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OLEHKA PASMEPOB YYACTKOB 3AMEAJIEHUA
N YCKOPEHUA PA3BUTUA TPELLUHDI
B NPEAOENAX 30HbI BIINAHUA MNEPEMPY3KU «PACTAXEHUE»

M.T1. MNMenuneHko

MazHumozopckuli 2ocydapcmeeHHbIl mexHU4YecKul yHugsepcumem

um. I.A. Hocosa, 2. MacHumozopck

IIpoBeneHH! yCTalOCTHBIE MCHBITAaHHUS BHELEHTPCHHO-pacTSHYTHIX (BP) xoMmakTHBIX 00pas-
LIOB TIpY BO3AEHCTBUHM OJHOKPATHBIX MEPErpy30K «PacTsKEHUE». YCTaHOBJIEHO, YTO YBEIHMUYCHUE
3aJep>KKU B Pa3BUTHU TPEIIMHBI C YBEIWYEHUEM YPOBHA NEPErpy3KH IMOJHOCTBIO KOPPEIUPYET C
XapaKTepoM M3MEHEHHUS BEIUYUHBI M TMPOTSDKEHHOCTH OCTATOYHBIX CXKUMAIOIIMX HAMpSOKEHHH,
(bopMupyronuxcs Briepean GpoHTa TPELIMHBI ITOCie eperpy3ku. B npenenax 30HbI BIUSHUS Hepe-
IPY3KH «pacTsHKEHHE» BBIJEJICHBI XapaKTepHbIE YYaCTKU U3MEHEHHS CKOPOCTH POCTa YCTalIOCTHOH
TpemuHbl (PYT). IIpemnoskeHs! BEIpaXeHHs U ONPEIETICHHUs Pa3MepoB OTAETBHBIX YJacTKOB B
Ipefieniax 30HbI BIUAHMSA. [IpHBeAeHbI pe3ynbTaThl CPAaBHEHHS OITyOJIMKOBAHHBIX YKCIICPHIMEHTAIb-
HBIX JAQHHBIX C PACUYETHBIMH, ITOJYYCHHBIMH C ITOMOINBIO NpEIJIaraeMbIX BBIpaXKEHHH. Xopoiiee
COBMAJICHHE PE3yNIHTATOB HAITISIIHO HOATBEPKAACT JOCTOBEPHOCTH IPEIaraéMbIX BEIPaXKCHHH.

Kniouesvle cnosa: npoenosuposanue cpoka ciyicOvl, 30HA 61UAHUA Nepeepy3KU «pacmsice-
HUey», Y4acmoK 3aMe0NeHUs, YUacmok cmabuibHo20 pocma mpewunsl, y4acmox YCKOpeHus, yCma-
JIOCMHble UCNbIMAHUS, OCIMAMOYHbLE COHCUMAIOUIUE HANPSAICEHUS.

HeoTremnemoli 4YacThio pemIeHHS MPOOIEMBI
06e30MacHOCTH 3JaHUIl M COOPYXEHUH SBIsAETCA
pa3paboTka METOJOB IIPOTHO3UPOBAHUSI CpOKa
CITyXOBI 3JIEMEHTOB METAJUIMYECKUX KOHCTPYKIHH C
TpeInHaM¥, BOCTIPUHUMAIOINX UKIMYECKHE BO3-
nefcTBUS.

