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Working Capacity of Self-propelled Forage
Harvester in Farm Contractor

Shun-ich HATA, Hiroshi OKAMOTO, Naonori TOSAKA*, Munehiro TAKAI

(Laboratory of Crop Production Engineering, Faculty of Agriculture,
Hokkaido University, Sapporo, 060, Japan)
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Table 1 Machinery used in silage harvesting

Self-propelled Forage Harvester
Base Unit :
Pickup Unit:

John Deere JD 6810 (engine power : 265 kW)
John Deere JD 630 (pickup width: 3m)

Row-crop Unit: Kemper Champion M 4500 (cutting width: 4.5 m)

High-dump trailer :

Star THW 6050 (wagon capacity : 14 m®)

Shovel loader :

Komatsu WA 200 (bucket capacity: 1.8 m®)

Transport vehicles:

Isuzu TW 6 ton Dump truck (capacity: 12.9 m?)

Fuso Fighter 4 ton dump truck (capacity: 11.5m?
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Table 2 Working rate of silage haevesting
Grass silage Corn silage
Fields G-a gh C-a C-b
Area (ha) 1.69 4.20 1.49 1.80
Average length (m) 166 540 176 337
Average width (m) 102 78 85 53
Distance from silo (km) 0.5 2.7 0.5 2.7
Forage harvester
Total times:
cutting 18’34” 46’'16” 40'49” 29°11”
turning 233" 15’177 726" 437"
dumping in transporter 513" 4’56” 11°21”7 752"
waiting for transporter 402" 34217 20”7 24°06”
stop 0” 15°32” 34" 15”7
Overall 30°22” 116°22” 60°30” 66°01”
Overall number of transporter 10 25 17 15
Times per transpoter :
cutting 1’517 1’517 224" 1’577
dumping in transporter 317 377 40” 317
waiting for transporter 24" 122" 1” 1°36”
Rate of work (ha/h) 3.34 2.16 1.46 1.64
Transporter
Capacity X Number 6tx2 6tx3 6tx2 6tx2
+4tX1 +4tX1 +4tX1
Average times :
transport '55” 4’28” 2°00” 513"
return 127" 509" 2°00” 614"
waiting at field 38” 0” 422" 0”
waiting at silo 103" 1'40” - -
loading from hi-dump trailer 217 25”7 38” 32”7
direct loading from harvester - 2°04” - -
unloading 30" 40” 130”7 1’54”
stop 12”7 4" 0” 0”
cycle time (/w hi-dump sys. ) 606" 11°49” 10°02” 13’527
(/w direct loading) - 13’28” - -
Shovel loader
Times per transporter :
piling-up & compacting 2'53” 3°00” - -
waiting for transporter 56” 1417 - —
Notes ' Rake was headlands
' in trouble. had been
reaped
previously
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Fig. 1 Cutting capacity of forage harvester
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Table 3 Net rate of work of forage harvester
Symbol Unit Grass silage Corn silage
Field ID G-a G-b C-a C-b
Hectare Yield Y ton/ha 30 15 48 50
Water content of Materials w %w.b. 76.2 58.8 66.1 64.6
Working width d m 6.5 6.1 4.5 4.3
Working speed v m/s 2.72 2.60 2.53 2.50
Net rate of cutting Qn DMton/h 44.6 35.5 66.6 69.0
Net rate of work C, ha/h 6.28 5.74 4.10 3.90
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Table 4 Feasible maximum work rate of silage harvesting

Field G-a G-b C-a C-b
Working width (m) 6.5 6.5 4.5 4.3
Working speed of Harvester (m/s) 2.8 2.8 2.53 2.5
Speed of Transporter (km/h) 17 30 17 30
Cycle time of Harvester 2217 2’56” 2'21” 223"
Cycle time of Transporter 423”7 11°44” 498" 11°44”
Number of Transporter 2 4 2 5
Working efficiency 0.618 0.747 0.454 0.590
Rate of work (ha/h) 4.05 4.89 1.86 2.28
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Summary

The field work of a self-propelled forage har-
vester used by a farm contractor was investigated
to clarify the factors influencing the field working
capacity of the harvester and to find ways to
improve its working rate. The main results obtained
were as follws:

(1) The relationship between net cutting rate and
engine power showed that the cutting width of
row-crop header units must be wide enough to
use engine power effectively.

(2) In grass silage harvesting, as the present oper-
ating speed of approximately 2.7m/s is close to
the practical limit, the raking width must be in-
creased to further improve the net working rate
of the forage harvester.

(3) In corn silage harvesting, the speed of perpen-
dicular travel to crop rows is about half of the
ordinary operating speed, which is one of the
main reasons for the decline in the working rate
of the forage harvester.

(4) The working efficiency of the forage harvester
can be expressed by the cutting efficiency, and
the rates of increase in the time required for
head land harvestingturnning,dumping in the
transporter,waiting for the transporter,and other
stops.

(5) In order to eliminate the waiting time of the
forage harvester,it is necessary to determine the
number of transporters needed by cycle times of
the harvester and transporter,and the cycle time
of piling-up and compressing in the silo must not
exceed the cycle time of the harvester.



