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Abstract—With the rapid advancement of intelligent manufacturing, the field of robotic welding has become

a hot research area. Domestic and foreign scholars have achieved fruitful results in the optimization of welding
processes. However, the optimization of robotic orthogonal welding process parameters for pipes still mainly
relies on experience and multiple experiments at present. This method is not only inefficient but also difficult
to adapt to complex environments. Therefore, the method fails to guarantee the welding quality. In order to
optimize the process parameters of orthogonal welding for pipes and improve welding quality and stability,
this paper proposes an innovative optimization method based on the deep learning method and combined
with the characteristics of the orthogonal welding process for pipes. This method takes the Deep Neural
Network (DNN) as the core and constructs a nonlinear mapping relationship between process parameters and
welding quality. Through the training of the DNN model, accurate prediction of welding quality is achieved.
And combined with the backpropagation algorithm and optimization strategies, the process parameters are
dynamically adjusted, so as to achieve the goal of optimizing the welding quality. The experimental results
demonstrate that the method proposed in this paper can effectively improve the quality and stability of

orthogonal welding for pipes.
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