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Abstract

In this paper weld distortion both in butt and fillet welds by flux cored arc welding has been
investigated by changing welding parameters such as heat input and plate thickness, and the weld
distortion was expressed as a function of welding parameters adopting the inherent strain theory
as proposed by Watanabe and Satoh in 1961. As results of the research it is proposed that transverse
shrinkage in root pass butt welds is proportional to In[(Q/t)-tan8] where Q is heat input(cal/mm),
t is plate thickness(mm), and 24 is groove angle(degree), and angular distortion ¢(radian) in one
pass of fillet welds has the following relationship :

$oc (Q/t'*) expl—(Q/t1#)2]

These equations provide us with basic tools to predict the amount of weld distortion in welded

structures.
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Fig. 1 Inherent shrinkage concept in
bead-on-plate welding
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Fig. 2 Assumption of equivalent thickness in
groove welding with bead on plate
welding

Fig. 3 Groove area after arbitrary pass welding
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Table 1 Welding conditions for butt welded joint
Thickness Groove Volts Amps Speed Heat Input
(mm) Angle V) (A) (cm/min) (cal/mm)
11, 14, 18 40°, 50°, 60 32 260 40 297
14 40 30 240 32.4 317.5
Root pass only 60° 35 300 38.1 3937
Table 2 Welding condition for fillet joint
Thickness Amp. Volt Speed Heat Input
(mm) (A) (V) (em/min) (cal/mm)
7 250 28 47 212, 8
250 30 35 355, 1
3 260 30 40 278.6
260 32 35 365, 7
13 280 32 40 320
280 32 40 320
15 270 32 35 352, 6
260 32 40 297.1
280 32 40 320
16 260 32 40 297.1
270 32 40 352,7
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