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BMAAMB UWMKTIYHNX HABAHTAXKEHb HA OMIPHICTb TPYBHOI
CTAJII PYVHYBAHHIO Y CIPKOBOJAHEBUX PO3UNHAX

PO3rnsiHyTO posb LMKIIYHUX HaBaHTaXKeHb Y PyiHYyBaHHI Tpy6HOT cTani 20 y CipKOBOAHEBOMY PO3YMHI
NACE. MNokasaHo, W0 UMKNIYHI HaBAHTXXEHHS 3HWXKYIOTb CTIMKICTb [0 pyhHYBaHHS cTanv 20 y CipKo-
BogHeBoMY po3umHi NACE, y SiKOMy BOHa CXW/bHa 0 KOPO3iHOro PO3TPiCKyBaHHSA. Y CTaHOB/EHO, WO
npy NOCTIHIMA cepefHin Hanpy3i LMKNy O, 30iMbLUEHHA aMNAiTyAN UMKNIYHUX HaBaHTaXKeHb 3HVKYE
onipHicTb Tpy6HOi cTani 20 pyliHyBaHHIO B cepegosmiyi NACE.

In this article the role of the cyclic loadings on resistance of pipe steel 20 in hydrogen sulphide solution of
NACE is discussed. Shown that the cyclic loadings reduce strength before destruction of steel 20 in hy-
drogen sulphide solution of NACE in which it is inclined to stress corrosion cracking. Specified that at
permanent middle tension of cycle o, the increase of amplitude of the cyclic loadings reduces resistance
of pipe steel a 20 destruction in the environment of NACE.

Bctyn. OfHMM i3 WwinaxiB 3abe3neyeHHs eHepreTUYHOT He3aneXXHOCTI YKpai-
HWN € OCBOEHHSA Lenbgy YopHoro i A30BCbKONo MopiB, e 3HaxoauTtbed Ao 30 %
3arasibHoAepXKaBHMX 3anacis (y ra3oBoMy ekBiBasIeHTI) Ha(TK, rasy i ra30KOHAeH-
caty [1]. Ans po3pobKu Umx podoBuL, NOTPiGHe 06/1aaHaHHSA, Sike B MPOLIECi eKc-
nayarauii 3a3Hae CyMICHOrO BMAMBY CTaTUYHMX | LMKIIYHUX HaBaHTaXKeHb Ta ar-
PECUBHOI0O CepeaoBuLLa — MOPCHKOT BOAM, L0 MICTUTb KOPO3iAHO-aKTUBHI AOMILL-
KW, 30Kpema, X/IopuAan i CipkoBoAeHb. JOMILLKM CIPKOBOAHIO MICTATLCA TakKoX 1Y
B1AOOYBHMX NPOAYKTaX HU3KM Ha(hTOrasoBux pofdosuLl. Lle, B CBOKO yepry, cTa-
BUTb NiABULLIEHI BUMOIX A0 MaTepiaiB YCTaTKyBaHHS Ta BUMarae Aeta/lbHoro Bu-
BUYEHS BM/IMBY Ha iX Npaue3faTHICTb eKcniyaTauiiHUX YAHHWUKIB, AKi CNif Bpaxo-
BYBaTW Npu B1UOOPI NEBHOr0 KOHCTPYKLIAHOIO MaTepiany.

Y Ui poboTi AOCNIMKEHO BNIMB TaKUX YNHHUKIB — CTATUYHUX | LMKNIYHMX
HaBaHTaXXeHb — Ha pyWHYyBaHHA TPYOHOT CT. 20 — Halbi/bL LWIMPOKO BXMBAHOIO
marepiany TpybonpoBogiB.

Martepianu Ta MeToAM focnimpkeHb. Jocnipkysannm TpybHy Ct. 20
(0,2 % C; 0,25 % Si; 0,45 % Mn; o, = 400 MIMa; 0y, = 290 MMa; 0 = 20 %
P = 45 %). BukopucTtoByBanm CTaHAapTHI 3pasku (puc. 1), 3 giameTpom poboyoi
4yacTuHM 6,4 MM Ta 5 MM 3rigHO 3 BUMoramu [2, 3], BUroToB/eHi i3 3aroToBOK, BU-
pi3aHNX 3 TPy6M 3i CTIHKOK 3aBTOBLUKN 10 Mm. KOpo3nBHe cepefoBulLe — CTaHaa-
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pTHUIA BogHWUIA po3unH NACE Takoro cknagy: 5 % NaCl + 0,5 % CH3;COOH +
H,S (HacnueHHs), pH 3 — 4, 20 + 2 °C [2]. KpuTepiit oLiHKK ONipHOCTI CTasi pyil-
HYBaHHIO Mif CTaTUYHUM HaBaHT&XKEHHAM — YMOBHE MOPOroBe Harpy>KeHHA Opgp
TOGTO Harnpy>XXeHHs, MpY SIKOMY CTa/lb He PYAHYETbCA 3a 6a3y BUNPOOYyBaHb
(720 ros). BunpobyBaHHA Ha CXU/IbHICTb [0 KOPO3iHOIO PO3TPICKYBaHHA MPOBO-
AWM Ha YCTaHOBLi BaXiNIbHOro TUMY, Ha SKil 3a JOMNOMOroK BaHTaXiB 3alaBanu
MOCTIViHE 3HAYEHHS CTAaTUYHMX HABAHTaXKEHb.
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Puc. 1. 3pa3ku A4ns AOCNiKEHb Ha KOPO3iliHe PO3TPICKYyBaHHS (a) Ta
ManoumKnoy BTomy (6)

