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The Study of Physical Properties of Garlic for the Design of Garlic Peeling Machine
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Abstract

This objective of this research was to study the physical properties of Chinese garlic in order to design
and fabricate the garlic peeling machine. The principle of friction with the rotational flow of compressed air was
used in this research. The experiment parameters used in this research consist of; weight, geometry, peel
thickness, bulk density, angle of friction, angle of repose, terminal velocity and compressive force of 4, 6 and 8
mm were studied. Also, pretreatment methods were compared between hot air drying at temperature of 60 °C and
soaking before peeling. The results showed of the moisture content was 68.46+0.13 % wet basis, that the weight
of garlic was 5.44+1.15 g/clove with 17.50£3.08 mm width, 33.50£2.95 mm length and 20.84+1.70 mm height. The
peel thickness was 0.092+0.094 mm. The appearance density was 538.56+5.22 kg/ma. The coefficient of static
friction on the acrylic surface, mild steel and stainless steel was averaged at 0.30+0.03, 0.34+0.02, and 0.29+0.02,
respectively. The terminal velocity was 910.31+94.08 m/min and angle of repose was 31.80+1.63°. The
compressive force was 127.11+£21.77 N of width and 100.00£17.74 N of height at the distance force of 4 mm with
minimal split and bruise of garlic. For preparing garlic and stripping model with rubber gloves, the study showed
that drying at 60 °C for 60 minutes provided the faster peeling than soaking in water which was 7.44
seconds/clove.

Keywords: Physical properties, Garlic cloves
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Fig. 1 physical properties testing instruments: (a) Terminal velocity measurement (b) Micrometer (c) Texture

analyzer

Fig. 2 Garlic peeling method using shear force principle. with rubber gloves
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Table 1 Some physical properties of garlic

Parameters Mean values Parameters Mean values
*Weight, g 5.44 (1.15) Angle of repose, °© 31.80 (1.63)
*Width, mm 17.50 (3.08) Terminal velocity, m/min 910.31 (94.08)
*Length, mm 33.5(2.95) Coefficient of static friction:
*Height, mm 20.84 (1.70) Acrylic 0.30 (0.03)
Appearance density, (kg/mS) 538.56 (5.22) Mild steel 0.34 (0.02)
peel thickness 0.092 (0.094) Stainless steel 0.29 (0.02)

* Sample size = 1,000 (S.D.)/MSE.
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Table 2 compressive force of garlic

Direction force by Compressive force at (N)
4 mm. 6 mm. 8 mm.
Length 12711 (21.77) 190.21 (35.05) 1760.16 (285.27)
Height 100.00 (17.74) 135.43 (31.44) 1122.71 (172.89)

* Values in parentheses are standard deviations.
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