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Design and test of flat grinding type germ-remained rice milling machine
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Abstract: [Objective] To address the challenges of retaining the germ in rice with remained germ, balancing nutrition, sensory qualities,
and palatability. [ Methods] A technical design proposal for a flat grinding type germ-remained rice milling machine is introduced, which
combines active grinding with a flat grinding belt and passive grinding with a flexible blade group. The milling process involves rolling and
grinding the rice grains on a flat surface to achieve precise, layer-by-layer grinding. The approach employs multiple flexible processing
stages combined with appropriate grinding to ensure a high germ-remained rate and good whiteness of the rice. Northeast China-produced
japonica rice is used as the test material, with germ-remained rate and rice whiteness as the quality indicators in orthogonal experiments.
[Results] The optimal processing parameters for rice with remained germ are flat grinding belt speed of 8 m/s, rubber spring load of
548.8 N on the blade group, and three grinding times. The first time uses a 180 mesh flat grinding belt, and the second and third ones use a
240 mesh flat grinding belt. [ Conclusion] After applying the optimized process, the final product achieves a germ-remained rate of 89.9%
and a whiteness of 40.1%.
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Figure 1

rice milling machine

Principle of flat grinding type germ-remained
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Figure 2 Structure of flat grinding type germ-remained

rice milling machine
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Figure 3 Rice milling room of flat grinding type germ-
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Figure 4 Calculation of rubber spring elasticity
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Figure 5 Arrangement of tool assembly

32 RERAERSH

B 5 A B VT A T T/ T A K A
JEURER I 28 B A HLIBLSE I TR A I H FAE T 2 SR K it
B E A 3 IR S AL

3 5 I B A R e PR 3 R K
UL T g A R LR 2.

Fz1 BEERERKER

Table 1 Factor levels
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(m-s™") A5 I 4k /mm WAL H %t
1 7 0.8 2 200
2 8 1.0 3 240
3 9 12 4 300
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Table 2 Results of orthogonal test
. kR KA
M A B ¢ R% %
1 1 1 1 1 91.8 302
2 1 2 2 2 87.7 392
3 1 3 3 3 785 415
4 2 1 2 3 89.9  40.1
5 2 2 3 1 85.7  40.6
6 2 3 1 2 86.1 402
7 3 1 3 2 852 42.0
8 3 2 1 3 853  32.6
9 3 3 2 1 82.4 415
BRIk, 86.67 88.97 87.73 86.63
k, 8723 8690 87.33 87.00
k, 8430 8233 83.13 84.57
W2 293 6.64 460 2.43
KB k, 3697 37.43 3433 37.43
k, 4030 37.47 4027 40.47
k;, 3870 41.07 4137 38.07
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Figure 6 Grinding effects
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