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BU3HAYEHHA HAMNPY>XXEHO-AE®OPMOBAHOIO CTAHY 3BAPHUX 3’€0HAHDb
TPYB METOOM CMEKN-IHTEP®EPOMETPII
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Buxopucmogyiouu  po3apaxynko8o-eKCHepuMeHmanbHuti  Memoo, eupiuleHo obepHeHy 3adavy meopii
0007I0HOK 3 3ATUUKOBUMU 0epOPMAYIAMU 3 BUKOPUCHAHHAM eKCHePUMEHMANbHUX OAHUX, 5KI GUIHAYEH]
Memoodom cneka-inmepgepomempii. Ompumano po3noodin 3arUKo8UX HANPYHCeHb 0L KiTbYegUX 36APHUX
w8l macicmpanbHux mpyoonpogodois.

Kniouosi  cnosa: 3sapne 3'eOmanms, cnexi-inmepgepomempis, HANPYHCEHO-0eDOPMOBAHUL CMAH,
mpyoonposio, Memoo CKiHUeHHUX eNeMeHmMIB, 3ATUUK08e HANPYICEHHS.

Hcnonv3ys pacuemuo-skcnepumMeHmanvHulil. Memoo, peuleHa obpamuas 3adaia meopuu 00010YeK ¢
OCTNAMOYHBIMU 0eOPMAYUIAMU C UCTIOTB30BAHUEM IKCNEPUMEHMATLHBIX OAHHBIX, KOMOPUE ONnpedeleHHbl
Memoodom  cnexkn-unmepgepomempuu. Ilonyueno pacnpedenenue OCMAMOYHBIX HANPSNHCEHUL OKOAO
KOJIbYEBLIX CAPHBIX ULBOG MASUCIIPATLHBIX MPYOONPOBOO08.

Kniouesvie cnosa: ceapnoe coedunenue, cnexi-unmepghepomempus, HANPAANCEHHO O0ehopMUPOsanHoe
cocmosiHue, mpybonposoo, Memoo KOHEUHbIX INEMEHMO08, OCIAMOYHOe HANPSdICEHUE.

Using the calculation-experimental method based on solution of inverse problems of the theory of a shell
with residual strains and utilizing the experimental data obtained by speckle-interferometry, the
distribution of residual stresses near the circumferential weld in pipelines is defined.

Keywords: welded connection, speckle-interferometry, tensely deformed state, pipeline, method of eventual
elements, remaining tension.

JIis  OIIIHKK TIpale3IaTHOCTI TPyOONpPOBOIIB
HEOOXIMHMH KOMIUIEKCHHMM IWiaXim, O#Hieo 3
BOKJIMBHX CKJIQJOBHUX SKOIO € BH3HAUYCHHS
HaIpy)KEHOro cTaHy TpyO, 30Kpema, B MICIIX 13
neeKkTaMy Ta B 3BaApPHUX 3'€IHAHHAX, 3 SKUMH
no's3ano  70-80% ycix BiZMOB MaricTpaJbHUX

TpybonpoBonis (MT). TexHonoriuHi HampyKeHHS,
10 BUHUKAIOTh TIpU  3BapioBaHHI  TPYO,
3HAaKO3MiHHI, HEPIBHOMIPHO pO3MOAUIEHI 3a iX
TOBIIMHOIO 1 MOXYTh ICTOTHO BIUIMBAaTH Ha
MIIHICTh 1 3aJHUIIKOBUH pecypc TPYyOOIPOBOIIB.
Oco0aMBO 1€ CTOCYETHCS 3BAPHUX KUTBIICBUX IIIBIB,



