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Fundamental Studies on the Development of a Leaf-Stripping-
Machine for Sugarcane

1. On the Pulling-Force of a Leaf-Detachment

Yoshiteru MivaBe and Masatoshi ABe

(Laboratory of Agricultural Machinery 1)
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Table 1. Experimental material.
Variety 1 N: Co, 310 | Moisture content of cane qu ! 74.2
o B (wet base) (%) Mid, ‘ 72.8
© Root 71.3
Growmg dlStI‘lCt ] Makurazakl T 75 7
| Moisture content of leaf M?g 4.5
Plantlng date ‘ Mar. 1971 | (wet base) @ | pod. 5
No. of harvestmg times 1 3 Brix ) ‘ R}:g ig
- l - S — .
Harvesting date 1 Nov 1974 | ?;):))t % 1; -
Plantmg d1stance (cm) ( 30 Diameter of cane (em) ‘[ i\ldcl)((i)'t y g?
. ) on Top 11.6
ROW spacmg w1dth (cm) ) ! 120 | Node distance (cm) Mid. 13.0
Plant height (cm) ‘ 350 —— iggt— B ég-g‘~
Plant Welght @ ‘ 880 Leaf length Cem) Mid. 312
Mature cane length (cm) ‘ 172 Leaf width Cemd a‘:g g:g
Mature cane weight (g) i 678 Root 7.0
No. green leves (leaf/stem) 11
Yleld (ton/10ares) ! 8.5

Values are means of 30 samphng canes.
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Fig. 1. Measuring apparatus of pulling-force.
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Fig. 2. Setting method of test piece.
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Fig. 3. Histogram of max. pulling-
force-value (n == 100).
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Fig. 5. Histogram of pulling strength
(n = 100).
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Summary

In order to develop a leaf-stripping-machine for sugarcane, we performed the experimental
measurement of the pulling-force which removes a leaf from the stem,

As test-instrumets were used the tensile tester “Tensilon” and the pen-oscillograph,

The result were as follows:

1) The pulling-force-values, under which a piece of leaf is removed from the stem, were
different in accordance with the position of the leaves-order from the apex and with the pulling
direction to the stem,

2) The average pulling-force-value of the 8th leaf was 6. 33 kg/leaf with standard deviation
0.90 kg/leaf at 45 degrees-direction to the stem, and was 3.61 kg/leaf (¢ = 0.71 kg/leaf) at 135
degrees-direction to the stem,

3) The maximum pulling-force-value of the 8th leaf was 11.94 kg/leaf (¢ = 1.9%4 kg/leaf) at
45 degrees-direction to the stem and was 7.70 kg/leaf (¢ = 1.53kg/leaf) at 135 degrees-direction
to the stem.

4) The pulling-force-value was apt to descend when the position of the leaves-order from
the apex became lower and the pulling angle was extended to downward along the stem,

5) 1If a simple pulling-system is applied to the leaf-stripping-mechanism, removing the
leaf to downward direction along the stem is assumed to be most effective,

6) Judging from the pulling-force properties of sugarcane leaves mentioned above, we
conclude that the removing-mechanism of the leaf-stripping-machine must be composed of
more than one force; not only pulling but other valid forces must be put into consideration,



