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Fundamental Studies on the Roll-Type Leaf-Stripping-Machine for Sugar Cane
II. On the Durability of Stripping Rolls
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(Laboratory of Agricultural Machinery I)
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Fig. 2 Apparatus for making a roll-surface wet
by sugar-cane juice.
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Fig. 3 Apparatus for measuring a profile of roll-surface.
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Table 1. Sugar cane used in this experiment.

Variety N:CO 310
Growing district Campus farm, Kagoshima
Univ.
Moisture content 73~77
(wet base) %
Hardness kg/mm? 9. 00~10. 00
Brix° 15~20
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Fig. 4 Relation between material and abrasion,
Polyacetal, Treatment, Fine, 2kg
SS41, Non-treatment, Fine, 2kg
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Fig. 6 Relation between material and abrasion.
(Hardening, Rough, 2 kg)
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Fig. 7 Relation between hardening of roll-surface
and abrasion. (S38C, Rough, 2kg)
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Fig. 9 Relation between knuriling of roll-surface

and abrasion. (S38C, Hardening, 2kg)
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Fig. 10 Relation between knuriling of roll-surface
and abrasion. (SS41, Non-treatment, 2kg)
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Fig. 12 Relation between contact pressure and
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Fig. 13 Relation between contact pressure and abrasion.
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Summary

It has been quite an important problem for us to solve how to lessen the abrasion of rolls on
the way of the development of a roll-type leaf -stripping-machine for sugar cane. In order
to investigate the mechanism of abrasion occurring on the surface of test rolls of the machine,
an experimental apparatus for estimating the abrasion and a sugar cane juice suppling apparatus
were constructed. In the former apparatus, sugar canes were pressed under a constant pressure
perpendicularly on the surface of the test rolls rotating at a constant speed. In the latter apparatus,
rotors were made to be dropping into the sugar cane juice reservers, and sugar cane juice were
being supplied to the surface of test rolls through the circulation of the rotors.

Five factors affecting the abrasion of test rolls were determined as follows: (1) Materials of
the rolls, (2) Surface treatment of the rolls, (3) Knuriling on the surface of the rolls, (4) Pressure
of sugar cane on the surface of the rolls, (5) Doping effect of sugar cane juice on the surface of
the rolls.

(1) Steel (SS41, S38C and S45C) rolls and polyacetal roll were used. Polyacetal was a new
plastics material. It was light in weight and in possession of higher resistance to abrasion as in
case of metals. The abrasion of the steel roll SS41 was compared with that of polyacetal roll. The
latter was for more remarkably damaged than the former, and was fixed to be un-suitable for the
practical use. In comparision of S38C to S45C in abrasion of rolls, S45C showed higher resistance
than S38C. '

(2) Concerning the surface treatment of the rolls, hardening is noted to be better than no
treatment in S38C roll, while soft-nitriding is better than no treatment in SS41. Especially, the
soft-nitriding added remarkable improvement to antiabarasion of the rolls.

(3) Concerning dimensions of knuriling, the rough knuriling was beeter than the fine one.

(4) About the pressure of sugar cane on the surface of rolls, higher pressure caused larger
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abrasion.

(6) Concerning doping effect of sugar cane juice on the roll surface, abrasion of surface increased
remarkably by being put under the doping of sugar cane juice. Moreover, no effect of soft-nitriding
on abrasion was observed in case of doping.



