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OIIIHKA CTAIIOHAPHOCTI BIBPALIIMHUX ITPOIIECIB
MMAJIMBHOI CHCTEMU JV3EJBHUX JIBUTYHIB

Po3rnsiHyTO MUTAaHHS OLIHKH CTAlliOHAPHOCTI BiOPALifHUX CHTHANIB, OTPUMAHUX 3 TPYOKM MaJHBHOIO
Hacocy BUCOKOTO THCKY. [lepeBipka Ha CTal[ilOHAPHICTh BUKOHYBAJIACh 3 JIOIMIOMOTOK0 ME/IiaHHOTO KpHU-
TEPit0, KPUTEPIF0 BUCXITHUX 1 HU3XIJHUX CEpiil, KpUTEPito iHBepciid. Pe3ynpTaTi OLIHKK MOXYTh OyTH
BUKOPHUCTaHI JIs1 pO3pOOKH aJIrOPHTMIB 1iarHOCTUKM MATUBHOI CHCTEMH JTH3€IbHNX JIBUTYHIB.

Ki1rouoBi ci1oBa: HepyiiHIBHUI KOHTPOIIb, AU3EIBbHUIT IBUTYH, TAJIMBHA allapaTypa, BiOpariiHuii
CHTHAII.

IMocranoBka nmpodaemu. HepyiiHiBHUMI KOHTpONb Ta 06e3po30ipHa JiiarHoc-
THKa € HAfOIIbII MEPCICKTUBHUMH HAMpsMaMH MPU MOOYIOBI CyYaCHUX CHCTEM
KOHTPOJTIO 1 yTIpaBIIiHHA. AJTOPUTMH, SKi peaizyloTh Ha3BaHI TEXHOIOTIi, OCHO-
BaHI Ha OMpaIfOBaHHI BUMIPIOBAJIBHOI iH(GOPMAIIi Bi AATYMKIB, 110 BCTAHOBJICHI
Ha BaXJIMBI BY3JIM CKJIaJHHX IPOMHUCIOBUX arperaTiB. OQHUMH 3 HaOLIbII 1MO-
IIMPEHUX CUTHAIIB, SIKi BAKOPHCTOBYIOTH ITpH 0e3p030ipHil NiarHOCTHII, € BUMI-
proBaibHi BiOpariiiai curaamu [ 1, 2].

BiOpauiiiHi curHanmy 3aBXId MarOTh CYTTEBY BHIIQJIKOBY BHCOKOYAaCTOTHY
CKJIaZIOBY, TOMY OIliHKa XapaKTEPUCTHK Ha3BaHOI CKJIaJ0BOi € BaKIIMBUM MOMEH-
TOM TIPH OMNpAIfOBaHHI BHMIpPIOBaJbHUX CHUTHAJIB. B mepury uepry Taki curHanu
HEoOXiTHO MEePEeBIPUTH HA CTALIOHAPHICTH. B 3a7e:KHOCTI Bif pe3ynbTaTy mepeBip-
KH, IUTS OTpAIfOBaHHS BHMIPIOBAIBHUX CHTHAJIIB 3aCTOCOBYIOTHCS Pi3HI METOIH-
KH, cepell IKUX nepemeopenns Qyp’e, getienem-nepemegopenns Touio [3, 4].

B craTTi HaBeneHI po3paxyHKU TP OLIHIOBAHHI CTAIliOHAPHOCTI BUMIpIOBa-
JMBFHUX BiOpaIifHUX CHUTHANIB, OTPIMAHUX 3 TPYOKH MAJIHBHOTO HACOCY BHCOKOTO
TUCKY JM3ENIbHUX JBHUTYHIB, SIKi B IOJAJIBIIOMY BUKOPHCTOBYIOTHCS ISl JIiarHOC-
TUKH CTaHy NaJMBHOI CUCTEMH an3elniB [5].

