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Fig.1 Diagram of force to blade of a root-cut hoe
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Table 1 Relation between entering soil angle o

IR

and wing-open angle 2y Smash-soil angle f )
ANtfia Hik 2y Wt p
1.5 60 3
3.5 70 6
5.8 80 9
8.5 90 12
11.6 100 15
16.6 110 20
22 120 25
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Table 2  Effect on quantity of cutting roots and working quality with different enter-soil angel
AN
WiRIH
1.5 3.5 5.8 8.5 11.6 16.6 22

N R 2N BFE R4F RLF RAF R4f R4f RIf
ok % 7 P P P 7 F5 AT I $5 9
SRR R /om 10.5 10.5 10.5 10.5 10.5 10.5 10.5

W AR AR S R K % 13.8 8.5 6.1 5.4 8.4 9.8 12.9
AR R R A A HH E=pNL] BRI
I x P P& P& A f B

R ATE ALV P P 7 7 i 1 BRI
R HOR L % 0 0 0.012 0.018 0.5 1.76 12.5

of HEAR R T 5T i/ mg 162 162 162 162 162 162 162

AR 5 kT i/ mg 132.7 118.6 107.1 105.9 104.7 103.7 103.3
TR % /% 253 26.8 33.9 352 35.4 36.1 36.2
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Table 3  Effect on soil-distortion extent with breath

and cut-root depth of a hoe cm
Wi h i WA 4™ i 95 /cm
fem 2 4 6 8 10 12 14
9 12 14 16 18 20 22 24
10 13.1 15.1 17.1 19.1 21.1 23.1 25.1
11 14.2 16.2 18.2 20.2 222 242 26.2
12 15.3 17.3 19.3 21.3 233 253 27.3
13 16.5 18.5 20.5 22.5 24.5 26.5 28.5
14 17.6 19.6 21.6 23.6 25.6 27.6 29.6
15 18.8 20.8 22.8 24.8 26.8 28.8 30.8
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Table 4 Effect on quantity of cutting roots and working quality

with different breath of a hoe

W R 7 5/ em

Wk H

2 4 6 8 10 12 14

B2 AR DL Yo 0 0 0 0008 219 826 213
M AR AR T i /mg 162 162 162 162 162 162 162
WHR 5 bk T i fe/mg 117.5 1145 1043 946 883 816 50.2
WA /% 275 293 356 416 455

49.6 694

VE: WAL 0=8.5°, WK 7=10 cm.
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Table 5  Structure parameters of a root-cutting shovel

KA/ JIS1(°) BLA11/(°) PILAC)

L A1/C) AN A) I 55 /cm

5" 355 /em

90 10 8 18

12 8.5 8 1.5
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Experiment on the best structure parameters of root-cutting shovel for
winter wheat

Lii Zhaogqin, Li Ruxin, Yin Kerong, Zhao Ran
(Mechanical-electronic College, Shandong Agricultural University, Tai’an 271018, China)

Abstract: Mechanical root-cutting technology is an important high-yield cultivation measure of winter wheat sowing.
Root-cutting shovel is the key working components of mechanical root-cutting of wheat, and whether the design of the
working parameters is reasonable, determines the mechanical root-cutting effect of wheat and the operating quality of
root-cutting. Through the test parameters and analysis of root-cutting shovel, root-cutting mechanisms were
proposed,root-cutting effect and the operating quality with different structure parameters were trially studied, and the
best parameters to meet the demand for wheat root cutting were attained. The results showed: with the increase of the
wing-open angle 2y of root-cutting shovel, the role of sliding-cutting was reduced, and winding and blocked weed was
increased; the smaller the soil-cutting angle S was, the better root-cutting capacity would be; soil-smashing angle f had
an assistant effect for wheat root-cutting; the bigger soil-entering angle o and root-cutting shovel’s breadth B were, the
more quantity of roots would be cut,while the more serious digging-up the soil, wheat seedings injured and irregular
earth surface were. The reasonable working parameters of root-cutting shovel were: y =45°, f=12°, f =18°, a =8.5°,
B=8 cm. The results provide a basis for the design of wheat root-cutting machine.

Key words: shovel, structure, mechanisms, mechanical root-cutting, wheat



