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Abstract

Fully welded heat exchangers, a type of plate heat exchanger, are vital for high-pressure and
high-temperature applications, where effective sealing is critical to prevent leaks and ensure
operational efficiency. In this study, laser welding is utilized to achieve precise sealing of the
plates. A primary factor in achieving high-quality laser welding is the accurate detection of the
weld path, which is particularly challenging due to the plates’ thin thickness of approximately
1 mm. Manual visual path detection by an operator is labor-intensive, time-consuming, and
often lacks the necessary precision for consistent results. As an alternative, a vision system is
employed to capture high-resolution images of the weld path before welding begins. These
images are processed using a custom-developed computer program to generate the motion path
for the CNC machine’s axes. The path detection error is approximately 0.037 mm,
demonstrating the program’s high precision. Visual quality control of welds on multiple
samples confirms the superior quality and reliability of the developed system, offering
significant improvements over traditional methods.

Keywords: Fully-welded heat exchangers, Laser welding, Path generation, Vision system,
Image processing, Spline interpolation
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