KpuTepiidi onipHOCTi Manoumknosii BTOMi — 0g (R — KoeiiLieHT acumeTpil
LMKY) — HabifibLue 3a BE/IMYMHOK 3HAYEHHS HaNPYXXeHHA LUKy, nif dieto SKo-
ro 3pasoK He PYNHYeTbcA 3a 6azoBe uucno uuknis [3]. BTOMHI BUMNpobyBaHHS
MPOBOAWN HA MOLEPHI30BaHIn MawnHi IMA-5, yacToTa HaBaHTaXkeHHA 1 'y, Ana
BMBYEHHSA CYMICHOIO BM/IMBY CTaTUYHUX | UMKNIYHUX HABaHTaXXeHb BY/10 BUKOPU-
CTaHO MOJEpHi30BaHy HamMu YCTaHOBKY BaXifibHOro tuny. [na HaBefaeHHA LMKII-
YHMX HaBaHTaXeHb 1i 6Y/10 OCHALLEHO KPUBOLLMMHO LWATYHHUM MeXaHi3MOM 3 Ya-
CTOTOH 06epTaHHA 0,5 L.

PesynbTatu Ta iX 06roBopeHHs. MeTta po60oTn — AOCNIANTM BNANB CTATUY-
HUX | UMKNIYHUX HaBaHTaXXeHb Ha OMipHICTb TPY6HOI CT. 20 pyilHYyBaHHIO Y PO3-
ynHi NACE. [ns uboro HeobxigHO 6yn0 BM3HAYMTWU: MOPOroBE Hanpy>XXeHHs
Ct. 20 y cipkoBogHeBoMy po3unHi NACE; BnivB xapakTepucTuK LMKIY (0 m, Omax,
0,) Ha onipHicTb CT. 20 pyinHYBaHHIO Y LIbOMY XX PO3UMHI.

BcraHoBneHo, wo Ct. 20 y cipkoBogHesomy po3umHi NACE udyTtnvea fo
KOPO3iHOr0o PO3TPICKYyBaHHA — MOPOroBe HanpyXeHHs Onq, = 160 MIMa. Beaxa-
€TbCA [4], Wo cTanb NpuAaTHa 414 ekcriyartauii y CipKOBOAHEBOMY CepefoBULLL 3
BUCOKNM BMICTOM H,S, AKLLO Oy = 0,80; (0p2). 3rifHO 3 HAWMMKM pesy/ibTatamu,
Ct. 20 uboMy KpuTepito He BifNOBIAAE, OCKINbKN Onep= 0,60; (puc. 2). ToMy BOHa
BUKOPUCTaHa HaMu fiMlle SK MOAeNbHWUIA MaTtepian AN OLiHKMW B/MBY OKpe-
MUX MapameTpiB Ha Ti KOPO3iiHO-BTOMHE PYHYBaHHS.
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Puc. 2. 3anexHictb 0 — t 451 TpyoHoi CT. 20 y po3unHi NACE

Y cipkoBogHeBomy po3unHi NACE TakoX 3HWKYETbCA AOBrOBIYHICTb CTai
nig Ai€0 LMKNIYHOTro HaBaHTaXKeHHA 3 yacToToto 1 Iy (puc. 3): 0.4 «p= 210 Mra
Ha 6asi Bunp6ysaHb 2:10° UMKNiB, B TO yac AK Yy MOBITPi O, CTAHOBUTL
260 MrMa [5], T06T0 0.1 yop= 0,8 0.1. Ockinbku CT. 20 CXn/ibHa [0 KOPO3ilHOro po-
3TpickyBaHHSA y po3umHi NACE, i 4OBroBiYHICTb Nifg UMKNIYHUM HaBaHTaXKEHHAM
B 00/1aCTi HU3bKMX YacTOT BM3HAYaTUMETHLCA CYMICHOK [i€EK0 KOPO3iHOT BTOMM i
KOPO3iNHOro po3TpicKyBaHHS [6].

