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            INTERNATIONAL JOURNAL OF ENGINEERING SCIENCE AND APPLICATION Yukler et al. ,Vol. 2, No. 4,2018 ANGULAR DISTORTION IN BUTT ARC WELDING Ahmet Irfan Yukler * , Memduh Kurtulmus ** , Ezgi Dogan *** , * Nisantasi University, Engineering Faculty, 1453 Agaoglu Maslak, 34398 Sarıyer/İstanbul ** Marmara University Applied Science High School, Goztepe Campus, Istanbul, 34722 *** OZMETAL A.S.-ESAB TR Distributor, Umraniye, Istanbul, 34775 (i[email protected]) ‡ Corresponding Author; Ahmet İrfan Yükler, Nisantasi University, Engineering Faculty, 1453 Agaoglu Maslak, 34398 Sarıyer/İstanbul Tel: +2122101010 Received: 05.12.2018 Accepted:28.12.2018 Abstract - The importance of fusion welding technology has been widely recognized in the manufacturing process of various steel structures such as ships, bridges, construction machines, power plants, and automobiles. However, a significant disadvantage of fusion welding is that it often generates unacceptable levels of geometric imperfections such as shrinkage and distortion. Angular distortion is a major problem and most pronounced among different types of distortion in the butt welded plates. This angular distortion is mainly caused by the non-uniform extension and contraction through thickness direction due to the temperature gradient. The principal factors affecting the degree of welding angular distortion are: material properties (the thermal expansion coefficient, the thermal conductivity and the specific heat), weld groove geometry, joint type and welding procedures (welding current, arc voltage, welding speed, shielding gas chemical composition, gas flow rate, welding gun angle, time gap between successive passes and number of passes). All these factors are explained in the paper. Key Words - Welding, distortion, Angular distortion, Welding parameters 1. Introduction Welding involves highly localised heating of joint edges to fuse the material, non-uniform stresses are set up in the component because of expansion and contraction of the heated material. The magnitude of thermal stresses induced into the material can be seen by the volume change in the weld area on solidification and subsequent cooling to room temperature. If the stresses generated from thermal contraction exceed the yield strength of the parent metal, localised plastic deformation of the metal occurs. Plastic deformation causes a permanent reduction in the component dimensions and distorts the structure. Distortion occurs in six main forms. One of them is the angular distortion as shown in Figure 1(1). Figure 1. Angular distortion of a butt weld. The angular distortion consists of the rotation of the structure around the welding line (2). The angular distortion occurs in a butt joint when the transverse shrinkage is not uniform in the thickness direction (3). A research asserted that the elastic contraction on the top is larger than at the bottom and this causes the angular distortion (4). Figure 2 shows an example of a transverse through thickness shrinkage force gradient (5). Bending distortion occurs for the same causes of angular distortion, yet, it is defined by both the longitudinal shrinkages and the base metal’s longitudinal cross-section instead of the transversal. 
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