OKCIUTyaTalMOHHOE HarpyKeHHWe XapaKTepu3y-
eTcsi M3MEHEHUSIMH CPETHEr0 YPOBHS, aMIUTUTYIIBI,
MIepeX0ZaMH C BHICOKOTO YPOBHSI Harpy)KEHHs Ha HU3-
KWH, OMHOYHBIMH BBHIOPOCAMHU HArpy3KH, YTO BBI3BI-
BaeT yCKOPEHHE M 3aMeNIJICHHE Pa3BUTHS TPEIIUHEIL.
i 0OBACHEHHS U ONMUCAHUS BIHSHUS B3aHMMOJACHCT-
BUS IIMKJIOB PA3HOTO YPOBHS HA POCT YCTAIOCTHOW Tpe-
umasl (PYT) pa3paborano MHOXKECTBO Mojenei: 3a-
KPBITHSL TPELIMHBI, OCTATOYHBIX HaNpsDKEHUil, B3au-
MoJIeiicTBUS IUTacTHUECKUX 30H. OOmmMM HemocTat-
KOM MOJIeJIel SIBJISIETCS] KOHCEpBaTUBHAS OIICHKA pas3-
MEpOB 30HBI IIACTHYECKUX IedopMaruii, oOpa3yro-
uieiicst npu neperpyskax [1].

ITo pesympTaTaM ycTaJIOCTHBIX HCIIBITAHUH BHe-
uenrpenHo-pactanyteix  (BP) oOpasmoB w3 cramm
BC13cn mpm OZHOKpAaTHBIX PACTATMBAIOIIMX IIepe-
rpy3kax c¢ ypoBHsmMu OLR=1,5 u OLR=1,7
(OLR =K01/K rae K,;— maxkcumansHeiii KH

MKna neperpyskd, K, — MakcuManeHbli KHWH

max °?

pabouero HarpyXeHus) NpH 3HAKOIOCTOSHHOM Ha-
TPYKEHHH YCTAHOBJIEHO, YTO YBEJIMYCHUE 3aJCPKKU B
pPa3BUTUM TPELIMHBI C YBEIMYEHUEM YPOBHS Iepe-
IPY3KH MOJHOCTBIO KOPPEIUPYET C XapaKTEPOM U3Me-
HEHUS BEJIMYUHBI MU IPOTSHKEHHOCTU OCTAaTOYHBIX

CKMMAIOIINX HaNpsOKCHUH, (GOPMHUPYIONIUXCS BIIEpe-
11 (ppOHTA TPEUIUHBI ITOCIIE TIEPETPY3KHU.

B npenenax 30HBI BIMSHUS IEPErPY3KH MOXKHO
BBIACIINUTD YUaCTKU:

— cpasy Iocie BO3JeHCTBHS BhIOpoca HabOmroma-
eTcsl pe3Koe KPaTKOBPEMEHHOE YCKOPCHUE B Pa3BUTHH
TPEIUHEI (y4acTok 1-2);

— Ha yJacTKe 2—3 CKOpOCTh pocTa TPEIIMHBI I10-
CTETICHHO CHIKAETCS, IOCTHI'asi MUHUMYMa B TOUKe 3;

—Ha ydJacTke 3—4 TpemuHa pa3BUBAETCS C II0-
CTOSIHHOM CKOPOCTHIO;

—Ha yuyactke 4-5 ckopoctb PYT Bo3pactaer no
YpOBHS (TOUKa 5), KOTOPHIA UMeT OB MECTO B CIydae
OTCYTCTBHSA IEPETPY3KHU.

Pasmepsl yuactkoB 3amemnenus (1-3) u yckope-
Hus (4-5) B mpenenax 30HBI 33JCPKKH XOPOIIO COB-
MaslafoT ¢ pa3MepaMy, BBIYUCICHHBIMH 110 (OpMYJIaM:

AK?

Al =—2%, (1)
2nSy
K2

Ary(;K = maz b (2)
ToT

rae AK,, — pasmax KMH B nomyuukie pasrpysku 1e-

pErpy3Ku; G, — Npefel TeKy4ecTd CTany; S; — LHK-
JIMYECKHUH TPEe/IeT TEKyYeCTH CTaIH.

