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The Acoustic Vibration Properties for Chicken Eggs
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ABSTRACT

Surface crack detection is an important aspect in the quality control process of egg markets. The acoustic

vibration of an egg could be used as a critical factor in evaluating the eggshell quality. The mode shape

indicates the egg vibration behavior at different locations with respect to the input impulse and provides

important information for the optimum sensor location to obtain the desired acoustic measurements. Theoretical

analysis and experimental measurements were conducted to determine the acoustic vibration modes in eggs.

The resonant frequencies of the first and second resonance mode of intact eggs were found to be distributed

between 2kHz and 7kHz range. The measured mode shapes of an egg were similar to theoretical shapes of

homogeneous, elastic spheres. An elliptical deformation at the equator ring of the egg was observed. The

frequency peak of this mode was dominantly present in the frequency spectrum of an intact egg impacted at

its sharp position. The mode shapes related to the first resonant frequency of an egg showed that the

optimum location for the measuring sensor was the 180 degrees position. A optimum location for the egg

support was found to be the 90 degrees position having the smallest vibration magnitude.

Keywords : Egg. Acoustic vibration, Mode shapes, Resonant frequency
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Table 2 Physical properties of eggs
Description I\(/{ii?:;:; Units Reference
Minor axis 45.1 mm
Major axis 69.8 mm
Sphericity 0.75
Density(eggshell) 2.300 kg/m’
Density(egg content) 1.058 kg/m*
Mass 0.059 kg
Young's modulus 20 GN/m’ Lin et al.. 1996
Poisson's ratio 035 Lin et al.. 1996
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MATLAB(MathWorks. USA)E o] &3t}
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<# AFR=E 487 fetd 2" 13 A2 o Al2e 38 st 24
HAEZNE FASHLH, & 3o APAAL AL
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Fig. 1 Schematic diagram for modal analysis of eggs.
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Table 3. Specifications of test equipment

278 A4E 20029 82

Item Type

Specification

IBM-PC Celeron 433 MHz

RAM 64 Mb

Digital Oscilloscope

Tektronix TDS220

Sampling Rate 1 Gs/sec, 2 channel
Bandwidth 100MHz

Sensitivity 10 mV/g, 0.7g

Accelerometer PCB 352A10

Frequency range 2 ~10kHz

Sensitivity 0.2 mV/g, 2.23g
Impact Hammer PCB 086D80

Frequency range 0~ 15kHz, 4 channel
Sensor Signal Conditioner PCB 442B04 Gain x1, x10, x100
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Fig. 3 Impact and measuring positions
along the equator of the egg.
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Fig. 7 Comparison between the resonance
mode of egg and theoretical mode
shape.
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