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

oisr ke aly b oVlall gl (o2l e 5o )9 ey 5 12 PSS

2 S @led dlew lais 4 e (e D aly Gl
Gl e B oS et S Ll i S g ik
B, 53555 oY ed
b anglie )o ugSae Wg) S «itmed i SIS (2l a5
Wlowsy SO 25 (oo JLed agly (Rl b 0gd oo ovalive JSIs mhaw
b 055555 3 o 55 Ll aloise al3 (525 Vb bl 5 S5

Al y Alao J1-3-4
5 Sl glo i oany, (S09i3 Sl adlhe jglate 4y sy ol o
or (e 294 56 38) aty; (53505 alols bz (ohe> VLl
slp by (2B 5 L zshaw 3 9me Wlewy A5 @y
sl 0 08l (L2514 513 gla JSE )0 ,s5 e olsd
Slomy slaiss p srzb Sl ady; b alold o5 998 o cnmlin
oVed Bl 0 e BB Ol iy, (SosiS Ll Lol e
oVed Byl o ady; (SogiS il b nl b ogd g cdslin 3)
sl i g 5l mhw o g5lid (gyemme wlewy o (S
Wl 00l u...:‘).‘ﬂ |) s?)lé G]a..» 5o b.m.mf S5 J.JLMJ

313

Vb slales )3 plSoinl (2als 51 (S50 pebs jlrs (35 55 9¥98 51 5355
53 Wlomy 25 Jiin Gl Cage Fogad SGEWL JSE ei g 00
23,5 (o0 (05 Vod i

Gope Nlowy IS iz 5 b3 )0 dadigel gaen o
Gy ot Sk e plSoxial sy 100 b 90 Loy 55 @ 5 )led
T s S Ayl ojles Culs (o i b aS Wb ol 00,95
-5

Gz e gl 1 -2-4
S5 axy 90570 545 sblsy b S5V Ls 5l tagy ool o
5 i sle el plo ol oolatwl wonl [Los IS g95 0 5 Jolaie
oitred yue OYLas! (695t Silowy LI a9 12 5 11 sl IS5 o
Tyoy & el oo ooy lis laalg) i le>|~> zobw 0 i A
S9, b0 aoly (Lhex Jlail )5 g (51 molaw 1o aS 06 e sanlie
ol odalive g, ;0 0,00 sege g 4z gl LB S e wilewy sl s
9 ;d)t.w Jamy oA u*')‘)? @Lb L 0wl Cawds C"t"’ B ‘5:57 d)Ua.a

D5 o odaline [19] lal,d

——t=6.35mm
—- t=8.1mm
s —12.7 mm
é: —-t=15 mm
7]
g
% TYPE 304 SS A106-B CS
E[ﬁﬁrf.,..‘ .,,....'rﬁy.li
'%" -200 -150 -100 100 150 200
&~
-9 groove angle = 60 X (mm)
8 root gap = 2 mm
=

Fig. 9 Hoop residual stress on the inner surface for joints with different
wall thicknesses
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Fig. 10 Axial residual stresses on the outer surface for joints with
different wall thicknesses
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Fig. 13 Axial residual stresses on the inner surface for joints with
different root openings
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Fig. 14 Axial residual stresses on the outer surface for joints with
different root opening distances
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