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A Study on an Optimization of Welding Process Parameters by using an Analytic Solution
for the Welding Angular Distortion

Se-Hwan Lee*

"Korea power Engineering Company, Yongin 449-713, Korea

Abstract

Welding distortion is a current issue in many industrial parts, especially for heavy industry such as shipbuilding,
plant industry. The welding process has many processing parameters influencing welding angular distortion such as heat
input power, welding speed, gas flow rate, plate thickness and the welded material properties, etc. In this work, the
conventional local minimization concept was applied to find a set of optimum welding process parameters, consisted of
welding speed, plate thickness and heat input, for a minimum angular distortion. An analytic solution for welding
angular distortion, which is based on laminated plate theory, was also applied to investigate and optimize the welding
process parameters. The optimized process parameters and the angular distortion for various parametric conditions could

be easily found by using the local minimum concept.
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Material property Value
Density 7.844 Mg/m’
Thermal expansion coefficient | 17.6x10°
Specific heat 846 J/ke’k
Melting temperature 1530 C
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Table 2 Data input range of process parameters for variable cases
Range of processing variables
Case 1 Velocity (v) Thickness(h) Heat input(q)
(mm/s) (mm) (W)
Gl 1-20 5-30 800-3000
G2 1-50 5-30 800-3000
v4 4 1-100 200-3000
v10 10 1-100 200-3000
v50 50 1-100 200-3000
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Case 9 Thic(l;r:;s)s(h) Net heat(Ji/nnxirtﬂ:)(Q=q/V)
Ql 10-40 1000-3000
Q2 10-40 1000-4000
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