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ABSTRACT 

This paper proposes to solve the problem occurring at the time of segregation of 

products which are manufactured in the industry. There are several industries 

that produces multiple products which have different attributes, because of the 

presence of multiple products each type of product requires a different setup for 

its inspection and this causes more space requirement which leads to more 

capital investment. 

 

Therefore to eradicate this problem of different setups and space requirement 

we have developed the system which deals with multiple product testing on 

single circular conveyor which reduces the space tremendously. 
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I. INTRODUCTION 

This is an era of automation where it is broadly defined as 

replacement of manual effort by mechanical power in all 

degree of automation. The operation remains an essential 

part of the system although with changing demands on 

physical input as the degree of mechanization is increased. 

This system begins with an introduction to product 

inspection on various parameters such as dimension, colour, 

metal or non-metal and moisture using various sensors 

which are mounted on the periphery of a circular conveyor 

which is driven by an electric motor. 

 

The manual intervention can be reduced drastically by using 

this modern setup. It also reduces inspection time, space 

required for testing and cost. 

 

This paper initially presents an overview of the main 

concepts related to detection and treatment of faults in 

manufacturing systems. In Section 3, a methodology that 

describes the working of the system is introduced. In Section 

4, flow chart is presented. In section 5, various components 

used in the system are discussed. Finally, in Section 6, 

Results and discussion are presented. 

 

II. LITERATURE REVIEW 

Despite advances in automation technology, faults are events 

that cannot be ignored in a real manufacturing system. 

However, most reports in technical publications consider  

only the description and optimization of processes under  

 

normal conditions (Zhou and DiCesare, 1993). Thus, the 

development of a methodology that considers not only 

normal processes but also the multiple testing of products is 

essential for improving the flexibility and autonomy in 

manufacturing systems. 

 

Multiple product testing finds application in large number of 

industries. The most important application of the system is 

in segregation of Industrial by products. 

 

Dutch industry generated 20.2 million tons of industrial 

waste in 2016, 3 percent less than in 2015. Eighty-three 

percent of this waste is recycled; the remainder ends up on 

dumping sites (7 percent) and in waste incineration plants 

(8 percent). 

 
Fig. 1: Industrial Wastes 2016 
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III. WORKING METHODOLOGY 

There is a circular conveyor where the object is put down 

from the first conveyor .Different sensors and servo motors 

are mounted on the periphery of the circular conveyor 

(conveyor 2) which do the inspection of the object and Servo 

motors are used to sort the defective products. The quality 

passed object are passed on the third conveyor using sorting 

arm from the circular conveyor which finally reaches the 

initial position. 

 

The 12 volt power supply is used to drive the permanent 

magnet D.C motor. The two conveyor roller is fixed to the 

two ends of frame stand. On the first conveyor a metal 

sensor along with an IR sensor is mounted.  

 

Metal sensor is used to detect whether the object is metal or 

non-metal. IR sensor is used to check the presence of any 

object using photo diode. 

 
Fig. 2: Working Model 

 

The system is designed for two set of combinations 

1. Metallic Products- Testing of dimension and colour 

2. Non Metallic Products- Testing of colour and moisture 

 

CASE 1: If the product is metallic then metal sensor would 

actuate the IR sensor and colour sensor (mounted on the 

circular conveyor) 

 

If the length of the product is acceptable then it would pass 

through the IR sensor otherwise it would be sorted and 

displaced from the circular conveyor with the help of servo 

motor placed just after the IR sensor. 

 

The length accepted product is then passed through the 

colour sensor. If the colour of the product is acceptable then 

it would pass to the third conveyor otherwise it would be 

sorted and displaced from the circular conveyor with the 

help of servo motor placed just after the colour sensor. 

 

CASE 2: If the product is non- metallic then metal sensor 

would actuate the colour and moisture sensor (mounted on 

the circular conveyor) 

If the colour of the product is acceptable then it would pass 

through the colour sensor otherwise it would be sorted and 

displaced from the circular conveyor with the help of servo 

motor placed just after the colour sensor. 

