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

III. On the Impacting Resistance of a Sugar Cane Stalk

Yoshiteru MIYABE, Masatoshi ABE and Shin KoJiMA
(Laboratory of Agricultural Machinery I)
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Table 1. Experimental material

Variety N:Co, 310 Yield (t/10a) 8
Growing district Campus Farm, Plant height (cm) 348
Kagoshima Univ.

Planting date Mar. 5,1967 Plant weight (& 920
Harvesting date Feb. 3,1968 Mature cane length (cm) 180
Planting distance (cm) 30 Mature cane weight @® 730
Row spacing width (cm) 120 No. of green leaves (leaf /stem) 10
Node order 12 13 14 15 16 17 18
Diameter of stem (mm) 22.5 22.7 23.4 24.1 24.5 25.0 25.9
Node distance (mm) | 145.6 164.1 172.2 140.5 158.0 161.2 135.7
Brix (%) 16.9 17-4 17.5 17.8 18.0 18.0 18.2
Hardness of stem (kg/cm?) | 370.2 463.5 466.3 487. 4 525.0 590.1 598.5
Moisture content Stem (%) 74.3 73.8 72.0 72.3 72.0 72.2 72.0
(wet base) Leaf (%) 76.8 65.2 40.3 8.2 8.0 7.5 7.2
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Fig. 1. Principle of absorbed energy.
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Fig. 2. Measuring apparatus of impacting resistance of sugar cane stalk.
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Table 2. Correlation table between node order and impacting energy

\_ X Node order
Y \\ 12 13 14 15 16 17 18
|
Impacting ener 3. 80~4. 00 10
kp g enerey 3.60~3. 80 19
(kg-m) 3.40~3.60 10 1
3.20~3. 40 23 20
3.00~3.20 21 7
2.80~3.00 9
2.60~2.80
2.40~2.60 26
2.20~2. 40 6 9 4
2.00~2.20 24 21
7r1=0.976
Table 3. Correlation table between node order and impacting resistance
\ X Node order
Y —_ 12 13 14 15 16 17 18
. . 0.75~0. 80 5
t.
Impacting 2res1s ance 0. 70m00. 75 6 13 I -
(kg-m/cm?) 0. 65~0. 70 11 9 13 9
0. 60~0. 65 6 11 8 6 4
0. 55~0. 60 13 9 14
0.50~0. 55 8 16 8
0.45~0.50 9 5 2
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Fig. 3. Relation between node order and impacting Fig. 4. Relation between node order and impacting

energy.
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Summary

It is necessary for us to get informations on the physical properties of sugar cane stalks, in order to develop
a leaf-stripping-machine for sugar cane. Accordingly, we performed an experimental measurement of the impact-
resistance of sugar cane stalks. The results obtained are summarized as follows:

1. Impact-energy of the stalk varied considerably among the node-locations, showing a tendency to become
larger in accordance with the shift of the impact locations from the top to the root. The correlation between the
node-locations and impact-energy was fairly close (correlation ratio: 7,,=0.98).

2. Impact-resistance of the stalk was considerably different among the node-locations and tended to increase
as the locations shift toward the lower segments. The correlation between the node-locations and the impact-

resistance was fairly close (%,,=0.87).

The results mentioned above indicates that the internal tissue of the stalk is softer and more elastic in the

upper segments than that in the lower segments.



