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Abstract— Sowing is the most important process in farming. 

It is a very tiring and time consuming process that requires a 

lot of human effort. In the farming process, often used 

conventional seeding operation takes more time and more 

labor. The seed feed rate is more but the time required for the 

total operation is more and the total cost is increased due to 

labor, hiring of equipment. The conventional seed sowing 

machine is less efficient, time consuming. Today’s era is 

marching towards the rapid growth of all sectors including 

the agricultural sector. To meet the future food demands, the 

farmers have to implement the new techniques which will not 

affect the soil texture but will increase the overall crop 

production. In this paper efforts are taken to design of solar 

powered seed sowing machine which introduces a control 

mechanism to drop the seeds at a particular position with 

specified distance between two seeds and lines while sowing. 

It will automatically close the seeds after sowing. This 

technology in the farming system reduces the manual efforts 

of farmers, saves time, energy and labor cost. 
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I. INTRODUCTION 

The major occupation of the Indian rural people is agriculture 

and both men and women are equally involved in the process. 

Agriculture has been the backbone of the Indian economy and 

it will continue to remain so for a long time. It has to support 

almost 17% of world population from 2.3% of world 

geographical area and 4.2% of world’s water resources. The 

basic objective of sowing operation is to place the seed and 

fertilizer in rows at desired depth and spacing, cover the seeds 

with soil and provide proper compaction over the seed. The 

recommended row to row spacing, seed rate, seed to seed 

spacing and depth of seed placement vary from crop and for 

different agricultural and climatic conditions to achieve 

optimum yields and an efficient sowing machine should 

attempt to fulfill these requirements. In addition, saving in 

cost of operation time, labor and energy are other advantages 

to be derived from use of improved machinery for such 

operations. The agriculture has always been the backbone of 

India’s sustained growth. As the population of India 

continues to grow, the demand to produce grows as well. In 

this model seed sowing process is semi-automated to reduce 

the human effort and increase the yield. It mostly suitable for 

small farming. 

II. LITERATURE REVIEWS 

1) P. Baladarshani, (Universal Seed Sowing Machine) The 

model works on the basis of a sowing technique called 

“SOWING BEHIND THE PLOUGH”. The model sows 

3 types of seeds at the same time. The seed falls at 

approximate distance from one another due to the 

vibration created by the motor when driving off-road due 

to gravitational force. There are a total of 5 motors which 

helps the machine to move easily. When the power is 

switched on, the power is transmitted to all the motors 

that are fitted to the wheels of the machine. 

Conclusion: The research paper presents seed sowing 

machine. In this they present the objective of seed sowing and 

the mechanism used for seed sowing and the spacing of the 

sowed seed. In this model they have used 5 motors in which 

4 of them are coupled on wheels and one for the turning 

mechanism. From this research paper we get the idea about 

ploughing the seed inside the soil and covering it by soil. 

2) Bhushan Deshmukh And Durgesh Verma, (Fabrication 

And Implementation Of Automatic Seed Sowing 

Machine)It works on simple mechanism, a battery 

operated D.C. moter is used transmits the rotary motion 

to the shaft with the help of chain drive, and there is 

another connection of sprocket and chain to the seed 

meter for the rotary motion. When the farmer puts seeds 

into the hopper, seed drops into the seed meter which is 

control by the rack and pinion arrangement mounted on 

the assembly. As the seed meter rotates, seed drops in the 

seed pipe, which is connected to the furrow opener for 

the seeding; there is furrow closer for covering the seeds 

by soil. There is another connection of D.C motor 

connected to spur and worm gear for steering mechanism 

connection of front wheel which is guided by 

microcontroller unit with the help of Bluetooth device 

via mobile phone.  

Conclusion: The model has been proposed with the aim to 

establish a 12kg per hour capacity seed processing plant 

which is very less and this project very costly which may not 

be affordable by a common farmer. From this paper we have 

taken the idea about seed pouring hooper and the seed 

carrying disc which carries the seed to sowe as per models 

speed. 

