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Fig. 3. Computer simulation of conventional ultraso-
nic testing and pulse compression system.
(a) Frequency spectra of conventional UT
pulse and equivalent impulse of Golay codes,
(b) testing results using 5 MHz transducer
and (c) their frequency spectra.
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Development of Ultrasonic Pulse Compression Using Golay Codes

Young H. Kim*, Young Gil Kim*, and Peter Jeong**
*NDE Group, Korea Research Institute of Standards and Science
**Center for NDE, Iowa State Univ, Ames, IA, USA

Abstract Conventional ultrasonic flaw detection system uses a large amplitude narrow pulse to excite
a transducer. However, these systems are limited in pulse energy. An excessively large amplitude causes
a dielectric breakage of the transducer, and an excessively long pulse causes decrease of the resolution.
Using the pulse compression, a long pulse of pseudorandom signal can be used without sacrificing reso-
lution by signal correlation. In the present work, the pulse compression technique was implemented into
an ultrasonic system. Golay code was used as a pseudorandom signal in this system, since pair sum of
autacorrelations has no sidelobe. The equivalent input pulse of the Golay code was derived to analyze
the pulse compression system. Throughout the experiment, the pulse compression technique has dem-
onstrated for its improved SNR(signal to noise ratio) by reducing the system’s white noise. And the ex-
perimental data also indicated that the SNR enhancement was propotional to the square root of the
code length used. The technique seems to perform particularly well with highly energy-absorbent mate-

rials such as polymers, plastics and rubbers.
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