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Measuring deformation of egg shell by Testing machine (Tensilon UTM-4 L)
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Fig. 1. Stress strain curve recorded on Tensilon testing machine.
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Fig. 2. Stress strain curve recorded at compression speeds of 0.4mm/min~100mm/min on Tensilon test-
ing machine.
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Influence of age of hen, compression speed and compression force on the

deformation and breaking force of egg shell

Months of age

6 11 15
Compression speed at 0.4 mm/min
Deformation at 63+ 7.6° 74+ 9.7° 78+14.2°
1 kg force (pem) (12.1) (13.1) (18.2)
Deformation at 130+13.0? 146+12.0° 149+22.0°
2 kg force (pem) (10.0) (8.2 (14.8)
Deformation at 193 +17.8° 189430.0? 170+25.6°
breaking (pm) (9.2) (15.9) (15.1)
Breaking force (kg) 3.0%0.40° 2.6+0.58" 2.24+0.55¢
(13.3) (22.3) (25.0)
Compression speed at 1 mm/min
Deformation at 66+ 8.0° 78+ 6.9° 73+ 9.6°
1 kg force (pem) (12.1) ( 8.8) (13.2)
Deformation at 137+£17.0% 156+12.0° 145+20.02
2 kg force (pm) (12.4) (7.7 (13.8)
Deformation at 217+19.5* 205+22.5° 183+19.2°
breaking (gem) (9.0 (11.0) (10.5)
Breaking force (kg) 3.2+0.55* 2.610.46" 2.5+0.31°
(17.2) (17.7) (12.4)
Compression speed at 2 mm/min
Deformation at 59+ 6.3° 75+ 8.4° 76+15.5°
1 kg force (pm) (10.7) (11.2) (20.4)
Deformation at 121+£13.0* 153+17.0° 153+29.0°
2 kg force (pm) (10.7) (11.1) (18.9)
Deformation at 206+18.7 207+22.7 1954+20.3
breaking (pem) (9.1 (11.0) (10.4)
Breaking force (kg) 3.3+0.53* 2.7+0.42° 2.640.49°
(16.1) (15.4)) (18.8)

Figures show Meant standard error. (20 eggs)
( ) = Coefficient of varation
Mean with different superscript differ significantly (P<<0.05)
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Table 2. Correlation between the deformation and the breaking force.

Compression Months of age

speed 6 11 15
0.4mm/min —0.612*** —(0.855*** —0.784***
1.0mm/min —0.705*** —0.841*** —0.634***
2.0mm/min —0.715*** —0.778*** —0.807***

Deformation = Compression force at 1 kg

* %k k%  P<0.001
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Summary

An experiment was conducted to determine
the influence of compression speed, compress-
ion force and age of hen on the deformation of
egg shell which was measured by Tensilon
testing machine.

A total of 480 eggs collected at the age of
six months hen (180 eggs), eleven months hen
(180 eggs) and fifteen months (180 eggs) were
used. Non-destractive deformation and break-
ing force were measured by placing 1lkg and
2kg compression force on the equator of the
eggs. Deformation of egg shell can be calculate

using following eqution : D1 = a X b/d1 were
D1 = Deformation at compression lkg force.
d: = Distance measured along chart’s direc-

tion of travel from the point of load applica-

tion to the point of 1kg desired (mm/min). a =.

Compression speed (mm/min). b = Chart
speed (mm/min).
Deformation of egg shell were measured by

eight different compression speed from 0.4
mm/min to 100 mm/min. It was possible to
measured the deformation at compression
speed from 0.4 mm/min to 2 mm/min by this
machine, but not more than at 5 mm/min.

Deformation of egg shell measured at 2kg
compression force were approximately two
time as much as that measured at 1kg com-
pression force. Deformation of egg shell were
signficantly (P < 0.05) increased but breaking
force were significantly (P < 0.05) decreased
with increasing ages of hen. Highly significant
(P < 0.001) negative correlation cofficient
were observed between the deformation and
breaking force of egg shell.

Those results indicate that it is possible to
measure the deformation of egg shell at com-
pression speed of 0.4 — 2 mm/min with lkg
compression force by using this machine.




