
IJSRD - International Journal for Scientific Research & Development| Vol. 6, Issue 01, 2018 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 216 

Design and Development of Flexible Shrub Cutting Machine 

S.Vigneshwaran1 T.S.Gokul2 M.Praveenkumar3 M.Rahul4 

1Assistant Professor 2,3,4B.E. Student 
1,2,3,4Department of Mechatronics 

1,2,3,4BIT, Tamil Nadu, INDIA

Abstract— The aim of this paper is to develop an alternative 

solution for conventional method for shrub cutting. The 

flexible shrub cutting machine is the new innovative and 

effective concept mainly used for agricultural field to 

promote use of mechanical and automatic parts in field 

machines. Nowadays, humans are employed for cutting the 

shrubs in gardens and in some other places. It may be the 

difficult task for them as they should keep everything in 

regular manner while cutting and it takes little time in doing 

this work. In order to reduce the human effort we came up 

with this idea. The machine consists of three frames in 

which motor with blades made up of carbide material is 

made to move on it. The mechanism employed for this is the 

lead screw mechanism. The frame is made to be adjusted so 

shrubs with various height and width can be cut easily. 
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I. INTRODUCTION 

Generally, we have seen lots of machine that are used for 

cutting the grass in lawn. There are little few machines 

available for cutting the shrubs. For cutting the shrub 

humans are employed. 

 
Fig. 1: conventional lawn mover 

The first lawn mower shown in figure-1.1(grass 

cutter) was invented by Edwin Budding in 1827 in Stroud, 

Gloucestershire. 

Budding mower was designed primarily to cut the 

lawn on sports grounds and expensive gardens. Later on 

many machines were invented for cutting the lawn by using 

solar panels and automation technique. However, there were 

no machines were introduced for cutting the shrubs. For 

cutting the shrubs first scissors were used then technology 

improvement paved the way for electronic cutting machine 

which runs with motor and blades in it help to cut the shrub. 

But, humans must be employed for this process. 

The flexible shrub cutting machine consists of three 

frames in which motor with blades made up of carbide 

material is made to move on it. The mechanism employed 

for this is the lead screw mechanism. The frame is made to 

be adjusted so shrubs with various height and width can be 

cut easily 

II. OBJECTIVE 

There are little few machines available for cutting the 

shrubs. In automatic road divider shrub leaf cutting machine 

consists of simple cutter, motor and rotating disc 

arrangement. 

 
Fig. 2: Present shrub cutting machine 

On the motor shaft we have the arrangement of 

rotating disc. The rotating disc arrangements are running 

like a cam. The cutters are fixed on the top of the ram 

arrangements. . 

The lead screw rotates in clockwise direction 

initially by the motion of DC motor. The nut coupled with 

the thread of lead screw also rotates in up and down 

direction accordingly. The two inductive type proximity 

sensors are located at the extreme end of the lead screw. 

When the sensor detects the nuts, signal is send to the micro 

controller and relay due to which the base motor changes its 

direction. 

The motor which attached with the blade rotates 

continuously with high speed required for cutting the shrubs. 

The sensor position is adjusted according to the height of 

shrubs. The machine is designed with initial cutting from 

top position and continues its movement in downward 

direction. 

III. PROBLEM IDENTIFICATION 

 To reduce human efforts to cut in proper manner. 

 To make working process simple and easily be 

controlled by unskilful operator at any time. 

 To reduce the traffic disturbance. 

IV. METHODOLOGY 

The machine consists of three frames in which motor fixed 

with blades made up of carbide material will be made to 

move on it with help of lead screw mechanism. First, we 

need to adjust the frame size according to the height and 

width of the shrub. It is done with the help of locking 

mechanism. It has a ring structure with gear like setup 

shown below. 

When the solenoid valve is energized it will get 

locked so that frame adjustment can be made easily. 

Afterwards, the solenoid valve is de-energized so that the 
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lead screw starts to rotate which is fixed to the motor. On 

the lead screw is made to move the motor with blades 

rotating by rotating the lead screw motor clockwise and anti-

clockwise we can made the blade motor to move further 

direction. Limit switch is placed at both ends of the frame so 

once the blade motor reaches one end the signal from limit 

switch is given to the controller so that lead screw motor is 

made to rotate in the opposite direction. 

 
Figure.3-Flow chart 

V. HARDWARE DESIGN 

 
 

 

A. D design 

 
Fig. 5: Final view of project in CREO design 

B. Locking mechanism 

 
Fig. 6: CREO design of locking mechanism 

This is the CREO design of locking mechanism as 

shown in the figure-6. They are used to switch the motion 

between the cutting blade and lead screw mechanism. 

 
Fig. 7: Side view of locking mechanism 

The side view of the locking mechanism as shown 

in the figure-7 with locker. The locker and solenoid is made 

in rapid prototyping. Inside the ring like structure is placed a 

threaded nut so, that the lead screw can move easily inside 

it. Whenever the coil gets energized due to magnetic field it 

gets locked. 
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Fig. 8: Top view of locking mechanism 

VI. CALCULATION 

A. Wheel Motor 

Torque =force * distance 

Force = mass * gravity. 

= 10 * 9.81 

= 98.1 kg m/s2 

Therefore, torque = 98.1 *0.05725 

= 5.616 N-M 

1 Nm=10.19 kg-cm 

4.49 N-m=57.22 kg-cm 

B. Blade Motor 

RPM=1000 

12V DC Motor 

C. Lead Screw Motor 

Torque =force * distance 

Force = mass * gravity. 

=6 * 9.81 

= 58.86 kg m/s2 

Therefore, torque = 58.86 *0.01 

= 0.5886 N-M 

1 Nm=10.19 kg-cm 

0.5886N-M=5 kg-cm 

D. Bending for Wheel Motor Shaft Calculation 

Force = mass * gravity. 

= 10 * 9.81 

= 98.1 kg m/s2 

The load is applied like the shaft. The point load is applied 

to the shaft at the center. 

As it was point load the maximum bending moment of the 

bolt can be calculated by using 

B.M=WL/4 

Where, 

W is the load applied 

L is the length of the shaft 

For the single load calculation of a wheel 

98.1/4=24.525N 

W=24.525N (load acting for the single wheel) 

L=0.025m 

Bending moment = (24.525 * 0.025)/4 

= 0.15 Nm 

VII. CONCLUSION 

Several scissors are used for cutting the shrub. Nowadays, 

there are some machines available in the market for cutting 

the shrub in which man power is required. So, flexible shrub 

cutting machine helps to cut the shrub without any human 

intervention thus makes the process simple and this is what 

our future needs 

VIII. FUTURE IMPLEMENTATION 

Nowadays, shrubs are planted in many areas for decoration 

and it gives exquisite look. We can see the shrubs grown in 

different shapes. So, some technique should be employed 

for cutting the shrubs in different shapes. Some kind of 

flexible angle turning mechanism should be employed for 

the machine to overcome this. We will work on this area for 

optimizing the machine 
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