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The Effect of Track Tension on the Tractive

Performance of Combine
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Summary

This study was conducted to investigate experimentally the effect of track tension on the tractive pe-
rformance of rice combine. The experiment was carried out at the two in— door soil bins with soil types
of loam and sandy loam. The initial track tension was varied by three different values of 0.71, 1.75 and
3.84kN at three different forward velocity settings of 0.17, 0.32 and 0.45m/s, respectively. The data ac-
quisition system was designed and used for the measurement of pull, driving axle torque and its velo-
city under the test conditions to calculate the tractive efficiency.

Results of the study were summarized as follows :

1) The effect of the initial track tension on the tractive efficiency was found being significantly depen-
dent on soil types but not on forward velocities. Therefore, the benifit of adjusting the initial track
tension may be obtained when the types of soils on which combines operate are changed.

2) In loam, tractive efficiency decreased with increase in track tension. However, it increased in sandy
loam until it reached to a peak value and then decreased with increase in track tension.

3) The maximum tractive efficiency of the tested combine was obtained with an initial track tension
of about 1.75kN on sandy loam, and below that on loam at about 5% slippage without being noticea-
bly influenced by the forward velocity.
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Table 2 Specifications of the equipment used for the experiment.
Equipment Specifications
Strain gage Maker/Model Koywa/KFC—5—016—11
Gage resistance 120Q+ 0.24 %
Gage factor 216+ 1%
Slip ring Maker/Model Koywa/RBE —4A, RBE—6A
Max. RPM 6000 (both)
Amplifier Maker/Model Koywa/DPM—612B
Bridge excitation DC 2V
QOutput +5V, £ 5mA
Rotary encoder Maker/Model Koyo/TRD—]500—RZ
Signal type Two phase
Bridge box Maker/model Koywa/DB— 120P
Microcomputer PC/XT
Interface card Maker/Model Hando/PCL812—PG
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Table 3 Characteristics of soil on which experiment was conducted.

Parameters Sandy loam Loam
Cone index CI(0~25cm) 14.8Pa 16.6Pa
Internal friction ¢ 59.0° 54.1°
Cohesion c 3.6Pa 5.5Pa
External friction ¢o 29.8° 21.9°
Adhesion A 13Pa 14Pa
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Tabl leasured values from experiments
Track 0 slip Torque of Average Shaft Slip Pulling
tension velocity | driving shaft pull velocity velocity
(kN) (em/s) (N.m) (N) (rad/s) (%) (cm/s)
1522 492.20 2098.62 1.90 451 14.53
0.71 27.09 550.83 2192.76 3.39 0.53 26.95
4143 570.15 2149.39 5.18 6.48 38.74
Sandy 15.27 338.68 1989.03 191 1.99 14.98
loam 1.75 27.96 360.58 2027.21 3.50 4.27 26.77
37.39 420.18 2072.93 4.67 10.48 3348
15.37 648.05 2292.32 1.92 0.53 15.29
3.84 28.36 696.37 2206.93 3.54 2.09 27.76
42.25 767.03 2093.12 5.28 3.19 40.90
16.95 289.77 1651.90 2.26 6.84 15.79
0.71 32.71 26242 1702.60 4.36 1.88 32.09
44.06 264.31 1638.35 5.87 2.20 43.09
17.35 319.37 1538.33 2.31 1.39 17.11
Loam 1.75 32.36 322.92 1690.97 4.31 2.34 31.60
46.10 320.86 1606.79 6.15 0.97 45.65
19.10 462.54 1637.44 2.55 6.63 17.84
3.84 34.50 466.27 1615.37 4.60 3.39 33.33
46.13 512.77 1555.55 6.15 0.72 45.80
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Table 5 Tractive efficiencies calculated from the measured data. unit - %
Tension 0.71kN 1.75kN 3.84kN
Velocity sandy loam loam sandy loam loam sandy loam loam
0.17 m/s 16.27 19.92 23.02 17.81 14.07 12.40
0.32 m/s 15.84 23.87 21.53 19.18 1241 12.55
0.45 m/s 14.10 22.73 17.67 18.60 10.62 11.29
Table 6 The ANOVA table.
Source DF SS MS F Pr>F
Tension 2 197.497744 98.7488722 149.61 0.0002
Velocity 2 10.167744 5.0838722 7.70 0.0425
Soil 1 9.130688 9.1306889 13.38 0.0250
Tension * Velocity 4 5.497622 1.3744056 2.08 0.2475
Tension * Soil 2 67.068077 33.5340389 50.81 0.0014
Velocity * Soil 2 16.695677 7.8478389 11.89 0.0207
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