MeTta craTTi nonsirae y BH3HaueHI CTal[lOHAPHOCTI BUMIpIOBAIBLHHUX BiOpa-
LiIfHUX CHUTHAIIB, OTPUMAHMX 3 TPYOKH ITaJIMBHOTO HACOCY BUCOKOT'O THUCKY JIM3e-
JBHUX JBUTYHIB 32 IONOMOTOK MeOQIAHHO20 KPUmepiio, Kpumepiio GUCXIOHUX 1
HU3XIOHUX cepili, Kpumepiio iH8epCill.

AHaJi3 00’ekTy mociaimkenns. BumiproBanpHAN BiOpamiiHUA CUTHAN, IKAN
OyJ0 OTpMMAaHO 3 MAJMBHOI CHCTEMH JW3EIBHHUX IBUTYHIB 3a JOIIOMOTOI0 BiOpoa-
kcenepomerpa AIl18, momanuit Ha puc.l [S]. Le#t curHam omHO3HAYHO CBITYHUTH
PO CIIPaBHICTh — HECTIPABHICTh (POPCYHOK THU3EIS — OHUX 3 HAMOUTBII BasKITMBUX
BY3JiB Takoro arperary [6]. Ha nanuii 9ac npu BU3HaYeHI IpUAATHOCTI (POPCYHOK

© P. I1. Murymenko, 2013
ISSN 2222-0631. Bicnux HTY «XI1l». 2013. Ne54 (1027) 155




JUISL TIOJTATTBIIIOTO BUKOPUCTAHHS, SIK MPABHIIO, 3aCTOCOBYIOTh PO30ipHI JiarHOCTH-
YHi TeXHOJIOri1. 3aMiHa po30ipHUX Ha 6e3p030ipHI Oe31eMOHTaXKHI TEXHOJIOTT 3/1a-
THA CYTTEBO MOKPANIUTH TEXHIKO-CKOHOMIYHI TTOKa3HUKH TPH MIaTHOCTHUII W3-
TiB.
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Puc. 1 — BumiproBanbHuii BiOpamiiHuil CUrHAI.

BeiiBneT-nepeTBOpEHHS CHTHANY, MOJAHOTO Ha pHc.l 3 3acTOCyBaHHA gellg-
nemie Mopne, nokaszaHo Ha puc.2. Take mepeTBOpEHHs A0MOMarae BUIUIATH Jiar-
HOCTHYHI TTApaMETPH IS OIIHKU MPUIATHOCTI (POPCYHOK JUTSI TOJANTBIIIONO BHKO-
pucranHs. [IpoTe 3acTOCyBaHHS TaKOTO TIEPETBOPCHHS € JOUITBHUM MpPHU yYMOBI
HECTAaIlIOHAPHOCTI BUCOKOYACTOTHOI CKJIQJI0BOI BXiTHOTO CUTHAIY.

BefieneT-306pakeHHs

Koedimiertn Y

MacmTal a 3cye b

Puc. 2 — be3nepepBHe BeiBIET-IEPETBOPEHHS.
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MaremaTidHa MOJIe]Ib CUTHATY 3 puc.| mae Bursia [7]:
v(t) =s'(t, A0) +5" (@) + E(0) +n(D) (1
ne s'(t, A(t))+s"(f) — Momenb ITAaTHOrO PEKUMY TiarHOCTOBAHOTO OOJaIHAHHS
(xopucHa ckianoBa); &(¢) — BUMAaOKOBa CKIaI0BA IarHOCTUIHOTO CUTHAIY; #(?)

— BIUIUB [IEPBHHHOTO IIEPETBOPIOBaYa HA CUTHAIL.

KopucHa ckiagoBa curHany € BioOpakeHHs (I3MYHOIO MPOIECY CIpaibo-
ByBaHHS (POPCYHOK (BIIKPHMBAHHS Ta 3aKpuBaHHs) (puc.3) i ONMUCyeThCS KONMBa-
JIFHOIO JIAHKOIO 3 3ami3HeHHM [8]:
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Puc. 3 — MarematnuHa 00poOKa CUTHAITY: @ — BUXiHA XapaKTCPUCTHKA;
6 — BUXIiIHI nepexiqHi GpyHKii.

