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SURATAWAT BOONNAK : DEVELOPMENT OF CASSAVA STAKE
PLANTING MACHINE. THESIS ADVISOR : ASST. PROF.

KRAWEE TREEAMNUK, Ph.D., 98 PP.
CASSAVA/PLANTING MACHINE

The objective of this research aims to develop and evaluate the cassava planting
machine for attaching with tractor by using one operator to drive tractor. The prototype was
consisted of stake conveyor mechanism, the planting mechanism, and the distance meter
unit and designed for single row planting operation. The electric motors and pneumatics
cylinders were applied to drive mechanisms in this prototype. The system controlled by
PLC and the small generator and air pump were installed on the prototype.

The results found that the proper-eperation speed of tractor is 20 centimeter per
seconds (0.72 kilometers per hour). The operation at planting distance 80 centimeter of
testing show that the prototype obtains the planting percentage 90.24%, percent of buried
in soil 80.57%, percent of stake damaged 18.17%, percent error of stake distance 22.79%,
electric energy consumption 240.32 MJ per Rai, the planting rate 0.45 Rai per hour, and
the fuel consumption is 2:27 liter per Rai. The result from planting distance 100 centimeter
test show that the planting percentage 85.79%, percent of buried in soil 72.96%,
percent of stake damaged 26.51%, percent error of stake distance 18.56%, electric
energy consumption 197.97 MJ per Rai, planting rate 0.46 Rai per hour, and the fuel

consumption is 2.19 liter per Rai.
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Co-Advisor’s Signature _A-4 — g

School of Mechanical Engineering Student’s Signature
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M50 .1 MInaaen 1 yuannizny 10 aaulaudau

o ANNEITOHUNAIY (3131 WNANDIENY | ynazfioundy
M08 : = ;
nou s Nan 1 (09711) (03711)
1 9.45 8.67 0.78 10 4.0
2 9.23 8.12 1.11 10 3.2
3 8.12 6.78 1.34 10 2.3
4 8.56 7.20 1.36 10 2.1
5 7.20 6.83 0.37 10 3.6
6 6.90 6.12 0.78 10 4.0
7 8.56 7.23 1.33 10 2.8
8 8.73 7.21 1.52 10 2.2
9 8.90 8.16 0.74 10 34
10 8.52 7.23 1.29 10 2.9
11 9.12 7.85 127 10 3.0
12 8.12 6.20 1.92 10 3.2
13 8.56 8.23 0.33 10 42
14 8.12 6.91 1.21 10 24
15 8.01 7.12 0.89 10 3.8
16 8.34 7.45 0.89 10 2.5
17 8.23 7.23 1.00 10 32
18 8.89 7.23 1.66 10 2.8
19 8.10 7.20 0.90 10 43
20 9.40 8.12 1.28 10 2.9
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M35199 1.2 MINAADITN 2 YUANNTEND 10 IUNANEIAY

o ANNEITOHUNAIY (3131 WNANDIENY | ynazfioundy
M08 : = ;
nou s Nan 1 (09711) (03711)
1 8.32 5.93 2.39 10 2.2
2 8.12 5.89 2.23 10 24
3 8.56 6.89 1.67 10 32
4 7.98 7.02 0.96 10 3.8
5 8.32 7.89 0.43 10 4.2
6 7.54 6.89 0.65 10 4.0
7 8.12 7.05 1.07 10 2.8
8 7.19 6.34 0.85 10 4.2
9 7.32 5.87 1.45 10 32
10 8.43 5.29 3.14 10 2.1
11 6.01 4.53 1.48 10 2.8
12 7.11 6.12 0.99 10 3.8
13 7.45 6.24 1.21 10 3.2
14 7.32 534 1.98 10 3.3
15 7.23 4.89 2.34 10 2.6
16 7.49 4.88 2.61 10 2.3
17 8.54 5.93 2.61 10 2.0
18 8.12 6.39 1.73 10 3.0
19 8.34 6.23 2.11 10 2.1
20 8.21 5.95 2.26 10 2.2
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M15199 1.3 MINARIN 3 Yuannszny 10 dautlaredidu

