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Abstract 

In our work we designed and fabricated a solar energy based grass cutting machine which is low cost ,high efficient and more flexi
ble machine. Here, with improved cut grass separation mechanism and improved blade profile the speed of cutting and power inp
ut has been considerably improved. The initial cost of fabrication has been slightly increased which is negotiable due to its improv
ed efficiency. The cutting mass outcome from exit is 143 kg/minute with height of cutter 8 cm from ground level of grass. The rate 
of cut out of grass theoretically is about 21% more than the cutter used as lawn grass cutter using petrol as fuel having same watt

age input as in our work has been used.  
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1. INTRODUCTION 

There had always been many scopes to improve the input , output, production rate, service, maintenance, manufacturing cost, f
lexibility of any product or service given to any customer. In reference to our work many researchers tried to improve the gras
s cutting machine [1-4] . There are electrical energy based, petrol, diesel or LPG based grass cutting machines used by farmers 
and industrialists for so many reasons of their suitability of uses. But, to improve the efficiency of cutting, reducing maintenanc
e and increasing the flexibility we designed and fabricated the required machine for lawn removing and related forming purpo
ses[1-5]. 

In our wok, we fabricated  a casing of grass cutting machine in shape of Archemedian spiral where rate of separation of cut ma
ss of grass is function of rate of change of radius of curvature of spiral, thus increasing the separation outbox just one side of fo
rm or lawn or it can be collected on box attached to the machine. With the improved cutter profile of involute shape of cutter a
ttached with separator part of rectangular hyperbolic shape type along with cutter increases cutting mass per unit time in con
nection with increased scavenging effect due to separator’s centrifugal force. There are two actuators attached with one right c
rank angle known as lifter and pusher (by elliptical trammel mechanism connected with motor shaft) also helps separation rat
e which is required objective of our work as the cutting the grass mass is higher due to improved blade profile, i.e., the shape a
nd size of blade mechanism. thus, solar powered grass cutting machine is advanced machine working on solar energy based re
sulting more efficient and green designed device. The rack and pinion mechanism is used to adjust height of cutter blade above
 the grass  uproot. The actuator i.e. lifter , the first reciprocating pump pushes up the cut mass of grass at 50o- 60o from horizon
tal and further the cut grass mass is pushed down to box exit or store box situated at 45o-50o vertically downward at about ear
th level. The involute passage provide easy scavenging  of cut grass mass. The labor charge of collection of waste cut of grass is 
therefore reduces due to one point and one side separation of waste along-with scattering of mass over the area of field of gras
s is reduced.  
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2 . LITERATURE REVIEW 

Praful P. Ulhe, Manish D. Inwate, Fried D. Wankhede, Krushnkumar S. Dhakte, made some changes in the existing machine to 
make it applicable easily at reduced cost. They aimed to control the pollution. They advanced the machine by using remote 
control for less skill user.This grass cutter cut different types of grasses [1]. 

P, B. et al., 2017 presented manually handled device which is commonly used for cutting the grass over the field which creates 
pollution and loss of energy. Automatic solar grass cutter will reduce the effort required for cutting grass in the lawns. Also, 
Solar power will be used to provide the driving force for the cutter and various sensors will be used to detect and avoid the 
unnecessary objects in the field during operation. It consists of a micro-controller Arduino AT mega 328p, IR sensors, LCD 
Display for better response and understanding to the user. This paper projected the operation and working principle of the 
Automatic Grass cutter. Also, the design parameters are discussed in this paper [2]. 

C. J. Shende explained that available grass cutting machine in the market has some limit to cut grass at some height. He tried  
to make the new innovative concept mainly used in agricultural field. He fabricated the grass cutting machine for the use of 
agricultural field, to cut the crops in the field as well as to cut the grass [3]. 

D. Rajmani, A.S., Gaonkar, A.N., Darak, A., Joshi, A. and Murgod, V.M. focuses on creating a grass cutter that combines solar and 
battery power to address the limitations of traditional grass cutting methods. The study highlights the need for eco-friendly 
and efficient lawn maintenance solutions, emphasizing the shift from fossil fuel-powered equipment to more sustainable 
options [4]. 

Prof. Mohd Attalique Rabbani, Mohammed Afan, Ashraf Muzzammil Hussain, Mohammed Muzaffar Abdullah, developed a lawn
 mower that was powered by a12V/1.35A rechargeable battery which drives the DC motor up to a rotational speed of 19,300 R
PM. As a result, the generated torque was transferred to the cutting head mechanism for efficient grass cutting. The entire conf
iguration set up was mounted on a wooden base which attached together with a bicycle frame and a set of wheel arrangement.
This portable lawn mower fabricated can be used to maintain and trim grass in gardens, home, schools or yards [ 5]. 