III. PROBLEM DEFINITION 

In the present scenario most of the countries do not have 

sufficient skilled man power in agricultural sector and that 

affects the growth of developing countries. Therefore farmers 

have to use upgraded technology for cultivation activity 

(digging, seed sowing, fertilizing, spraying etc.). So it’s a 

time to automate the sector to overcome this problem which 

in turn will also eliminate the requirement of Labours and 

also avoid the wastage of seeds. Large and heavy machinery 

will damage the wet soil and will also get stuck into the 

muddy fields. So that the solar operated seed sowing machine 

is designed in low cost and light weight. 

IV. COMPONENTS OF PROPOSED MACHINE 

 Solar plate  
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 Motor 
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Fig. 1: Sketch of Seed Sowing Machine 

V. WORKING PRINCIPLE 

It works on simple mechanism, solar operated D.C. motor is 

used transmits the rotary motion to the shaft with the help of 

chain drive, and there is another connection of sprocket and 

chain to the seed carrying disc for the rotary motion. When 

the farmer puts seeds into the hopper, seed drops into the seed 

box which is  taken by discs and seed drops in the seed pipe, 

which is connected to the furrow opener for the seeding; there 

is furrow closer for covering the seeds by soil.  

 
Fig. 2: Cad Model 

 
Fig. 3: Cad Model 

VI. DESIGN CALCULATION 

A. Frame 

Dimensions-0.5m×0.7m, MS angle 0.03m×0.03m×0.003m 

Weight = 1.4kg/m 

For angle plate 1 

L=0.7m, Hence, weight=1.4×0.7=0.98kg 

Weight for angle plate 1&2=0.98×2=1.96 =2kg 

Similarly for angle plate 3&4= where length L=0.5m 

Weight=1.4= 1.5kg 

Rectangular Frame Weight=2+1.5= 3.50kg 

First Supporting Plate:-Dimensions 

Volume=0.08m×0.48m×0.003m = 0.0001152 m3 

Weight = volume× density (ms)= 0.0001152 m3 × 7850 

kg/m3  =0.9=1kg 

Second Supporting  Plate:-Dimensions 

0.2× 0.3×0.003=0.00018m3 

Weight= 1.5kg,  

Total Weight Of Frame= 6kg+1kg (nut and bolts)=7kg 

 
Fig. 4: Frame of Machine 

B. Seed Box 

Dimensions-Length × width × height= 0.3m×0.25m×0.15m 

Weight =2.5 kg 
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C. Wheel 

Weight =volume ×density, w= 2πR×A×ρ 

w=2×3.14×0.2×(0.03×0.003)×7300=1.88kg 

D. Seed Carrying Disc 

W=π/4×d2×t×ρ×g 

W=Weight, d = diameter of rotating disc =0.2m 

t= thickness of rotating disc =0.002m 

ρ= density of disc = 940kg/m3 (plastic), g= 9.81m/s2 

W=π/4×0.22×0.002×940×9.81=0.58N 

Total weight of disc= 0.58×2=1.15N=0.12kg (NEGLIGIBLE 

WEIGHT OF BLADE) 

 
Fig. 5: Seed Carrying Disc 

Wt=weight of the machine=weight of (frame + plastic 

components like disc, seed box, funnel + motor + battery + 

drive + solar panel + clearance weight) 

Wt= 7+0.12+3+6+2.5+10+4=34kg=333.54N 

Hence, Weight Of Machine= 34kg 

E. Torque Transmitted 

Tw= (Kw×Wt)×Rw= 0.3×333.54×0.2=20N-m 
Power 
P =2Π𝑁𝑇/ 60  =(2Π×300×20)/60×1000=0.6KW 