30 ISSN 1993-9981 Memoou ma npunaou Kkonmpoio akocmi, Ne 23, 2009

K1 TICIS 3BaplOBaHHS, SK MPABHIIO, JOJATKOBO HE
00pOOJIAIOTHCA, MO0  3MCHIIMTH  3aJIUIIKOBI
HampyxeHHs. ToMy OJHI€IO 13 BaXKIMBHX 3alad
O0CTEeKCHHSI TEXHIYHOTO CTaHy 3BapHUX 3’ €JHAHb
MT TtpuBanoi ekciulyatamii €  BH3HAuYCHHS
HE3PENaKCOBAHMX  3aJIMIIKOBUX  HANPYXEeHb B
oKoJlomoBHIA 30HI. [lOCKiTbKM HaBITH MiCHA
BHCOKOTO BIiJIyCKy B 30HI 3BapHOro IIBa
MIEePEBAXKHO He3pelakCoBaHi TEXHOJOTYH1
3aJIMIIKOBI HAINPY)KEHHsI 3aJIMIIAIOTHCS Ha PiBHI
50-120 MIla [1]. Bimomi BHUmagK{, KOIH
3aJIMIIKOBI 3BApIOBalIbHI HANpPYKEHHS, 3a MEBHHUX
YMOB €KCIUTyaTallii, MOXKYTh JOCSITHYTH KPUTHIHUX
3Ha4eHb 1 TPU3BECTH [0 PYHHYBaHHS JAUISHOK
TpyOOIpoBOIY Yepe3 YTBOPEHHS TPIiluH [2].

[cHyIOTH pi3HI eKcliepruMeHTaIbHI HEpYHHIBHI
METO/IM BU3HAYCHHS HAINPYKEHb Yy TPyOOIpOBOAax
[3, 4, 11]. Onnak, sx BifzHadeHO B poOoTi [5], Ha
ChOTOJIHI B peabHUX YMOBaX eKCIUTyaTaril
ra3oTpaHCIOpPTHOI ~ CUCTEMM  HI  OAMH 13
CKCIICPUMEHTANILHUX ~ METOAIB  HEPYHHIBHOTO
KOHTPONIO HE MOXe 3a0e3Me4YuTH TOBHY 1
JOCTOBIpHY 1H(OPMAIIIO PO PIBEHb 3aJTUIIKOBUX
TEXHOJIOTTYHUX HaNpyXKeHb y TpyborpoBonax. [Ipu
BUKOPUCTaHHI  pPO3PaXyHKOBUX  MeETOMAiB  [6]
HEOOXiJIHO 3HATH PEKHMHU 3BapiOBaHHSA TPyO 1
METO/IM 3MCHIICHHS HaNpyXeHb Y 3'€JHaHHIX
micnst 3BaptoBaHHs. Lle 3HauHO yckmagHIoE, a B
OUIBIIIOCTI BUIAJKIB HE J1a€ 3MOI'M BUKOPUCTATH IIi
METO/IM Uit BU3HAYCHHSI CyMapHHUX HaIpPYXKEHb Y
3BapHHX 3’e¢mHaHHAX Tpyd MT  tpuBanoi
eKCILTyaTalii.

Jnst BUpINIEHHS BHILNE ONHCAHUX MpoOIeM
ONpallbOBaHO METOJOJOTIF0  OLIHKA PpIiBHSA 1
pO3IIONUTY 3aJIMIIKOBUX HAMpPYyKeHb B 30HAX
KUIBI[EBUX 3BapHuX 3’e¢mHanb MT  Meromom
CKIHUEGHHHX €JIEMEHTIB 1 pO3BUHYTO PO3pPaxXyHKOBO-
eKCTIepUMEHTAIbHAH METOJT BHU3HAYCHHS
3aJIMIIKOBUX HAIPYKEHb B 30HaX OaraToIIapoBHX
3BapHHX ImBiB 3 gedekramu. [lpm  1pomy
TpyOONpoBi  MOIENIoeEMO  OOONIOHKOW,  sIKa
BiJHECEHa  JI0  TPUOPTOTOHAIBLHOI  CHUCTEMH
KOOpAMHAT O,[3,Y, e O — KOOpJMHATA B3JI0BXK OCI

060I0HKH; [ - KyTOBa KOOpMHATA, Y - KOOpAWHATA

B3JIOBXX 30BHINIHBOT HOpMali JO CepenuHHOI
MTOBEPXHI TPYOH.

Ha ocHOBI mpoBemeHOro aHamizy pO3MOALTY
3aJTHIITKOBHX HaTpyXeHb i 3aJTMIITKOBHX
TEPMOIUTACTUIHHX nedopmartiit B 30HI1
OaraTomapoBHx KiTbIeBHX 3BapHHX IBiB MT i
HaBEIECHUX pe3yabTaTIB JIOCHIDKEHD B
mirepatypHux Jpkepenax [4, 6, 8, 9] pozmomin
HECYMICHHUX  3allMIIKOBHX Jjedopmariii  amnpo-
KCUMYEMO BHpPa3aMH:
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Tyr Fy(a)= | ¢;(C)exp[-Aa—¢|]x

o
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i=12; j=1,2,3.
VY Bupasu (3) — (5) BXomiThb G; — Mexa