Tanmay Bhalodi, Nikhil Bhujbal, Karan Doshi, Rahul Goregaonkar, Prof. Sheetal Jagtap likely discussed the design and develop
ment of a solar-powered grass cutter that is considered environmentally friendly. The paper highlights the use of solar energy
 as a clean power source to operate the grass cutter, minimizing environmental impact [6].  

Dr. Mohamed Saleem, Roshan Bahadur Bhandari, Yathish M G, Rakshith Aradhya B C studied, a hand-held operated machine fo
r grass cutting that was designed and fabricated by using economically available materials. Important aspects such as durabilit
y, strength, and light weight were taken into design considerations for better performance characteristics. The entire configura
tion set up was mounted on a roller which was attached together with a frame and a set of wheel arrangement. This portable g
rass cutter can be used to maintain and trim grass in gardens, home, schools or yards [7]. 

Suvain K K, developed solar-powered grass cutter that emerged as an innovative solution to tackle the issue of energy 
consumption in agriculture and related operations. This machine operate similar to lawn movers, with wheels facilitating easy 
movement for efficient grass cutting enabling farmers to manage their live-stock more efficient and productive [8]. 
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Fig. 1: Manually operated solar grass cutting machine to be modified 

3. METHODOLOGY  

 

Fig. 2 : Flow diagram of working mechanism of modified manually operated solar cutting machine under study 
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Fig.3: Top view of cutting and separating mechanism of grass cutting machine 

1: Pushing ram, 2: lifting ram at right angle crank with pushing ram , 3: cut out grass movement, 4: Archemedian spiral profile 
of casing of grass cutting machine, 5: rectangular box or housing of machine, 6: cutter profile, 7: deflector, 8: one side 
separation of cut grass. 

 

Fig. 4: Rack and pinion mechanism of grass cutting machine 

1: Rack and pinion, 2: pushing mechanism of  machine, 3: cutter blade assembly. 
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Fig.5: Archemedian spiral shape of casing or container of grass cutting machine 

4. DESIGN CALCULATIONS 

The maximum cutting force produced in manually operated battery powered was 8.9 N. 

Force for cutting or shearing off the grass is given by- 

F = Twisting moment or motor shaft torque /operating radius of grass cutting blades = T/r resulting T =F × r = 16.2 × 
0.138 = 2.23 N-m. 

The power developed by motor shaft is given by- 

P = 2πNT/60 = 2×3.14 ×9800 ×2.23 =2287.38 Watt. 

Solar panel voltage,  V = 22.7 V and its wattage, W =40 Watt, therefore electric current input to the storage  battery is given by - 

I = Wattage/ Panel voltage = 40/22.7 = 1.762 A = 1762 mA. 

The theoretical electrical power output by one 12 V battery is given by- 

Pt = 12×1.5 = 18 W. 

The battery operation time is about 5.5 - 7 hours. 

The centrifugal force at maximum speed of motor shaft is given by- 

Fc  = m1 × ω2 ×  ravg 

Where, m1 =  mass of cut grass separation/time ,  ravg  =( rmax + rmin)/2 . 

Here, rmax and  rmin maximum and minimum radii of spiral. 

              Volume: 12 Issue: 08 | Aug 2025                www.irjet.net                                                                       p-ISSN: 2395-0072  

 



        International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 12 Issue: 08 | Aug 2025                www.irjet.net                                                                       p-ISSN: 2395-0072 

  

© 2025, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 212 
 
 

Maximum power supplied by battery to the motor shaft = 12 × 7 Watt = 84 Watt. 

With the available torque at shaft to circulate the shredding mass  of grass (10-15% power is utilized in actuating the elliptical 
trammel mechanism) = 75.6 W. 

Therefore, maximum angular speed of blades is given by- 

ω  = Available power/ Average torque 

Mass of cut mass separation is directly proportional to the rate of change of radius of spiral casing i.e. (d/dt) (rmax- rmin)⍺ cut 
grass separation. 

With hyperbolic deflector, outlet velocity of separation, vo is given by - 

vo  = 3/vi 

Where, vi  = velocity created by centrifugal force, Fc = m1 vi
2  ri . 

The reciprocating pressure force to lift the cut mass by first actuator is given by- 

Fp = Fc × (π/4) d2                           ( neglecting the gravity effect) 

Where d = diameter of piston of actuator. 

