4648 oM JBOE Vol.46 No.9
20234E9 H WELDED PIPE AND TUBE Sep. 2023

R ST

IR AR E EIEERER RN SR
HERMUFR"

KON, FHES, FEEY OHS
(1. P EATMER TRMBFZEBEA R AR, PE%E 710077; 2. A4S M &M RHIREAT RS
SEM R AR R E S E, P 710077; 3. EEAE MER PG AR KA b H B,
PE42710018; 4. EZE R PUERE E A, & ATE 8300115 5. K P H 4324 w25 Fkal )
KAl L ZWE5ERT, Hlr PCEH 745699)

i ZE: AXS04A D1 219 mm AELHIFE AR L, RINA R ABAQUS, @ i3)IR 545
SHERBHRRTRFRAERLAHX, NG AT 0 2R TG FUEGRA B A BAT T HAE
BEBL, SATIRG R HIF LR A B I ENER . SRE, BUEFHARKER LA FodhE i /¥
BRI B LR PO AL, B E AL AR IR AR G A R ), FROEL S F) i 560 MPa £ 45 P&
B 45430 MPa, MAKT 23.2%; JF4E4hEda i /4089 450 MPa 54K2) 370 MPa, J# /5 # 4L 22 3¢ 524 B 7
DA HRRK, LB EE RGN BRI AL,

K XS0 AMIEINFE,; WEAAE S, BEhat®; Filk; £RET

FESES: TG441.8 SCREARIRED: A DOI: 10.19291/j.¢nki.1001-3938.2023.09.003

Numerical Simulation of Post-welding Heat Treatment to
Improve Residual Stress in Straight Weld of Pipeline
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(1. CNPC Tubular Goods Research Institute Co., Ltd., Xi'an 710077, China; 2. State Key Laboratory for Performance and
Structure Safety of Petroleum Tubular Goods and Equipment Materials, Xi'an 710077, China; 3. Gansu Shaanxi Gas Pipeline
Branch of West East Gas Pipeline Company of PipeChina, Xi'an 710018, China; 4. PipeChina West Pipeline Company,
Urumgqi 830011, China; 5. Oil Production Technology Research Institute of the Fifth Oil Production Plant of Changqing
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Abstract: Taking X80 steel @1 219mm SAWL pipe weld the research object, the residual stress of straight weld and weld
after heat treatment was simulated by finite element software ABAQUS through sequential coupling algorithm, moving heat
source subroutine and birth-death element form, and the improvement effect of post-weld heat treatment on weld residual
stress was analyzed. The results show that the equivalent maximum residual stress and axial tensile stress of the weld of SAWL
pipe both appear in the center of the outer weld, and the local post-welding heat treatment can reduce the residual stress of the
weld, and the equivalent peak stress decreases from 560 MPa to 430 MPa, which reduces by 23.2%. The axial tensile stress of
the weld is also reduced from 450 MPa to 370 MPa. Post-welding heat treatment has little effect on residual stress distribution,
but can make the stress of weld more uniform.
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