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A study on the effect of ultrasonic beam
skewing based on theoretical model approach in CCSS

S. L. Lee, H T. Lim and Y. S. Lee

Abstract Centrifugally Cast Stainless Steel generally shows similar structure to the weld in austenitic
stainless steel in the point of casting. When examining this material ultrasonically, the beam does not
generally propagate straightforward but rather deviates from its original direction and this phenomenon
called skewing is originally caused by anisotropic material. In order to calculate the beam skewing effect
theoretically, work has been performed based on a model approach which has regarded material itself
as having been composed of multi—layered columnar dendrite structure and the result was compared
with the one from experiment. The result from both theory and experiment showed good correlation

and ultrasonic beam showed the least skewing with around 45 degree incident angle.
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1. Theoretical Approach
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Fig. 2 Beam propagation model in columnar dendrite

structural material.
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Fig. 3 Beam skewing effect diagram by theoretical

model.
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Fig. 4 Specimen in CCSS experiment.
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Fig. 5 Phase velocity diagram.

rrr TP T TrTrTTT
~6-5-4-3-2-10 1 2 3 4 5 g (mm)

F2 29dx Mgl ogH Rl

175 Vol 10, No. 1 (’90)

40—
(=)

30 30 deg

20—
.

10—

1

L
-10 1

1
2

!
3

1

45 g(mm)

| S0 T DU
—~6~5—4-3-2

Fig. 6 Echo dynamic curve at 8 = 30° and 6 = 60°
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Fig. 7 Beam skewing effect diagram by experiment.
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