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Fundamental Studies on the Roll Type Leaf-Stripping-Machine for Sugar Cane
Shin KojiMA, Masatoshi ABE and Yoshiteru MIYABE
(Laboratory of Agricultural Machinery I)
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Fig. 1 Experimental apparatus.
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Table 1-1. Roll used in experiment

Diameter (mm) 47 57 76
Length (mm) 500

Material STKM17

Knurling m=0.6
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Table 2. Factors and levels

Factors Levels

: Diameter of roll (mm) |(A,47 A,57 A,76
Gap between two rolls
(mm) (B, 0 B, 1 By 2
Number of revolution
of roll (rpm) | C, 250 C, 350 C; 450
: Diameter of sugar cane |D,32 D,26 D;20
(mm) ~28 ~22  ~16

m g 0 wE»

: Angle of cut of
sugar cane ) |E,50 E;55 E,;e60

Table 1-2. Sugar cane used in experiment

Variety N:Co, 310

Growing district Osumi

Moisture content (wet base) 71.8~86.5%

Hardness

Diameter 16~20mm 4.16~8. 71kg/mm?
of I: 22~26mm 4.03~8. 45kg/mm?

sugar cane| 28~32mm 4. 94~8. 06kg/mm?
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Fig. 3 Relation between the diameter of roll and
the rate of bite.
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Table 3. Number of bite of sugar cane stalk

Number of revolution of roll (rpm) Diameter of sugar cane (mm)
32~28 26~22 20~16
Gap between rolls (mm)
Diameter of | Angle of cut of sugar cane(®)
ro&?"‘(‘:nf;)"f 50 55 60 50 55 60 50 55 60
250 12 13 14 11 12 14 11 13 14
0 350 4 13 14 7 12 14 7 12 14
450 4 11 14 3 11 13 8 12 14
250 4 9 14 2 9 14 3 12 14
47 1 350 3 10 14 3 6 11 4 12 14
450 1 4 10 0 4 13 0 6 14
250 1 4 12 2 8 12 3 8 12
2 350 0 4 11 2 7 10 1 6 10
450 | 0 2 9 0 3 11 2 4 12
250 5 13 14 4 8 14 S 13 14
0 350 0 5 14 4 7 13 2 10 14
450 0 3 14 2 8 14 1 9 14
250 3 10 14 3 6 13 2 8 14
57 1 350 3 7 14 1 7 13 4 8 14
450 1 6 14 0 2 11 0 2 9
250 3 7 11 3 8 11 4 10 14
2 350 0 2 9 2 5 10 1 5 12
450 0 1 12 0 1 10 1 5 12
250 1 4 14 6 14 1 6 14
0 350 0 1 11 1 4 13 1 4 14
450 0 0 8 1 12 1 3 12
250 0 2 13 0 2 11 1 3 14
76 1 350 0 2 8 0 1 10 0 1 13
450 0 2 5 0 0 9 0 0 12
250 0 1 10 0 11 1 6 14
2 350 0 0 4 0 1 8 0 6 14
450 0 0 6 0 1 6 0 0 9
Table 4. Analysis of variance, and p
S v 14 F p (%)
A: Diameter of roll (mm) 631.51 2 315.76 174.14%%  9.69
B: Gap between two rolls (mm) 414.62 2 207.31 112. 06** 6.34
Main effect C: Number of revolution of roll (rpm) 293.56 2 146.78 79. 34%* 4.48
D: Diameter of sugar cane stalk (mm) 87.02 2 43.51 23. 52%* 1.29
E: Angle of cut of sugar cane stalk (°) 4179.11 2 2089. 56 1129.49**  64.46
AxB 105. 60 4 26. 40 14.27** 1.52
AxE 140.82 4 35.21 19. 03** 2.06
BxD 33.94 4 8.49 4. 5G* 0.41
Interaction BxE 27.19 4 6.80 3. 68** 0.31
CxE 26. 47 4 6.62 3. 5g** 0.29
AxBxE 78.80 8 9.85 5. 32%* 0.99
AxCxE 67.23 8 8.46 4. 54¥* 0.81
e¢: Error 339.77 184 1.85
T: Total 6477.88 242

*¥ Significant at 1% level
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Summary

In order to make some experiments on the undesired feeding (biting) of sugar cane stalks into a gap between
two rolls, an experimental apparatus was made, as shown in Fig.1.

Specimens were inserted perpendicularly into the gap between the longitudinal axles of the rolls, and were
made to be inclined in the both directions of the uncut- and cut- surfaces at the respective angle counting up to 30°.

The time spent in the experiment was noted to be five seconds.

Five factors were determined, i.e, the roll-diameter, the gap between the two rolls, the revolution-number of
the each roll, the diameter of the sugar cane stalk, the cutting-angle of the sugar cane stalk; these five factors
were noted to have a large influence on the bite; while, three levels in the respective factor were also determined.
(Table 2) (5 factors, 3 levels.)

Fourteen specimens per combination were used; in every combination the number of the bite was counted.
(Table 3)

The authors performed statistical treatments, expressing a significance and the coefficient of determination,
with the calculation of the bite-rates. (Table 4)

The results are summarized as follows:

1 For all the main effects a significance was noted at 194 level, and seven interactions among the five factors
were observed, too. (Table 4)

2 Of all the main effects, the sum of the coefficient of determination of the five factors was fixed to be
approximately 86%; especially the coefficent of determination of the main effects of the cutting-angles of the
sugar cane-stalks was fixed to be 64.469, which was noted to be of extremely high value. This shows that the
cutting-angle of the sugar cane stalks has the largest influence on the biting. (Table 4)

3 Concerning the main effect of the roll-diameter, the gap between two rolls, and the revolution-numbers of
the rolls, and the sugar cane-stalk diameter, the following relation was noted; namely, the larger were the values,
the harder was the biting-occurrence. (Fig. 3-Fig. 6)

On the other hand, concerning the main effect of the cutting-angle of the sugar cane-stalks the following revolu-
tion was noted; namely, the larger was the value (or the sharper was the tip-end) the easier was the biting-
occurrence. (Fig. 7)

4 Concerning the main effects of the five factors, the following were ascertained: the highest rate of biting
was 85.8% at the cutting-angle of 60°, the lowest heing 14.029% at the cutting-angle of 50°. (Fig.3-Fig. 7)



