.01 == 1/3 == 0,333 ) 112 == 1/6 == 0,167, )\13 = 1/6 = 0;167

1 — —1 —
Ao = /1o = 0,0833, Az = /12 = 0,0833. -
Jnsa nocnimxyBaHOI CXeMH KOMOIHOBAHOTO MiAKIIOYEHHS (LIbTPiB
IHTEHCHBHICTh BITHOBJICHHS OyJI€ TaKOIO:

Hio =3, Ho1 =2, U313 =2, M =1, py3 =1
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Po3paxoByemo HWMOBIpHICTh 0€3BIIMOBHOI

koMOiHOBaHUM 3’ eHaHHsIM [1DA.

1

Bun. 13, Tom 1

poboTn cucremMu 3

POK

1+ 0,111 + 0,00926 + 0,00926 + 0,00077

= 0,8984.

Jlani aHaNOTiyHO 3 TOMEPEAHIMH PO3paxyHKaMH, pPO3PaXxOBYEMO
IMOBIPHOCTI BiIMOB (DUIHTPIB ITPU KOMOIHOBAaHOMY 3’ €JHAHHI:

0,333
Pl}c i
0,167 -0,333
Pow = Py =—7—
10,0833 -0,167 - 0,333
B 2-3

P41<

- 0,8984 = 0,00832.

- 0,8984 = 0,09972.

- 0,8984 = 0,000693.

Po3paxynku #WMOBIpHOCTEH O€3BIAMOBHOT POOOTH CHCTEMU Po 1
IMOBIPHICTb B1IMOB (DUJILTPIB P .. 4 HABEJICHO B TabuIi 1.

Tabnuys 1

Po3paxynku #iMoOBIpHOCTEH O0€3BIIMOBHOI pOOOTH CHUCTEMHU pj 1
HMOBIPHICTB BiJIMOB (DUJIBTPIB ;.. 4

Cxemu MmoBip- | Mmosip- | Mmosip- | Mmosip- | Mmosip-
3’ €IHAHHS HICTBH 0€3- | HICTb HICTH HICTb HICTH
GbUIBTPIB B BIZIMOBHOI | BIIMOBH | BIIMOBHU | BIAMOBHU | BIIMOBH
CHCTEMI pobotu 'oro, | rIdA-1, | I1dA-2, | IIDA-3,
OYHIIICHHS CHCTEMH, DI D2 D3 )2
Po
[TocminoBHE
3’_€I[Ha}.IH’I 0,87827 | 0,09749 | 0,02442 | 0,0000203 -
¢bimeTpiB [TIOA
[Tapanenbne
3’€THAHHSA 0,88535 | 0,09827 | 0,00821 | 0,00821 -
¢bupTpiB [IOA
Komb6iHoBaHe
3’ € THAHHS
(imsrpis [IOA 0,8984 0,09972 | 0,00832 | 0,00832 |0,000693

Bucnosku. 1. MakcuMaJIbHOIO IMOBIPHICTIO 3HAaXOMKEHHS (PiIbTPIB B
CIIPaBHOMY CTaH1 € cucTeMa 3 KOMOIHOBaHUM 3'€qHAHHAM (UIBTPIB, (Po =

0,8984).

2. Buxoasuu 3 OTpUMaHUX TEOPETHUYHUX JIaHUX, MOXHA 3POOUTH
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BHCHOBOK, 1110 HAWOUIbII €(EeKTUBHOIO CUCTEMOIO 3'€THAHHS (DIIBTPIB CIIJ
BBa)KAaTH KOMOTHOBAHE 3'€THAHHS, 1[0 CKIAAAETHCS 3 OJTHOTO IPABITAI[IHOTO
¢1apTpa rpy0OT0 OUYMILEHHS 1 TPhOX MEPKOALINHUX PUIBTPIB agcopOepiB.

3. B pe3ynpTaTi OuMIlEHHS BIANPallbOBAaHUX POOOYMX PITUH IS
TiApaBIiYHUX CcUCTeM YycTaHoBKO0O YBOM-200, ioro 3a0pyaHEHICThH
smenmmiack 3 0,91 % mac., mo BianoBigae 19 knacy unctoru 3rigjHo 'OCT
17216-2001.
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D. Zhuravel, A. Bondar
Dmytro Motornyi Tavria state agrotechnological university

JUSTIFICATION OF THE INFLUENCE OF THE WASTE WORKING FLUIDS
CLEANING SYSTEM ON RELIABILITY HYDRAULIC SYSTEMS

Summary

The paper substantiates a technique and equipment for cleaning working fluids in
order to extend their service life and further ensure the reliability of the hydraulic systems
of agricultural machinery. To extend the service life of oils and machine mechanisms, it
is necessary to carry out their planned replacement or cleaning using special filtering
equipment. When cleaning by physical methods, the oil does not undergo any chemical
changes, and the process is carried out using a certain physical effect. The field of
gravitational or centrifugal forces, electric or magnetic field, etc. can be used. Various
heat exchange processes, filtration and vibration are also used. Methods of this group
usually act as an initial stage of cleaning, at which mechanical impurities, liquid pollutants
(including water) and gas inclusions are removed. The most common physical methods
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of cleaning include the following items: Oil filtration consists in passing contaminated oil
through a volume of filter material, the porous or mesh structure of which allows it to
pass oil components and retain mechanical and part of liquid inclusions. The degree of
purification depends on both the size of the separated particles and the size of the pores
or mesh cells. As a filter material, metal or plastic nets, ceramics, fabrics, paper and more
complex composite materials can be used. The filtration apparatus is called a filter.
Correct selection of filter material allows you to adjust the filter for both coarse and fine
cleaning. The main disadvantage of this process is the need to regenerate filter baffles
that are prone to clogging during use, or to dispose of them if it is impossible to restore
their serviceability. Mathematical models of the reliability of the system for cleaning
waste hydraulic oils have been developed and investigated. The probabilities of the states
underlying the determination of complex indicators of the reliability of the hydraulic
system of agricultural machinery are obtained. In general, the reliability of the entire
hydraulic system depends on the reliability of all its elements, as well as on the quality
indicators of working fluids. The main existing methods of purification of chemical and
chemical parameters of working fluids are substantiated. It has been established that the
most effective system for connecting filters should be considered a combined connection
consisting of one coarse gravity filter and three percolation filters of adsorbers.

Key words: cleaning system, system reliability, used hydraulic oil, filtration, filter
connection, intensity and probability of failure, recovery rate, resource.
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