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Comparison between Same and Different Diameter Rolls on Husking
Properties of a Rubber Roll Husker

Eiki Do1, Hironori KAMITA, and Koji NAKAMURA
Chdir of Biomechanical, Faculty of Agriculture

Abstract : Authors judged that a roll combination was one of important factors relating
to husking property on a rubber roll husker. And we compared husking property between same
and different diameters on roll combination. The results were as follows.

1) Different diameter roll can get higher husking ratio than same diameter roll at wide

roll clearance.

2 ) When the feed rate was more, different diameter roll indicated higher husking ratio

than same diameter roll.

3) The ratio of peripheral velocity difference gave not little effect to the husking ratio of

both roll combinations.

4) When the condition of test was identical, same diameter roll indicated smaller value

for the ratio of skin rubbing than different diameter roll. '

5) There were few differences in the ratio of cracked grain between both roll combina-

tions.
Judging from these results, different diameter roll combination becomes more profitable for
working efficiency, because it can enlarge roll clearnace, and this mean that it can increase
feed rate.
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Table 1.  Characteristics of rough rice used test
Items [Unit] Pre-test Main test
Long diameter [ mm ] 6.96 7.06
Short diameter [ mm ] 3.16 3.19
Thickness [ mom ] 2.27 2.27
Weight per [ g1 2.65 2.85
100 particles

Moisture (% w.b.] -12.3 13.6

(a) Roll side (b) Pulley side
Fig. 1. Appearance of experimental apparatus.
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Fig. 2. Relation between roll clearance and husking ratio.
Ratio of peripheral difference is 23%.
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Fig. 3. Relation between ratio of peripheral
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Roll clearance is 50%.
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Table 2. Calculated values of distance that rough rice is
contact to rubber roll '

Contact distance (mm)
Roll ) .
Roll diameter Different (mm)
clearance (%)
Same Different
40 28.8 30.6 1.8
45 27.6 29.3 1.7
50 26.3 27.9 16
55 25.0 26.5 1.5
60 23.6 25.0 14
Ratio of
peripheral
Roll diameter - velocity
Same Differ. difference
23 %
26 %
B
s T
4 n
= 80~ %
E X
o AN
70 °\
60
50 1 1 I i I
40 45 50 55 60

Roll clearance (%)

Fig. 4 . Relation between roll clearance, ratio of
peripheral velocity difference and husking
ratio. Feed rate is 400 g / 5s.
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Fig. 5. Relation between roll clearance, feed rate
and husking ratio. Ratio of peripheral velocity
difference is 23%.
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Fig. 6. Relation between ratio of peripheral velocity
difference and husking ratio. Feed rate is 400 g / 5s.
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Fig. 7. Relation between feed rdate and husking ratio.
Ratio of peripheral velocity difference is 23%.

Table 3. Ratio of skin damaged grain and cracked grain
(Feed rate is 200 g / 5s) ~

Roll ple};"?;i}?egil Skin damaged grain Gracked grain
clearance Ji?}gf;z:e Same Different Same Different
% 20 % 24.0 % 32.5 % 11.0 % 9.0 %

40 23 32.5 44.0 9.0 11.5

26 53.0 95.0 8.5 13.0

20 20.0 20.0 6.0 11.0

45 23 36.0 32.0 10.0 8.0

26 51.0 46.5 13.0 10.5

20 18.0 16.0 12.5 10.5

50 23 29.0 24.0 10.0 12.0

26 40.0 35.5 8.5 10.5

20 11.0 9.0 13.5 14.0

595 23 20.5 ©16.5 12.5 11.5

- 26 34.0 26.0 11.0 11.0

20 6.5 " 4.5 10.5 11.5

60 23 18.0 11.0 11.0 11.0

26 26.0 19.0 13.5 10.5

bb
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Table 4. Ratio of skin damaged grain and cracked grain
(Feed rate is 400 g / 5s)

Roll pfe{railg}(l)egil Skin damaged grain Gracked grain
clearance (ﬁ?i-g:;?ce Same Different Same Different
% 20 % 16.0 % 29.5 % 8.0 % 7.5 %

40 23 22.5 44.0 3.5 5.5

26 29.5 57.0 3.5 4.0

20 6.0 19.0 8.5 8.5

45 23 24.0 26.0 5.5 1.5

26 43.0 33.5 5.0 2.5

20 6.0 13.0 16.0 8.5

50 23 16.0 29.0 3.5 4.5

26 31.0 39.0 3.0 3.0

20 3.0 7.0 2.5 5.5

95 23 10.0 16.0 4.1 7.5

26 20.0 28.0 1.5 10.5

20 2.5 3.0 2.0 0.5

60 23 5.5 7.5 1.0 2.0

26 16.0 16.0 0.5 4.5

Table 5. Ratio of skin damaged grain and cracked grain

(Feed rate is 800 g / 5s)
Ratio of Skin damaged grain Gracked grain
Roll periphgral

clearance | YOO | game | Different | Same | Different
% 20 % 18.0 % 15.5 % 5.5 % 8.0 %

40 23 22.5 29.0 2.5 6.5

26 36.0 35.0 5.5 9.0

20 11.0 14.0 4.0 3.5

45 23 19.0 20.0 8.0 9.6

26 24.0 45.0 4.0 9.5

20 4.0 10.0 2.0 6.55

50 23 12.5 19.5 4.5 0.5

26 20.0 34.0 5.5 3.0

20 3.0 6.0 0.0 1.5

55 23 8.0 16.5 4.0 0.5

26 14.0 22.5 5.0 5.0

20 1.5 3.5 5.0 5.0

60 23 3.5 8.0 7.0 8.5

26 6.5 11.5 8.0 9.5
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Fig. 8. Relation between husking ratio and ratio of
skin damaged grain. Feed rate is 400 g / 5s.
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