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Influence of Track Roller Arrangement of Combine Harvester
on Turning Performance

Masami MATSUT*", Yuya AOYAGI*, Takashi FUKUSHIMA*®

Abstract

A rubber crawler system of combine harvester works well in wet paddy fields, and designers have
taken mobility, safety, and comfort into consideration while developing the machine. The track roller
arrangement requires smooth turnability, especially with regard to mobility. In this study, a turning
dynamic model for a combine harvester with four degrees of freedom (vertical, pitch, roll, and
anteroposterior direction) was developed. In addition, the validity of the model was verified through
experiment, and simulation of the turning behavior of various track roller arrangements was done. As a
result, the turning performance can be evaluated by this method when traveling on a rigid flat road.
Furthermore, the greatest mobility was achieved when the track roller arrangement was concentrated
near the center of gravity.

[Keywords] combine harvester, dynamic model, simulation, turning resistance, track roller arrangement
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Fig.1 Forces acting on the combine harvester at turning
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Fig. 3 Model for the measurement experiment of the
turning resistance momentum (overall view)
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experiment model
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Table 1 Specifications and parameters of the test machine and the model
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B BERRMEE A A

i =54

ZERSME [mm]
R R (kel
k2R [mm]
A2 [mm]
#fEew [mm]

FLERPOH 2EHE TOHEME [mm]
5 1D 5% 3iEE X TOMEE (mm)
H1ER»OEAERE TOHE [mm]

H1EEPSELE TOEM [mm]
% 1R ) B S [mm]
TAFT—08h LiFEE [mm]
JE% S 7 ¢y [mm]

HOMED SBEE COEEHEE (mm]

M (mm]

¥y ZHAOEEE— 2 Y b [kg/m?]
FEEEOEEE— 2> b (1—1) ¥ ) [kg/m?] 2485

8 8 8
160 25 25
1760 1.5 1.8
3780 200 200
1690 120 120
1980 120 120
205 41 i
630 126 118
840 168 149
505 85 85
0 0 0
10 - -
84 = =
775 30 30
900 180 180
2761 0.00815  0.00815

0.01832  0.01832




Wi F-EE B o N, U OEREEIC X A ERE~DORE

271 (71)

X 5 MHMEOREREFHER (%))

Fig. 5 Measurement part of turning resistance momentum at the model (back part)
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Fig. 6 Schematic diagram of model experiment model at turning
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Fig. 7 Track-roller arrangement and mass center of the simulation model
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Fig. 8 Moving average of measured turning resistance
momentum of the experimental model of the test
machine (mass: 2.1 kg)
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Fig. 9 Measured and analysis results of turning resistance momentum of the experimental model of the test machine
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Fig. 10 Measured and analysis results of turning resistance momentum of model A
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Table 2 The inclinations of regression line and the coef-
ficients of turning resistance on the model of test
machine and A
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Fig. 11 The transition of turning resistance momentum of combine harvester on each track-roller
arrangement (speed: 1.0m/s, turning radius: 0.9 m)
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Fig. 12 RMS value of turning resistance momentum of combine harvester on each track roller
arrangement (speed: 1.34 m/s, turning radius: 0.5~2.0m)
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Fig. 14 RMS value of turning resistance momentum of combine harvester on each track roller arrangement

(turning radius: 0.9 m, speed: 0.08~1.34m/s)
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