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Abstract

The objective of this project is to design, build and test weeders in soil bin and
paddy field, compare with cylinder weeder that farmers currently use. Its main
components include frame structure, rotor and float. Rotors were designed and built
as a hollow cylinder with the diameter of 7.5 cm, 3.8 cm long and the fin height of 15
cm. There are 6 different types of rotors studied, which are straight teeth comb (W1),
14-degrees inclined straight teeth (W2), alternated straight teeth (W3), V-type straight
teeth (W4), spiral teeth (W5) and 5-degree inclined straight teeth (W6). Preliminary field
tests with different combination of rotors showed that Wé rotor could not work in the
field, while the other 5 designs could. Results of testing in soil bin showed that the
average horizontal force per working width are 193.81, 267.40, 186.48, 210.61 and
2504.39 N/m for the weeder W1, W2, W3, W5 and W6, respectively. According to the
soil bin test results, three combinations of rotors, which are W3W2, W3W5 and W1Wé
(cylinder weeder, control) were selected for the field test. Results of field testing of
paddy weeders showed that the average force required for pushing per working width
of W3W5, W3W2 and W1W6 are 768.73, 791.85 and 846.73 N/m, respectively. Effective
field capacity were, 0.039, 0.037 and 0.040 ha/hr; weeding efficiency were 77.22, 80.18
and 69.29 percent; and performance index were 2518.75, 2645.04 and 2022.48 ha/hp-
h for W3W2, W3W5 and W1W6, respectively. Considering the force required per working
width, weeding efficiency and performance index, the W3W5 and the W3W2 weeder

were more appropriate than the cylinder weeder (W1W6).
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35 98 | 148 | 144 | 126 | 162 | 82 | 11.0 | 132 | 124
a0 94 | 154 | 136 | 138 | 162 | 7.8 | 106 | 134 | 164
as 124 | 156 | 136 | 14.0 | 104 | 132 | 134 | 146 | 16.8
50 104 | 156 | 142 | 134 | 108 | 76 | 114 | 146 | 168
55 122 | 184 | 122 | 130 | 144 | 120 | 108 | 152 | 16.0
60 13.6 11.8 | 14.0 | 140 | 122 16.6 | 17.0
65 136 | 19.6 | 13.0 | 14.0 | 120 | 126 16.2 | 14.4
70 128 | 178 | 126 | 150 | 144 | 124 16.6
75 128 | 174 | 126 | 168 | 180 | 136
80 128 | 174 | 120 | 134 | 184 | 156
85 126 | 152 | 160 | 13.4 | 144
90 130 | 17.2
min 7.2 | 104 | 106 | 80 | 104 | 7.6 | 106 | 13.2 | 10.6
max 13.6 | 19.6 | 16.0 | 168 | 184 | 16.4 | 14.6 | 16.6 | 17.8
Awsunfe | 113 | 155 | 131 | 126 | 149 | 11.9 | 122 | 150 | 15.3
Anadesu 13.3 13.1 14.1
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wseitlilumafusemsuidntuiis (ko)
nan (Gui) W3W2 W3W5 W1W6 (Control)
R1 R2 R3 R1 R2 R3 R1 R2 R3
10 8.6 140 | 84 6.0 8.2 9.6 8.6 12,2
15 8.6 134 | 108 | 7.8 11.2 | 108 | 140 | 122 | 6.0
20 9.8 114 | 9.8 7.6 13.0 | 86 11.6 | 13.2 | 8.0
Zb 6.4 140 | 144 | 10.2 | 140 | 102 | 122 | 130 | 124
30 5.2 110 | 96 8.0 122 9.2 128 | 144 | 13.2
35 7.8 11.6 | 106 | 11.4 | 14.0 9.4 12.8 | 14.0 | 10.6
40 6.2 13.0 | 114 [ 124 | 6.4 8.8 11.6 | 14.0 | 104
45 9.6 114 } 136 | 11.8 | 10.0 56 10.8 | 11.6 | 14.0
50 6.8 12.2 | 10.8 | 11.6 | 104 | 10.0 9.0 128 | 11.8
55 7.4 12.4 | 124 | 14.4 9.0 8.0 9.8 10.6 | 11.0
60 8.2 11.0 | 14.0 | 13.0 | 10.6 7.8 10.0 | 15.6 | 10.0
65 10.2 | 124 | 140 | 138 | 15.8 4.8 8.8 12.2 | 14.0
70 8.6 12,2 ‘W14 | 2.4 N12.6 9.6 10.0 | 134 | 11.2
75 1083~ U554 | ¥3.0 | 122\] '14.8 7.0 7.8 16.2 | 11.2
80 .0 12.6 | 126 | 10.6 124 | 13.0 | 13.2
85 7.2 13.4 | 114
90 10.8
min b Ab= N (e, 3 6.0 6.4 4.8 7.8 10.6 | 6.0
max 10.8 | 154 | 14.4 | 144 | 158 | 10.8 | 14.0 | 16.2 | 14.0
Fi’]LL‘NLQ%IEJ 8.2 T205 -2t B9l [ 8.5 10.8 | 13.2 | 11.2
AaGos 10.9 10.4 11.8
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usanllunisidunannuning @sunains)

