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Factors Affecting Acoustic Responses of Egg Shell
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ABSTRACT

A nondestructive quality inspection technique using acoustic impulse response method was studied to investigate
the feasibility of egg shell inspection. An experimental system was built to generate impact force, to measure the
response signal and to analyze the frequency spectrum. This system includes an impulse generating unit, an egg
holding seat, a microphone with preamplifier, and a digital oscilloscope connected to Personal Computer by RS-
232C interface. The factors such as impulse generating method, egg holding method, and sensor location were
evaluated by analyzing the power spectrum density of the measured signal.

The results obtained are summarized as follows:

1. From the sampled eggs, the proper conditions for detecting damaged eggs were found as followings; ceramic for
the impact ball material, rubber for egg seat material, 20 degrees for an impact angle of pendulum, 10mm for the
distance between egg and sensor, the sharp side for impacting part, and 180 degrees for the location of sensor.

2. Examination of the Fourier transformed analysis in both normal and damaged eggs revealed that those factors
such as the resonant frequency, a number of peak frequencies and the magnitude of power spectrum were

important to detect damaged eggs.
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Fig. 1 Schematic diagram of the acoustic

response measurement system of the
egg shell.
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Fig. 2 Impact and sensor locations in egg.
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Fig. 3 Effects of impact materials on power
spectrum.
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Fig. 4 Effects of pendulum angle on power
spectrum.
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Fig. 5 Effects of egg seat materials on
power spectrum.
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Fig. 6 Effects of distances between sensor
and egg on power spectrum.
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Fig. 7 Effects of sensor locations on power
spectrum.
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Fig. 8 Sound response(upper) and power
spectrum(lower) of normal eggs.
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