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Dynamic Characteristics of the Reciprocating

Cutter-bar of Combine Harvester
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Summary

This study was conducted to investigate experimentally the basic characteristics of the torque of the

cutterbar driving shaft as the double-knife was used instead of the conventional standard single-knife

type. A new design for inclined setting of the cutterbar relative to the direction perpendicular to com-

bine harvester movement was investigated to test a possible reduction of concentrated load caused by

the simultaneous cutting of many rows. It was evaluated that the maximum torque and mean total po-

wer of the driving shaft due to the cutting resistance of the rice straw were largely depended upon the’

rotational shaft-speed and straw feeding rate, but were resepectively 1.1~2.3 and 1.15~1.34 times hi-

gher compared to those while idling. It was also proved that the inclined setting of the cutterbar could

save a considerable amount of energy required for its driving shaft.
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Fig. 1. Driving mechanism of the double-knife

cutterbar.
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Fig. 2. Block diagram of the data acquisition
system.
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Fig. 3. Setting angle of the 4 rows combine har-
vester and determination of the limit of
setting angle.
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Fig. 4. Variations of the torque according to the
variation of crank shaft speeds at unloa--
ded condition.
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3) variation of the mean total power
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Fig. 6. Variations of the maximum torque, the
mean torque, the mean total power, and
the mean net cutting power according to
variation of crank shaft speeds and fee-
ding speeds when knives were set to cut

4 rows together,
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Fig. 7. Variations of the total torque and the to-
rque caused by cutting resistance of rice
straws when knives were set to cut 4
rows together at 500 rpm and feeding
speed=0.7 m/s.
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Table 1. Comparison of maximum torque and mean total power with cutting of 4 rows and without cut-

ting.
Crank _ |Maximum torque(Nm) Mean total power(W)
shaft Feeding 4 rows Percentage 4 rows Percentage
speed (speed cutting unloaded (%)* cutting unloaded (%)*
(rpm) m/sec) ) (B) (») (B)
1.0 5.38 125 9348 69.69 34
400 0.7 4.99 2.39 109 91.46 69.57 32
04 4.25 77 91.21 69.11 32
1.0 5.15 85 126.37 102.76 23
500 0.7 4.90 2.78 76 121.77 102.71 19
04 337 21 121.23 102.88 17
1.0 4.67 44 170.94 14291 20
600 0.7 4.20 3.25 29 166.46 141.43 18
04 3.99 23 163.00 141.26 15
1.0 4.55 29 186.99 158.85 18
700 0.7 3.96 12 192.69 158.63 15

* percentage(% ) = (% —1)X100
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Table 2. Comparison of the maximum torque, the mean total power and the mean net cutting power

at 0° and 7° setting angle

Crank Feeding| Maximum | Mean total ) Mean net .
?haft speed |torque(Nm) Difference power(W) Difference C“:’i;f(‘gv ) Difference
speed (m/s00) (Nm) - (w) po (W)
(pm) o | o | T e |7
1.0 [5.378]4.376 |1.002(18.63%)| 93476 | 85.142 | 8.334 (8.92%) {23.73 [16.192( 7.598 (31.94%)
400 0.7 |498814.214 |0.774(1552%)| 9146 | 85.623 | 5.837 (6.38%) 24.745]16.319 | B.426 (34.06%)
04 1425 [3.212 |1.03 (24.43%)| 91.207 | 87.582{ 3.625 (3.97%) |22.1 |(18.108{ 3.992 (18.06%)
1.0 [5.15 |3.566 |1.58 (30.68%)(126.372 |120.027 | 6.345 (5.02%723.614 17.449| 6.165 (26.11%)
500 0.7 14.898/3.548 |1.35 (27.57%)|121.766 {115.827 | 5.939 (4.38%) (19.057 {13.171 | 5.886 (30.&)_%)
04 1]3.368(3.218 |0.156 ( 4.45%)|121.223 {117.399 | 3.824 (3.15%) |18.339 [14.893 | 3.446 (18.79%)
1.0 467 {3914 |0.75 (15.06_0/;)— 170.938 {155,743 [15.195 (8.89%) |28.028 (14.551 {13.477 (48.08%)
600 0.7 [4.196{3.998 [0.198( 4.72%)166.464 [157.223 | 9.241 (5.55%) [25.033(16.549 | 8.484 (33.89%)
04 |3.986(3.92 [0.006( 0.15%)1163.001 {158.194 | 4.807 (2.95%) (21.744116.193 | 5551 (25.53%)
10 [4.55 13.968 0.582(12.7‘;;/; 186.988 |183.263 | 3.735 ( 2%) |28.14323.864 | 4279 (15.2%)
o 0.7 [3.962(3.918 (0.044( 1.11%)|182.693 [181.276 | 1.417 (0.78%) |24.068 [22.061 | 2.007 (8.34%)
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