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HCITOJb30BAHUE JEQ@OPMAIIMOHHOI'O KPUTEPUSA
TPEHIMHOCTOUKOCTH JJI1 OHEHUBAHUSA OCTATOYHOTI'O
PECYPCA TPYBb JIMHEUMHOU YACTHU HE®TEIIPOBOJIA

Pestome. [[na oyenuganus mpeuguHOCmMOUKOCMU mpyo, U320MOGIEHHbVIX U3 NIACMUYHOU CMATU,
UCNONB308aMb NOOX0ObI JUHEUHOU MEXAHUKU pPa3pYUeHus NpoOIeMamuyHo 88Uy HecoONodeHUs YCcio8ull
nnockou degpopmayuu. OOuH u3 8aPUAHMOS8 peuterust nPoOIeMbl COCIOUM 8 KCMPANONAYUYU Gopmyn TUHEUHOU
MEXAHUKU  paspyulenust 01 Kodppuyuenma unmencugnocmu Hanpsiscenu (KHH) na cywecmesenno
HENUHEeHYI0 cmaouio 0eopMupoBanus ¢ NOMOWbI0 QYHKYUIl NONpasKu Ha niacmuyHocms. B pabome
AHATUBUPYIOMCSL Pe3YTbMamyl UCHBIMAHUL HA YUKTUYECKYIO MPeUHOCMOUKOCMb 06pasyos uz mpyoHou cmanu
Ha OCHOBe HOBO20 UHIICEHepHO20 nooxoda. Ilonyuenvi cunogvie u OehopmayuoHHvie XapaKmepucmuku
MPewuUHoOCMOoUKOCmY UCcnedyeMol cmanu. J{an anaius nocmpoeHHblX KUHEMU4ecKux OUazpamm YCmanoChmHo2o
PaspyuieHust U OUAzpamMm YUKIUYecko2o YRpy2oniacmuiecKoe0 paspyuieHus obpasyos, jxcugyvecmu mpyob us
uccne008aHHOU cmanu nocie ONUmMenbHOU dKCHITYamayuu.

Knwueevie cnoea: mpewunocmoiikocmes,  WIACMUYHAS — CMAlb,  HeQmMenposoo,  OIumenvHas
oKChIyamayus, Kod(@uyuenm uHmMeHCUSHOCMU HANPSAJICEHU, YMANCKA, KOMNAKMHYIU 00pasey, ouazpammda
YAPY2ONIACMUYECKO20 Pa3PyULeHUs

L. Sosnovskiy, A. Bogdanovich, V. Veselykha, V. Vorob’ev, A. Kozik

APPLICATION OF THE DEFORMATION CRITERION OF THE
CRACK GROWTH RESISTANCE FOR EVALUATION OF THE PIPES
RESIDUAL LIFETIME OF THE PIPELINE LINEAR PART

Summary. To estimate the crack growth resistance of pipes made of ductile steel using a linear fracture
mechanics approach is of problematic character as the conditions of plane strain are not observed. One of the
ways of solution to the problem is the extrapolation of the linear fracture mechanics formulas for the stress
intensity factor (SIF) on substantially nonlinear stage of deformation by means of the amendment functions on
the plasticity.

The results of crack growth resistance tests of samples made of pipe steel on the basis of a new
engineering approach are analyzed in the paper. The force and deformation characteristics of the crack growth
resistance were received.

The analysis of kinetic fatigue failure diagrams and cyclic elastic-plastic fracture diagrams for
specimens, crack growth life of tubes from the investigated steel after long-term use is presented.