Buninenns 3 3arampHOrO BiOpariitHoro curaany (1) kopucHOi ckiamoBoi (2)
JOTIOMarae OTPUMATH rpadiyHe MpeACTaBIeHHS IyMOBOI CKJIAI0BO.
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PamxyBaTu BUXinHy BUOIpKy 3a
3POCTaHHSM

v

OO6YMCINTH OLIIHKY MeJliaHu peatizaliil
X[n+1)’ SKILO 1 — HENapHe

Xmed=
0.5 Xn+Xn ,SIKIII0# — [TapHE
2 ot

IlepeTBOpUTH BUXiHY peai3ailito B
TOCJIiTIOBHICTE cCUMBOJIIB "+"1 ™"
10 TIPaBHITY
nyn i
CumBon"+"npuX;= Xped
CumBon"-"nipuX; <X,e

v

Po3spaxysatu kisbkicts cepiit LQV) i
BU3HAYUTH JOBXKUHY T(N)MAaKCUMAIBHO]]
cepil. Ilix cepieto posymiernes
TTOCJTiJOBHICTB ITiJIPsiJt
PO3TaLIOBAHUX OJJMHAKOBUX CUMBOJIIB
( Vl+l|a60 N_H)

W(N)>0.5(N+1.96/ N-1)
W(N)<3.31gNV+1)

y A

T'inote3a npo I'inoresa npo
CTalioHapHiCTh CTalliOHApHICTh
BiJIKUJIA€THCSI NpUIMaETHCsI

Puc. 4 — AnroputM MeiaHHOTO KPUTEPITO.

Jlns mocnimpKkyBaHOTo curHamy (puc.l) BHKIIIOYHO IIyMOBa CKJIaIoBa HaBO-
JUTHCS MIXK CIUICCKAMH ITLOTO CHUTHAY 1 pO3TamoByeThes B mianasoHi (200-350)
Mc. CaMe cWrHan y BKa3aHOMY Jiana3oHi JOUUIBHO TNEPEBIpUTH Ha CTaIioHap-
HICTb.

Ouinka cranioHapHocti. [{udpoBani 3HaUYEHHS ITYMOBOI CKJIaZ0BOI BHMI-
PIOBaJIBHOTO BIOPOCUTHATY MO/IaH] B TAOJHIII.
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Ta6umns — [{udpoBaHi 3HAYCHHS BXIHOTO CUTHATY

Ne 1 2 3 4 5 6 7 8 9
X; -0,16 | -0,14 0,04 0,01 0,38 -0,09 | -0,26 | -0,10 0,02
Ne 10 11 12 13 14 15 16 17 18
X; 0,20 -0,11 0,13 -0,06 | -0,14 0,22 -0,07 0,02 0,06
Ne 19 20 21 22 23 .- 88 89 90
X; 0,01 0,01 -0,09 0,06 -0,06 . 0,20 0,03 0,01

OriHka cralioHapHOCTI cuUTHaITy (TabiMIsl) 3IIMCHIOETHCS 3a JIOOMOTOIO
Me/liaHHOTO KpuTepito (puc.4), KpUTEpilo BUCXIOHHUX 1 HU3XIAHUX cepiit (puc.5),
KpuTepito iHBepciit (puc.6). B craTTi momaHi BiAMOBIAHI aNTOPUTMH NEPEBIpKN Ha

CTalliOHAPHICTB.

[lepeTBopuTH BUXiAHY peanizarito
JIOBXKUHOIO NB MOCIiJOBHICTH CHMBOJIIB
"+ " noBkuHOM0 (N-1)3a MpaBUIOM:
"+ ko Xjo1-X; = 01", sikiwoX;+1-X; <0

I[Tigpaxysatu uncio cepiit
L(N) i mpoTsHKHICTH
makcumanbHoi cepii TNV

U(N)>[O.333(2N—1)—1.96 16]\9[629

N <tk

lNinmore3a mpo lNimoresa mpo
CTalliOHapHICTb CTalliOHApHICTb
NpUHMAETHCS BiZIKMAAEThCS

Puc. 5 — Anroput™ KpUTEpiro BUCXIAHUX 1 HU3XIAHUX CEPiif.

