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Effect of edge preparation on residual stress of welding in dissimilar joints

Mehran Charkhi, Davood Akbari*

Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran.
*P.0.B. 14115-111 Tehran, Iran, daakbari@modares.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, thermo-mechanical behavior of the welding process was analyzed to determine the effect
Received 08 March 2017 of edge preparation on the residual stress magnitude and distribution in dissimilar joints. By using a
Accepted 29 May 2017 verified finite element model, an efficient user subroutine was developed to consider the effects of

Available Online 28 July 2017 phase transformation. In order to verify the model, experimental data for similar and dissimilar joints,

Ke ; obtained by deep hole drilling method, were utilized. Good agreement was observed between the finite
ywords: . - . .
Residual stresses element and experimental data. The results indicated that the developed computational method is an
groove shape effective tool to predict the residual stress of dissimilar weld joints. The present finite element model
root opening distance was developed in a butt-welded pipe to consider the effect of pipe wall-thickness, groove shape and root
opening distance. It was observed that the pipe wall-thickness has important influences on the
distribution and magnitude of residual stress. Moreover, By increasing the pipe thickness in the
dissimilar butt-welded pipes, tensile axial residual stresses on the inner surface of the dissimilar joint
decreased on the stainless steel side, but only a small variation was observed on the carbon steel side.
The compressive axial residual stresses on the inner surface and the tensile axial residual stresses on the
outer surface increased by increasing the pipe wall thickness, especially on the carbon steel side.
Increasing the weld groove shape and root opening distance leads to higher compressive axial stresses
on the inner surface and higher tensile axial stresses on the outer surface, only on the carbon steel side.
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Fig. 1 Schematic view of the specimen used in this experiment
Stabosl ol 33 6,5 s g oad oolel slaaly) 5l Sslass 1 S

S ez sl gl el b 1 Jaaar
Table 1 List of the welding process parameters.

G gz sy I3 L Dol Wy eyled
(mm/s) S Ghe> i Aok W b
0.55 GTAW ER 308L 9545 9 1
3.4-4.1 SMAW E308L-16 11545 27-28 2
2.7-2.8 SMAW E308L-16 14545 25-28 3

7 o)loibs 17 0,95 1396 Mo )30 Suilse wiie


https://dorl.net/dor/20.1001.1.10275940.1396.17.7.54.6
https://mme.modares.ac.ir/article-15-10720-en.html

[ Downloaded from mme.modares.ac.ir on 2024-05-14 ]

[ DOR: 20.1001.1.10275940.1396.17.7.54.6 ]

Go513913 9 A2 Ve

OTed pat sldralg) ()5 Higa HO dilowny SOYIS p9 JLasl sldaw aw i H3l

0 200 400 600 800 1000 1200 1400 1600
Temperature (°C)

=~a pm/m°C
-+ x 102 ]/kgC

8

g

o

19 +E x 10 Pa

o

]

3

k] .

s —K x 10 W/m°C
=S¥ x 107 Pa

30
—-a pm/m°C
25
-#( % 10% ]/kg°C
20
15 . +E X 10 Pa
10 ¥
—K x 10 W/m°C
5
0 : 8y x 107 Pa
0 200 400 600 800 1000 1200 1400 1600
Temperature (°C)

Fig. 3 Material properties of A106-B carbon steel and A240 TP 304 stainless steel [11]
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Fig. 8 Axial residual stress on the inner surface for joints with
different wall thicknesses
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Fig. 11 Axial residual stresses on the inner surface for joints with
different weld groove angles
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Fig. 12 Axial residual stresses on the outer surface for joints with
different weld groove angles
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