Specimen’s crack is oriented in axial and circumferential directions for study of anisotropy properties.
The characteristics of a fatigue crack growth of investigated steel after long operation are discussed. The
characteristics of cyclic crack growth resistance for pipe steel after long-term (over 30 years) of operation are
determined experimentally: at absolute temperature T = 293 K and a critical threshold values of SIF are: K, =

4,91 MPa, K. = 54,75 MPa, the values parameters of equation (6) are equal my = 1,556, C, = 4,0- 107'°,

The algorithm and procedure of computational experimental evaluation of crack growth life of objects
operated under cyclic elastic-plastic deformation, which is based on the use of strain approach - measuring of
specimen’s width reduction, charting the cyclic elastic-plastic fracture diagram, for practical application are
proposed. Graphical analysis of data according to crack growth life and service term of the tube of oil pipe line
with a semi-elliptical longitudinal crack from damage is presented at various levels of pressure in the tube: 1, 2
and 3 MPa.
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IocranoBka mpoGjembl. OOecnieueHne  Oe3aBapuitHOCTH U 0€30MacCHOCTH
HKCIUTyaTallil MarucTpalbHBIX TPYOOIPOBOJHBIX CHUCTEM Ui DKOJIOTUM WM HACeleHUs B
HACTOSIIIEE BPEMSI SIBJIIETCS ONPEIEIISIOINM TPEOOBAaHUEM.

B npomecce mumTensHOM 3KCIUTyaTanud HeTenpoBOJHBIX TPYO B pe3yibrare (hPU3HKO-
XUMHYECKHX BO3JCHCTBUI MepekaunBaeMoro MpoaAyKTa W BHEIIHEH Cpeabl MpPOUCXOIUT
W3MEHEHHE CTPYKTYpHOTO COCTOSHHSI MeTajula, JAerpajanus ero (QU3MKO-MEXaHHYEeCKUX
cBoiicTB. [{ukinmyeckuii xapakTep Harpy>kKeHusi MPUBOIAUT K HAKOIUICHHIO HEOOpPATUMBIX
YCTaJIOCTHBIX TOBpEXAeHUH. Pe3ynbTaTbl MCCleoBaHMH MOKa3bIBAIOT, 4YTO JJIUTEIIbHAs
DKCIUTyaTanysi He(TenmpoBOJa MPHBOAWT K 3aMETHOMY pPOCTY OTHOCHUTEIBHOW JOJH
ne(GeKTHBIX TPYO M CHM)KEHHUIO CONPOTHBIICHUS 3apOXKJICHHUIO M PAcIpOCTPAHEHHUIO TPEIIUH.
[TosTomy 3amaum pa3paOOTKM METOJIOB TNPOTHO3UPOBAHUSI HAJIEKHOCTH, OE30MACHOCTH U
OCTaTOYHOTO pecypca TpyO HedTeNnpoBOAOB MO KPUTEPUSIM COMPOTUBIICHHUS 3apOKACHUIO U
Pa3BUTHIO TPEIIMH C YYETOM OKCIUTyaTal[MOHHOW JAerpajaliii CBOWCTB TPYOHOW CTayH
CTAHOBSITCS OCOOCHHO aKTyalbHBIMH. Cpely OCHOBHBIX TPYTHOCTEH, BO3HUKAIOUIMX HpPU
pelIeHny TOJ0OHBIX 3a/a4, OTMETUM HEOOXOIUMOCTh M CJIOKHOCTh YydeTa IpOIeCCOB
YIPOYHEHUS-Pa3ylIpOUHEHUS NIPOTEKAOIKX B MeTaiie Tpyo. Hampumep, ycranosneno [1],
YTO MHOTOJIETHSIS OKCIUTyaTanusi MPUBOJUT K pa3ylpouyHEHUI0 MeTajula BHYTpEeHHeH
MIOBEPXHOCTU TPYOBI: CKJIIOHHOCTBh €r0 K 00pa30BaHUIO TPEIIMH CYLIECTBEHHO Bo3pacTaer. C
JPYTOi K€ CTOPOHBI, KOPPO3UOHHO-IPO3UOHHOE BO3JICHCTBHE HE(PTEPOIYKTOB MPHUBOIUT K
yJIQJIEHUIO TOBPEKJICHHOTO TPEUIMHAMHU OBEPXHOCTHOIO CJIOSI BHYTPEHHEW CTEHKH TpPYOBI
(mposiBIIsIeTCS CBOETO poia 3P(EeKT YIIPOIHEHUS).

