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Abstract: In order to research the factors that affect the corn stalk cutting force and cutting power
consumption, field reciprocating cutting test bench for crop stalks was developed. The test bench could
switch to a different shape of the blade. The cutting speed could be adjusted in a range of 0 ~2.5 m/s.
The cutting angle could be adjusted in a range of 0° ~35°. The curves of cutting force changed with time
were obtained by the experiment. The cutting power consumption was calculated according to these curves.
The effect of blade shape, blade opening angle, cutting speed and cutting angle on the cutting force and
power consumption were analyzed. The experimental results showed that the error of test bench data was
less than 1. 12% . With the increasing of cutting speed and cutting angle, the maximum cutting force and
cutting power consumption were both decreased gradually. The cutting force of zigzag blade was smaller
than that of smooth blade. The cutting force of 20° cutting angle was smaller than that of the other angle.
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Fig.1 System diagram
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Fig.2  Structure diagram of mechanical
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Fig.3  Structure of cutting mechanical
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Fig.4 Diagram of control system
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Tab.1 Temperature drift test of amplifier

T R S S N N
W/kg  /mV SCIAE MR RSSO AR S AR X R
/mV  Z/% /mV  £/% /mV  E/%
1.26 18.6 18.4 1.07 18.5 0.53 18.7 0.53
2.54 390.4 390.1 0.76 39.3 0.25 39.5 0.25
5.08 80.10 80.6 0.49 80.10 0 81.1 0.12
7.65 122.6 121.0 0.40 122.5 0.08 123.1 0.40

10.20 164.2 163.1 0.66 164.1 0.06 165.1 0.54
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Tab.2 Accuracy test of cutting force

RS R/ kg MR 2E/ % PRS2/ %
PIEy rael WD OrReik iR rhEil
B BHL KR BmHL #H Bl
.26 1.29  1.23  2.38  2.38
2.54 2,57 2.50 1.18  1.57
508 513 499 098 1.77 L12 172
7.65  7.70  7.55  0.65 1.3l
10.20  10.24 10.04  0.39  1.56
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Fig.5 Cutting force curve
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Tab.3 Cutting force test of blade shape

VI Iy i {E /N

HATT B 7] et 71
1 430.2 452.9
2 426.5 451.2
3 422.5 453.3
4 433. 4 454.3
5 435.2 452.8
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Fig.6 Diagram of blade opening angle
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Fig.7 Effect of blade opening angle on peak cutting force
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Tab.4 Cutting force test of different cutting speed

Y /m s ! ) ST (/N BIEI#E/ ]
1.1 590. 8 8.2
1.4 512.6 7.3
1.7 432.5 6.1
1.8 410. 3 5.5
2.2 322.7 4.7
2.3 302.6 4.5
2.5 290. 4 4.4
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Fig.8 Effect of cutting angle on peak cutting force

and power consumption
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