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O06camHi TpyOU eKCIUTyaTyIOThCS 3a CKIQJIHUX YMOB IMOETHAHHS MEXaHIYHUX
HaBaHTa)XeHb Ta KOPO3MBHO-HABOJHIOBAIBHHUX cepelnoBHlN [1], a ix pylHyBaHHS
CIIPUYMHSIE 3HAYHI HETAaTUBHI HACHIAKH. 38 TAKUX YMOB €KCILTyaTallii BaXKIIMBUM €

OILIIHIOBaHHSI POOOTO3aTHOCTI pr6HI/IX cranelf, 0ocoONMBO iX OMOPY KPHUXKOMY
pyI/IHyBaHHIO [2]. ¥V poboTi omiHMIM CXMUIBHICTH JABOX CTainel obcamHuX TpyO 3
p13HOIO MleOCprKTypOIO JI0 KPUXKOTO pYHHYBaHHS Ha cTaii pocty TPILMHU Ha
OCHOBI aHalli3y HanpyXeHo-Ae(hOPMOBAHOTO CTaHy y BEPIIUHI TPILMHU Ta YHUCIIO-
BUX PO3PaxyHKiB.

Jocnigumu crane 3212 3 MIKpOCTpYyKTyporo ApiOHO3EpHUCTOrO copoiToro-
nioHoro mepiity Ta crtank SO0I' 3 rpy0o3epHUCTOI0 (HEepUTHO-TIEPITITHOK MiKpO-
cTpykTypoto. ba3oi MexaHiuHi BracTUBOCTI ctaii 3212: rpaHuUIst MIlTHOCTI oyts =
= 884,6 MIla, rpanuIs IMHHOCTI oys = 683,8 MIla, BiHOCHE BHIOBXKCHHS O =
=25,3%, BigHOCHE 3BYXeHHS W = 72,9%; cram 500 ours =795,8 Mlla, oys=
=395,6 MIla, &=19,0%, y=42,6%. Ynmapua B’s3kicte cram 322 KCV =
=16,2 Ix/cm?, ctani 50I" KCV =22 JIx/cm?. Crane 50I" HuK4uoi MillHOCTI Ta
TUTACTUYHOCTI TOPIBHSHO 31 cTayuto 3212 xapakrepusyBayiacs TaKOX Jy>Ke HU3b-
KM OIMOPOM KPUXKOMY pyHHYBaHHIO.

Jlns aHamizy Harpy»keHO-Ie(OpMOBaHOTO CTaHY y BEPIIMHI TPIIIMHU BHUKO-
pUCTanM paniie po3pobieHuit Mmeron [3]. MojentoBaau MeXaHiqHy TOBEIIHKY Ma-
Tepiany y BepIIMHI TPIIIMHMU IIJIOCKOTO 3pa3Ka 3 O/IHI€I0 OOKOBOIO TPIIMHOIO, Ha-
BaHTAXXEHOTO 3TWHOM, 32 JIOIIOMOTOI0 METOJy CKIHYEHHHMX €JEMEHTIB y Mporpami
ABAQUS. YncenpHui MiAXig TPYHTYETHCS HA BUKOPUCTAHHI TAHUX, OTPUMAaHUX 3
ICTUHHUX Jiarpam po3Tsry. B pe3ynbraTi MOJETIOBaHHS OyJI0 OTPUMAHO PO3IOJIi-
JIM HaIlpy>KeHHs Ta AedopMalliil y BepmmHax TpimmH 00ox crajiei (puc. 1). Bumi
3HA4YEHHsI HOMIHAJIBHUX HAIpPYXXeHb 02, BIacTHBI cTaii 3212 3 BHIIOI0 MIIHICTIO.
Hopwmogani 11010 rpaHuIli IUIMHHOCTI 3HAYEHHS HAIIPY)KEHb 022/0ys BUILI IJIS CTa-
i 50T 3 HIDKYOIO MIIHICTIO, 8 TX MAKCUMYM € OJIFKYHMM JI0 BEPIITHHU TPIIIUHH, IO
BKa3ye Ha OLIBLITYy IPOTHO3HY CXWJIBHICTD L€l CTadi A0 KPUXKOTO PyHHYBaHHS Ha
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cTafii poCTy TPIMHH MOPIBHSAHO 3i ctayntro 32172, [MoxiOHI TeHAeHIl oTpuMau
TAKOX Yy PO3Io/iiax KoedilieHTa TPHOCHOCTI HaNpyXeHb IoIepey BEpIINHA Tpi-
IIMHYU Ta e(heKTUBHOI TUIACTUYHOT JledopMallii, 110 BKa3yIOTh HA BHUILY CXUJIBHICTH
JI0 Kpuxkoro pyinyBanHs ctani S0I' 3 rpy0o3epHUCTOI0 PepUTHO-NIEPITITHOIO MiK-
POCTPYKTYPOFO Ta HUKIOIO MIITHICTIO.
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Puc. 1 Po3nonin HOMIHAIBHUX G22 Ta HOPMOBAHHX 022/0ys HalpyKeHb Nepe/t
BEPIIMHOIO TPIMMHM y cTamsx 3212 ta 50T

OTXe, MOJICITIOBAaHHAM MiATBEPKCHO KPUXKIIINN MEXaHi3M pyHHYBaHHS Ha
cramii pocTy TpilHU st rpy0Oo3epHuUCTOl ctanmi S0I° mpoTu ApiOHO3EpHUCTOT
3202, 1m0 y3ro/pKy€eThCs 3 EKCIEPUMEHTATPHUMU OIIHKAMU MEXaHIYHUX BIIACTU-
BOCTEH, sIKi TOB’sI3aHi 3 PI3HUM OIOPOM KPUXKOMY PYHHYBaHHIO JOCIIKCHHX
cTaJyew.
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ASSESSMENT OF SUSCEPTIBILITY OF PIPE STEELS TO BRITTLE FRACTURE AT THE
STAGE OF CRACK GROWTH

The stress-strain state at the crack tip for specimens made of pipe steels with different mic-

rostructure was analysed. The finite element method was used for the simulation of the spe-

cimen with crack, and the true stress-strain curves of the steels were used for calculations. A

higher susceptibility to crack growth by the brittle mechanism was confirmed by the simula-

tions for the coarse-grained steel with lower strength compared with the other one.
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