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A Study on Wheel Design for a Self-Propelled Boom Sprayer
considering the Rice Plant Damage and Wheel Track-Plant

Damage Simulation of Various Steering Vehicles
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ABSTRACT

The present pesticide application technology widely used with a power sprayer in Korea is assessed
as the problem awaiting solution in the point of view of its ineffectiveness, inefficiency, and environme-
ntal contamination. As one approach to get rid of these problems, the boom spraying with ultra-low vo-
lume and precision application technology has been recommended. The study was undertaken to inves-
tigate plants damages incurred by the self-propelled boom-sprayer vehicle, to develop the design crite-
ria of vehicle wheel, and to compare plant damages caused by the front wheel steering vehicle, the 4-
wheel drive vehicle and the articulated vehicle, by the computer simulation.

The experiment showed that the amount of damaged plants incurred by the self-propelled boom sp-
rayer were about 0.29% in average in the field size of 100m X 50m(0.5ha), about 60~80% of which re-
covering while growing.

The recommandable wheel size was analyzed to be 70~ 100cm in diameter, 8~ 15cm in width from
the vehicle-plant-soil relationship.

The simulation on damaged plants anticipated to be incurred by various steering vehicles showed
that the smaller the turning radius, the lesser the damaged plants within its range of 3~5m. Average
plant damage rate by the front wheel steering vehicle, the 4-wheel drive vehicle and articulated vehicle
was relatively assessed to be 2: 1.8 1.

F8 #°](Key Words) . self-propelled boom sprayer, damage rate, wheel diameter, wheel width,
front wheel steering, 4-wheel steering, articulated steering.
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Table 1. Experiment conditions of soil and rice

plants
Experiment 1 | Experiment 2 | Experiment 3

Date 2t 83 818
Soll texture Silty clay loam | Silty loam Silty loam
Moisture
Content(db., %) “ 0 .
Cone Indexglkg/eml 59+06 59+ 13 64115
£)
Rice variety il-pum ikpum thpum
Plant length(cm) 4 8 100
Leafs per plant 9 1 2
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Table 2. Wheel sinkage of the boom sprayer in

straight traveling

Field 1 Field 2 Field 3
sinkage depth(em) | 16+ 15 14£21 16+ 16
track width(cm) 10+ 09 10+ 06 10£11
slip(%) 13 % 2

%

Table 3. Sinkage depth and width of wheel

measured in left turning

Field 1 Field 2 Feeld 3
left | right | left | right | left | right
sinkage depth(cm) (164 22|14+ 15]15+ 22112+ 22{15+ 18/13+ 18
track width(cm)  [104 14] 8+ 13|10+ 12| 8+ 08| 9+ 11| 9+ 06
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Table 4. Damaged rate of plants incurred by

the vehicle wheels for different field

size
Field Size ratio of damaged plants(%) |  total ratio
(mXm) slight | serious | buried (%)
100X 30 0.06 0.12 0.07 0.25
100X 40 0.07 0.14 0.07 0.28
100X50 0.07 0.14 0.08 0.29
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Fig. 5. Wheel location(diameter = 70cm) in

reference to plant and soil

Fig. 6. Wheel location(diameter = 90cm) in

reference to plant and soil
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