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Fig. 1. A sample weld joint of cast stainkess-

steel pipe.
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Fig. 2. Definition of parameters used to describe
the grain structure within a V-butt weld.
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Fig. 3. Beam skewing as a function of wave
mormal.
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Fig. 4a Longitudinal wave . propagation through
weld by through transmission method.

Fig. 4b. Shear wave propagation through weld by
through transmission method.
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Fig. 5a. Wave progagation through weld by P-E
method with 60 deg. incidence angle.
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Fig. 5b. Wave propagation through weld by P-E
method with 45 deg. incidence angle..
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Fig. 6a. Wave propagation through weld by P-E
method with 60 deg. incidence angle.
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Fig. 6b. Wave propagation through weld by P-E
method with 45 deg. incidence angle.
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Fig. 7a. Wave progagation through weld by P-E
method with 60 deg. incidence angle.
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Fig. 7Tb. Wave propagation through weld by P-E
method with 45 deg. incidence angle.
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Fig. 8a. Beam propagation through multiple media
by P-E method with 0 deg. crack.

carbon steel

Fig. 8b. Beam propagation through muitiple media
by P-E method with -10 deg. crack.

mm

Fig. 8c. Beam propagation through multiple media
by P-E method with +10 deg. crack.
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Ultrasonic Testing Simulation in Austenitic Stainless
Steel Weld by Ray Tracing Technique

S. L. Lee, H. T. Lim, C. S. Park and B. C. Kim

Korea Atomic Energy esearch Institute

Abstract Crack detection technique by ultrasonics in structures ‘and components made of austenitic
stainless steel often loses its reliability due to the material characteristics during inservice inspection of
nuclear power plants, especially in the area of detection and sizing in centrifugally cast stainless steel
pipings. In order to understand and overcome this problem, computer program for tracing the ultrasonic
rays within material has been developed to simulate the process of defect detection within weld. The
program simulates through transmission and reflection technique in crack detection of austenitic stainless

steel as well as ultrasonic beam propagation through multiple media including stainless steel cladding
interface.
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