Pa3paboTka k€ HOBBIX MOJXOJOB K OILIEHKE DPAOOTOCIOCOOHOCTH TPyOOIPOBOJIOB
HEBO3MOXXHa ©0€3 BCECTOPOHHEr0 JKCHEPUMEHTAIbHOIO M3YyUEHHUsI BCEro KOMILIEKCa
XapaKTEpUCTHK COINPOTUBIIEHUS Pa3pyLIEHUIO MaTepuaia TpyO C y4eTOM OIpeNessSIoLIX
(akTopoB.

Panee [2, 3] ObL1 NpeasiokeH CIEAYIOMUNA AITOPUTM OLIEHKH JKUBYYECTH HU3JEIUN C
MarucTpaIbHOM TpemuHou (puc. 1):

1 IlpuMeHuTENPHO K HCCIEAyeMOMY OOBEKTY BBIOMPAIOT CXEMY HCHBITAaHWH Ha
MaJlopa3sMepHBIX 00paslax ¢ W3BeCTHOH (opmystoii pacyera KUH K, (¢ y4eToM IONpaBKu
Ha IUIACTUYHOCTH). OKCIEPUMEHTAJIbHO HCCIEAYIOT TPEUMHOCTOMKOCTh MarepHualia, u3
KOTOPOTO H3TOTOBJIEH OOBEKT, C YYETOM BCEX OCOOEHHOCTEH €ro SKCILTyaTallMOHHOI'O
Harpy>kKeHusl.

2 Ilo pe3ynbTaraM HCHBITAaHUH CTPOST KHHETHYECKYIO AMarpaMMy YCTaJOCTHOTO

paspymenus (puc. la) B KoopauHaTax ckopocTh nopexaenus dog/ dn — KUH K[ . Tlo sToii
nuarpaMMe omnpeaenstor noporopoe 3Hauenne KMH K, a taxke nBa mapamerpa (Cy, miy)

ypaBHEHUS

dO)F =CK(AK)V'1K, (1)

KOTOpOE€ OIMUCKHIBAET MPSMOJUHENHBIA yUaCTOK AUArpaMMbl YCTATOCTHOTO pa3pyIIeHUsI.
[Tockonbky mapamerpsl Cx U my B3aUMO3aBUCHMBI, JIOCTATOYHO OIPENEIUTh OJWH U3 HUX,
BTOPOH HAXOJIAT IO COOTBETCTBYIOIICH KOPPEISIIMOHHOW (opMyJie, CBOJKAa KOTOPHIX JaHa,
HarnpumMmep, B padote [4].

3 Pe3ynbraThl U3MEpEHUH MONIEPEYHON COCTABIISIONICH TUIACTHYECKOW nedopManuu Y
HCIOJIB3YIOT ISl IOCTPOEHMSI TUarpaMMBbl IUKJINYECKOTO YIPYTOIUIACTUUECKOTO pa3pyIIEHUs
obpasma ¢ Ttpemuuoi (muarpammbl [[YIIPOT) (puc. 16). OcoOGeHHOCTh 3TOW JaHArpaMMBbl
COCTOUT B TOM, 4TO npenenbHoe 3HadeHue KMH (nukinnyeckas BA3KocTh paspyluenus) Ky =
const Jisi 00pa3lioB pa3iWyHON TOMIIUHBL OINpefensioT ¢ MOMOIIbIO 3TOW JuarpaMMbl
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npenenbuble 3HadeHus KUH u yrsoxku (Kp v Yo).

4 Jnsg n3ydaeMoro oObeKTa yCTaHaBIMBAIOT MOJIEIb [y Bhraucienus KUH.

5 lonmyuyennsle B nm. 1 —4 naHHBIE MCIOIB3YIOT JUISL pacueTa KUBYYECTU Ny 0OBEeKTa
(puc. 12) ¢ yueToMm mapaMmeTpoB IIporpaMmHoro 6Jioka (puc. 1s6).

