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Fig 1 Elytrum of Fig 2 Elytrum of
dung beetle variegated pangolin
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Fig 3 W ave shape | bulldozing plate

Fig 4 W ave shape Il bulldozing plate
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3 Table5 Designsand resultsof the bionic
1) bulldozing plateson heavy clay 2
= P
a= 60 A an- 2 o/am B/an S /an?
an, b= 100 an,
25 [ 0992256 Q 209696 286 1057 268171
= 10an 3 |
) 25 II 62 622533 Q 223979 598 1169 113281
11 P (N/an?)
) 50 I 31879544 5382530 11 3528 900666
( 2 7 S (an’)
( ) 50 I 4188967 1 490307 40 2820 810059
1 “ Y ' 5 75 [ Q924247 18 710499 3 7151 393372
) 75 I 45 869794 Q 003989 438 7045 454590
7000 an
2 1 6 1
Table 2 Designsand resultsof the bionic Table 6 Designsand resultsof the bionic
bulldozing plateson clay 1 bulldozing plateson barren clay 1
P 2 P 2
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M athematical modeling and optim ization design of the wave shape

bionic bulldozing plate surface based on genetic algor ithm
Ren Luquan, LiuQinghuai , TaoMin

(K ey L aboratory of TerrainM achinery B ionics Engineering, M inistry o Education, JilinU niversity, Changchun 130025, China)

Abstract:

In thispaper, the mathematical formulations and the nonconvex optim ization models have been set up

for the wo kinds of thewave shape bionic bulldozing plate surface using the classification of nonsnooth body
surfaces of the typical soil animals and terrain vehicle theory. By genetic algorithm and numerical calculation, the
optimization designsof the bionic bulldozing platew ere given based on the different typesof il
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