TekydocTi; u — koedimient [lyaccona; € - 3miHHa
iHTErpyBaHHS 1 JOBUIBHI YHCIIOBI MapaMerpH
ki, k, o;, s;, ¢q;,n;, AKi TOTPiOHO BHU3HAYATH Yy
KOKHOMY BHITaJIKy JUIi KOHKPETHOTO 3BapHOT0
3’emHaHHA. Js  BigUIyKaHHS IMX [apaMerpiB
BHUKOpPHUCTaEMO iH(popMallifo, Ky MOXHA OJIepKaTH
32 JIOMOMOTOK OJHOTO 13 EKCHEpUMEHTAIBHUX
MeroliB  abo iX cuHTE3y. XapaKTepUCTUKH
HATPYXXEHOTO0  CTaHy, sKi BH3HAYaIOThCA 32
JOTIOMOT 010 eKCIIepHUMEHTATbHUX METOJIiB
1 rg (03) -
OTpHUMaHi

AmnaJoriugi
PO3paxyHKOBUM

MO3HAYNMO yepes
XapaKTEePUCTUKH,

criocoGoM mosHaunMo uepes I (c,;). Ha i
OCHOBI OyayeMo (yHKIIOHAJ HEB’SI3KM MK

EKCIIEPUMEHTAIbHUMU I,E 1 pO3paxyHKOBHMH InT1

3HAYEHHAMU XapaKTEePUCTHUK 3aJIAIIKOBUX
HanpyXeHb y Takomy Burisii [10]:
%
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ISl TPOBEAEHHS BMMIpIOBaHb, N, — KUIBKICTb
migobnacrei L,, B AKMX BHMIpIOIOTCS

XapaKTEepUCTHKU HANPYKEHOTo CTaHy; P, — BaroBi

MHOXHHKH.
SKIO eKclieprMEHTaNlbHI JlaHi, OTpUMaHi 3a
pe3yibTaTaMH BHMIpiB Ha 30BHIIIHIA IMOBEPXHI
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ne ny, [, v; — KUIBKICTb IepepiziB TpyOH, B SIKHX
NpPOBOAATH BUMIPIOBaHHA; p,, ¢,,, P, — BAaro.i
MHOKHHUKH.

Minimizytoun ¢yskiionan (7) 3a TMEBHUX
OoOMeXyBaJbHUX YMOB Ha INyKaHi BEIUYHHH,
3HaXOJIMMO TaKi YHWCIIOBI 3HAUYCHHS MapaMerpiB
ki,k,0;,5,,9;,n;, 3a AKAX HeB’s3Ka  MIX
CKCIICPUMEHTAIbHUMHA 1 TEOPETHYHO pPO3paxo-
BaHUMH XapaKTEPUCTUKAMHU HAIMPYKEHOTO CTaHy

Oyne MiHIMaJIbHa. 3HANIIIOBIIN HeBigoMi
napaMeTpH, SKi  XapaKTepH3yloTh  HECYMICHI
3aJTMIIKOBI nedopmarrii B KOHKPETHOMY
KUIBIICBOMY  3BapHOMY 3’€lIHaHHI  TpyO, 3a

dopmyaamu (3) 1 (4) OOYUCITIOEMO 3aJTHINKOBI
Hampy>KeHHS B JIOBUIbHIA TOYI[l JAHOrO 3BapHOIrO
3’€JIHaHHSA, 30KpeMa Ti, fAKi HE MOYKHA OTPUMATH
eKcriepuMeHTabHO. OTpUMaHi TaKUM CIIOCOO0M
3aJIMIIKOBI HANPYKEHHS 3a10BOJIBHIIOTH PIBHIHHS
piBHOBaru, cymicHocTi pnedopmariii i KpaiioBi
YMOBHM, a BIpOTIIHICTE iX PpiBHA 1 po3moAiny
3aJIOKUTh B 00CATY 1 BCIUYMHM TOXHOOK
EKCIIEPUMEHTATBHUX JIAHKX, SIK1
BUKOPUCTOBYIOThCS Ui KOHKPETHOTO 3BapHOT0
3’€IHaHHA.

