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Abstract

A spring-tooth weeding working in paddy field was designed. Weed cutter with arc-shaped bend
could reduce the injury rate of seedlings in some extent. The steel soft shaft was selected as transmission
parts of the device. The quadratic rotation-orthogonal test was applied in 7 and 14 days respectively. The
effects of interaction of cutter rotation speed, forward velocity of machine, buried depth on weeding ratio
and seeding injury ratio were attained. The optimal combination in 7 days’ test was; the cutter rotation
speed was 230 r/min, the forward velocity was 1. 02 m/s, the buried depth was 18 mm, weeding rate was
73% , and miller injury rate was 0.13% . The optimal combination in 14 days’ test was: the cutter
rotation speed was 230 r/min, the forward velocity was 0.48 m/s, the buried depth was 27 mm. The
verification test was carried on according to the optimal operational parameters combination. The results
showed that this operational parameter combination could fulfils the request of weeding ratio; meanwhile,
the seeding injury ratio was the lowest.
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Fig. 1  Structure diagram of weeding device
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Fig.2 Schematic diagram of the cutter head
2.2 RBRERJIEE BMEEY -

PR AE TR A A AR B R G s R R
TH SRR R, HBR G A5 b0 BE R T A —
FE i BE o AR B I B R, IR B AR d =
100 mm,

R B IR R, IR B A ORL, [ I BIL A 2R 1 JE
JER /N, AE SR B I, B 5 KRR TE AR
PR B =4 mm,

T T AR NG G BN B B )
SR RN TR ] B R — A AR, AR R
PRE ARG, Pk, s 80 3 ~ 6 M RIEA
G H, HAEIA B RUFRYBR B ROR . P, e
WH =5,

3 KEAESHH

WIRESEN LA IKR 6 LT, B XK E
10m,$8) 2.5 m, FAEZ 0. 4 m, +AEH AL 25 m°, 7EFL
A SRR BB B M A R R T A
P BT ARy 75 mm, 50T S bR, BEAT LR N
665 o Je ¥ EE 120 ~ 150 mm, £ ¥R ik 200 mm,
HHeKJZE 50 ~ 100 mm, BEETERE G 7d A4, 0t
#3010 E 4 0 B 30 d, E MRS 120 mm, K
P T R 2 F . TR E N TR, e
KN THER, F2 K R,

3.1 RESH
3 Ao P A G 0 AT R, TR D) AR B %) OC B



% 6 1] PrRaeik 45 o o > o) R ke B QSRR T 5 R 83

PR 2% o 0 [ 2 v Bl
5 A K B S K ok
FEWHHERE . B3 R
Ak PR KO BE B B
TERE ~ B, 0 5 o
WAL s 81 A5
EME R T RS T K N
17,30 2L USRI B 4% B AR
AKEH 10 ~20 mm, Ny
T MR 3 B A [ B
B AE R AR R A
R A L BT AR IR
BE R ERE N 15 ~ 30 mm, LR 2. #p
AR NI &R EZ R 3B 4RA
W, A EEE L o 80 mm A 4, % H & ] L)
A IR T IR R P A 1) 2% R[] R BB 8 ORI T U 1
BETR B IS B . M BR = S BE ALY 80 mm B, AT bR
PRI Je bR 557 22 BRI B S #E 18 ~31 mm, £ Hi4% ik
B, B 28 B B 3 5% 3 150 ~ 250 v/ min , ML 25 Hif #F 2
0.3~1.2m/s,
3.2 iEMigR

I 7 556 1495 1 256 S 2R ok R b R 1 G e R
o WL, PR E A C A 3 /E it =00
() [ R 2k A 0T i B PR FR A L B R

C=Q55xum% (2)
A Q——BR O HT R

P——RR 55 AR
e

K3 BRAD S FR R
B B A £
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cutter head to seedlings

and the buried depth
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Tab.1 Code table of factor level

SN

i b PR o, WIEEIE x,  HHERE 1
/remin "' /mes”! /mm
1. 682 250 1.20 30.0
1 230 1.02 27.0
0 200 0.75 22.5
-1 170 0.48 18.0
-1.682 150 0.30 15.0
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Tab.2 Experimental plan and results

