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ARTICLE INFORMATION ABSTRACT

Original Research Paper ual stresses and distortion are of the main disadvantages of welding process which determining the
Received 04 September 2016 amount and distribution of them have great importance in the design of structures, especially in the
Accepted 21 September 2016 space industry. In this study, a finite element method is used to analyze the thermo- mechanical

Available Onine 22 October 2016 behavior of a spherical shell due to TIG welding. The spherical shell is made of titanium alloy (Ti-6Al-

Keywords: 4V) with 2 mm thickness. The modeling of welding process is based on an uncoupled thermo-

Titanium alloy (Ti-6AI-4V) mechanical couplir)g. TIG welding is examined for six cases b_ased on current intensity_and welding
TIG welding progress speed setting the voltage on 12 V in all cases. Distribution of temperature and residual stresses
Residual stresses caused by TIG welding of the titanium spherical shell have been extracted and compared among the six
Finite element method different cases. The effects of current intensity and welding progress speed on shell distortion and

Spherical shell residual stress have been investigated. The results showed that increasing the current intensity and

decreasing the welding progress speed have the most effects on longitudinal residual stresses which the
amount of this increasing reached to %44 for decreasing the welding progress speed. Welding
distortion increases to maximum %132 by increasing current and decreasing welding progress speed.
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Fig.1 Mechanical properties of titanium alloy (Ti-6Al-4V) at different
temperatures [19]
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Fig. 5 Comparing thermal Analysis results of the present study with
experimental results [22]

78 @B L G () gileand ) Jol> Sl Jedow bl anlie 5 S0
[22] wtas

11 o )lost 16 093 1395 i <y Soilfo usrite

100

® Thermal exp. cof. (1/ K)IE-6 Lo
W Specific heat (JkgK)IEI g
» 75 4+ A conductivity (W/K.m)
w
E | e
2 JE—
£50 4%
=
E
2
Fas 1
! P
3__.;.,!._.“,‘5_..--.-‘—.::._.ﬁ......._....
0 —_— —_—
0 200 400 600 800 1000

7(°C)
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Fig. 22 Von Mises residual stress in the 140A current
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Fig. 23 Longitudinal residual stress in the 100A current
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Fig. 24 Longitudinal residual stress in the 120A current
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Fig. 25 Longitudinal residual stress in the 140A current
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Fig. 31 Distortion in the 100A current
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Fig. 32 Distortion in the 120A current
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Fig. 33 Distortion in the 140A current
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