Jis mepeBipKM aaeKBATHOCTI MaTeMaTHYHUX
MoJieTied /ISl BU3HAYEHHSI HANpYXEHOTO CTaHy
3BapHHUX CTHUKIB TPyO pO3pOOHIN 1 BUTOTOBHIIU
JOCITIIHO-BUMIPIOBAITbHUM KOMIUIEKC (puc. 1).

3anpornoHoBaHUN KOMIUIEKC A€ MOXIIMBICTh B
nabopaTopHUX  YMOBax  SIKICHO  MOJIETIOBATH
HaIpy>KeHO-1e)OPMOBAHUM CTaH B 30HI 3BapHHUX
OaratomapoBux 3’€qHaHb TPYO 1 TIPOBOAWTH
TapyBaHHA 1 TMOBIPKY PpI3HUX BUMIpIOBaJIbHUX
TPAKTIB.

JocrnijiHa ycTaHOBKa CKIIaJIA€ThCs 3 pe3epByapa
1, sSKufi BUTOTOBJCHHMH 3 IIECTH IWIIHIPHUYHUX
KOTYIIOK 30BHImHIM miamerpom 1020 MM 3
PI3HUMH TOBIIMHAMHU CTIHOK Bif 9,5 MM 10 14 MM,

3’€¢IHAHUX MDK COOOI CTHKOBHUMH 3BapHUMH
OaraTomapoBHMH IIBAMH 1 MPHBAPCHUMH Ha
TOpISIX miBchepUYHHMH JTHHUIIAMU. PesepByap

3alI0BHEHMI BOJOIO, a 3MEHILEHHS TUCKY B HBOMY
JOCATAETbCA 3@ JIOIOMOIOK  3BOPOTHBOIO
MepeNMBaHHs BOAW y HAKONWYYBaJIbHUU Oadyok 2.
CTBOpeHHSI HaJJIUIIKOBOI'O0 THUCKY 3IIMCHIOETHCS 3a
JIOTIOMOT0I0 00’€MHOr0 HacocHoro arperary MII —
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150.

BennunHy THCKY B pe3epByapi KOHTPONIOIOThH
3pa3KOBUM MaHOMETPOM 3 3 KiacoMm TouHocTi 0,4.
Hacocna craHiis 103BOJNSIE€ MOCSATAaTH BHYTPIIIHIX
THUCKIB B pesepByapi no 15 Mlla. Huningpuyni
KOTYIIKH JI0 JOCJIAHOT YCTAHOBKH KOMILICKTYBAJIH
3 aBapiiHOro 3amacy 1 BHpi3aHMX B MpoIeci
PEMOHTY KOTYILIOK TPyO HACTYIMHUX MapOK CTaJe:
17T'1C, 17T'1CY, 13I'1CY.

1 4 5

Pucynox 1 — JlocaigHo-BuMiproBaaibHU
KOMILJIEKC IS BUSHAYEHHS HANPYKEHOT'0 CTaHy
3BapHUX CTUKIB TPYO

Tpybu 3 3oBrimHIM giamerpom 1020 MM
purorosieHi 3riggo TY 14-3-1698-1985 3 takumu
TEXHIYHUMHU  XapaKTEPUCTUKAMHU: JIOMYCK  Ha
BIIXWJICHHS. B pajialbHOMy HamnpsMky * 3,0 mm,
JONYCK Ha BIAXWICHHA 1O TOpuax =+ 1,6 Mm,
JONYCK Ha BIAXWICHHS 3a TOBIIMHOK CTIHKH
+0,3/-5% Bix HoMmiHampHOI. Tuck mnpu
rimposunpoOyBanHsx Bix 6,0 mo 12,5 Mlla
BH3HAYAETHCS 3a BEIMYMHOI HOPMATHUBHOI MeEXi
TEKy4OCTi MaTepiaiy

F;unp = 2tmin XR/D@H ’ (8)
1€ t;; - MiHIMaJIbHA TOBIIMHA CTIHKM TPYOH B MM;
R - pospaxyHKOBe 3HaAUEHHS ONOPY pO3TATY
(ctucky), ske mnpuiiMaemo piBHUM 95 % Bin
HOPMATUBHOI TrpaHuli Teky4docti, Mlla; D,
BHYTPINIHIN JiaMeTp TpyOH, MM.