o ANNEITOHUNAIY (3131 WNANDIENY | ynazfioundy
M08 : = ;
nou s Nan 1 (09711) (03711)
1 6.54 534 1.20 10 34
2 7.32 4.53 2.79 10 2.2
3 8.45 6.23 222 10 2.0
4 8.67 6.78 1.89 10 32
5 7.43 5.43 2.00 10 2.0
6 7.23 5.32 1.91 10 3.2
7 6.89 5.12 1.77 10 32
8 5.67 3.78 1.89 10 34
9 5.89 4.53 1.36 10 3.0
10 6.54 4.56 1.98 10 3.8
11 6.48 5.20 1.28 10 4.0
12 6.80 533 1.47 10 3.3
13 6.95 439 2.56 10 2.9
14 7.32 5.43 1.89 10 2.5
15 7.89 6.35 1.54 10 2.7
16 7.54 6.49 1.05 10 2.8
17 6.54 4.78 1.76 10 2.9
18 8.54 7.33 1.21 10 3.3
19 8.13 5.32 2.81 10 2.7
20 721 423 2.98 10 2.3
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M50 0.4 MInaaen 1 yuannizny 15 aaulaudau

o ANNEITOHUNAIY (3131 WNANDIENY | ynazfioundy
M08 : = ;
nou s Nan 1 (09711) (03711)
1 9.12 8.23 0.89 15 3.6
2 9.25 8.45 0.80 15 3.8
3 8.95 7.98 0.97 15 3.8
4 8.45 7.12 1.33 15 2.2
5 9.23 8.12 1.11 15 2.0
6 8.12 6.90 1.22 15 2.4
7 8.44 7.23 1.21 15 2.5
8 8.65 7.45 1.20 15 24
9 8.02 6.78 1.24 15 24
10 9.12 8.23 0.89 15 2.0
11 7.87 6.92 0.95 15 2.0
12 8.65 7.12 1.53 15 2.7
13 8.12 6.78 1.34 15 2.7
14 7.91 6.40 1.51 15 2.8
15 7.81 6.84 0.97 15 3.8
16 8.89 7.35 1.54 15 2.8
17 8.92 7.65 1.27 15 2.5
18 8.19 7.54 0.65 15 2.0
19 8.53 6.87 1.66 15 2.6
20 9.20 7.12 2.08 15 34
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M35199 1.5 MINAADITN 2 YUANNTEND 15 AIUNANEIAY

o ANNEITOHUNAIY (3131 WNANDIENY | ynazfioundy
M08 : = ;
nou s Nan 1 (09711) (03711)
1 8.45 6.23 2.22 15 3.8
2 8.54 6.21 2.33 15 4.0
3 9.19 8.12 1.07 15 2.6
4 8.12 6.10 2.02 15 2.9
5 6.93 5.12 1.81 15 2.2
6 7.34 4.90 2.44 15 3.7
7 8.12 6.12 2.00 15 2.8
8 8.92 6.22 2.70 15 2.2
9 8.54 7.10 1.4 15 2.0
10 7.23 6.23 1.00 15 2.1
11 7.01 6.21 0.80 15 2.0
12 7.34 521 2.13 15 2.7
13 8.29 5.20 3.09 15 2.0
14 8.97 6.23 2.74 15 24
15 9.01 5.45 3.56 15 2.1
16 7.32 4.88 2.44 15 2.1
17 7.21 6.23 0.98 15 1.9
18 6.88 5.21 1.67 15 2.9
19 7.12 5.12 2.00 15 3.1
20 7.45 5.56 1.89 15 2.1
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M135199 1.6 MINARBIN 3 Yuannszny 15 daularedrdu

o ANNEITOHUNAIY (3131 WNANDIENY | ynazfioundy
M08 : = ;
nou s Nan 1 (09711) (03711)
1 8.14 6.45 1.69 15 2.1
2 8.12 5.23 2.89 15 2.6
3 7.32 4.12 3.20 15 2.9
4 7.44 6.10 1.34 15 4.0
5 6.98 5.23 175 15 43
6 6.90 5.12 1.78 15 4.1
7 6.92 3.19 3.73 15 2.1
8 7.12 5.46 1.66 15 3.1
9 7.04 5.67 1.37 15 2.8
10 6.90 5.11 1.79 15 2.5
11 7.45 5.22 223 15 2.9
12 7.78 487 291 15 4.0
13 8.10 4.90 3.20 15 3.3
14 7.33 5.11 2.22 15 3.0
15 7.01 521 1.80 15 2.5
16 6.80 4.10 2.70 15 2.3
17 5.90 3.92 1.98 15 2.5
18 6.12 3.67 2.45 15 3.1
19 6.21 5.12 1.09 15 3.7
20 5.10 3.19 1.91 15 2.3
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M50 0.7 MInaaedn 1 yuannizny 20 aaulaudau