Jlns MeiaHHOTO KPUTEPIiro OIiHKAa MEiaH! TOPiBHIOE:
KXea =0.5(X 45 — X 46)=-0,02.
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BignosigHo 10 BuximHOT peamizaiii (Tabmuist) 3a anroputMom (puc.4) oymy-
€THCS] HOBA pealtizallis, 3 sIKOi BU3HA4YEHI MapaMeTpH:
v(90) =35; 7(90) =9.
3a popmynamu anroputmy (puc.4) 3HaXOAATHCS KOHTPOJIbHI 3HAUSHHS Mapa-
METpiB:
0,(90)=0.5-(90+1.96490-1) =36.25, 7,(90) =3.3-1g(90+1) = 6.46 .

i=1
A=0
|
¥
N-1 1,;{Kmo)(l~>X-
A;=Y hi; hji= J
lj=zi:+ly b {O,ﬂKmoXiSXj

v

A=A+A4;

y Y
lNimoresa mpo lNinoresa mpo
CTaL[iOHAPHICTb CTal[iOHAPHICTH

BiIKHAETHCS npuiiMaeThest

Puc. 6 — Anroput™ Kputepiro iHBepciii.

BpaxoByroun HeBukoHaHHs HepiBHOcTi v(90)>v,(90) Ta 7(90)<7,.(90)

rirmoTes3a npo CTallioHapHICTh BIAKUIAETHCS 3 I0BIpUOrO HMOBIpHicTIO 0.95.
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Jlist xpuTepito BUCXITHHUX 1 HU3XIJHUX Cepiil BHXijHa peaiizaiis (TabmIuis)
MIEPETBOPIOETHCS HA HOBY 3a IPABUIIOM, BiIMOBITHO IO anroputMmy (puc.5). 3a HO-
BOIO peai3ali€io BU3HAYAOTHCS TapaMeTpu:

v(90) =51; 7(90) = 4.
3a hopMynamu anroputMmy (prc.S) BU3HAYAIOTHCS KOHTPOJIbHI 3HAUCHHS:
0,(90) =0.5(90+1.964/90-1) =51.84, 7,(90) =6, N =26+153 .

V 3B’43Ky 3 HEBUKOHaHHAM HepiBHOCTI v(90) > v, (90) rimoresa mpo crario-
HAPHICTh BIIKUIAETHCS 3 TOBipUOr0 HiMOBipHIcTIO 0.95.

Jlns kpuTepito iHBepcilt MipaxoBYETHCS KIUIBKICTH IHBEpCii BiIMOBIAHO 1O
anroputMy (puc.6):

N-1 N-1
A:ZA“ e Al.zzhﬁ, hy =
i=1 Jj=1

Jns BuxigHOI peamizamii (TaOmuIE) KUTBKICTD iHBepcil mopiBHIOE A4 = 1860 .
3 [9] 3HaxomsaThCA KOHTPOJBHI 3HAYEHHS IHBEPCIM U pIBHSA 3HAYYIIOCTI
o =0.025 . TakuMu 3HaYEHHSAMU €

a = Aoo,0975 =172, A = Ago; 0005 =1721.
90;1— 90; =
2 2
BpaxoByroun BukoHaHHs HepiBHOCTI 1721< 4 <2283 rimores3a mpo cramio-
HapHICTh IPUHMAETHCS 3 10BipUOr0 HMOBipHIcTIO 0.95.
Pe3ynbraTom mociimKeHHs € Te, 110 IIYMOBa CKJagoBa curHaiy (puc.l) Bin-
HOCHTBCS 0 HECTAIlliOHAPHHUX Ta CIA0OCTALIOHAPHMX 1 U OMPAIIOBAHHS TaKHX
CUTHAJIB JOIUIFHO BUKOPHUCTOBYBAaTH BEHBIIET-TIEPETBOPECHHS.

