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Table 1. List of tractors and implements
Name Tracked Tractor Tracked Carrier Wheel Tractor Wheel Tractor Wheel Tractor
Type MK —80 MST800 5000 1850 6610
Make MOROOKA MOROOKA FORD JOHN DEER FORD
Engine Type 4 cyl. Diesel 4 cyl. Diesel 4 cyl. Diesel 4 cyl. Diesel 4 cyl. Diesel
Power 80Ps 65Ps 59Ps 79Ps
Wheel/Track Rubber-track Rubber-track Wheel 2WD Wheel 4WD Wheel 4WD
Drive Single HST Single HST Gear Gear Gear
Size 445x2080mm 600x2500mm
Use for Pull F.H. Load Silalge Support with Support with Pull Wagon
in the field beside F.H. Front Loader Front Loader field < —> blower
Name Forage Harvester Unload Wagon Forage Blower Wheel Tractor
Type 7178 TC5510 KB—57 595
Make New Holland Hokusatu Kool Massey Ferguson
Pull/stat. Pull, one-row Pull Stationary (95Ps)
Capacity (Wheel 4WD)
Wheel 2 Wheel 4 Wheel (Engine Drive)
Use for Cut silage and Transportation, Blow Silage Ordinary Pull
Blow to Carrier Unload to Forage to Steel Silo Tractor for
Blower Forage Harvester
corn index (MPa)
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Fig. 1. Hardness of field soil.
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Table 2. Results of field capacity of the system
Work Cut-blow Head land turn Wait carrier Row length
No. S—>Nsec N->Ssec N. sec S. sec N. sec S.sec S.—>N. N, —> 8§,
1 130 190 95 112 135 128 202m 225m
2 148 190 41 61 228 128 " 228
3 180 172 135 73 78 127 243 231
4 175 177 75 68 90 140 " 233
5 171 189 75 80 172 155 " 235
6 180 197 80 72 21 528 4 237
7 164 190 78 54 108 201 " 239
8 170 184 55 76 151 318 i 241
9 165 173 89 82 187 171 y 244
10 172 189 83 89 48 407 " 246
11 168 180 90 71 202 98 " 248
12 179 207 95 74 413 0 I 250
S.Total 2002 2238 991 912 1833 2401 Capacity 0.166ha/h
G.Total 4240 1903 4234 R.Capacity 0.280ha/h

Characters S & N mean southern-& northern- part of the test field, respectively.
The words S, Total & G.Total mean Sub-& Grand-total of column data, respectively.
The word R.capacity mens calculated capacity without carrier wait time,
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Fig. 2. Slip-ratio on rubber-tracked tractor
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Performance of Rubber-tracked Tractor Operation Conducted
with a Forage Harvester in the Muddy Field.

Munehiro TAKAI, Yukio WAKAZAWA , Shigeo KONNO,
Shun-ichi HATA, Kensi SAKAI, Takao KAWAI,
Hiroyuki SATO, Hideki NAKANO and Hiroshi NAKASHIMA
(Experiment Farms, Faculty of Agriculture, Hokkaido University, Sapporo 060, Japan)
(Received November 4, 1992)

Summary

In 1992’s autumn, as the silage-corn field condition had gone extremely muddy by a heavy rain, a
harvesting work with a forage harvester was impossible for conventional 4-wheel drive tractor. Then,
the harvesting work was conducted with a rubber-tracked tractor substituted for a wheel tractor.

Because of serious water infiltration problem, the field surface after work was covered with water
such as a paddy field. The rubber-tracked tractor was able to travel steadily and conducted the forage
harvesting operation in the field, and 1.7 hectare area was harvested in 1.5 days.

In this report, the traveling feature and operability of the tractor and the harvesting-hauling system
were investigated. The following results were obtained.

1) The MOROOKA MK80 rubber-tracked tractor conducted a corn-silage harvesting with a NEW
HOLLAND 717S single row forage harvester, even under the very soften field, where the wheels of
forage harvester deeply sank and skidded and it was a source of a large motion resistance. The system
showed 16.6 a/h operation rate in the complex task. When the system would run on good condition, the
performance was expected as 28.0 a/h on 70% efficiency.

2) As the rubber-tracked tractor gained traction power by wide and long steel-contained rubber-track
on the soften field surface, it traveled at a constant speed of 1.6 m/s. However, if the soil water content
exceeded 60 %, the slip was much increased. And it was shown almost 20 % of slip for 100 24 of water
content. The slip increased with ah increase of the motion resistance of the forage harvester.

3} The working system consisted of the forage harvesting and the hauling. As the cycle~time of both
processes was clearly unmatched, the long waiting time in each processes was wasted. However, under
the condition where any types of wheel tractors did not travel in the muddy field, the optimum system
could not be realized,

4) It was the first experience to conduct the rubber-tracked tractor for the University’s operators who
are usually operate wheel type tractors. They were easily learned how to control the tractor in several
minutes. However it had problems of shallow visibility from operator seat and difficulty to adjustment
for their steering.
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1) Harvesting operation at 2) Harvesting operation at
northern part. middle west part.

3) Unload silage from carrier N 4) Load silage to unloading-wagon
to backet of front-loader. by tractor front loader.

5) (left photo)
Blow-up silage to
steel silo by blower
feeded silage from
unloading-wagon.

6) (right photo)

Trace of wheel
skidding (low) and
mark of wheel sliding
to side row (up).

Photo Operating machines and field condition



