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Abstract

In manufacturing of pipe walls for boiler units, distortion can result in pipe-web-pipe joints from
the nonuniform expansion and contraction of the weld metal and the adjacent base metal during heating
and cooling cycle of the welding process. In this study, the stresses and strains during longitudinal
welding of the plate-to-pipe joint were Iinvestigated.

Using the method of successive elastic solution, longitudinal stresses and strains during and after
welding were calculated from the information of temperature distributions obtained by Rosenthal’s
equations. In order to confirm the validity of the numerical results, the temperature and residual
stress distributions were measured and compared with the calculated results. In spite of some assump-
tions, the one-dimensional analytical results of residual stresses were in fairly good agreement with
the experimental ones.

The residual stresses due to welding of plate-to-pipe joints are tensile near the weld line and com-

pressive in the base metal as in the welding of plates. The amount and distribution of residual stresses

were deeply dependent on the heat input ratio of the plate and pipe.
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Fig. 1. Schematic configuration of the plate-to-
pipe welded joint
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Tgble 1. Chemical composition and specifica~
tion of base metal.

ejement( %)
\ c , si 4 Mn | P | S
item
membrene bar 0.16 | 0.19 | 0.55 0. 015 | 0.013
pipe 0.23 ] 0.21 ] 0.56 [0.022 | 0.013
1. Membrane bar; Thickness; 6.35mm
Width ; 76.5mm
Length ; 1000mm
Code 3 AISI 1015
2. Pipe ; Thickness ; 7.62mm
QOut Dia. ; 82.55mm
Length ; 1000mm
Code ; SA 210AICF
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Table 2. Conditions of submerged arc weld-
ing

Filler metal ; Linde EH14, 3.2 mm in diameter
Flux ; KOBE G-55

Weld length ;1 m

No. of Welding Pass; one pass in one side only
Arc Current ; 400 Amp,

Arc Voltage ; 30 Volt

Arc Travel Speed; 7mm/sec

Arc Efficiency ; 85%

Heat Input ;2448 cal/sec (h=0.247VD)
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Fig. 6. Microstructure in the vicinity of the fusion
boundary of pipe
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