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Ultrasonic method for accurately sizing flaws in
magnesium alloy shell
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Abstract: The model of ultrasonic measurement for defects in magnesium alloy shell was established by using Kirchhoff
approximation, and then the numerical calculation on the echo amplitude of defects was conducted by the measurement
model, and the defect wave/bottom wave amplitude ratio curve was drawn. On this basis, the defects quantitative
evaluation model was presented according to the amplitude ratio curve for defects quantitative evaluation. The
magnesium alloy shell containing artificial defects was analyzed by using the ultrasonic quantitative evaluation model.
The result shows that, compared with the traditional distance gain size (DGS) curve of quantitative methods, the effective
range and accuracy of defects quantitative evaluation are improved by this method. This method provides a new and
effective tool to improve the performance of quantitative evaluation on the defects in magnesium alloy shells.
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Table 1 Comparison of detection results on magnesium alloy shell defects in Fig. 3
Defect Curvature/  Echo acoustic Actual Model detection Model detection DGS detection DGS detection
No. m’ pressure/mV size/mm dimensions/mm error/% dimensions/mm error/%
1 0 7.54 5 4.87 2.6 4.78 4.4
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