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Abstract: This study presents a hybrid of artificial neural networks and multiobjective genetic algorithm to optimize the
torch brazing process of aluminum in the manufacturing of condensers in the automotive industry. An artificial neural
network is employed as a surrogate model of the manufacturing process. Then, multiobjective genetic algorithm is used to
find the set of non-dominated solutions. The responses of interest are a quality test for the condensers and the production
time. Results show this approach may support engineers to set the optimal process parameters in order to achieve competitive
advantages in terms of quality and cost.
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1. Introduction
Torch brazing process is part of a group of welding processes which produce the joining between two or more parts
by heating them in the presence of a filler material by capillary action, mostly used in non-large production volumes or
specialized operations (Humpston & Jacobson, 2004). To date, it has been published limited works about the best use and
optimization of welding processes. Table 1 shows some works related to the optimization of different welding processes.

Table 1. Previous Works
Year

Author

Application

Methodology

2003

Kim et al.

Pipeline welding

Artificial Neural Network

2006

Tseng

Welding

Artificial Neural Network

2009

Wang et al.

Furnace brazing

Taguchi

2011

Raja & Kumanan

Submerged arc welding

Regression, Genetic
Algorithm, Particle Swarm
Algorithm

2011

Liukkonen et al.

Wave soldering

Self-organizing maps

2012

Lin

Auto-brazing process

Taguchi, Artificial Neural
Network, Genetic Algorithm

2012

Katherasan et al.

Flux cored arc welding

Artificial Neural Network,
Particle Swarm Algorithm
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