PaccMoTpuM mpHMeHEHHe ONMHCAHHOTO alropuTtMa i TpyO JIMHEHHOro yuacTka

HedTerpoBoa.
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PucyHok 1. ATroputm pacueTHO-3KCIePUMEHTaIbHOM OLIEHKH )KUBYUECTH 00bEeKTa

Figure 1. The algorithm of calculation and experimental evaluation of the crack growth life of object
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Jna AKCIEPUMEHTAIBHOTO OILICHUBAHMS XapaKTEPUCTHK LUKJINIECKON
TPEITMHOCTONKOCTH MaTepraia Tpyd JTMHEWHOW YacTH He(pTermpoBo/ia IMPOBOIMITN HCITBITAHHS
KOMIIAKTHBIX 00pa3lloB Ha YHUBEpPCAIBbHON cepBoruapasinueckoil mamuue Bi-01-102 npu
BHEIEHTPEHHOM pPACTSKEHUH B YCJIOBHUSAX KOMHATHOM TeMmieparypsel, ¢ dactotod 20 I'm u
koapdunuenToM acummerpun nukia R =0,1, cunycommanbHOi (opMe mHuKIa U TpH
temriepatype 17 — 23°C. Jlyist u3ydeHus: aHu30TPOIHH TPEITUHY B 00pa3iiax OpUeHTHPOBATIH B
JIByX HaIpaBJICHUSX: OCEBOM U OKpYXHOM. DBpIpe3ka o00pa3noB il HCIBITAHUN
OCYIIECTBIISUIACH U3 TPYOBI IMHEHHOTO ydacTKa HeTernpoBoa «/Ipyx0a» mocie IIUTeIbHON
sKcruryaTanui. OOpasipl BbIpe3alld C OpPHEHTAlMed Hajpe3a M yCTAJIOCTHON TpEHMHBI B
OCEBOM H OKpPY>KHOM HaIlpaBIEHUSX TPYOBbI, COIJIACHO CXeMe, PUBEJICHHON Ha puc. 2.

Pucynok 2. Cxema BbIpe3KH KOMITAKTHBIX 00pa3LoB: 1 — ¢ opueHTanmel TpeIHbl B OCEBOM HalpaBJIeHUH;
2 — ¢ opueHTauynei TpemrHbl B OKPY)KHOM HaIlpaBJI€HUN TPYOBI

Figure 2. Scheme of cutting of the compact specimens: 1 — with the crack growth in an axial direction;
2 — with the crack growth in a circumferential direction of the tube

KomnakTtHbiit oOpazer ¢ 3apUKCUPOBAHHBIM JATYUKOM PACKPBITHS BEPIITHHBI TPEITHHBI
YCTaHABJIMBAIA B 3aXBaTaX CEPBOTHAPABINYECKOW HCIBITATEIbHOW MamuHbL [locie dero
MIPOU3BOJIMIIM TIPEIBAPUTENILHOE BBIpAIIUBAHUE HAYAIBHON TPEIIMHBI OT HajJpe3a COTrJacHO
pexoMennanusM [5]. Cxema uCTIBITAHUH TIPUBEICHA HA PHC. 3.
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Pucynok 3. CxeMa UCNbITaHUS] KOMITAKTHOTO oOpa3ua (a) 1 u3MepeHus yTsaxku (6)

Figure 3. Scheme of the test of the compact specimen and measurement of the reduction width

[Tocne ucnbITaHU# 111 U3MEPEHUS YIIPYTOIIACTUYECKUX CBOMCTB MCCIEYEMON CTaln
MIPOU3BOIMIIN U3MEPEHHE YTHKKU ¢ (puc. 36) omacHOTo cedenus oOpasna, a Benununny KNMH
C Y4ETOM TIOINPABKH Ha TTACTUYHOCTD ONPeAeIIsIn 1Mo ¢opmyie [2, 3]

