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Stress and temperature analysisin tubular x-jointsusing
simufact welding

N. Habibi , H. Eskandari
Mechanical Engineering Department, Faculty of Engineering, University of Kurdistan, Iran
(Received 5 September 2018 ; Accepted 24 May 2019)

Abstract

Welded tubular joints are widely used in various industry structures for high efficiency subjected to pressure, bending
and twisting.Welded structures are the main parts of structures, buildings, bridges, gas pipes, pressure vessels and
power transmission equipment in the ship building, construction, ail, gas, petrochemical industries and power plants.A
sample of pipe-welded joints is a X-tubular joint that has been investigated in this study.The main objective of the
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present work is to investigate the heat transfer and residual stress caused by the three-stage welding process in X-
tubular joint made of St52 using Simufact Welding software. The welding process involves three welding stepsusing arc
welding. The finite element model containsthe thermal and mechanical properties of base metal and welding metal asa
function of temperature.Also, advanced modeling tools such as mesh adaptation during the process and meshing
compatible with the welding site, the birth and death technique of the element and the source of heat transfer have been
used.Welding simulation showed that significant residual stresseswere created in thejoint after welding. Comparison of
the results shows that the numerical results and empirical measurements arein good agreement with each other and the
existing model can provide a good prediction of temperature distribution and stress control in this welding process.

Keywords. Welding simulation, Adaptive and compatible mash, Simufact welding, Temperature distribution,

Residual stress.
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Temperature [°C]
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XY shear stress [MPa]
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max: 9448
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YZ shear stress [MPa] @'
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s Jail 53 (yz) o5 25 s 5= VY IS

D35 383 IS (o sl SOl ol s S
Al 36 b

Jlesl 3,b (go5,5 b S ltis Oladl sl bl 4 4 5L
e obed 5 e (o o (Sl LS
o5 5 Moy LIS o aentedly Jades esle arezVl
o Wley S (0K o S 5E
ool 0L o s mhw 55 » S S ) ol
RGP W

3P 2 i S e 0L cliley ATl gl
S S b Sl 0Ad D by SIS G S

.Lj)@ﬂoxié)w;’wguﬂ

@ Z normal stress [MPa]

92 45
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ZX shear stress [MPa]
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