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Abstract - The production rate has expanded enormously in 
the present world of industrial growth and innovation. 
Ultimately, the industry keeps producing the same models, in 
height, in weight and form, with little variation. And it plays a 
crucial role here to categorize various products. Industries in 
such cases cannot categorize these products by unadorned 
human mistakes. Therefore, the precise sorting of these 
products requires low cost automation (LCA). Industrial 
automation focuses primarily on developing automation with 
low cost, low maintenance, long resilience and the usability of 
systems. Finally  here we have advanced a Product sorting 
conveyor belt on the basis of nature of different product Which 
is governed by Programmable logic controller (PLC) and the 
conveyor in the machine moves the object in front of sensor 
and hence sorting logic is marked and sorting of different 
product takes place.  
 
Key Words:  Programmable Logical Controller ,Sensor 
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1.INTRODUCTION  
 
In particular, research and innovation in new products are 
the foundation of the development of manufacturing 
industries. There are known to be developed countries with 
a higher production rate where other countries with an 
under-developed manufacturing rate are considered. 
Generally speaking, industries continue to manufacture the 
same models with slightly different levels of height, colour, 
weight, shape, etc. Physical work for the sorting of similar 
products could be carried out earlier. But companies cannot 
afford to classify these products actually because of 
increased production or the reduction in labour spending or 
such an amateur jobs. This  forced industry to tend towards 
automizing  the  categorizing process. Since the economy 
was a major factor for the development of the industry, Ica 
(low-cost automation) must evolve to categorize these 
products correctly. 
This project is an automation system for low cost for the 
sorting of lightweight objects by product nature. The main 
objective of the project is to categorise discrete objects 
through the use of both the sensor-and-actuator for 
inductive and capacitive proximity. For pushing the part 
from carrier to categorised bin, pneumatic actuators are 
used. The arrangement is a carrier belt, which is placed 
before the transducer and then categorises the item like 

bottles, mini boxes and packages. PLC is programmed to 
categorise separate objects with different logic. The setup 
consists of sensors of the proximity used to detect objects 
and object types. 
 

1.1 OBJECTIVE 
 
The objective of this project is to develop  a machine which 
will sort the  product using PLC. 
To detect the products with the help of sensors i.e inductive 
and capacitive proximity sensor. 
The products will get sorted when they are kept on conveyor 
belt which is driven by motor. 
Pneumatic actuators will get signals from sensors and get 
activated. 
The system we have developed is designed to reduce the 
human effort and consequently the resulting errors. In 
addition, the system helps deal with the tedious sorting 
process by simply scanning the bar code for the products 
selected. In addition, it promotes sorting speed and reliability. 
 

2. LITERATURE SURVEY 
 
With the growing volume of transferred goods, fabricated 

products and commercialized items, arises the need for 

automatic fabrication, handling, processing, sorting, 

packaging and shipping. To achieve such a goal, certain 

improvements had to be made regarding the size and 

complexity of automatic control systems and drivers. In the 

industrial world, fabrication as a technological process is 

preferred as less "hands-on" as possible. For instance, the 

environment necessary for manufacturing pharmaceutical 

products, alimentation byproducts, metal treatment and 

chemical disposal services, high complexity integrated 

circuits and microprocessors, is either completely sterile, 

vacuumed, or severely poisonous. Robotics  and  industrial  

automation  has  always  placed  an  vital  role in  the   

evolution  of  the industry. Autonomous  machines  have been 

used to  improve  the  growth of industry as they  practices  

sensors for accuracy and precision of products. To achieve 

this precision and meticulousness , robots are programmed. 

Recent advances in the field of electronics and mechatronics 

has unlocked up new outlooks for different industrial 



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

                Volume: 08 Issue: 06 | June 2021                 www.irjet.net                                                                     p-ISSN: 2395-0072 

 

© 2021, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 4338 
 

applications in the field of automation. The  type of 

automation is practiced where the sorting is done on root of 

different constraints like color ,height, nature of materials etc. 

The categorization is depend  upon  the  ladders that is once  

the  product  comes  to  the sorting  conveyor. 

3.METHODOLOGY 
 

1.In this , a conveyor belt is used  to move material or part 
and motion is given to the conveyor by using DC powered 
geared motor. 

2. The whole system can work on power which is provided 
by the PLC. 

3. When part is placed on conveyor it is automatically detect 
by the sensor and then conveyor start moving. 

4. Two sensors are placed in such a way that they can easily 
detect the part on the conveyor. 

5. Pneumatic actuators are placed in such a way that when 
sensors detect the part/material then after specific r interval 
of time actuator start actuating. 

6. All the movement of parts are controlled by using 
preprogramed PLC. 

3.1 FLOW CHART 
 
Whenever object/part is placed on conveyor it is detected by 
capacitive proximity sensor then output of sensor is given to 
the PLC then PLC give input to conveyor motor and motor 
starts the rotation. Because of rotation of motor conveyor 
also start the rotation. If part is detect by only capacitive 
proximity sensor then actuator 1 actuate. If part is detect by 
both capacitive as well as inductive proximity sensor then 
actuator 2 start actuation. And actuator rod push the part 
from conveyor to collecting box. 

