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Orthogonal Experiment on Resistance Reduction by
Soil-engaging Surfaces of Bulldozer Blade

Guo Zhijun' Du Gan® Li Zhongli' Li Xinping'
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Abstract; The power consumed by bulldozer’ s main working parts—bulldozer blade accounts for about
40% of the total power of the bulldozer in working process. It has great significance to optimize the
structure and working methods of bulldozer blade’ s macroscopic soil-engaging surface, thus decreasing
working resistance and increasing energy efficiency. Combined with the classic design theories and
research achievements of bulldozer blades, the modular design of directrix form and cutting angle shall be
conducted for macroscopic soil-engaging surfaces structure of bulldozer blades. Nine bulldozer blade
models with the cutting angles of 50°, 55° and 60°, respectively, whose soil-engaging surface directrix
consists of arc, parabolic and bionic curve respectively, were fabricated and designed with scale model.
The resistance features of nine bulldozer blades were studied through indoor soil bin and orthogonal
experiment model. The result shows that the interaction between directrix form and cutting angle, and the
directrix form has great influence on working resistance with significance level of 0.25. Compared with
the traditional circular arc surface bulldozing plate, the paraboloid can relatively reduce the horizontal
working resistance by 4. 6% , the bionic surface reduced by 16. 0% . The vertical resistance is reduced by
4.8% and 51.4% , respectively. The research result has important reference value for the high-efficient
and energy-saving design of bulldozer blades and wide tine soil cutting components related.
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Fig. 1 Schematic diagram of parameters of

bulldozer blade structure
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Fig. 2 Inner-contour line geometric features of vole claw toe
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Fig.3 Soil-engaging surfaces schematic plot of

experimental model bulldozer blades
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Fig.4 Nine experimental bulldozer blades
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Tab.1 Soil-engaging surfaces structure parameters of

experiment bulldozer blades (°)
sk = i 167 45 44 2 0
i sk Yinlsn  RTRAA RS R AR
o B & a B
1 50 66. 1
2 5k 55 72.4
3 60 78.7
4 50 78.7
5 & 55 80. 2 78 20 30
6 60 82.8
7 50 71.6
8 Ak 55 69. 4
9 60 68.0
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Fig.5 Experimental data collection and

processing schematic plot
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Fig. 6  Soil bin, trolley and working state
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Tab.3 Analysis results of bulldozer blade model orthogonal experiment and horizontal resistance component F

- EES AR mAEMA &H KPR I A

e A B AxB R F /N F /N F/N 0/(°)
1 1 1 1 1 302.3 72.6 310.9 13.5
2 1 2 2 2 431.1 86. 8 439.8 11.3
3 1 3 3 3 369.9 65.9 375.7 10. 1
4 2 1 2 3 373.3 83.6 382.5 12.6
5 2 2 3 1 333.4 66.9 340.0 11.3
6 2 3 1 2 346.0 64 351.9 10.5
7 3 1 3 2 301.5 49.4 305. 5 9.3
8 3 2 1 3 284.0 34 286.0 6.8
9 3 3 2 1 341.3 26 342.3 4.3

Fo 1103.4  977.1 932.4 977.1

F 1052.7 1048.5 11457 1078.5

F 926.7 1057.2  1004.7  1027.2

F 367.8 325.7 310.8 325.7
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Tab.4 Analysis results of bulldozer blade model orthogonal experiment vertical working resistance component F,

A B AxB W
Fo 225.3 205.6 170. 6 165.5
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Tab.5 Included angle ¢ between F and F analysis results of bulldozer blade model orthogonal experiment
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