3BaproBaHHs HATIHIPUYHUX 000JI0HOK
JOCTITHOT KOTYIIKHM MPOBOIMIIA 332 TEXHOJOTIEH0,
0 3aCTOCOBYIOTh B IMOJILOBUX YMOBax IpH

BUKOHAHHI MOHT@)XXHOTO KUIBIIEBOTO IMBa 0e3
MIPOBOPOTY. 3nificHIOBaIN OaraTorapoBuii
MOHTaXHUI WIOB enekTpomamMu Mapku YOHI —
13/55 P 3a tpu npoxoau: 1-it kopias /=90 — 130
A - niamerp enektpona 3,2 mwm; 2-i i 3-i map [ =
130 — 210 A - piamerp enekrpoma 4,0 MM.
OTpuMaHi TakMM YHHOM OaraToliapoBi MOHTa)KHI
3BapHI IIBM HE  IMiggaBainMcs  JOJAaTKOBIH
TeXHOJNOruHiii 00poOui. KoHTponb sikocTi Bcix
OaraTomapoBHX 3BapHUX 3 €JHAHb TMPOBOJUBCS
30BHIIIHIM OTJISIZIOM, PEHTI'CHONPOCBIUYBAHHSM Ta
YJIBTPa3ByKOBOIO 7€) eKTOCKOITIETO.

Bu3HayeHHs 3alHIIKOBUX HANpyXeHb B 30HI

LIBIB JIOCHIIHOTO CTEHIY MIPOBOTAITN 3
BUKOPUCTAHHSIM  METOJy  ENEKTPOHHOI  CIIeKII-
inrepdepomerpii  [7]. B ocHOBY  Meromy
BHUKOPHUCTAHO 3IATHICTb JIa3epHOro
BUIIPOMIHIOBaHHS CTBOPIOBATH IICBHY  CIIEKII-
CTPYKTYpy TpW  BiIOMBaHHI Bii  TIOBEpXHI

pesepByapy 1. [Ipu nepemimnienHi, o BiOyBa€eThCs
3a  paxyHOK aedopmarlii, Hampukiaa, MOpu
BHCBEpUTIOBAaHHI OTBOPY TIJIMOMHOIO 2 MM i
JiaMeTpoM 2 MM, BHHHKA€ 3MiHa CIEKJI-KapTHHH.
3a pI3HHUIEIO IBOX CIEKJI-KapTHH MOXXHA OTPUMATH
iHTepdepeHIiiiny KapTHHY CMYr Ta BU3HAYHUTH
3MiHy KOOPJMHATH TOYKH MIDK JBOMa CTaHAMH.
BukopucroBytoun orpuMaHy iHpopMalio  3a
JIOTIOMOT'O10 CTIeiaTbHOTO MPOTrPaMHOr0
3a0e3MedyeHHs, BU3HAYAIOTh BETMYMHH 3THIIKOBHX
HaTpyXeHb Yy BHOpaHii Touri O KiTbIEBOTrO
3BapHOTO IIBa KOTYIIOK pe3epByapa B OCHOBOMY i
KOJIOBOMY HaIpsMKax. Crex-
iHTeppepOMETPUYHUI KOMIUIEKC CKIAJA€ThC 3
MajorabapuTHOro creki-iHrepdpepomerpa 4 3
ONTHYHOIO CHCTEMOIO 1 OIIOPHO-IOCTYBAJIBHUM
npuctpoem, CCD-xkamepu 5 3  pO3IUIBHOIO
3maTHICTIO 768 X 576 mikceniB, Jiazepa 6 3 OJIOKOM
JKUBJICHHs 7 1 cBiTIIOBOZOM 8, mpucTtaBku «Dock-
Station» 9 1Ist MepeTBOPEHHS ONTUYHOIO CUTHATY B
nUGPOBHIA 1 3aHECEHHS B TaM SITh MEPCOHAIBLHOTO
komi'totepa 10, apeni «PROXXON» 3 migcraBkoro
JUTs cBepuTiHHS 11 1 6J10KOM sKMBIIEHHS 12,

Hns  npukiagy, Ha puc. 2  HaBeACHI
eKCIIepUMEHTAIbHI pe3yabTaTu BU3HAUYECHUX
. E . o
KUIBLICBUX ~ HAlPYXCHb  Ggg  HA  3OBHILIHIN

