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Fig.6 Contour of longitudinal stress distribution during welding and heat treatment
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Fig.8 Residual stress verification point location
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Fig.10 Comparisons of calculated and measured stresses at points in H—H direction

34 Wi REEEA - 20194E 55625 51210



PR

I A AR G T D34S 2R i v, (H 2
EHR RS SR A R A B
M —2hE . THAAE R g RN
S ST B A PRASE TR 1 P X i A5G
A BE I T ORSY, 5300, s
A EC T SE PR IEAE T R Ak, S 2k
AR I 7B R, 2 — 2 14 20 A A5 T
REME SSRGS o

Zig

I A B JC#RAF Sysweld, 5
TC17 MR AR e b P ik
7 TR, b T R IR 3 RS
FRATI 1AL RS 5 A1 7, #5-5)
T MO 4 Sk R BB A B AR A
W13 A R

(1)TC17 P H M AR ), 32
kY FR AN TR B T RER i R
FEB 60% , 281 S5 e A PR FEAI 2
T IR FE Y 15%.

(2) 38 3 5% 4% 1 I3 ik B S
ST AL i AT L 6 TCLT
M2 e SRAb B (4 5% A% R 140 A
AR BENS R T e TR B
I R A58 5 RN SR R Ak B ) A
AN P PR AR FE A

(3)XFF TC17 kA4 ik

FRHR AN T SR FH/INFLIA I 4 114
SR L XRD M3 45 R U /D

& X x o

[1] FROES F H, EYLON D,
BOMBERGER H. Titanium technology: present
status and future trends[M]. OH: Bomberger
TDA Publication, 1985.

[2] BOYER R R. An overview on the
use of titanium in the aerospace industry[J].
Materials Science and Engineering: A, 1996,
213(1-2): 103-114.

[3] BOYER R R. Evolving aerospace
applications for Ti alloys[C]//Proceedings of the
9th International Conference on Titanium. Saint
Petersburg, 1999.

[4] ®fz, W, AO09F, % hiE
ORI A7 B s AR T2 M), b
P Tl i A | 2005,

HUANG Boyun, LI Chenggong, SHI
Likai, et al. China materials engineering canon:
nonferrous metal material engineering[M].
Beijing: Chemical Industry Press, 2005.

[S] YAGHI A H, HYDE T H, BECKER
A A, et al. Residual stress simulation in welded
sections of P91 pipes[J]. Journal of Material
Processing Technology, 2005, 167(2): 480-487.

[6] HEJK T . TALS #iHlt EBW K2 M)
FERRAL BRI 1 3 A A R BFE[ D], WK :
MR TR |, 2013.

DONG Xinyong. The study about the
effect on stress distribution of the TA1S
sheet with EBW and heat treatment after
welding[D]. Harbin : Harbin Institute of
Technology, 2013.

[7] MASUBUCHI K. Analysis of welded
structures|[M]. London: Pergamon Press Ltd.,
1980.

[8] Al AL . X GF AT A3 S By i
NEFAIM]. B FEPORSA R, 1991

ZHOU Shangqi. Principle, method and
application of X-ray diffraction analysis|[M].
Chongqing: Chongqing University Press, 1991.

[9] FB MHE, ARG, IR, 55 XHR
FRAG A ARBE R A NI 1 X ST ]. HLAR
TRR2E, 2009, 45(3): 275-281.

ZHENG Buxiang, SONG Yonglun, XI
Feng, et al. Residual stresses measurement of
butt-welded aluminum alloy plates by X-ray[J].
Journal of Mechanical Engineering, 2009, 45(3):
275-281.

[10] ETGE, LWk, XI55, & 2k
F SYSWELD # Pty TCA B sk B 1
BRI BHAH 1.2, 2007(1): 8-10.

WANG Xichang, ZUO Congjin, LIU
Fangjun, et al. Merical simulation of the EBW
of TC4 alloy plate based on SYSWELDIJ]. New
Technology & New Process, 2007(1): 8-10.

EIVESE : &M , E-mail: kinghit@163.com.

Numerical Simulation of Residual Stress in TC17 Titanium Alloy Welding and

Local Heat Treatment

JIN Junlong, WAN Xiaohui, GUO Delun
(Aeronautical Key Laboratory for Welding and Joining Technologies,
AVIC Manufacturing Technology Institute, Beijing 100024, China)

[ABSTRACT]

Numerical simulation of arc welding and post-weld heat treatment of TC17 titanium alloy plate was

carried out, the phase transformation and creep of materials were considered in the model, evolution of temperature field
during welding and heat treatment and the distribution of residual stress before and after heat treatment were obtained.
Results show that, due to the large heat input, large residual stress is generated after welding, the longitudinal residual
tensile stress in the HAZ zone near the welding seam reaches about 650MPa, and it decreases to about 160MPa after heat
treatment. Residual stress was measured by blind-hole method and X-ray diffraction. The calculated residual stresses are in
good agreement with the measured results of the blind-hole method.

Keywords: Titanium alloy; Numerical simulation; Welding; Heat treatment; Residual stress
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