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Fig. 1  Upper contour line of longitudinal profile of
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Fig.2  Sturcture of subsoiler with exponential curve feature
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Fig.3 Bionic anti-drag shaft with exponential curve feature
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Tab.1 Physical characteristic parameters of

experimental area soil

TRRE R R TR
/mm IR % i /kPa JZ/(grem™?)

0 ~ 100 8.32 1674 111

100 ~200 9.91 2117 1.19

200 ~300 11.20 2289 1.22

300 ~ 400 13.29 2424 1.31
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Fig.4 Sensors and data collecting and processing systerm
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Fig.5 Traction and suspension system
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Tab.2 Average tillage resistances of bionic anti-drag

subsoiler and traditional subsoiler
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4 2w R BE/mm (km-h™") BH 73 /kN
1 1 He 4 250 2.0 2.6
2 17 4 4 250 3.6 4.2
3 1 A5 350 2.0 5.1
4 5 £ 4" 350 3.6 5.4
5 [ 250 2.0 4.3
6 5 B 4y 250 3.6 5.2
7 e gL 4" 350 2.0 5.6
8 5 B 4 350 3.6 5.9
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Fig.6 Real-time tillage resistance of bionic anti-drag subsoiler and traditional subsoiler
(a) D =250 mm,v=2.0 km/h (b) D =250 mm,»=3.6 km/h
(¢) D=350mm,v»=2.0km/h (d) D =350 mm,v=3.6km/h
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Design and Experiment of Bionic Anti-drag Subsoiler

Zhang Jinbo'?>  Tong Jin' Ma Yunhai'
(1. Key Laboratory of Bionic Engineering, Ministry of Education, Jilin University, Changchun 130025, China
2. College of Mechanical Engineering, Jiamust University, Jiamusi 154007, China)

Abstract; Efficient soil digging property of claw toe of Mus musculus was applied to the structure design
of anti-drag subsoiler. The anti-drag subsoiler had exponential curve shape of soil-cutting edge of shaft.
To compare tillage resistance, the subsoiling experiments were conducted using bionic anti-drag subsoiler
and traditional subsoiler. The results showed that both tillage depth and forward velocity could affect on
subsoiling resistance significantly and the tillage resistance increased with the tillage depth and forward
velocity. The tillage resistances of bionic anti-drag subsoiler were reduced by 8.5% to 39.5%
respectively compared with traditional subsoiler under the same experimental conditions and the effect of
reducing resistance was obvious.

Key words: Subsoiler Structural design Exponential curve Anti-drag Tillage resistance