MOBEPXHI, SIKI OTPHMaHI 3a JIOMOMOTOK CIIEKJI-
iHTeppEepOMETPHYHOTO KOMIUIEKCY Uil 3BapHOTO
IBa JOCIIJHOrO pe3epByapa, IO 3’€JAHYE JBi
KOTYIIKM 3 TOBIIMHAMHU CTIHOK /y,h,= 10 MM y
¢GyHKIIT BiacTaHi Big ocCi ImBa: KpuBa — 1 [0
ONpecyBaHHs pe3epByapa, KpuBa — 2 Ticis
OlpecyBaHHsl pe3epByapa. Matepiadl KOTYIIOK —
cranb 17T'1C. OcHOBHI MeXaHIYHI XapaKTePUCTHKH
3rifiHO cepTUdiKaTiB HA BUTOTOBJICHHS NPUBEICHI B
tabmui 1. [Tix gac ompecyBaHHs THCK B pe3epByapi
nocsiras 6 Mlla.
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Taoaunsa 1 — OcuoBHi MexaHiuHi
XapaKTepUCTHKH MaTepiaay HUTiHAPUIHHX

KOTYLIOK
YﬂapHa
Ne Mexa | Mexa |Bimmocue| SI3KICTh
KOTYLI-| MILIHOCTI, | TEKY40- | BHIOBIKCH ;ﬁgﬁgogz
. ’ ,
KU MIla (cti, MIla| Ha, % KCV,
21>K/CM
I 560 390 25 29,1
I 577 401 23 29,3

Bu3Havanu Takox ycepeqHeHi XapaKTepUCTHKH
3aJMIIKOBHX  HampykeHb B 30HI  BHIIE
PO3IIITHYTOr'0  3BapHOTO 3’€THAHHS JOCIIIHOTO
pe3epByapa SNEeKTPOMAarHITHUM METOIOM.
Buxopucrosysanu BHUMIpIOBAITbHHI NIpUJIaL
«MESTR—-411» 3 [IEPETBOPIOBAYEM
TpaHchopMaTopHoro Tumy. EKcrepuMeHTanIbHI
poOOTH  TPOBOAWMIM  3TiIHO  METOIUKH, SKa
3aTBep/KeHa KomiteToM 3 crangaprusaiii TK-78.
Ilpu upoMy BpaxoByBaiH BIUIMB HEOLHOPIJHOCTI
HaTpyXeHb IO TUIOMII KOHTaKTy JaBaya 3 pr6010

Ta BIUIMB CTPYKTYpHUX 3MiH Ha MAarHIiTHY
MPOHUKHICTh ~ METally B 30HI  TEPMIYHHX
TIePETBOPCHb. Ha puc. 2 HaBe/ICHI
EKCIIEPUMEHTAIILHO oniepKaHi pe3yibTaTH

YCEpEAHECHOI PI3HHMINI T'OJIOBHHMX HANpyKEHb cf
(mo3HaueHi Kpykedykamu) B (YHKIT BifcTaHi Bif
OCi IBa JOCHITHOTO pe3epByapa, sKi BU3HAUYECHI
CNIEKTPOMArHITHUM METOOM.

o, MIla

300

200 + —e K *

-100 *"4*

Z, MM

Pucynok 2 — I'pagiuni 3ajesxHoCTi KiTbeBUX
3aJHUIKOBHX HANIPY:KeHb G i ycepeHeHol
Pi3HUIi T0JIOBHUX HANPY:KeHb Gf B (pyHKIii

BiZicTaHi Bix oci mBa qocaigHoOro peseppyapa

CBIYaTh MpPO 3aJ0BIIbHE,
KUTbKICHE Y3TOKEHHS

Otpumani jpaHi

SIKICHE i

eKCIIEpUMEHTANIBHUX ~ pe3ylbTariB. B mporeci
OIpecyBaHHsI JIOCHITHOTO pe3epByapa 3allUIIKOBI
HaATpyXEHHST B 30HI 3BapHOrO IIBa CYTTEBO
3MEHIIYIOTHCS, alie BCE K 3alMINAIOThCS HAa PiBHI
100 — 170 MITa.
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METOA NPOrHO3YBAHHA PECYPCY F'A30MNEPEKAYYBAJIbHUX ATPETATIB 3A
IHTErPAJIbHUMU AIATHOCTUYHUMU O3HAKAMU

