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YToameHue naTpyoKoB ¢ OTHOBPEeMEHHO Pa3/iesIKoii KPOMOK [IJIsl HX BBAPKH B TPYOONPOBOIBI

Annoranus: [Ipu co3nannm TpyOOIpPOBOAHBIX KOHCTPYKIHUH, pabOTAIOIIMX ITPH TOBTOPHO-CTATHYECKUX HArPy3Kax,
caMoii CJIO)KHOH 3a7ayei siBIsieTcsl o0ecrieyeHne NPOYHOCTH U HaI&KHOCTH pabOThI MECT OTBETBIICHUH M Pa3IMYHBIX
Bpe30K. OOBICHACTCS 3TO TEM, UTO B YKa3aHHBIX MeCTax HaOJI0aeTCs BRICOKAs KOHIICHTPALUs HanpspKkeHnd a0 > 3;
JEHWCTBYIOT OCTAaTOYHBIC CBapOYHbIC HANPSDKEHHSA, JOCTUTAIOINIME ITIpeliesla TEeKydecTH MaTepuana. PaccMoTpeHo
HaIpsHKEHHO 1e()OPMUPOBAHHOE COCTOSTHHE TpyOonpoBoa. [Ipeioixkena KOHCTPYKIMS PUBapUBaeMoro narpyoka,
MO3BOJISIIOIIAST OOECIIEYHNTh TMOKA3aTelNd MPOYHOCTH I Oe30TKa3HOW padOoThI TPyOONpPOBOJA W IOBHIMIAIOIINE
MPOYHOCTh TPYOOIIPOBOAOB, pabOTAIOMMX IO BHYTPEHHHM JABICHHEM, 3a CYET YMCHBIICHHUS HANpPSKEHHO-
e opMHPOBAaHHOTO COCTOSIHMSI B 30HE IIPUBAapKH BPE30K B OCHOBHYIO TpyOy. Jlnst oOecriedeHHs MPOYHOCTHBIX
XapaKTEepUCTUK TPyOONPOBOJOB B MECTaxX MPHUBAPKH BPE30K M JPYTUX 3JIEeMEeHTOB, pekomenayeMbix ['OCT 32569—
2013, menmecooOpa3HO MCIIONB30BaTh YTOJIICHHBIE MATPyOKH METOIOM ropsaero nedopmuposanus. [Ipemmosxkena
KOHCTPYKLMS NaTpyOKa, MO3BOJIIOIIAS YBEJIMYUTH €r0 TOJIIUHY TOJBKO B 30HE MAaKCHUMAaIbHBIX HAaIpsHKSHUH
CBapHOTO TpoliHMKa. Takue naTpyOKH ABIIOTCS O0Jiee TEXHOJIOTHYHBIMH, T.K. HET HEOOXOIUMOCTH B MEXaHHYECKOM
00paboTKe MpUBapUBAECMOT0 MATPyOKa MPH UCHOIH30BaHUH MAaTPyOKOB OOJNBIICH TONIIMHEL, Tak ke He TpedyeTcs
Mexo0paboTka 30HBI pa3fmenku KpoMmok. CrenoBaTenpHO, TpemIaraeMas KOHCTPYKIHSA TaTpyOKa SIBISCTCS
SKOHOMHYECKH 3(P(PEKTUBHON MO CPABHEHHUIO C CYNICCTBYIOIIMMHE CIIOCOOAMHU YCHJICHHUS MOMOOHBIX 30H. PacueTsl
MKD mnokasajn, 4To YKpPEIUICHHE OTBEPCTHH C MOMOIIBIO MITYIEPOB, YTOJIICHHBIX MPEIOKECHHBIM CIIOCOO0OM,
obecrieynBaeT MoKa3aTeIN NPOYHOCTH.
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Thickening and Simultaneous Edge Preparation of Pup Joints for Their Welding into the Pipelines

Abstract: When building the pipeline structures operating under the repeated static loads, the most difficult task
is to ensure the strength and reliability of the pipeline branches and tie-ins. This is due to the high stress concentration
a6 > 3 in the above mentioned areas; and the residual welding stresses that reach the yield strength of the material.
The stress-strain state of the pipeline has been studied. The welded pup joint design has been proposed, which ensures
the strength parameters for trouble-free operation of the pipelines and increases durability of the pipelines operating
under internal pressure, due to reducing the stress-strain state in the areas of welding the tie-ins into the main pipe.
To ensure the strength parameters of the pipelines in the areas of welding the tie-ins and other elements as
recommended by GOST 32569-2013, it is advisable to use the pup-joints thickened by hot deformation. The pup joint
design enabling reinforcement of its thickness only in the areas of welded tee exposure to maximum stresses has been
proposed. Such pup joints are more technologically advanced, because when welding the reinforced thickness pup
joints, machining or edge preparation thereof are not required. Therefore, the proposed design of a pup joint is cost-
efficient compared to the existing methods of reinforcement of such areas. Finite-element method (FEM) calculations
showed that strengthening the holes using the connecting branches thickened by the proposed method ensures
the strength parameters.