P (2)
K/ —=—"0%Y(0,):
1 to’\/E F F7
_ 2 3 4 3)
Y(O)F)—29,6—185,5((DF)+655,7((DF) —1017(0)F) +638,9(0)F) :
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wr=F;/ Fy, “4)
rae P — MaKCcUMalbHasl Harpy3ka UK, [ — u3MepeHHas JUIMHa TPEIIuHbL; ), B — pa3mepsl
oImacHoro ceueHust obpasna (puc. 2a); Y(@wr) — nonpaBouHast GyHKIUS, KOTOpass YIATHIBACT
TeOMEeTpHUI0 00pa3lia, CXeMy ero HarpyXeHHss M HHTErpajbHO BETUYHMHY ILIACTHYECKON
nedopManuu B OracHOM cedeHuu; Fy — HoMHHaNbHAs (10 1edopMalyi) II0MIas OTTaCHOTO
ceyeHus: oopaszna; F; — miuomajp, MOBpeXJAeHHass TPEIIMHOW IJIUHON [ W ompejdelieHHasl C
YYETOM IUTACTHYECKON JiepopMaIiuil CeYeHUsT; Wy — OBPEKIEHHOCTb.

AHaIUTUYECKOE BBIPAKEHHE [UIsl CKOPOCTH HAKOIUJICHHS IOBpPEXKIECHUH Ha CTaJuu
pPa3BUTHUS MAaruCTPaJIbHOW TPEUIMHBI MOKHO 3alucaTh B BUJAE CTENEHHOW 3aBHCHUMOCTH OT
YpPOBHS HMHTEHCHUBHOCTH HampspkeHMH AK ¢ y4éToM MOBpPEXIEHHOCTH @), IIOCIE
WHTErpUPOBAHUS KOTOPOH cienyeT popmya s OIEHKH KUBYUYeCTH [2, 3]

my

V= dd-w,) =—C, Ak, : 5)
dN 1-w,
1—(0 mg+l
=) ot (©)
C, (m, +DAK™

rae AK, — pa3HOCTh MakcuMalibHOTO U noporosoro 3Hadenuit KMH, re. AK, = K, — K, ;

Cx W mg — TIOCTOSHHBIE Marepuaia, OIpeesieMble MO KHHETHYECKOH auarpaMme

YCTaJIOCTHOTO pa3pyiieHus (cM. puc. la).
PesynbraThl mcnblTaHnit 00pa3LoB TMHA 1 W THMa 2 ¢ OpUEHTAaUWel TPEeLMHBI B OCEBOM M OKPY)KHOM
HaMpaBJICHUAX COOTBETCTBEHHO MPUBEJEHBI HAa PUC. 4 — 6.
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PucyHok 4. DxcriepyMeHTa bHble KHUHETHYECKHE TUarpamMMbl YCTaIOCTHOTO
pa3pylIeHUs KOMIIAKTHBIX 00pa3LoB THna 1 u 2

Figure 4. The experimental fatigue fracture diagrams for the specimens 1 and 2 types
(with crack attitude in axial and circumferential directions accordingly)
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[TomyuyeHHbIe MaHHBIE UCIONB3YIOTCS JUISl pacuyéra KUBYUYECTH KOMIIAKTHBIX 0Opa3lloB
Nowe o popmyie (6). Ha pucynke 5 mokasaHa 3aBHCHMOCTH KUBYUYECTH OT TOBPEKIEHHOCTH
@F KOMHAKTHBIX oOpasnoB tuma 1 u 2. M3 auarpammbl ciellyeT, 4TO MpU OJMHAKOBOM
MOBPEKIEHHOCTH 00pa3libl ¢ OpUEHTAMEW TpPEeHmMHbBl B OKPYXKHOM HamIpaBlieHUU Ooliee
CTOMKHE K pa3pylIeHHIO, YeM OOpa3Ibl ¢ OpPUEHTAIMEl TPElUHbI B OCEBOM HaIlpaBJICHUMU.
[Ipn wr=0,7 NDfCTHn1=0,23'106 IUKJIOB, a NDfCTHn2=O,6'106 IIUKJIOB, YTO OOJIbIIe O0Jiee YeM B