o ANNEITOHUNAIY (3131 WNANDIENY | ynazfioundy
M08 : = ;
nou s Nan 1 (09711) (03711)
1 8.54 7.23 1.31 20 2.6
2 8.67 6.56 2.11 20 3.0
3 8.95 7.32 1.63 20 32
4 8.23 7.11 1.12 20 32
5 7.65 6.21 1.44 20 2.7
6 9.23 8.33 0.90 20 2.4
7 6.78 5.43 1.35 20 2.8
8 7.89 6.56 1.33 20 34
9 7.23 6.11 1.12 20 2.0
10 8.34 6.34 2.00 20 2.3
11 8.56 7.9 0.66 20 2.8
12 8.76 6.45 231 20 3.2
13 8.54 7.23 1.31 20 34
14 7.34 6.43 0.91 20 24
15 9.54 7.45 2.09 20 3.8
16 7.42 6.55 0.87 20 2.8
17 7.44 6.01 1.43 20 34
18 8.96 5.98 2.98 20 2.0
19 8.32 7.55 0.77 20 2.9
20 8.23 7.11 1.12 20 2.8
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M135199 1.8 MINAADIN 2 YUANNTEND 20 AIUNANEIAY

o ANNEITOHUNAIY (3131 WNANDIENY | ynazfioundy
M08 : = ;
nou s Nan 1 (09711) (03711)
1 9.12 6.85 2.27 20 2.2
2 8.96 7.11 1.85 20 2.6
3 8.56 6.73 1.83 20 2.4
4 7.89 6.21 1.68 20 2.1
5 7.90 5.87 2.03 20 2.8
6 8.12 5.90 2.22 20 2.4
7 8.45 5.87 2.58 20 2.5
8 7.89 6.11 1.78 20 32
9 7.07 4.50 2.57 20 2.8
10 7.87 4.35 3.52 20 2.6
11 6.62 4.15 247 20 2.5
12 7.82 5.62 2.20 20 2.3
13 9.62 5.28 434 20 2.3
14 7.22 521 2.01 20 2.0
15 7.88 7.34 0.54 20 2.8
16 7.94 5.24 2.70 20 2.1
17 7.83 6.14 1.69 20 34
18 8.32 5.89 243 20 2.2
19 8.10 5.45 2.65 20 2.0
20 8.22 5.56 2.66 20 2.6
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M135199 1.9 MINARBIN 3 YuannIzNy 20 dautlaredidu

o ANNEITOHUNAIY (3131 WNANDIENY | ynazfioundy
M08 : = ;
nou s Nan 1 (09711) (03711)
1 8.76 5.12 3.64 20 2.2
2 8.21 5.12 3.09 20 24
3 8.32 5.78 2.54 20 3.8
4 7.98 5.20 278 20 4.0
5 7.89 5.23 2.66 20 3.6
6 8.67 6.21 246 20 32
7 8.90 5.87 3.03 20 2.5
8 8.60 6.10 2.50 20 2.8
9 7.23 5.17 2.06 20 24
10 7.88 5.34 2.54 20 2.8
11 7.10 4.96 2.14 20 2.0
12 6.80 5.02 1.78 20 4.0
13 6.90 4.67 2.23 20 34
14 7.20 4.78 242 20 3.0
15 7.10 4.90 2.20 20 34
16 6.90 478 2.12 20 3.6
17 8.12 4.67 3.45 20 2.2
18 8.06 6.04 2.02 20 34
19 7.92 521 271 20 2.9
20 7.94 5.12 2.82 20 2.6
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M50 .10 MINAaen 1 yuannszny 25 aaulaudau

o ANNEITOHUNAIY (3131 WNANDIENY | ynazfioundy
M08 : = ;
nou s Nan 1 (09711) (03711)
1 7.21 2.56 4.65 25 3.0
2 6.54 2.79 3.75 25 3.0
3 8.56 3.02 5.54 25 3.0
4 6.31 3.67 2.64 25 4.0
5 8.12 3.72 4.40 25 3.0
6 7.32 2.45 487 25 2.0
7 6.78 2.81 3.97 25 2.0
8 8.32 3.09 5.23 25 4.0
9 8.12 3.86 4.26 25 3.0
10 6.44 3.45 2.9 25 5.0
11 7.34 5.43 1.91 25 4.0
12 6.78 443 2.35 25 3.0
13 8.02 5.89 2.13 25 3.0
14 6.12 3.05 3.07 25 5.0
15 6.23 3.12 3.11 25 2.0
16 8.2 4.12 4.08 25 3.0
17 7.51 4.35 3.16 25 4.0
18 8.23 534 2.89 25 2.0
19 6.44 3.31 3.13 25 3.0
20 6.89 3.54 3.35 25 4.0




