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Ultrasonic Simulation for Test Condition Estimate

Sun Chul Huh*, Young Chul Park**, Kwang Young Lee*, Won Jo Park*
ABSTRACT

Ultrasonic testing has a characteristics such as excellent permeability, high-sensitivity to find defect and
an almost exact measurement for position, size and direction of inner defect, which differ from other
non-destructive testing. In the study, we developed program into optimal testing condition, to distinguish
obstacle echo and defect position. This program shows generation and processing of ultrasonic pulse. We
compared simulation with ultrasonic test in 45°, 60° and 70° transducer. Test results were in accordance

with simulation within 0.1 ~7.2%.
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Fig. | Beam spreading diagram of ultrasonic wave
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Aluminium 270 6260 1.25 3080 0.62
Steel 780 5900 1.18 3230 0.65
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Fig. 5 Principles of ultrasonic testing
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Fig. 7 Relation of simulation and test (45° transducer,
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Table 2 Comparison of echo position in SM45C
specimen
R Refracting . . . Relative
Defect Experiment | Simulation
angle error(%)
45° 35.6 35.777 0.497
Corner
60° 41.7 41.897 0.472
45° 35.7 35.744 0.123
Slit 60° 45.5 44.036 3.218
70° 60 59.02 1.633
45° 16.8 16.86 0.357
Holl 60° 26.4 26.47 0.265
70° 423 41.213 2.57
Table 3 Comparison of echo position in Al specimen
. Refracting . . . Relative
Defect Experiment | Simulation
angle error(%)
45" 355 34.348 3.245
Corner
60° 49.7 48.918 1.573
45° 35.6 34.348 3.517
Slit 60° 50.3 49.490 1.610
70° 85.4 82.394 3352
45° 17.3 16.05 7.225
Holl 60" 28.1 27.42 0.680
70 45.4 44.644 1.665
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