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An effect of the shape of cutting blade on cutting
resistance of rice stalk
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Department of Bio-industrial Machinery Engineering
College of Agriculture and Life sciences, Kyungpook National University
Daegu, 702-701, Korea

Abstract

This study is performed in order to provide the basic information needed for the development of
cutting blade for combine. By comparing the developed cutting blade of which were made groove of the
surface with the common cutting blade. Friction force and cutting resistance by the cutter bar speed ratio
and moisture content of rice stalk were shown as follows:

1. The friction force of the developed cutting blade is shown at the average value 0.12kg - m as 25%
lower than one of the common blade at the average value 0.16kg - m.

2. The cutling resistance of the developed cutting blade is shown as respectively 12%, 15% and 20%
lower than one of the common blade at the moisture content of rce stalk of 14.2%, 55.3% and
84.2%.

3. The cutting resistance of cutting blade by two different driving types is shown that the one by double
driving type is 0.2kg - m, and the one by single driving type is 0.24kg - m.

4. Optimum cutter bar speed ratio of cutting blade is shown as different according to the moisture
content of rice stalk.
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Fig. 1 Schematic diagram of e)qne'lrrenral equipment
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Table 1. Dimension of experimental equipment

Classification Dimension

Drive power Motor(IPS)
Power transmission type V-belt

Transporting type of rice straw |  Screw type
. . . Single
Driving type of cutting knife Double
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Fig. 2 Crank mechanism
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{a) knife section {b) ledger plate
a, ¢ - total length of cutting knife ¢, g @ width of
cutting knife
b, f : fixed part length of cufting knife
d, h ! edge width of cutting knife
a : cufting angle of knife 8 : cuiting knife angle

assi knife section (mm) ledger plate (mm) cutting blade angle( ©)
classt a | b | c | d|e|f|lg|h|a]lB]y]®O

single dven |00 1 23 | s0 | 10 |60 | 10|40 | 6 |20 ]|m|a]|0
knife

double driven | oo} a5 | 55 | 55 | same as knife section | 22 133 | - | -
knife

developedknife 85 35 50 7.0 same as knife section 201 3 - -

Fig. 3 Shape and dimension of cutting knife.
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Fig. 4 Shape of developed cutting knife

a) knife shape (knife section: knife edge type, ledger
plate : serrate type )

b) knife shape (knife section and ledger plate : serrate
type)
Fig. 5 Shape of cutting knife
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Fig. 7 Friction force of cutting knife by different
shape at single driving type
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Fig. 8 Friction force of cutting knife by different
shape at double driving type
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Fig. 8 Cutting resistance of rice stalk{14.2%, wh)
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Fig. 10 Cutting resistance of rice stalk(55.3%, wb)
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