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Detection of Eggshell Cracks Using Different Pressure Gradient
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Abstract

Eggshell cracks are a food safety concern because they allow contamination of the egg by pathogens.
We designed and built a device that can detect micro-crack using vacuum system. The vacuum chamber size of
15 x 15 x15 cm was created from acrylic board of 1 cm thickness, and this chamber was suitable for only a single
egg. The system built up vacuum within the chamber to differentiate the pressure between inside and outside of
the egg. This pressure gradient caused appearance of micro cracks that could be noticed by human eyes. The
cracks were generated on an egg by rolling the egg from a panel inclined at 15 degree to impact on another
panel placed normal to the former panel. There were two types of cracks, hairline and star cracks. The size of
crack was measured using a microscope with 50 times magnification. It was found that the sizes of hairline crack
were 0.25-1 mm and the sizes of the star cracks were 1-3 mm. The characteristic of eggshell cracks were different
depending on force imposed on the egg and physical property of the eggshell as well. The results of the
experiment with 30 cracked eggs indicated that the system could detect a total of 19 cracked eggs (63.3%) which
comprised of 17 eggs with hairline cracks and 2 eggs with star cracks.
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Figure 1 Method of creating the cracks
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Figure 2 Vacuum chamber Figure 3 Vacuum system for experiment
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Figure 4 Size of the hairline cracks Figure 5 Size of the star cracks
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Figure 6 Example of the results
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