ASIN W3W2 W3W5 W1W6 (Control)
R1 R2 R3 R1 R2 R3 R1 R2 R3
1 737.39 | 1013.26 | 857.18 | 820.96 | 977.15 | 780.44 | 797.88 | 977.73 | 999.11
2 53551 | 819.68 | 788.07 | 713.68 | 762.38 | 557.77 | 707.19 | 865.02 | 733.41
\afly 791.85 768.73 846.73
MARUIN V6. fﬂ'aagaLuJa@maaULﬂ%awmugmmmwu W3W2
y W3W2
Joua
v R1 R2 R3
anuanuilundasun (cm) a.7 8.5 6.2
ATMUEEUTI (cm) 30.8 34.2 33.2
asft 1 | avwasdungh (cm) 30.8 2538 29.2
FEHLWINTEWIWNWOD (cm) 24.3 2048 24.6
FEHEUNTEWININGD (cm) 23.4 226 236
auamirlusdasuy (cm) 0.6 3.2 2.8
ANUGIALIN (cm) 31.0 35.0 32.4
Al 2 | anwgastumi (cm) 24.8 17.8 214
FEUTUITLNILAT (cm) 15.0 16.4 16.4
FEYLUNTENINNG (cm) 11.6 14.0 11.6




v =
NMANUIN V7. °U’r)1.|uﬁL'.‘U'dQVIﬂHBUlﬂ'SENW'i'J‘UQﬂWi'JuLLU‘U W3W5

v W3W5

voya R1 R2 R3
audmitluani (cm) 6.7 6.1 4.8
AR (cm) 33.8 35.8 374

adadl 1 | awigadun (cm) 276 31.8 34.0
FLULUNTLNINUM (cm) 24.8 24.6 25.2
FEUZWNIENINNG (cm) 22.4 22.4 23.6
audnmiluuUan (cm) 24 1.6 0.6
AMNWIUTT (em) 354 33.2 35.6

ASail 2 AU (cm) 18.2 22.4 18.2
IBYLUNIZINNUNT (cm) 15.4 16.8 15.4
FLOTUNTZNINNG (cm) 14.6 12.4 13.2

AANLIN U8, fﬁau”aLmawmaamﬂ%flmws'mgm'muuw W1W6 (Control)

. W1Wé6 (Control)

e R1 R2 R3
anudnmluLUasn (cm) 4.0 6.3 7.3
AUFRNYTD (cm) 33.6 31.8 31.6

adal 1 | avigadfun (cm) 31.6 29.0 252
FLULUNTLIINUAT (cm) 250 25.0 25.2
STELMNIENINNG (cm) 23.6 23.8 24.2
aEniluwlasi (cm) 1.4 2.1 2.4
ANGINUTN (cm) 34.2 324 33.0

afafl 2 | amgadume) (cm) 22.8 21.0 16.0
FLYLWNTTUIUT (cm) 15.4 16.2 16.4
FEULWNTZWINND (cm) 12.6 12.4 13.4
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uuvedIuiiv ()
sduuvan N asadi 1 AN 2
Y * RIGRERRN = ” . ”
75U nAOUNTS VAN DU VAINS
AR NAana NNADa NAADY
R1 60 11 28 11
R2 55 9 26 T
W3w2
R3 50 10 23
321 165 30 87 24
R1 50 9 18
R2 55 10 26
W3W5
R3 65 1A 28
994 170 32 2 14
R1 50 15 26 11
W1iwe R2 55 16 24
(Control) R3 35 6 15 6
51 140 37 /5] 26

AMARUIN 29. NSHUITHTNEY aIN1sngay wazUseansamlunsmanianeg (o)

sUwuugn Usrdvsnmiasesihdnivitmads (%)
i asait 1 i niadl 2 \adly
81.67 71.05
W3Ww2 83.64 81.77 73.08 72.68
80.00 73.91
33 81.82 ERY 72.41
82.00 66.67
W3W5 81.82 81.27 88.46 79.09
80.00 82.14
33U 81.18 33 80.56
70.00 69.44
WIWe6 70.91 74.59 62.50 63.98
(Control) 82.86 60.00
33 73.57 33 65.33
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3 e Lawime | anden | vandildon | mud | eanud
VGO (Gui) Gui) (un) (m/s) | wde (m/s)
W3W2-R1 290 13 277 0.79