 
Fig -1: System flow chart 

 

3.2 MATERIALS USED 

Motor 
5/2 DCV 

Inductive Proximity Sensor 
Capacitive Proximity Sensor 
Ultrasonic sensor 
Pulley 
Belt 
Double acting actuators 
FRL unit 
Pneumatic Hoses 
Compressor 
 

3.3 CALCULATIONS 

Assumptions 
Design Considerations: (w.r.t. Design data book) 
Open flat belt drive system 
Belt used is PU Belt 
Power rating for this belt is 0.023kw 
Length of belt=130 cm (standard) 
Diameter=9 cm (standard) 
Width of belt= 2---4 cm 
Load correction factor (Fa)=1 (Normal load) 
Arc of contact factor (Fd)=1 (Because theta=180) 
Coefficient of friction=Negligible (Because coefficient of 
friction between belt and pulley is very low and hence can be 
neglected)                                                             
 
Numerical Calculations for the Selection of Motor 
Required V of belt: 
V=130/14=9.28cm/s  
or 0.0928m/s                                                                   ………………..1 
No. of revolution: 
             N =V*60/2πr 
             =9.28*60/2pi*4.5                                            …….. .…. from 1 
             =19.7027rpm=20rpm                                   ………………...2 
The requirement of our project is such that conveyor belt 
must be able to bear   travelling an approximate weight of 
100 g in 10-20 seconds. 
         Now, 
 Torque(T): 
      T = F*r 
         = m*(V/t) *r 
         =0.1*(0.0928/14)*0.045                                …………….from 1                             
T =2.98 Nm                                                                   . …………………3 
  Power Rating: 
           Pd=0.0147*V/5.08 
               =0.02680kw                                                    …………………..4 
 
  Design Power: 
            Pr = Pd*Fa*Fd 
                 =0.0268*1*1                                              …………..…from 4 
                 =0.0268kw                                                    …………………...5 
 Since the values of both power rating and design power are 
same , this signifies that the material selection for this project 
is right. 
 
 Tensions: 
            P=(T1-T2) *V                                                                 
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             0.0268=(T1-T2) *0.0928                           …………….from 1 
             0.28879=T1-T2                                            ……………………6  
 
 Angle of loop for open belt drive: 
     θ=180-2α 
     α=Sin-1(D1-D2/2x) 
     θ=180 or 180*π/180= π radians 
     T1/T2 = e θ 
     T1/T2 =e3.1415 
    T1=23.138T2                                                            ……………………7 
    0.288793=23.138T2-T2 
    T2=0.013045KN  
    or 13.045N                                                      ……………from 6&7 
                   AND  
    T1=0.301835KN or 30.1835N 
 Numerical Calculations for the Selection of Pneumatic 
actuator 
 Minimum Force required to move materials: 
       =0.5*9.80665 
    F=4.903325N                                                      ……………………1 
    Bore diameter =15 mm 
 Thrust exerted in forward stroke: 
    F1= (π *D2*p)/4                ( D=0.015 and d=0.005) 
         = (3.14/4) *(1.5/10)2*(4*105) 
    F1=70.65N                                                          ……………………2   
 Thrust exerted in reverse stroke: 
  F2=(π*(D2-d2) *p)/4                      
       =3.14*0.0002*4*105 
  F2=62.8N                                                              …………………..…3 
Remarks:  It is found that value of F is lesser than 
F1&F2,Hence for given bore diameter the actuator would 
able to accomplish the task. 
 

3.4 PROJECT MODEL 

 
Fig -2: Conceptual design 

The design of prototype is created using fusion 360 software. 

The dimensions for the  project assembly are 

670mm*970mm respectively. The capacity of motor is 12V 

and the RPM is 20. At 12V. the motor produces  a  torque of 

0.00298 Nm at 20RPM. The above ratings help in achieving 

the appropriate motion of the conveyor belt which 

ultimately results in smooth operation of the entire setup i.e. 

sorting . 

 

3.5 LADDER DIAGRAM 
 

Every PLC has associated with programming software that 
allows the user to enter a program into the PLC .Before a PLC 
can perform any control task, it must be programmed to do 
so .The controllers offers two programming languages such 
as: 

1-Ladder Diagram i.e implemented. 

2-Function Block Diagram(FBD). 

3-Sequential Flow Chart(SFC). 

4-Structured Text Language (STL). 

 

Fig -3: Ladder diagram 
 

4. FUTURE SCOPES 
 
The system speed can be increased to the production speed. 
By adding more sensors, the system can be used as a quality 
controller. 
Depending on the product type, the sensor can be changed. 
The entire system can be used for surface inspection by the 
addition of ultrasonic sensors. 
To measure the weight of the product, load cells can be used. 
 

5. CONCLUSION 
 
Only two types of parts / material were intended to be 
sorted by the prototype that was planned and built. By           
making minor adjustments to the carrier structure, the same 
method can be used to sort a variety of items. The Automatic 
Sorting Machine simplifies, improves, and ensures the 
accuracy and reliability of the sorting operation. Other areas 
where sorting is used extensively include airports, seaports, 
small-scale factories, supermarkets, and so on. All of these 
used the traditional sorting process, which is labor-intensive, 
time-consuming, and prone to errors. However, due to the 
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limited scope of automation in sorting in these industries, 
the idea of automated sorting in these fields should be given 
serious consideration. 
 
               This project will not only solve the issue of errors 
made by humans for the sorting i.e conventional way but 
also increases the efficiency and outcome of 
process/production which will lead to benefits for the 
company growth. Limitations will be there due to the 
practical difficulties in programming of the project according 
the availability of the materials and components. The setup 
can be further enhanced in the area where by implementing 
different logics and sensors depend upon the requirements 
or other physical considerations. In this project, the aim is to 
create an arrangement to reduce human effort and to an 
extent successful by using the low cost automation system 
(LAR) as a means of avoiding risk, improving precision, 
increasing production speed and reducing cycle time.. 
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