F. Design of Shaft 

Total Weight =W=34Kg 

The shaft is subjected to F= (Kw×Wt )=100.062N  

Resulting force = FR = F×FOS =100.062×3 =400.248N 

L=70 cm=700mm, Radius of Shaft =15mm  

Bending moment of shaft is given by M=WL/4 =  

333.54×700=233478N-mm  

Twisting moment is given by T=FR*R 

=400.248×15=6003.72N-mm 

Permissible stress is given by Applied ASME code,  

Ultimate tensile stress =Sut=780 N/mm2  

τper =0.18×0.75×Sut=105.3 N/mm2  

ASME code for shaft design is given by, 

×d3 ×τper=((KbM)2+(KtT)2)1/2 

Kb=1.5, Kt=1.0…….from data book 

(π/16)×d3×105.3=((1.5×233478)2+(1.0×6003.72)2)1/2       

d = 25.68 mm Thus, diameter of shaft d=30 mm 

Checking Safety of Shaft: - 

 Bending stress is given by  

Bending moment=moment of resistance 

M/I= Binduce/y  

Where polar moment of inertia =π/32×d4 

I= 79521.56404 mm4  

Distance from the natural axis is given by, 

Y=d/2 =15 mm 

Bending moment of resistance: 233478/79521.56404 

= Binduce/15 

Binduce=44.04 N/mm2  

Failure stress is given by 

Failure stress = Bsteel/FOS  

Where, Bsteel=360N/mm2  

FOS=4,Failure stress =360/4=90N/mm2  

As Bsteel>Binduce, this design of shaft is safe. 

 
Fig. 6: Shaft 

G. Design of Chain Drive 

Design power=0.6KW=0.8HP 

Motor RPM=300rpm 

minimum speed=25rpm 

From data book 

We select chain no. 35 

No. Of teeth on smaller sprocket=15 

Pitch p=9.525mm 

Dp=p/sin(180/T) 

=9.525/sin(180/15)=45.81mm 

Pitch line velocity= π×45.81/1000×300=43.17m/min 

=0.7195m/sec 

Max permissible bore=(T-5)×p/4. For p<25.4 

=(15-5)×9.525/4=23.81<24mm ..... motor diameter  

Power capacity/strand=9.5252×(–×(26-25cos(80/15)))×103 

=0.5074KW 

No. Of strand==0.6/0.5074=1.2 

Capacity factor 1.2 is less than 1.7  

Hence there is single strand chain 

For large sprocket 

Dp=9.525/sin(180/180)=545.77mm 

Centre distance=Do of large sprocket+1/2×Dp of small 

sprocket 

=545.77+1/2×45.18=568mm 

Length of chain=((T1+T2)/2)+(2C/P)+(P(T1-

T2)^2)/40C=22.8cm 

 
Fig. 7: Chain and Sprocket Mechanism 
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H. Design of Rim Wheels 

Diameter of wheel (D) = 0.4m  

Thickness of wheels(t) = 0.03m 

Two types of stresses developes in rim wheel 

tensile stress due to centrifugal force 

bending stress due to the resistance of the arm 

Tensile stress: 

6t=ρ×v2 Where,  ρ=density of material CI (kg/m3)=7300 

kg/m3 

 v=linear velocity of wheel=ΠdN/60,  N=25 rpm  

v=0.52 m/s 

hence 6t= 7850×0.522= 2122.64 N/m2 

2122.64 N/m2 < 6×106 N/m2   design is safe 

If the arms of a wheel do not stretch at all and are placed very 

close together, then centrifugal force will not set up stress in 

the rim. In other words, On the other hand , if the arms are 

stretched enough to allow free expansion of the rim due to 

centrifugal action , there will be no restraint due to the arms, 

therefore 6b will be zero. 

 
Fig. 8: Wheel 

I. Motor 

Specifications: 

Power =600W – 1200W , Voltage = 48V,RPM    =500 

Rated current =13A – 30A, Rated torque = 18 Nm – 22 Nm 

 
Fig. 9: Motor 

J. Battery 

Specifications:Rating-150Ah 
Voltage-12volt at 17.5 ampere for 10 hrs 

K. Solar Panel 

Power-300-370W, Voltage-24v, polycrystalline solar panel 

Charging time-6Hrs 

VII. CONCLUSION 

Seed sowing equipment's has exceptional influence in 

agriculture. By using this project of seed sowing, we can 

spare more time required for sowing process and additionally 

it reduces lot of labor cost. It is very helpful for small scale 

farmers. After comparing the distinctive method of seed 

sowing and restrictions of the existing machine, it is 

concluded that this solar powered seed sowing machine can 

Maintain row dispersing and controls seed rate. Control the 

seed depth and legitimate utilization of seeds can be done 

with less misfortune. Perform the different simultaneous 

operations and hence saves work requirement so as labor cost, 

labor time and also save parts of energy. Hence it is easily 

affordable by farmers. So we feel that this project serves 

something good to this world and we would like to present it 

before this prosperous world. 
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