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Design and Experiment of Double-vane Symmetrical Rotary Blade
for Surface Tillage
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Abstract; Surface tillage technology could weed and eliminate the soil harden and wheel ruts, but it is
difficult to avoid straw blocking for current surface tillage machine. In order to achieve surface tillage and
weeding with a large number of straw mulching and decrease soil disturbance under the requirements of
conservation tillage, a double-vane symmetrical rotary blade with the functions of chopping and sliding
cutting was designed. Edge curve and structural parameters of this surface tillage blade were determined
by theoretical analysis, and the results from finite element static analysis and modal analysis by using
SolidWorks software and Abaqus software, which indicated that the blade’s structure could meet the
requirements of strength and it won’t occur resonance phenomenon. The field comparison experiments
among surface tillage blade, rotary blade and topsoil shovel were conducted after corn harvest, and the
results showed that the crumbling and weeding ability of double-vane symmetrical rotary blade had an
advantage over topsoil shovel and the surface roughness and residue cover rate after working were also
better than those of rotary blade. Therefore, the soil-crushing rate of double-vane symmetrical rotary
blade was 92.2% , surface roughness was 0. 6 cm, weeding rate was 97. 3% and residue cover rate after
surface tillage was 39.5% on the condition of all remaining on the field, thus this double-vane
symmetrical rotary blade could meet the operation requirements of surface tillage under conservation
tillage.
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Fig. 1 Sketch diagram of blade assembly for surface tillage
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Fig.2 Motion trail of surface tillage

FEHLEL i R 5 R ) e B ) 2
U5 SURTRAR A = Roo/v, 0 24 A > 1 B, 0
TIWGIE Sl A AR AR LR, PR IEIR AR T] T i 238
Bl 7 ) SR FTHE 7 AR S, Wb T ) fE VT
PLSCEON RS AT A I 0 B B A . MR BT E0K,
R AT BRI TR AN TTRTIFRE B A =8,

BN T B 248 R GO, e 32 B B $HE
QRS R =y NS 1 e R PR i (S N T 7ol N VAR
AT BRI N A T Bl A, 2 R R A A K



Hi) FIRA 45 PP PERHE RGO PR ) b T i1l 105

FEFT, A ROk AR AT HEE € R 2 250 mm 7
FA T 1 b e i TR

300, A
T aR

(2)

n

% n =458 r/min,,
2 WEXRETIERTET

KU XS FRBE D) 2R AN T I Z5 R aniEl 3 P, 32
B TR E VIR AL 7AW ]
X PR A I, il b P T %

3 lm
K3 WG X FRE D) B T 4
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rotary blade
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Fig.4  Structural parameters of surface tillage blade
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before and after operation of different blades
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