W3W2-R2 303 27 276 0.80 0.80
W3W2-R3 323 49 274 0.80

) W3W5-R1 396 70 326 0.67

AN 1 | waws-R2 337 37 300 0.73 0.75
W3W5-R3 294 30 264 0.83
Control-R1 263 43 220 1.00
Control-R2 264 29 235 0.94 0.91
Control-R3 333 51 282 0.78
W3W2-R1 305 34 271 0.81
W3W2-R2 315 32 283 0.78 0.82
W3W2-R3 287 32 255 0.86
W3W5-R1 305 26 279 0.79

aafl 2 W3W5-R2 300 36 264 0.83 0.82
W3W5-R3 294 20 264 0.83
Control-R1 305 31 274 0.80
Control-R2 271 31 290 0.76 0.79
Control-R3 301 87 269 0.82
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F7uu | - aussousnals faiinvannsaluns

wsailalu | L . o | Uszdndam - N R,

. - Yot | Yohie o Uszans Uszdvisua MUY

wuugn | dwnu | nEdu . . AN3ANIM

s . nou | waq " - 2NN -
19U 39 Wu5Enu . o . o VUVT , , . Lo (tlann3/

o Min | idn o 13 s/ | wonms | (adlue- | o
(fiiu) - B (Woslgus) 8 p iy Flans-
@) | () Flue) | /Alm) | Aden) g
N18a41n)
1 95.79 60 11 81.67 0.96 0.26 0.04 18453.48 2952.56
W 2 131.62 55 9 83.64 0.91 0.25 0.04 13115.50 2098.48
3 11135 50 10 80.00 0.85 0.23 0.04 13810.65 2209.70
Lﬂcﬁlﬂ 112.92 55.00 | 10.00 81.77 0.90 0.24 0.04 15126.54 2420.25
1 106.64 50 9 82.00 0.82 0.19 0.03 14343.63 229498
VWS 2 126.93 55 10 81.82 0.89 0.22 0.04 12002.43 2080.39
3 101.38 65 13 80.00 0.90 0.25 0.04 16056.58 2569.05
Laﬁﬂ 111.65 56.67 | 10.67 81.27 0.87 0.22 0.04 14467.55 2314.81
1 103.64 50 15 70.00 0.84 0.28 0.05 12801.87 2048.30
WI1iwe 2 127.01 55 16 70.91 0.89 0.28 0.05 11261.41 1801.83
(Control) 3 129.78 35 6 82.86 0.85 0.22 0.04 12250.88 1960.14
mﬁa 120.15 46.67 | 12.33 74.59 0.86 0.26 0.04 12104.72 1936.76

MANIN V12, Tayanan1snagauATaanTIunAnIuigluilan asen 2

wsanld | $awou | Su . aussnuenials fatlaudsaluns
JG N2 Usgananm 4 £ . o o w oA
. Tums | Juvig | Joiie 2. Useans JseaviSua ARERLnTLY
wuvan | v | L i y n13N9A y
¥ ¥ Wuwwa | neu a9 e NN , . Vo (lanans/
e A3 . ., A\ il /o s/ | anms | (la/dalue- |
sedu | Mdm | Mda -/ 13 A % . Flas-
oo . - (Wosidum) Fw) | /ANm) | Adan) . v
(W) | () (mu) Nasun)
1 69.56 38 11 71.05 0.89 0.24 0.04 20564.94 3290.39
WD 2 106.48 26 7 73.08 0.90 0.24 0.04 13971.97 223552
3 102.37 23 6 73.91 0.89 0.26 0.04 14536.52 2325.84
t’s]‘ﬂ‘ﬂ 92.80 29.00 8.00 72.68 0.89 0.25 0.04 16357.81 2617.25
1 92.71 18 6 66.67 0.91 0.24 0.04 14905.86 2384.94
— 2 99.03 26 3 88.46 0.88 0.25 0.04 17812.02 2849.92
3 72.45 28 5 82.14 0.90 0.25 0.04 23068.45 3690.95
LQ%JFJ 88.06 24.00 4.67 79.09 0.90 0.25 0.04 18595.44 2975.27
1 91.86 36 11 69.44 0.90 0.24 0.04 15388.52 2462.16
W1iwe 2 112,37 24 9 62.50 0.90 0.23 0.04 11386.51 1821.84
(Control) 3 95.27 15 6 60.00 0.89 0.25 0.04 12753.62 2040.58
Lﬂa’ﬂ 99.83 25.00 8.67 63,98 0.90 0.24 0.04 13176.22 2108.20
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