The pusher piston connected with lifter has approximately equal pushing force because of equal piston diameter as that of 
pusher one.  

Table 1: Technical specification of main components of  grass cutting machine 

S.No. Items Specifications Quantity Function 

1 Solar panel 12 V and 18 W 1 Power supply for battery 

2 Battery 12 V and 7.2 AH 1 Power supply for circuit 

3 Blade motor 7000 to 13,000 RPM 1 Rotate the blades 

4 Gear motor 2000-10,000 RPM 1 Rotate the wheels 

5 Reducing gear 
mechanism 

MOSFET IRF3205’s 1 Controls  the gear motor 

6 Reciprocating pistons 
(plastic material) 

Pressure =1.6 kg/cm2, 
piston diameter = 15 cm, 
stroke length = 16 cm 

2 Pushes grass waste mass outwards 

7 Rack and piston gears 
(plastic gears) 

Maximum rack height = 
20 cm 

1 Set the height of cut above the earth 

8 Tank or casing of 
machine (Archemedian 
spiral profile) 

Minimum radius = 24 
cm, maximum radius = 
76 cm 

1 For increasing the rate of separation of cut 
mass of grass 
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5. RESULTS AND DISCUSSION 

Table 2: Comparative values of straight and curved blades of cutter 

Type of blade Blade 
material 

Speed of 
blade 

(rpm) 

Blade 
diameter 

(cm) 

Cutter height 
from earth 
surface (cm) 

Mass of 
grass cut 

(g/min) 

Distance travelled 
by cutting machine 

(m) 

Straight (taper) SS304 3800 32 8 117.8 2.6 

Curved (hyperbolic with 
deflector attached at its 
tips) 

SS304 4200 38 8 143 2.6 

 
6. CONCLUSIONS 

With the objectives  to reduce the manual power input, easy separation of cut mass of  grass, required size cut out of grass and 
more fast cutting & removal of mass of grass we modified the green solar energy based low running cost grass cutting machine.
 With change in separation mechanism and blade profile this machine has high output with minimum maintenance cost. This 
machine is replacement of fuel powered like petrol,diesel, gasoline or direct electric energy. For best manually operated use of 
solar based manually operated cutter different modifications can lead efficient and productive machine. By improving shape, si
ze, material and operational process mechanisms we further can improve the basic green design of solar based grass cutter. 

REFERENCES 

[1] Praful P. Ulhe, Manish D. Inwate, Fried D. Wankhede, Krushnkumar S. Dhakte, ‘Modification of Solar Grass Cutting Machine’, 
International Journal for Innovative Research in Science & Technology, Vol. 2, 2016, 711-714. 

[2] P, B. et al., 2017, ‘Design and Implementation of Automatic Solar Grass Cutter’, International journal of advanced research in 
electrical, electronics and instrumentation engineering, 6(4), p. 2433. 

[3] C.J. Shende ‘Literature Review of Grass Cutter Machine’, International Journal of Emerging Technologies in Engineering 
Research (IJETER) Volume 6, Issue 2, February (2018). 

[4] Rajmani, A.S., Gaonkar, A.N., Darak, A., Joshi, A. and Murgod, V.M., 2019. Design and Fabrication of Hybrid Operating Grass 
Cutter, International Journal of Engineering Research & Technology. 

[5] Prof. Mohd Attalique Rabbani, Mohammed Afan, Ashraf Muzzammil Hussain, Mohammed Muzaffar Abdullah, Fabrication of
 automated Solar grass Cutting Machine, International Journal of Scientific Research & Engineering Trends, Vol. 6, 2020, ISSN-25
81-5792. 

[6] Tanmay Bhalodi, Nikhil Bhujbal, Karan Doshi, Rahul Goregaonkar, Prof. Sheetal Jagtap, Environmental Friendly Solar Grass 
Cutter, International Journal of Research in Engineering, Science and Management, Vol. 3, 2020, 2581-5792. 

[7]  Dr. Mohamed Saleem, Roshan Bahadur Bhandari, Yathish M G, Rakshith Aradhya B C ‘Grass Cutting and Collecting Machin
e’, International Journal of Latest Engineering Research and Applications (IJLERA) ISSN: 2455-7137 Volume – 07, Issue – 06, June 
2022, PP – 33-36.  

[8] Suvain K K, International Journal of Research and Analytical Reviews(IJRAR) April 2023, Volume 10, Issue 2, ‘A review on 
performance and operation of grass cutter’. 

 