L opu X; > X,
0, mpu X; < X ;.

BucHoBkH. Y naHiif cTaTTi mpoaHaIi3oBaHa MOJIENh BUMIPIOBAJIBHOTO BiOpa-
LiIfHOTO CUTHAITY 3 TPYOKH MalMBHOTO HACOCY BHCOKOT'O THCKY IU3EIBHHUX JIBUTY-
HIB, BHJUJIEHa IIyMOBa CKIIaJIOBa CUTHAJy, 3/iiCHEHAa MepeBipka Ha CTallioHap-
HICTb CHTHANY, TOBE/ICHA TOLUIBHICTh BUKOPHCTAHHS CaMe BEHBIICT-IEPETBOPSHHS
JUISl BUJIJIEHHS KOHTPOJIBHHUX TapaMeTpiB MpH MoJajblIii 6e3po30ipHiil miarHoc-
THILIi CTaHy MaJIUBHOI CHCTEMH JTU3EIIIB.
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PaccMOTpeHBI BOIIPOCH OIEHKH CTaliOHAPHOCTH BHOPALMOHHBIX CHTHAJOB, ITONYYEHHBIX C
TPYOKH TOIUIMBHOTO Hacoca BBICOKOro jAaBieHus. [IpoBepka Ha CTallMOHAPHOCTH MPOM3BOIHUIACH C TO-
MOIIBIO MEIWAHHOTO KPUTEPHUs, KPHTEPHs BOCXOAIIMX M HUCXOMSIIUX CEPHil, KPHUTEPHS HHBEPCUH.
Pe3ysbTaThl OLEHKH MOTYT OBITh HCIIOIB30BAHBI ISt Pa3pabOTKH aIrOPUTMOB AHATHOCTHKHU TOIUTMBHOM
CHCTEMBI U3EIbHBIX JABUraTeNeil.

KitioueBble ci10Ba: Hepa3pyLIalOMIUi KOHTPOJIb, AU3EIBHBINH JBUraTellb, TOIUIMBHAS alllapaTypa,
BHOPALOHHBIN CHIHATL.

The questions of estimation of stationarity of oscillation signals, got from the tube of petrolift
high pressure are considered in the article. Checking for a stationarity was produced by a median crite-
rion, criterion of ascending and descending series, criterion of inversions. Can be drawn on the results
of estimation for development of algorithms of diagnostics of the fuel system of diesel engines.

Key words: non-destructive testing, diesel engine, fuel injection equipment, vibrating alarm.
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HEOJHOPIJIHE PIBHSIHHSI Aw' + f(z)=w
1 iIOr0 roJIOMOP®HI PO3B’SI3K1

3aIpoNOHOBAHO €leMEHTapHEe AOBEICHHS ICHYBaHHS i €MHOCTI PO3B's3Ky piBHIHHS AW + f(z)=w y

BHNAZKY, Ko f(z) ronomopdHa B okoii Hyins, a onepatop A 3anoBosbHse ymoBi I. B. Tuxonosa

lim 7 n!HA” =0. BuB4eHi nesKi 3arabHi BIaCTUBOCTI FOJIOMOP(HHUX PO3B'A3KIB IbOTO PIBHSIHHS.

n—»o0

KumouoBi ciioBa: rosomopdHuit po3s’si30K, JTiHIHHKIT omepaTop, KBa3iHIIBIIOTEHTHHI OIepaTop,
HUIBIIOTEHTHHI OIIepaTop, MOJIHOM, CTETICHEBHUH psill, OaHaXIB MPOCTIP, EKCIIOHSHILIIAILHUI THII.

Beryn. 3amaga Komri Ha miBocCi Ui iHIHOTO PiBHSHHS 3 ONIEPaTOPHUM KO-
ediIlieHTOM IPX NOXiHIA

AX'(£) + Bx(?) = (1) (1)
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