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Abstract:

In this thesis the effect of major parameters: Main pipe thickness, the amount of heat
input (Voltage and Amperage range ), velocity of welding and convection coefficient
have been studied in increasing or decreasing the risk of Burn-through (B-T) during
the Sleeve Welding of a gas pipeline which operates at full line pressure. For this
purpose, Finite Element based thermal analyses have been carried out, using a 3D
model of the Sleeve joint of a stainless steel pipe. Current techniques rely on the
observation that Burn-through does not occur if the peak temperature on the inner
surface are kept below 982°C, therefore it is important to determine the welding
parameters which provide this condition and also satisfy the quality requirements of
the weldment.

Since the number of possible combinations of welding parameters which may occur in
the industry is high, it is expensive and time consuming to study all of the cases using
Finite Element based analyses. Hence, more efficient and fast solution method is used
which is based on Neural network. First, a series of Finite Element based numerical
solutions have been carried out by changing major welding parameters. Then, a
computer code has been developed. The results of Finite element solutions have been
used as input data to train an artificial neural network computer code. using this
computer code the welding process temperature values for critical points during the

welding process can be predicted. Since this code is user friendly and provides the




results with good accuracy, it is a favourite tool in industrial applications. By using
this code useful information regarding the possibility of Burn-Through can be
obtained. For example, it has been shown that the amount of convection coefficient,
which is related to the fluid property and its flow condition inside the main pipe, has a

major role in Burn-Through.
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