M15199 N.11 MINABITN 2 YUANNTZNY 25 dIUNANEIAY
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o ANNEITOHUNAIY (3131 WNANDIENY | ynazfioundy
M08 : = ;
nou s Nan 1 (09711) (03711)
1 8.21 4.01 4.20 25 3.0
2 7.45 423 3.22 25 4.0
3 8.21 4.32 3.89 25 3.0
4 6.34 278 3.56 25 4.0
5 6.78 3.02 3.76 25 4.0
6 8.18 3.82 436 25 3.0
7 7.49 2.98 4.51 25 3.0
8 8.11 5.23 2.88 25 3.0
9 6.23 2.83 3.40 25 4.0
10 6.64 3.11 3.53 25 4.0
11 6.89 2.53 436 25 3.0
12 6.21 291 3.30 25 4.0
13 8.01 3.56 4.45 25 3.0
14 7.50 3.92 3.58 25 4.0
15 8.03 3.88 4.15 25 3.0
16 7.32 3.05 4.27 25 3.0
17 8.11 4.32 3.79 25 4.0
18 6.45 2.56 3.89 25 4.0
19 6.89 2.98 391 25 4.0
20 8.04 3.79 425 25 4.0




M15199 N.12 M3NAaeed 3 yuannizny 25 dautlaredidu
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o ANNEITOHUNAIY (3131 WNANDIENY | ynazfioundy
M08 : = ;
nou s Nan 1 (09711) (03711)
1 8.17 3.69 448 25 3.0
2 7.29 241 4.88 25 4.0
3 6.50 2.59 3.91 25 4.0
4 6.36 3.18 3.18 25 5.0
5 8.64 2.97 5.67 25 5.0
6 8.23 3.67 4.56 25 4.0
7 7.33 2.45 4.88 25 5.0
8 6.34 2.67 3.67 25 4.0
9 8.23 321 5.02 25 4.0
10 6.50 2.80 3.70 25 4.0
11 8.12 3.01 5.11 25 5.0
12 6.78 3.12 3.66 25 4.0
13 6.51 2.78 3.73 25 4.0
14 7.32 2.36 4.96 25 4.0
15 8.01 3.70 431 25 4.0
16 8.02 3.71 431 25 5.0
17 7.32 2.44 4.88 25 5.0
18 6.61 2.62 3.99 25 5.0
19 6.31 3.11 3.20 25 5.0
20 8.54 3.06 5.48 25 5.0
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Mechanical Damage of Bud on Cassava Stake under Impact Load

45638 Yrywin', ns=A meENUSSA’ uazinadmi miaussA’

Suratawat Boonnak', Krawee Treeamnuk', and Tawarat Treeamnuk?®

Abstract

This research aim was to study impact load effect on mechanical damage to bud of cassava stalk in
commercial production. The 12 months cassava stalk of “Rayong 72" cultivar was used in this study. The impact
loads by Ballistic Pendulum method were applied on the bud of stalk prepared from 3 parts of plant including of
bottom, middle and top of the cassava stem. Four levels of impact angle as 10, 15, 20 and 25 degrees were tested
with 20 replications per angle. The results showed that at 25 degree of impact angle testing, the bud of sample
stake from bottom, middle and top of stem could absorb the maximum absorption energy of 1.089, 1.080, and 1.068
J, respectively. The mechanical damage in term of bud deformation resulted by energy absorption on sample stake
from bottom, middle and top of stem were 4.87, 4.51, and 5.02 mm, respectively. All of absorption energy and
mechanical damage were the highest value that the bud could not resist with affecting on the germination of the
plant.
Keywords: Cassava Stake, Mechanical Damage, Ballistic Pendulum
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Graph 1 Effect of impact angle on energy absorption.
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Graph 2 Effect of impact angle on leaf scar deformation.
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