 

The colour accepted product is then passed through the 

moisture sensor. If the product is moisture free then it would 

pass to the third conveyor otherwise it would be sorted and 

displaced from the circular conveyor with the help of servo 

motor placed just after the moisture sensor 

 

IV. FLOW –CHART 

 
Fig. 3: Flow Chart 

 

V. COMPONENTS USED IN THE SETUP 

All the components are discussed below in details. 

A. Conveyor 

A belt conveyor consists of an endless belt of a resilient 

material connected between two pulleys through a drive unit 

gearbox, which is connected to an electric motor. Product is 

conveyed by placing it on the belt, through a feeder. As the 

belt rotates, the product is carried with it on the other end, 

where it is then dropped in the dropped in the discharge 

chute. Roller wheel help to rotates conveyor system. In our 

system the conveyor is the main medium to carry products 

for the multiple testing. The product to be tested is placed on 

the conveyor belt. This system uses 3 conveyor belts (2 

straight conveyors and 1 circular conveyor) 

 

The system is designed in such a way that the final position 

of the accepted product is same as the initial position. 

MAJOR EQUOMENTS OF BELT CONVEYOR SYSTEM 

A. Conveyor belt and Conveyor disc  

B. Rollers and Idlers 

C. Bearing and Motor 

D. Structural Frame 
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B. Sensors 

There are various types of sensors used in the system. 

1. Metal Sensor 

Metal sensor is mounted on the first conveyor. It is used to 

check whether the product is metallic or non metallic. 

Specifications: 

No. of wires- 3 

Detection distance- 4m 

Operating voltage- 12V 

 
Fig. 4: Metal Sensor 

2. IR Sensor 

IR sensor is used to check the presence of any object. It 

consist of transmitter and receiver which forms a photo 

diode. 

 
Fig. 5: IR Sensor 

3. Colour Sensor 

Colour sensor is used to determine the colour of object. It 

emits different frequencies of different colour. The reading 

comes out in the form of analog value which is equivalent to 

a particular colour. 

 
Fig. 6: Colour Sensor 

4. Moisture Sensor 

Moisture sensor is used to detect the presence of any 

moisture on the product. It is used to check the connectivity 

of the object. It consist of a conducting plate and when the 

moisture is detected voltage change take place. An amplifier 

is provided which amplifies the resistance change. 

 
Fig. 7: Moisture Sensor 

 

C. Arduino Nano 

Arduino Nano is a small, compatible, flexible and breadboard 

friendly Microcontroller board.It comes with an operating 

voltage of 5V, however, the input voltage can vary from 7 to 

12V. 

 

Arduino Nano Pinout contains 14 digital pins, 8 analog Pins, 

2 Reset Pins & 6 Power Pins. 

 

Each of these Digital & Analog Pins are assigned with 

multiple functions but their main function is to be configured 

as input or output.  

              
Fig. 8: Arduino Nano 

 

D. Servo Motor 

The Servo Motor basically consists of a DC Motor, a Gear 

system, a position sensor and a control circuit. The Gear and 

shaft assembly connected to the DC motors lower this speed 

into sufficient speed and higher torque. The position sensor 

senses the position of the shaft from its definite position and 

feeds the information to the control circuit. The control 

circuit accordingly decodes the signals from the position 

sensor and compares the actual position of the motors with 

the desired position and accordingly controls the direction of 

rotation of the DC motor to get the required position. The 

Servo Motor generally requires DC supply of 4.8V to 6 V. 
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Fig: 9 Servo Motor 

 

VI. RESULT AND DISCUSSION 

The output of the system is that multiple products are tested 

and segregated on the basis of various attributes. The 

acceptable product can now be further used in the industry 

and the segregated products can be recycled or can be 

considered as waste. 

 

VII. CONCLUSION 

This system eradicate the problem of different setups and 

space requirement for multiple product testing and helps in 

reducing cost. 
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