OTpuMaHi HaMu1 pesynbTaTi 3acBIfUNIN, WO LMKIIYHEe HaBaHTaXXEHHS HaBIiTb
3 HeBE/IMKOIO aMNAITYAoH i cepefHIM Hanpy>XXeHHAM LMKNY Op, PIBHUM Opgp Nif,
CTaTUYHUM HaBaHTaXKEHHSM, T06TO 160 MTIa, CyTTEBO NPUCKOPHOE MPOLIEC KOPO-
3iiHO-MexaHiYHoro pyHyBaHHA CT. 20 (puc. 2 i puc. 4, nos. 1, 2, 5).

306iNbLUEHHA amMNIITYAM UMAKAY YABIYI MPU TOMY XX 3HaYeHHi O, CKOPOTWU/IO
yac pyinHyBaHHS 3paskiB GifibLue, HDK Ha Nopsagok (puc. 4, nos. 1, 2). AHa/IONYHO
BMN/IMBa€ Ha AOBrOBIYHICTb CTani 30iNbLUEHHA CEPeAHbOro HamnpyXXeHHs LMKIY:
Hanpuknag, 36iNblIeHHSA 0, 3 160 MIMa go 205 MIMa, T06T0 npnbnnsHo B 1,2 pasa,
CKOPOTWNO Yac Ao pynHyBaHHA 3 570 rog ao 470 MIMa, To6TO TakoX B 1,2 pasu
(puc. 4, nos. 4, 5).
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Puc. 3. Kpmea ManouuknoBoi KoposiiHot BTomu CT. 20 y po3unHi NACE

o, MMNa 1 2
3009, [,

280 T 4
26“':/ f///// ~ ff
240 § & / z 5
220 |/

200 - I . /
180 -

I !
140 - .
120 - !
100 -
80
60
40 ®
20
f

— & T I T I & = L r I T F
0 100 200 300 400 500 600 700 800

T, rog
Puc. 4. Bnnne cepefiHbOro Hanpy»eHHs Ta aMnaiTyan UUKNY Ha UMKNIYHY JOBrOBIYHICTb
CT. 20 y po3unHi NACE
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Pi3ke 3MeHLLEHHSA Yacy A0 pyWlHyBaHHA CT. 20 B CipKOBOAHEBOMY PO3YUHI
NACE nig UMKniYHUM HaBaHTaXXeHHAM MOPIBHAHO 3 BUMPOOYBaHHAMM Nif CTaTu-
YHUM HaBaHTaXXEHHAM MOXHA MOSACHUTA TUM, L0 NPOLLEC KOPO3iNHOIO PO3TPICKY-
BaHHS CTa/li B LUbOMY PO34MHi Big0yBaeTbCA BHACMIAOK Ti BOAHEBOIO OKPUXYEHHSA
Ta 30iNbLLUEHHAM MOTOKY AWMYHAYHUOro BOAHIKO Y BEPLUMHY TPILMHA B MOMEHT
Le(hopMyBaHHS.

Ha nigctasi oTpUMaHMX pesynbTaTiB MOXHa CTBEPMKYBaTW, WO 3a LMKNIY-
HUX HaBaHTaXXeHb 3 HU3bKOK 4acCTOTON Y CipkoBoAHeBoMY po3umHi NACE fos-
FOBIYHICTb CTani B 6ifbLWIA Mipi BU3HAYAETLCA aMMNITYAO LMKAY, aHiXX Noro ce-
PeAHIM Hanpy>KeHHAM.

BucHOBKN. LIMKNIYHI HaBaHTaXKEHHS 3HMXKYHOTb ONipHiCTb TpyoHoi CT. 20
PYVHYBaHHIO Yy cipkoBogHeBoMy po3umHi NACE, y AKOMY BOHa CXW/bHa [0 KOpO-
3IMHOr0 PO3TPiCKyBaHHA. 3a MOCTINHOIO CepeiHbOro HanpyXXeHHs UMKy O, TOO-
TO CTaTUYHOI CKNA[0BOT HaBAHTAXEHHS, 301/IbLLUEHHS aMMNITyAN LMKIIYHUX HaBa-
HTaXeHb 3HWXKYE onipHicTb TpyoHoi CT. 20 pyiriHyBaHHIO Yy cepegosuiyi NACE.
AHaNIOriyHO BMAMBaAE MiABULLEHHA CepefHbOro HanpyXXeHHs UMKy 3a NOCTINHOI
amnaiTyau.
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