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Fig. 1 Schematic diagram of bulldozing plate

and its structural parameters
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Fig.2 Schematic diagram of forming a soil-engaging surface
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Fig.3 Geometric features of a field mouse’ s clawed toe
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Tab.1 Structural parameters of soil-engaging

surfaces for bulldozing plate models (°)
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Fig. 6 Force diagram of bulldozing plate
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Fig.7 Working resistance of three kinds of bulldozing plates
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Tab.2 Calculated results for the first and second base quantity of soil-engaging surfaces of three model bulldozing plates
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Fig.8 Trend charts of soil-engaging surface base quantity
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Influence of Intrinsic Geometrical Quantity of Soil-engaging Surface on
Working Resistance of Bulldozing Plate

Guo Zhijun' Xing Yisheng'? Du Gan’ Zhang Shuai'
(1. College of Vehicle and Transportation Engineering, Henan University of Science and Technology, Luoyang 471003, China
2. Navy Base of Test, Huludao 125000, China
3. Department of Logistics Command and Engineering, Navy University of Engineering, Tianjin 300450, China)

Abstract; The intrinsic geometrical quantity of macroscopic soil-engaging surface of bulldozing plate
plays a decisive role for its geometrical and dynamic characteristics. Three forms of macroscopic soil-
engaging surfaces with the arc, parabola and bionic curve were designed and manufactured. The working
resistance was measured with a laboratory soil bin. The intrinsic geometrical quantities of the macroscopic
soil-engaging, including the first base quantity (E, F, G) and the second base quantity (L, M, N),
were calculated based on the parametric equations of the three macroscopic soil-engaging surfaces. It was
discovered that E value in the first class of the base quantity and the value of L in the second class of the
base quantity were important factors influencing the working resistances of soil-engaging surfaces. The
value of E and L of the bionic soil-engaging surface possessed more complex trend, also obtained lower
working resistance accordingly. However, the relatively simple arc bulldozing plate had a relatively large
working resistance.

Key words: Bulldozing plate  Soil-engaging surface ~ Working resistance  Differential geometry

Intrinsic geometrical quantity



