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Design of Automatic Rice Seeder in Laboratory Scale
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! Mechanical Engineering Department, Politeknik Negeri Sriwijaya, Indonesia
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Abstract. Automatic seeder based android in laboratory scale aims to helping the farmers in the
seeding process before planting in field. This machine also automatically treats the seeds regularly
by ordering the program through android to simplify the use of the tool. So ease farmers in terms
of energy and time spent. This tool has an electric motor using a microcontroller. System as a
driver with the help of android that will run the program. The seeding process is carried out in 2
stages: first spreading the rice seeds and second watering the rice seeds, then regularly will take
care of the rice seeds to develop. The process of designing machine applying CAD software while
for fabrication use of drilling machine soldering machine, 3D printing and hand tools. After
making the prototype of this tool is tested in laboratory and the result of this tool can spread rice
seeds as much as 12 grams with time of 1 second.

1. Introduction

Seeding is part of internal preparation process of planting rice. Preparation of planting rice in the rice field
is a strategic effort in order to support the increased production of rice seeds. Rice seeding's contribution
to increased rice production can be reflected from the savings in time, effort and achievement of quality
rice seeds in accordance with quality requirements.

Farmers in Indonesia are still in the process of seeding the rice seeds are traditionally. If done with this
system activity will cause wastage of seeding seeds, water, a relatively long time, energy was quite
laborious and still a lack of awareness and understanding of the farmers against planting rice preparation
is good.

To reduce the risk that would be detrimental to farmers, then designed innovation tools seeding rice
seeds automatically scale laboratory. Resulting in a prototype tool that can be further developed to help
farmers in the process of breeding is ultimately expected to boost the production of rice seeds and
agricultural welfare as well as plantations. This tool aims to reduce human labor for rice seeds in the
process manually. The process of seeding the rice seeds in manual still takes quite a long time for the one-
time process of seeding.

2. Literature review

Seeding is a process of preparation of the new plant seedlings planted on land before. Rice seed sown at a
place in advance until a certain age recently moved into paddy fields. Seeding is very important,
especially on rice seed is not smooth and resistant to external factors that could hamper the growth of the
seed into the rice seeds. The purpose of seeding seeds is to prepare the rice seeds which have good quality
so that it can eventually grow up to be a good rice anyway. In addition this way will be more effective and
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efficient in the use of land for nursery and also avoid the occurrence of the failure of the nursery because
we can perform observations on the development of seed to a certain age [1].

Figure 1. Wet seeding

Seeding techniques of rice dry system is a new way of sowing the seeds of rice. Seeding can be done on
the home page. The advantage of this technique is easy to do, practically in the harvesting of the seeds

(only rolled only), easy maintenance, the cost of labor is cheaper, and more controlled because of
seedlings near the residence.

Figure 2. Dry seeding.

Land used for rice in the media tray/dapog is a fertile soil is derived from the yard free of the piles of
trash or ground rice. The land drained to dry very well the next mash until soft then filtered with a filter
wire size 0.5 cm, then the soil mixed with organic fertilizer comparison with 4:1 (3 liters of soil/tray)
consists of 2.25 liter ground 0.75 liter organic manure or Nitrogen 1gr/tray, Phosphate, 1 gr/1 gr of
potassium, tray/tray, then stirred [2]. Rice planting is very old method from many years ago & having
long history since many years & their methods of rice planting are changed in this decade. Use of rice
Trans planter machines is new trend but current machines having high cost of purchase. So the main focus
of this project is to minimize the cost of that machine [3]. The total thickness of the material for all rice
seedlings was 2.97 cm from the target thickness of 3 cm or 99% accuracy. The average capacity of
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seeding with this machine is 10 seconds / tray or 6 trays / minute with an average power requirement of
247.5 watts of operation [4].

