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Fig.1 The schematic of the soil adhesion force test system
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Fig.5 The designed hionics un-
smoothed surface for the bulldozer
plate and the plough mouldboard.
(The right: distribution of convex
protuberances on the unsmoothed
surface of the bulldoger plate,
R=12.5mm, r=2mm, h= 3mm,
Li =43 3mm, L;=50mm, &=60";
The left: the designed bionics
plough mouldboard)

Fig.6 The comparison between the designed bionies convex bulldozer plare and

the smooth one, { The upper: adhesion on the normal smeoth plate; The below:

adhesion on the unsmoothed plate; The arrow: the plate of bull dozer.)
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Fig.?7 Schematic of the relation berween the adhesion lorce and the voltage of the clec-
tro osmosis , and the pawer consumption. P: the adhesion lorce, by g/ em's E: the

power consumption, by VI/ e
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BIONIC STUDY ON THE DUNG BEETLE Copris ochus Motschulsky
FOR REDUCTION OF SOIL ADHESION
SUN Jju-rong', CHENG Hong'. CONG Quar', LI Jian  gqiac |
CHEN Bing - cong’. REN Lu - quan’
(1.Coltege of Life Sciences, Peking Univversity, Beijing 100871, Chinu: 2. Research Institute jor
Agricultural Machinery Engineering, lilin Universitv. Changchun 130025, China)

Abstract : The dung beetle, Cnpris ochus Motschulsky, can freely go through the
sticky faeces and soil without adhering to them. There must exist some structure of
the integument and its underneath adapted mechansium of this behavior. In this study,
(1) Through the SEM investigation we found the unsmooth surface of dung beetle
formed by cracks, pits and protrusions, the gentle interface formed by many kinds of
setae, holes and openings. (2) Measuring the body surface potential of the dung bee-
tle, we found that the potential at the rest approximates to 0 mV, but at the moving
iz the negative waves and the maximum potential amplitude is ahout 50mV. (3) An
unsmoothed bulldozer plate and a plough mouldboard were designed based on the un-
smoothed surface morphology of the head of dung bectle and those designed plates were
eomparcd with the smoothed surface of the normal plough. (4) Effects of the soil ad-
hesion of the clectro — osmosis designed based on the body surface potential of the dung
beetle were tested. The results show that the unsmoothed sutface and the electro -
osmosis designed based on the bionics could reduce the soil adhesion [orce distinctly.
This study might bring to light of the unstickiness mechanism and offer some usecful
material for the new bionics theory and method for the mechanical engincering and
machincry manufacturing industry.

Key Words: Dung beetle; Unsmooth surface:  Surface potential;

Elcetro — osmosis:  Soil adhesion;  Bionics