PR €, fiR g,

BN oE TR X, X, Xy
/% /%
1 -1 -1 -1 73 0.01
2 1 -1 -1 74 1.74
3 -1 1 -1 68 0.87
4 1 1 -1 73 0.03
5 -1 -1 1 78 2.61
6 1 -1 | 82 10. 43
7 -1 1 1 66 2.61
8 1 1 1 78 3.48
9 -1.682 0 0 65 2.61
10 1. 682 0 0 78 8.70
11 0 -1.682 0 75 5.22
12 0 1. 682 0 68 0.02
13 0 0 -1.682 70 0.01
14 0 0 1. 682 81 6. 09
15 0 0 0 74 2.61
16 0 0 0 74 2.61
17 0 0 0 73 2.61
18 0 0 0 73 2.61
19 0 0 0 73 3.48
20 0 0 0 73 3.48
21 0 0 0 74 3.48
22 0 0 0 73 3.48
23 0 0 0 73 3.48
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Tab.3 Variance influence analysis on each

factor to weeding rate

KU FEorR BHME HITM FAA B
X, 133.59 1 133.59  119.27 <0.000 1
X, 83.39 1 83.39 74.45  <0.000 1
X, 70. 50 1 70. 50 62.95  <0.000 1
X2 3.49 1 3.49 3.11 0.1012
X2 3.13 1 3.13 2.79 0.1186
X2 25.39 1 25.39 22.67  0.0004

X, X, 14.93 1 14.93 13.33  0.0029

X, X, 13.55 1 13.55 12.09  0.004 1

X, X, 13. 86 1 13. 86 12.37  0.0038
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Tab.4 Variance influence analysis on each factor

to injury paddy rate

I FaR HEE  HUrAl F M
X, 28.72 1 28.72 36.55  <0.000 1
X, 20. 18 1 20. 18 25.68  0.0002
X, 52.45 1 52. 45 66.75  <0.000 1
X3 6.63 1 6. 63 8. 44 0.0123
X2 2.95 1 2.95 3.75 0.074 8
X3 1.22 1 1.22 1.55 0.2351
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Fig.4 Response surface map of influence on cutter
head revolve speed and machine forward speed

to seedlings’ injury rate
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Fig.5 Response surface map of influence on cutter head

revolve speed and buried depth to seedlings’ injury rate
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Tab.5 The best parameter combination

e X, X, X, C/% /% C/%
1 100 100 -1.00 73 0.13  69.6
2 0.95 1.00 -1.00 73 0.10  69.1
3 -1.00 -1.00 1.00 77 3.59  68.3
4 -1.00 -0.98 1.00 77 3.58  68.0
5 -1.00 -1.00 -0.81 76 3.25  67.5
6 100 1.00  0.68 77 379 67.1
7 0.95 1.00  0.98 78 4.31  66.9
8 -0.69 -1.00 -1.00 72 0.27  64.0
9 -0.43 -1.00 -0.23 74 2.30  63.7
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Tab.6 Analysis of variance of the impact of various factors

on seeding injury rate of 14 days test

REge X X, Xy BREEC/% Gili%n,/%
1 _1 -1 -1 64.7 0
2 1 -1 -1 75.0 0
3 -1 1 -1 58.4 0
4 1 1 -1 70.0 0
5 -1 -1 1 73.8 0
6 1 -1 1 76. 4 0
7 -1 1 1 68.0 0
8 1 1 1 71.8 0
9 -1.682 0 0 56.7 0
10 1.682 0 0 72.9 0
11 0 -1.682 0 70.7 0
12 0 1.682 0 64. 1 0
13 0 0 -1.682  67.9 0
14 0 0 1. 682 74.7 7
15 0 0 0 65.5 0
16 0 0 0 65.5 0
17 0 0 0 65.5 0
18 0 0 0 65.5 0
19 0 0 0 65.5 0
20 0 0 0 64.7 0
21 0 0 0 64.7 0
22 0 0 0 65.0 0
23 0 0 0 65.0 0
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