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ABSTRACT: Businesses around the world automate their outbound profiling and sortation process for an increased
productivity. Sorting plays a key role in any industrial automation, particularly in the field of packaging industries. This
paper aims at providing significant low-cost automation in packaging industries that calls for sorting and how the
implication of pneumatics can yield a desirable solution. The prototype of the automatic sorting machine allows a
systematic sorting of the carton boxes corresponding to their sizes using a pneumatic system, which is achieved by using
pneumatic cylinders and direction control valves. The sorted carton boxes are shoved from the main line conveyor to the
sub-line conveyor using the pneumatic cylinder, which is then collected and dispatched to the next division for the
packaging purposes. Using this approach, the packaging industries can attain the maximum benefits thereby enabling a
surge in their production

KEYWORDS : programmable logic controller, product sorting machine,sub line conveyor, pneumatic piston, cylinders,
packaging purposes

I. INTRODUCTION

Product sorting system is based on height of the product in this proposed system.This system is to used as a simple path to
machinery and packaging side.the sorting system is used for sort the product by the size of it.Normal manual product
sorting system is mainly causes lot of time and efforts losses in real time,For the alternate of this manual sorting system ,
the automated sorting machine is invented with the help of plc and pneumatic piston with pressure valves .It will helps the
industrial process to sort any products with their size on industrial process so it can save the time and efforts of the total
labours are saved in many time , for example a human can do 100 sorting in an hour the sorting machine can sort more than
150 products so it can do save more time,effort and money too.This industrial revolution is to develop the industrial
working process and saves the timing of the industries.This industrial revolution 4.0 helps in many way and the industrial
revolution 4.0 is mainly based on the cloud computing system of the industries , so it will helps in automation system.

II. RECENT WORK

Continued advancement in automation system ,such as increased efficicency,durability,and flexibility , will enhance the
performance and relaiability in automation system .Innovation in automation system, like industrial revolution 4.0 are more
efficiency than others it will helpful in cloud based system in this industrial revolution , it will also plays a vital role in
overcoming intermittency challegnges , this automatic product sorting machine algorithm will enable the advancement of
product sorting system. It will also provides best automation system

III. PROPOSED WORK

The primary object of this study is to develop a feasibility ,effectiveness and potential benifits of automation for an
industrial product sorting machine .The research aims toaccess the feasibility of industrial automation with programmable
logic controller

e Access the technical feasibility of automation in real world of industrial automation

e Evaluate the economical viability and cost effectiveness of plc based industrial automation

IJAREEIE © 2024 | AnISO 9001:2008 Certified Journal | 1491


http://www.ijareeie.com/

International Journal of Advanced Research in Electrical, Electronics and Instrumentation Engineering (IJAREEIE)

| e-ISSN: 2278 — 8875, p-ISSN: 2320 — 3765| www.ijareeie.com | Impact Factor: 8.317|| A Monthly Peer Reviewed & Referred Journal |

[[Volume 13, Issue 5, May 2024||

[DOI:10.15662/1JAREEIE.2024.1305032|

e Analyze the environmental impact and sustainability benifits of automation

e Develop practical recommendation and guidelines for the design and implementation of automated product sorting
machine

Ladder diagram for our product sorting machine

AUTOMATION
PLC is the main tool uses in the industrial for automation for power up the total industry It will helps to improve the
efficiency of the industry

PRODUCT SORTING

In this system we use plc to sort the product by using their sizes this product sort two different size of the product
one is in 10cm another one is in 15cm

SENSORS
In this prototype we uses two different type of sensors they are proximity sensor is used to detect the product and
pneumatic pistons used to move the products

PROXIMITY SENSOR
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Proximity sensor detect the object without touching it and therefore ,they do not cause abrasion or damage to the object the
device such as limit switches detect an object by contacting it,but Proximity sensors are able to detect the prescence of the
object electrically ,without touching it anyway

PNEUMATIC VALVE AND PISTON

The movement of the piston is triggered by compressed air, controlled by a directional valve .The direction is defined by
the chamber into which compressed air allowed to flow inside the cylinder .The force is transferred by the piston rod

CONVEYOR

The 240V gear guided motor is used to run the conveyor this conveyor set up is driven by the conveyor belts
IV. RESULTS AND DISCUSSION
Discuss the sorting machine's accuracy in accurately classifying products according to the preprogrammed criteria. If

available, provide quantifiable data, such as the proportion of products that were correctly sorted against those that were
misclassified.
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SPEED: Assess how quickly the sorting is going. Metrics like products sorted by hour or minute may be included in this.
Compare the desired or anticipated throughput with the actual performance.

RELIABILITY: Evaluate the PLC system's capacity to reliably carry out the sorting duties over an extended length of
time without faults or malfunctions.

Talk about how adaptable the device is to handling various product kinds and adjusting to shifting sorting requirements.
Determine how simple it is to adapt the PLC program to different sorting tasks. Examine how economical the sorting
machine is in relation to other approaches

Examine the PLC system's user interface, paying particular attention to its accessibility and ease of use. Talk about any
enhancements or user comments that you encountered while testing.

COMPARISON WITH LITERATURE: Evaluate how well your product sorting machine performs in comparison to
comparable systems that have been documented in previous research or by industry standards. Emphasize any unique
features or benefits that set you apart.

PROSPECTIVE COURSES: Make recommendations on possible directions for further study or development to improve
the functionality or performance of the sorting machine. This can entail adding sophisticated machine learning algorithms
for image identification, streamlining the sorting algorithm for quicker processing, or putting in place tools for remote
monitoring and control.

V. CONCLUSION

By investigating the feasibility and benefits of automation of product sorting machine it aims to develop the industrial
product sorting machine in every industry with a cost effective one through disciplinary action and research we can unlock
the full potential of the programmable logic controller to automotive the industries in the future development of the
industrial revolution 4.0
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