Ha puc. 1, 2 npencraBieHs! pe3yabTaThl CpaBHe-
HUS SKCIIEPUMEHTAIBHBIX Pa3MEpOB yIaCTKOB 3aMej-
JICHUA ¥ YCKOPEHHUS B Pa3BUTHU YCTAJIOCTHON TPELIH-
HBI, TIOJTyYeHHBIX B pabotax [2, 3] u HacTosImeM Hc-
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OueHka pazMepoe yyacmkoe 3aMedIeHUs U YCKOPEeHUsT pa3eumusi mpeujuHb!
6 npedesiax 30HbI /IUSHUS TepPe2pPy3KU «PacmsiKeHuex»
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Puc. 1. Pa3Mepr y4yacTKoOB 3aMeaneHuss B pa3BUTUUN TPELLUHbI
B 30He BNMUAHUA Neperpy3kun «pacTtsxxeHue»
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Puc. 2. Paamepbl y4acTKOB YCKOPEHUsI B Pa3BUTUM TPeLLUHbI
B 30HEe BIUSIHUA NeperpysKu «pacTshKeHue»

CJIeJIOBaHUH, C pa3MepaMH, BBIYHCICHHBIMU TI0 BBIpa-
xeHusM (1) u (2).

Xopomiee  COBHAACHHE  JKCIEPHUMEHTAIBHBIX
JTAaHHBIX C PAaCYETHBIMHU HATJISAHO MOATBEPIKIACT JOC-
TOBEPHOCTh ITPEJIaracMbIX BEIPasKCHHUI.
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ESTIMATION OF THE SIZES OF SECTIONS
OF DECELERATION AND ACCELERATION IN CRACK GROWTH
INSIDE THE ZONE OF TENSION OVERLOAD INFLUENCE
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In this work fatigue tests were conducted using eccentrically-stretched compact specimens un-
der the influence of single tension overload. An increase of the crack growth delay with increasing
of overload level is completely correlated with changes in formation of residual compressive
stresses at the crack tip. Inside the area of overload influence there are different sections of fatigue
crack growth. Expressions to determine the sizes of this sections are proposed. The results of the
comparison of published experimental data with the calculated data obtained using the suggested
expressions are shown. Good agreement of the results clearly confirms the accuracy of the proposed

expressions.

Keywords: life prediction, zone of influence of tension overload, deceleration section, section
of stable crack growth, acceleration section, fatigue tests, residual compressive stresses.

References
1.Emelyanov O.V., Pelipenko M.P. [Estimating the size of the zone of plastic deformation at the top of the fa-
tigue crack with tension overload]. Bulletin of the South Ural State University. Ser. Construction Engineering and

Architecture. 2014, vol. 14, no. 4, p. 21-29.

2.Shuvalov A.N. Vliyanie ispitatelnoy peregruzki na ustalostnuyu dolgovechnost listovikh konstrukziy. Dis.
kand. tekhn. nauk [Effect of Overload Test on the Fatigue Life of Sheet Structures: Cand. sci. dis.]. Moscow, 1982.

236 p.

3.Trask D.A. Experimental and numerical investigation into Fatigue Crack Propagation Models for 350WT
steel. Master of applied science thesis. Dalhousie University, 1998. 200 p.

Received 1 July 2015
OBPA3ELl HUTUPOBAHUSA FOR CITATION
[enumnenko, M.IL. O06e3B0KHBaHUE 0CaJIKOB, Pelipenko M.P. Estimation of the Sizes of Sections

00pa3yIoIUXCsl MPU PEarcHTHOM pa3ioKEeHHUH OTpabOTaH-
HBIX 3MYJIbCHOHHBIX skupakocteit / M.IL. [lemunenko // Bect-
HuK HOYpI'Y. Cepus «CTpOUTENBCTBO U APXHUTEKTYpa». —
2015. - T. 15, Ne 3. — C. 58-60.

of Deceleration and Acceleration in Crack Growth
Inside the Zone of Tension Overload Influence. Bulletin of
the South Ural State University. Ser. Construction Engineer-
ing and Architecture. 2015, vol. 15, no. 3, pp. 58-60. (in
Russ.)

60 Bulletin of the South Ural State University. Ser. Construction Engineering and Architecture.

2015, vol. 15, no. 3, pp. 58-60



