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Measurements of Mechanical Behavior

of Rough Rice under Impact Loading
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Summary

In this study, impact force and angular displacement of the pendulum were measured by the
load cell and potentiometer. Mechanical behavior of rough rice under impact loading was able
to analyze precisely and efficiently, because measured data were accumulated and handled by the
automatic data acquisition system making use of microcomputer system. Impact force and
angular displacement were measured with a resolutiln of 1/1500 seconds in time.

Mechanical behavior such as force and energy at rupture point of Japonica type and Indica
type rough rice were measured with this system. After impact loading, the damage of rough rice
was examined with the microphotograph and an allowable impact force was measured.

The results obtained in this study are summarized as follows.

1. Machanical behavior of rough rice under impact loading was analyzed precisely and efficiently
because measured data were accumulated and handled by this data acquisition system.

2. Rupture force and rupture energy of rough rice were appeared to be the lowest value in the
range of 16 to 18 % moisture content, and rupture force and rupture energy of Japonica type
were higher than those of Indica type in each level of moisture content.

3. From the result of the damage examined after the impact loading, allowable impact force was
the lowest in the range of 16 to 18 % moisture content, and the value of the allowable impact

force of Japonica type was higher than that of Indica type in each level of moisture content.
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Table 1. Physical characteristics of rough rice.

Moisture Dimension (mm) Mass Volume Specific
Variety content (x 10°5 (x 108 weight
(%ow.b.) Length Width Thickness kg) m’
20.84 2,677 2.142 1.250
Japonica type 17.10 6.753 3.153 2.147 2.573 2.065 1.246
(Chucheong)
13.87 2.467 1.990 1.240
21.20 3.275 2.752 1.202
Indica type 17.30 8.887 3.082 2.189 8.104 2.600 1.194
(Hangang char)
13.42 2.920 2.450 1.192
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50 100 150 200 250 300 350 400
No. of data.
Fig. 4. Example of printer-output for the impact
force and displacement of 40 degree.
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Fig. 14. Effect of the moisture content on rupture
force of rough rice.
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Fig. 15, Effect of the moisture content on rupture
energy of rough rice.
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Table 2. Impact parameters of Japonica type rough
rice at various moisture contents.

Moisture content (%)
Parameter
18.87 | 17.10 | 20.84
Rupture force 6.25 | 6.03 | 6.28
(kg)
Rupture energy 15.90 | 14.60 | 16.10
(kg.mm)
Allowable impact force | 3.83 | 2.85 8.35
(kg)
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Table 3. Impact parameters of Indica type rough rice
at various moisture contents.

Moisture content (%)
Parameter
13.42 (17.30 }21.20
Rupture force 5.50 | 4.80 | 5.25
(kg)
Rupture energy 11.80 | 9.69 |12.30
(kg.mm)
Allowable impact force [ 3.20 | 2.53 | 2.78
(kg)
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