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Summary

A series of soil bin experiment was carried out on sand to investigate if true model theory is applica-

ble to blade-soil system and finally to find mathematical relationship between the dimensionless terms

which contain the blade-soil parameters. The following conclusions were derived from the study.

1. It was proved that the draft of the prototype blade can be predicted without distortion by those
of model blades with the length scale of 1.2, 2 and 2.4.
2. For the sand, bulk density was found to be a good measure of soil physical properties which are

pertinent to predict the draft of the blade-soil system.
3. The mathematical relationship between D/YW and d/W, B, and V?/Wg are as follows ;
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Fig. 1. Bulldozer blade geometry.
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Table 1. Blade-soil system parameters.
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Parameters System Dimension
Independent Parameters
Blade :
Width w L
Height H L
Radius of curvature of Moldboard R L
Angle of Curvature of Moldboard a -
Angle of Cutting Blade B -
Length of Cutting Blade B L
Soil 5
Bulk Density % FL™3
Internal Friction Angle [0} -
Cohesion C FL™
System +
Gravity g LT ?
Velocity A LT
Soil-Blade Friction M -
Cutting Depth d L
Dependent Parameters
Horizontal Component of D F
Soil Reaction on Blade
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Table 2. List of Pi terms.
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Table 4. Dimensions of test bulldozer blade.
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Fig. 2. Test blades used for experiment.
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Blade Blade I Blade II Blade 1l Blade IV
Ttem (Prototype) (Model 1) (Model 11) (Model )
Blade Width(mm) 600 500 300 250
Blade Height(mm) 200 167 100 83
Curvature Radius(mm) 200 167 100 83
Cutting Length(mm) 40 33 20 17
Curvature Angle(Deg) 54 54 54 54
Cutting Angle(Deg) 45 45 45 45
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Table 5. Test Soil properties by USDA classification.

Composition (%)
Soil - Texture
Sand Silt Clay
944 42 14 Sand
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Figd4. Overall View of Draft Dynamometer.
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Table 7. Physical properites of test soil

Item Values
Internal Friction Angle(Deg.) 34.40
Cohesion(kg/cn) 0.02
Cone Index(kg/cl) 0.32
Bulk Density(kg/cai) 2.52
Moisture Content(%) 0.30
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