2 pa3za.
200 -
180 3
g
= 160
=
a&j 140
=
E 120 * axial
MH 100 = circumferencial
80
60
40 gR——E
-T " -
20 r
O R B T L e L I i
0 o1 02 03 04 05 06 07 08 09 1 1,1
¢, mm
PucyHok 5. DxcriepuMeHTallbHbIE JUArPaMMbl IUKIMYECKOr0 YIPYroIiacTHIecKoro
pa3pylIeHNs KOMITAKTHBIX 00pa3LioB THMa 1 1 2 (¢ opueHTalueil TpeIHbl B 0CEBOM U
OKpYHOM HarpaBJIeHUsIX COOTBETCTBEHHO)
Figure 5. Representative experimental cyclic elasto-plastic fracture diagram for the
specimens of type 1 and 2 (with crack attitude in axial and circumferential
directions of a tube accordingly)
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PucyHok 6. 3aBUCHMOCTD )KMBYYECTH OT MOBPEXKAEHHOCTH KOMITAaKTHBIX 00pa3noB Tuma 1 u 2

Figure 6. Dependence of the crack growth life on the damage for compact specimens of 1 and 2 types
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OnHako 17151 BBIYMCIICHUS KUBYUYECTH pealbHOl TpyOsl HeoOXxoaumMo Gopmyisl (2) — (6)
[epecunTaTh ¢ y4€ToM (Qu3MUecKux pasMmepoB TpyOsl IlpmHsB, uro Hambomee omacHoOU
SIBIISICTCS. TIPOJIOJIbHASL TPEIMHA MOJTYdJUTUITHUECKONH (OPMBI, MPHUJIEM K BBIPAKECHUSM IS
BBIUMCIICHHS TToBpexaeHHOCTH 1 KNH [2]

a 2
== 7
i (D_Zh) 1/4
K, o =5 0 Y(0,); 8
1 2\/% F F ( )
Y(0p)=199-0410) % +1870, -38480,)° 2 +5385(0,)°, ©)

rae P — pabouee naBieHue B TpyOe; a — TIIyOMHA TPEIIUHBI; i — TOJIIUHA CTEHKH TpyObI; D
— aMeTp TpyOBL
[TpakTrueckyto peanu3anyio pacCMOTPEHHOIO alropurMa pacyera (cM. puc. 1) mpo-
WLUTIOCTPUPYEM Ha TIpUMEpe OlleHUBAHKE YKUBYUIECTH TPYOBI IMHEHHOM JacTh HeTernpoBoIa
«Jlpyxk0a».  DKCHEpUMEHTAJIbHO  YCTAHOBJICHHBIE  XapaKTEPUCTUKU  LHUKINYECKOU
TPEIMHOCTORKOCTH TpYyOHOUM cTanmu mocje anuTenbHoi (6osnee 30 er) SKcITyaTanuu:
npu abcomotHo# Temnepatype 7 = 293 K moporoBoe u kpurudeckoe 3HadeHus: KIH
cocrapisor Ky, = 4,91 MIlawm , Ky = 54,75 MIla+/m ; 3HaueHus napaMmeTpoB ypaBHEHUS
(6) paBubl C, =4,0-107""; my, = 1,556.

Ha puc. 7 npexacraBnensl MocTpoeHHbIE HA OCHOBE (7) — (9) KMHETHYECKHE KPHBBIE
HAKOIUICHUsI TOBPEXJEHUN (3aBUCHMOCTU moBpexaeHHoctn oT ypoBHs KHWH) B TpybOe
nuameTpoM 820 MM, TOJIMUHOW CTeHKH 11,5 MM € TOJXy3JUIMOTAYECKON MPOAOIBHON
TPEIIMHOM ITPH pa3INYHbIX YPOBHSX JaBieHus B TpyOe (p = const): 1, 2 u 3 MlIIa.