Thousands of crosses designed to produce cultivars with high yield potential and resistance to various
pests and diseases of rice. In 1984 the Government of Indonesia has ever received from the United
Nations (FAO) due to successful rice production to increase in the next 20 years can change from the
world's largest rice importer into the country's self-sufficiency in rice. These achievements cannot be
continued and recently recovered since the year 2007 [5]. It has designed rice seed tape twisting machine
in this paper. The machine consists of non-woven feeding mechanism, binder brushing mechanism, seed
sowing mechanism, fertilizer sowing mechanism, materials locating mechanism, twisting mechanism,
drying mechanism, seed tape disk winding mechanism, seed tape fracture testing mechanism and so on.
The machine can drop seeds and fertilizers on the spun bonded non-woven fabric made of polylactide
(PLA) and made into seed tape disk [6].

In this design, the rice to be de-stoned is fed into the separation chamber through the hopper which is
fixed at an elevation higher than the rest of the separation bed. The combination of the rice and stones
flows from the hopper to the first separation bed [7].

3. Methodology

3.1. Automatic rice seeder in laboratory scale

This research is quantitative research started from the observation field against seeding rice seeds
manually until the process of planting rice on the farming town of Banyuasin, followed by the study
design and design literature applications utilizing CAD. Design research is divided into four stages of
activity i.e. planning, calculation of components, material selection, design and characterization tools
series tools. Figure 3 shows the flowchart of research that will be done.

START

.
- OBSERVATION

Literatue
Raviow

v
DESIGN OF AUTOMATIC
RICE SECDER

v
PRODUSTION DIRAWING

b 4
PART

-
ASSEMBLY

< EXPERIMENT

YES

SAMPLE TEST

v

CONCLUSION

END

Figure 3. Flow chart
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3.2. Automatic rice seed seeding mechanism with Android based

The mechanism for using tools sowing rice seeds. Started by setting up and entering 400 grams of rice on
a reservoir of rice seeds. Next connect the 12V maximum electrical current from the power supply to port
the Arduino Uno (AT Mega 328). When the light on the Arduino Uno has been lit, indicate the machine is
ready to use. Open the automatic application of farming in android, then connect the bluetooth in android
with a bluetooth connected on the machine. Once connected it will go straight to the main menu i.e. the
choice of planting and flush on the on the application.

Select the logo "planting”. On the look of android to perform seeding, we press the button "cropping",
then the DC motor will turn on and makes a dapog move forward accompanied by the Servo motor that
opens the valve for sow the rice. Figure 4 describes the flow of a program for rice seeds. When dapog to
a white mark on the timing belt sensor photodiode to read a stop sign, the servo motor will move to shut
the valve and seeding of DC motor is back lit to withdraw dapog. Process of care on a regular basis by
performing at each watering dapog. Started by pressing the button on the display in the android select
button "flush".

Figure 5 describes the flow of process watering rice seeds. The dc motor is turned on and then dapog
move forward, when the first dapog is right above the sprinkler hose motor dc pauses with pauses around
5 second accompanied by pumps that will flush the dapog. Then dc motor moving back with the same
process at dapog 2. Indicates the end of the process of watering, burning dc motor is moving backwards.

~ START C_START
MOTOR DC ON | Ll b
' " MOTOR DC OFF
MOTOR SERVO ON DELAY 0,25 SECOND
|
MOTOR PUMP ON

PHOTODIODA CENSOR ON

MOTOR PUMP OFF

|
MOTOR DC OFF
|

1 MOTOR DC ON
MOTOR S‘ERVO ON MOTOR DC OFF
e R J— e e W e
< FINISH > “RINISH
Figure 4. Automation process Figure 5. The process of watering rice

3.3. The basic construction automatic rice seeder in laboratory scale

In the planning tool for rice seeds this automatically, the first thing to do is making design and working
principles of the tools and materials used, in order to facilitate the understanding and the manufacturing
process, figure 5 display the basic construction automatic rice seeder in laboratory scale.
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Figure 6. The basic construction tools planter rice seeds automatically scale laboratory.

