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ABSTRACT: The work aims to explore the factors of the collision properties of brown rice, and find the best parameters
for breaking brown rice (initial temperature, impact momentum, and variety of brown rice) as well as the breakage energy
of brown rice at different temperature. By changing the variety, initial temperature, and impact momentum of brown rice,
experiments were conducted in a self-made platform. The data were recorded and impact force curve was drawn. Ortho-
gonal experiments were conducted with the impact force and breakage rate of brown rice as experiment indicators to ana-
lyze the corresponding relationships between experiment factors and the impact force and breakage rate of brown rice.
Momentum and initial temperature of brown rice had a significant effect on the impact force and breakage rate of brown
rice, but the brown rice varieties did not have a significant effect. The preferred parameter combination was that variety 2
(Zhaoyou) had the lowest impact force and breakage rate after being impacted by 637x10°° kg-m/s at 20 °C or 25 °C.
The breakage energy of Zhaoyou at 15 to 35 °C was 25.676 6, 30.788 8, 23.023 1, 26.041 1, and 21.699 2 N-mm, respec-
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tively. At the same temperature, the impact force of different varieties is different. With the increase of temperature, the

impact force of long-grain rice and polished round-grained rice shows different trends, but the trend of breakage rate is the

same. Under the same impact momentum, the impact force and breakage rate all show an upward trend. The collision

energy of long-grain rice decreases with the increase of temperature. This work provides a reference for better study

of brown rice breaking, and is of great significance to the design and structural parameters of rice mill.
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Fig.1 Self-made impact test platform
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Tab.2 Brown rice varieties and initial temperature test
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Tab.3 Brown rice varieties and momentum level
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Tab.4 Orthogonal experiment design
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Fig.3 Experimental results of impact force of
brown rice under initial temperature change
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Tab.5 Orthogonal experiment data
K b 7l L /°C it/ (107 kg'm/s ) it I/N RS
1 1 15 589 62.75 0.35
2 1 20 637 47.65 0.40
3 1 25 681 70.10 0.50
4 1 30 722 74.70 0.65
5 1 35 760 94.10 0.75
6 2 15 637 73.95 0.45
7 2 20 681 70.15 0.45
8 2 25 722 78.15 0.45
9 2 30 760 84.90 0.55
10 2 35 589 67.60 0.45
11 3 15 681 78.45 0.50
12 3 20 722 78.00 0.50
13 3 25 760 83.85 0.55
14 3 30 589 75.25 0.60
15 3 35 637 80.25. 0.65
16 4 15 722 81.75 0.55
17 4 20 760 82.35. 0.45
17 4 25 589 63.85 0.20
18 4 30 637 71.25 0.65
20 4 35 681 95.95 0.60
21 5 15 760 96.45 0.60
22 5 20 589 66.15 0.30
23 5 25 637 74.65 0.40
24 5 30 681 93.95 0.60
25 5 35 722 77.55 0.55
ki 69.86 78.67 67.12
<P 74.95 68.86 69.55
K13 79.16 74.12 81.72
Ki4 79.03 80.01 78.03 .
Kis 81.75 83.09 88.33 il 1 ELRTAT
R 11.89 14.23 21.21
HERE 3 2 1
AR A B, G
K 0.53 0.49 0.38
Ki, 0.47 0.42 0.51
Kas 0.56 0.42 0.53
Koq 0.49 0.61 0.54 S
Kss 0.49 0.60 0.58
R, 0.90 0.19 0.20
HERE 3 2 1
ALK A B, 57 B; C
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