§50 % S 4\ b #* & @ Vol. 50 No. 5

2025 4F 5H HEAT TREATMENT OF METALS May 2025

TC2 R A EMERZLKRN NS RIEEHLE
TRz 77 2 5t 350 Iz £

DEHE, tEE, €55

(P EMAMERSRDARLE, T & 610506)
E A A ABAQUS HAF Xt TC2 SR G AR HE% Sk WS AR L A1 40 A3 Bt FAA BRGE  r i) B A AR bt AT 1AM F a2k T TC2
BRE GWARR RE BE AR AE R TR AR IR SR B 20 A, 8 5 B AR 0 ) S 98 1Al A & B . LYl 1K g s
SE TC2 BREG Y IG AL BT SR, LLVTAR B A8 R0 07 o AR I Ak PR e T SR AR IV I RS 52 ) o 5 SRR B, el e et 4 DXt 2
HGH T 2 2679 °C U MUERR AN BE Yy , BRAY N AR S B ST 35 B WL, 1 B 1 9 I TR 2, Mises 107 7 g {75 1% 847 MPa, Ji7
J A PR S 0 S R IR AR D, IR 1N A R S o B DRAI IR TS K g 107 DX AR A Rk, i 5 AR 10 g it —
HEAN AL, LT A o 5 A 1 S R st TR E o ZEIRIGIRE 350 C R 1 ~2 h BRAYN A st R ik 40% WA ke sk . ML,
S A AR 1505 5 A% B3 PR St R AT B, SRR T o B2 5 VR S 285 AR B ) DRAt IR ]
SRERIA - TC2 R B 5 SRR s AR R BRA I 7 5 S35 FRAL B 5 28 5 B A BT T3 A ot
& 4y S . TG448. 38 XEIRERL A NEHS :0254-6051(2025)05-0300-09
DOI:10. 13251/j. issn. 0254-6051. 2025. 05. 047

Simulation of residual stress distribution and stress relaxation effect during
post-weld heat treatment of TC2 titanium alloy plate welded joint

Peng Jinbo, Ye Shouzhi, Quan Qiongrui
(AECC Aero Science and Technology Co. , Ltd. , Chengdu Sichuan 610506, China)

Abstract: Residual stress distribution in TC2 titanium alloy thin plate welded joint and the stress relaxation effect during post-weld heat
treatment were numerically simulated by using ABAQUS. Firstly, based on the simulation results of the welding temperature field of the TC2
titanium alloy thin plate, the residual stress distribution after welding was calculated, and the rationality of the simulation was verified through
the measured residual stress values. Secondly, the creep model parameters of the TC2 titanium alloy were calibrated through tests to evaluate
the creep effect on residual stress relaxation during post-weld heat treatment. The results indicate that during welding, the temperature in the
weld zone rapidly rises to 2679 °C, forming a quasi-steady-state temperature field. The residual stress peaks near the weld and decreases
sharply with increasing distance, with a maximum Mises stress of 847 MPa. During post-weld heat treatment, the creep effect significantly
reduces residual stress and improves stress distribution uniformity. With holding time prolonging, creep deformation continues in high stress
regions, leading to further residual stress relaxation. However, as the creep rate gradually decreases, siress relaxation stabilizes. At the test
temperature of 350 °C, a holding time of 1-2 h results in a residual stress relaxation rate of up to 40% , after which the change slows down.
Therefore, extending the holding time has a limited effect on residual stress relaxation, and in engineering applications, the holding time
should be optimally controlled based on material characteristics and economic considerations.
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Fig.1 Finite element model of TC2 titanium alloy
thin plate welded joint
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(a) longitudinal stress; (b) transversal stress; (c) Mises stress
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