Below are the names and functions of each component:

1. Acrylic Frame 10.
2. Rice Reservoir Valve 11.
3. Dapog 12.
4. Shaft 13.
5. Timing Belt 14.
6. Gear 15.
7. Aluminum Frame 16.
8. Water Box 17.
9. Housing Pump 18.

4. Experimental results and discussion

DC Water Pump
Water Valve

Dapog Runway
Bearing

Servo Motor

Ardiuno uno
Handphone (Android)
Motor DC

Water Hose

The test results showed the data capacity of the rice seeds are sown in holding an open rice valve speed is

different. Then the results obtained shown in table 1.

Table 1. Testing the weight of rice seeds

Expenment (gr)
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4.1. The graph of the test results
The results of testing using a tool for rice seeds, then taken to the average weight of rice seeds per time.
The test results obtained charts:

20.00
18.00
16.00
14.00
12.00

10.00 S
8.00 /

6.00
4.00
2.00
0.00

Avarage (gram)

Time (s)

Figure 7. The graph capacity of rice seeds per unit of time

The weight of rice seeds depends on the speed of the holding valve open seeds. the longer the rice
container valve is open the more seeds out of the box holding the rice seeds. Testing time watering rice
seeds. This testing is carried out using 3 different size hose length and specified the volume of water
discharge.

4.2. Test result
The data of the test results of water watering with 3 different water hose length while the same volume of

water that is 60 ml.
Q=v/t
= ( [60cm] ~3)/(48.4 )
= 1,24 cm3/s
The speed water flow
V=0Q/A
= ( [1.24 cm] ~(3)/s)/(3,14/4 x 9A(2 ) mm)
= (1,24 [ecm] 73/5)/(0,785x 81 [mm] 72)
=(1,24x [10] (-6 ) m*3/s)/(63,58 x [10] A(-6 ) m*2)
= 0,0195 m/s

The results of future experiments done by pasting the same formula
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Table 2. Testing watering use hoses size 420 mm

No | Experiment | V(M) S(mm) | Q(an’/s)| V(mfs) | t(s)
1 1 60 420 1.24 0.0195 48.4
2 2 60 420 1.28 0.0201 46.7
3 3 60 420 1.24 0.0195 48.4

Table 3. Testing watering use hoses size 470 mm.

No | Experiment V(mi) S(mm) | Q(am’/s) | V(m/fs) t(s)
1 1 60 470 1.19 0.0187 505
2 2 60 470 1.21 0.0190 497
3 3 60 470 1.22 0.0191 493

Table 4. Testing watering use hoses size 520 mm.

No Experiment v(”g S {fllfll) Q (m'!'r 5) VM t ( "'-)

1 1 60 520 113 0.0177 527
2 2 60 520 1.12 0.0176 534
3 3 60 520 1.11 0.0174 54

The table above, it was concluded that:
e Longer hose size is also getting longer time watering.
e Longer hose size the smaller the velocity of the water.
Experiment by comparing the seeding using the tool automatically with the seeding manually.
This experiment was done to calculate the seeding time per 6 dapog and performed by one person
operated tool and one person sow manually.

Comparing test results data seeding using automatic with manual. Shown in Table 5 comparisons seeding

Table 5. Comparisons seeding using automatic and manual.

Seeding per 6 dapog
Tool manual

Time (minute) 1 minute 10 minute
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5. Conclusions

Design of automatic rice seeder laboratory scale, then it can be taken a few conclusions. Design of
calculation components, the activator used is 12 volt dc electric motor speed average 3200 rpm. the
framework uses aluminum L tensile straight 240 Mpa. Time required machine seeding rice seeds can be
done within 2 minutes. Comparison of the work manually with 10 minutes. Stage experiments, tools that
we create has exceeded the quantity and quality of machining process manually. This machine is also
equipped with automatic system and less time than the previous process.
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