M. I I'opéinuyk, O. A. Ckpinka, C. T. Camynax

leano-Dpankiscvkuil HayioHaIbHUN MexXHIYHUL YHigepcumem Hagpmu i 2azy, éyi. Kapnamcoka,
15, m. Isano-@panxiscovk, 76019, men. (80342)504708

3anpononosanuii  Memood  NPOCHO3YBAHHS — 3ANUUIKOBO20 — pecypcy — BIOYeHmpo802o  HAHImMmaua
2A30NEPeKayyB8aAIbHO20  azpeeamy 3ad O00NOMO2010 NOAIMPONHO2O Koe@iyicnma KopucHoi Oii ma
BHYMPIWHLOI NOMYNCHOCMI, SKI SU3HAYEHI K (OYHKYIl 6i0 npueedenux o00’eMHOI ma Macoeoi
nPOOYKMusHoOCmi 8i0n08iOH0. Brazani 3anexchocmi 00cums HOGHO Xapaxkmepus3yioms pooomy HacHimaud i
€ OCHOBOI0 0151 BUSHAYEHHS! 3aNPONOHOBAHUX OIACHOCTNUYHUX O3HAK 1l020 MEXHIYHO20 CIAHY.

Kurouosi cnosa: eazonepexauysanvruii aspezam, NpPOSHO3Y8AHHA pPeCypcCy, IHmMe2panbHAd OideHOCMUYHA
03HAKA, SPAHUYHULL pecypc, sibpayis, ioenmugikayis.

Ilpeonooicen  memoO  NPOCHOZUPOBAHUS  OCMATNOYHO2O — Pecypca  YeHmpoOexiCHo2o HacHemamens
2A30NePeKaAUUBAIOE20 acpecamad ¢ NOMOWbIO NOIUMPONHO20 KodpuyueHma none3noeo oelicmeus u
GHYMPEHHell MOWHOCMU, KOMOpble Onpedeienvl KaK QYHKYuu om NpugedeHHbvlx 00beMHOU U MAccosoll
NPOOYKMUBHOCMEU  HASHemamens COOMBEMCMEEHHO. YKazanHvle 3a8UcUMOCmU  O08OIbHO  NOJHO
Xapaxmepuzyiom pabomy HacHemamens U SGIAIOMCA OCHOB0U Ol OnpedeneHusi NpeosoNHCeHHbIX
UHMEZPATbHBIX OUASHOCHUYECKUX NPUSHAKOG €20 MEXHUYECKO20 COCMOSIHUSL

Kniouesvie cnosa: eazonepexauusaiowuii  azpezam, NPOSHO3UPOGAHUe pecypcd,
OUACHOCMUYECKULL NPUSHAK, NPEOeIbHbI pecypc, subpayus, uOeHmupuxayus.

UHME2PANbHOIU

A method for predicting a residual life of centrifugal blowers of gas pumping unit using the polytropic
efficiency and internal power, which are defined as a functions of volume and mass productivity
respectively, is proposed. Given dependencies quite fully characterize blower’s operation and are the basis
for determining the proposed integral diagnostic features of its technical condition.

Keywords: gas pumping aggregate, prognostication of resource, integral diagnostic sign, maximum
resource, vibration, authentication.

lazonepekauyBanpauii  arperar (I'TTA) 'y TTIA Ta #ioro By3JIiB Ha OCHOBI ITOKa3iB
Mpoleci  eKCIUTyaTallii 3HaXOmUThCS IMia Jdi€0  iH(OpMamiiHO-BUMIPIOBAIbLHUX CHUCTEM 1
IHTCHCUBHMX HABaHTa)XEHb, IO 3yMOBIIIOE 3HOC IPOTHO3YBAaTH HOro TEXHIYHWMH cTaH, IIM0 €

oro By3miB 1 geraneli. ToMy  BHHHKae
HEOOXI/IHICTh y TUTAHOBIH YW aBapiiiHId 3yNHHII
arperary Ha BUKOHaHHS pEMOHTY. TexHiuHa
JIarHOCTHKA JTO3BOJISIE BU3HAYUTH TEXHIYHHHA CTaH

aKTyaJIbHOIO HayKOBO-TIPAKTUYHOIO 3aa4eto [1].

Y poGoti [2] 3ampoOnoOHOBaHO OOYHCITIOBATH
MIarHOCTHYHI O3HAaKA K BIAXWIEHHS CTEIEeH]
MiZIBUIICHHS THCKY, MOJITPOIHOro KoedilieHTa