1
09 | //
0,8 F — _
0,7 / |- ol
06 | =T

.05 BT

* 04 —_—
0,3 —_ =2 ——
0,2 R
0,1

0
0 20 40 60 80 100 120 140

Kimaxs MPa-m'?

Pucynok 7. Kunetndeckrie KprBble HAKOTUICHUS TTOBPEXICHII B TPYOe ¢ MOTYJUIUIITUIECKOM MPOI0IEHOM
TpewuHo npu aasneHuu p = 1 MIla (1), 2 MIla (2) u 3 Mlla (3)

Figure 7. Kinetic curves of damage accumulation in a tube with a longitudinal semi-elliptical crack at pressure
p=1MPa(1),2 MPa (2) and 3 MPa (3)

Ha puc. 8, 9 nan rpaduueckuii ananu3 (¢ momortsio popmyn (6) — (9)) 3aBucumoctu
KUBYYeCTH ¥ CpOKa DJKCIUTyatalud TpyObl JIMHEHHOW dYacTH HepTempoBoga ¢
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MOTYIJUIANITHYECKOW TPOJIOJIBHOW TPEIIMHON OT MOBPEXKAEHHOCTH TaK)Ke HPH Pa3TUUYHBIX
YPOBHSIX JaBiieHusI B TpyoOe (p = const): 1, 2 u 3 Mlla.
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PucyHok 8. 3aBHCHMOCTB JKUBYYECTH OT TOBPEKAEHHOCTH U TPYOBI C TIOTYJUIAIITUYECKOM TIPOIOTEHOM
TpewnHo npu aasnaeHuu p = 1 MIla (1), 2 MIla (2) u 3 MlIla (3)

Figure 8. Dependence of the growth life on the damage for tube with a longitudinal semi-elliptical
crack at pressure p = 1 MPa (1), 2 MPa (2) and 3 MPa (3)
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PucyHok 9. 3aBHCUMOCTb CPOKa IKCIUTyaTali OT MOBPEKIEHHOCTHU AJIsl TPYOBI C MOMYIIIIUNTHYECKOI
MPOAOJIbHOMN TpelnHoi npu AasiaeHud p = 1 MIla (1), 2 MlIla (2) u 3 MIla (3)

Figure 9. Dependence of the service term on the damage for tube with a longitudinal semi-elliptical crack at
pressure p = 1 MPa (1), 2 MPa (2) and 3 MPa (3)
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MEXAHIKA TA MATEPIAJIO3HABCTBO

BeiBoasbl. [y mpakTUyeckoro MpUMEHEHHUs PEKOMEHJIOBAHBI allTOPUTM M METOIMKA
pacueTHO-IKCIIEPUMEHTATLHOW OIEHKH JKMBYYECTH OOBEKTOB, OSKCILTYyaTHPYIOIIUXCS B
YCIIOBUSX IUKJIMYECKOTO YNPYTOIUIACTHYECKOro ae(hOopMUpOBaHMs, KOTOpPHIE OCHOBAHBI Ha
WCTIOJIH30BaHUU JIEPOPMANIMOHHOTO TOJIX0/Ia — M3MEPEHHH YTSDKKH 00pasiia, IMOCTPOSCHUH
JarpaMMbl IUKIMYECKOTO YIPYTOIUIACTHYECKOTO pa3pyIieHusl.

JlaH mpuMep aHaM3a KUBYYECTH TPYO JIMHEHHON YacTH HEPTEeNpoBOAa B YCIOBHSIX
JUTUTEJIEHOTO BO3JEUCTBUS MOBPEKAAIONINX (PaKTOPOB.

Conclusions. The algorithm and procedure of computational experimental evaluation of
crack growth life of objects operated under cyclic elastic-plastic deformation, which is based
on the use of strain approach - measuring of specimen’s width reduction, charting the cyclic
elastic-plastic fracture diagram, for practical application are recommended.

The example of the analysis of the crack growth life for pipes of the linear part of the
pipeline under prolonged exposure to damaging factors is given.
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