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On the Pulling-Force of Leaf-Stripping-Roll for Sugar Cane.

Shin Konwma, Masatoshi Asg, Yoshiteru Mivase and Sumitaka KAstiwaci

(Laboratory of Agricultural Machinery 1)
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Fig. 1. Measuring apparatus of pulling-force.
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Table 1. Maximum dynamic pulling-force

Peripheral velocity of roll (m/s)
G C. Cy
1.1 1.3 15
State of roll-surface Diameter of roll (mm) Maximum dynamic pulling-force (kg)
_ B,:47 88 8.4 105
Ay : Smooth roll B,:57 14.1 14.1 136
' . B,: 47 29.2 30.4 316
Au: Knurling roll B,:57 34.0 334 34.7
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Table 2.
roll, and contribution rate

Analysis of variance on the state of roll-surface, diameter of roll and peripheral velocity of

SS @ ms | N Foos Fooi 4 (%)_
A State of roll-surface 1285.47 1 1285.47 2989.47** 185 98.5 95.5
Main effect B : Diameter of roll 53.77 1 53.77 125.05%* 185 98.5 3.9
G« Peripheral velocity 242 2 1.21 2.81 190 990 01
of roll
AXB 1.08 1 1.08 251 18.5 98.5 -
Interaction A XC 0.66 2 0.33 0.77 19.0 99.0 -
BXC 1.54 2 0.77 1.79 19.0 99.0 -
e : Error 0.85 2 0.43
T: Total 1345.79 11
*x Significant at 1% level Fou. : Variance ratio of a value observed
SS Sum of squares of deviation Fyos: Variance ratio at 5% level
¢ : Degree of freedom Foor1: Variance ratio at 1% level
ms Mean square (or variance) 0 : Contribution rate
. : . . ESULKEWE BE, BRRIASAERERS LY, BRI L 210, XELD 12
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Table 4. Moisture contents of leaf of sugar Table 6. 95% confidence limit of population
cane (Wet base %) mean value of a maximum dynamic
Leaf-order 7 8 9 10 11 stripping-force of leaf of sugar cane

- k
Leaf-sheath 742 707 707 707 702 e (ke) - ; 5 To—

.eaf-order ¢
bl 5 39 6
Leaf-blade 673 658 645 632 640 Upper limit 150 129 107 101 93
Lower limit 12.8 116 9.9 8.5 7.9
Table 5. Relation between leaf-order and maximum dynamic stripping-force of

leaf of sugar cane

" Leaf-order 7 8 9 10 11

Maximum dynamic stripping- 86+ _)

3.9+ 9240 3+15 93%2
force of leaf (kg) 13.9+4.0 122423 103%x15 ).3 8
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Summary

The leaf-stripping-rolls for sugar cane have been looked upon as one of the chief elements in the
leaf-stripping-systems, established in the sugar-cane-industry. Putting this fact into consideration,
some influence of the characteristics of the leaf-stripping-rolls upon the maximum dynamic
pulling-force was investigated, at the same time, measuring was carried out to fix the maximum
dynamic stripping-force at the occasion when the leaves were stripped from the stem of the sugar cane.

1. Concerning the effect of the surface condition of the leaf-stripping-rolls upon the maximum
dynamic pulling-force, pulling-force of the knurling rolls with the knurls set on the surface of the roll,
was noted to be larger than that of the smooth-rolls with a smooth-surface, and (in a case when fixed)
on the 90% confidence limit of the mean value, the mean value of a smooth roll was 12.6 to 10.4 kg, and
that of a knurling roll was 33.3 to 31.1kg, respectively.

2. Concerning the influence of the diameter-length of the leaf-stripping-roll upon the maximum
dynamic pulling-force, the pulling-force of the long sized one was larger than that of the short sized one.

3. Concerning the influence of the peripheral velocity of the leaf-stripping-rolls upon the



BESEUBER - LD5|EN 219

maximum dynamic pulling-forces, no significant difference was noted between the values of the
maximum dynamic pulling-forces counted at the respective peripheral velocities.

4. To be used for refernce, the maximum dynamic stripping-forces were measured in a condition
in which the leaves of the sugar cane were stripped from the stems of sugar cane; as the result of which
the follwing values were reported; namely the force at the 7th leaf-order, and the force at the 11th
leaf-order were 15.0 to 12.8 kg, and 9.3 to 7.9 kg, respctively, when fixed on the 95% confidence limit of
the mean value.



