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Ultrasonic Test Imaging Analysis of Laser
Weld Based on Weld Width
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Abstract In this paper, ultrasonic testing technology is used
to conduct an evaluation study of the stainless steel lap weld
quality. The weld joint is inspected by 2D array ultrasonic
probe, the effects of different fusion areas on A-scan echo sig-
nal are analyzed, and the fusion areas are imaged by C-scan. A
concept of equivalent melting width is proposed according to
the characterization of fusion state, and a computational model
of equivalent melting width is established based on statistical
method. Testing results show that the calculation accuracy of
the model could completely meet the requirements of engineer-
ing application.
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Fig.1 Pool morphology of laser weld
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Fig.2 Schematic diagram of laser weld ultrasonic detection
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Fig.3 Schematic diagram of array element position
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Fig.4 Welded joint A-scan image of array elements

at different positions
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Fig.5 Original C-scan image of welded joints
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Fig.6 Ultrasonic C-scan image of welded joints after
interpolation optimization
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Fig.7 C-scan images of welded joints under different

laser powers
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Fig.8 Computational model of equivalent melting width
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Fig.9 Schematic diagram of reference blocks
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Fig. 10 Comparison between calculated value and measured

value of equivalent melting width
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