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ABSTRACT 
Automation in various forms constitutes the backbone of most major industries. An increase in production volume, product 
variety and manufacturing process complexity necessitates automation to ensure consistency and profitable production. 
Automated material handling becomes a crucial aspect of factory automation because it frees up manual labor, streamlines the 
flow of material, allows for complexity management, reduces work in progress (WIP) and improves the utilization of expensive 
equipment. The keys for an automation technology that can meet the widespread demands of such varied customers are 
simplicity, flexibility and integral. With this in mind, we present a very simple yet versatile material transportation concept. Based 
on the constraints the components are designed, assembled, tested and interfacing of microcontroller done. During testing the 
subsystems are considered for the free movement of piston, blockage in solenoid valve, leaking in pressure regulator valve, 
working of buzzer and clamping mechanism. 
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INTRODUCTION 

 

In the last few decades, material handling has been very difficult. But nowadays it is made much easier by 

the introduction of automated systems. The use of automated systems in industries will help to reduce the work 

load and make the productivity easier and efficient. Nowadays multiple operations like inspection, separation, 

transportation etc are simultaneously performed in material handling systems. In this project all the operations 

mentioned above are performed which makes the works easier. The system is equipped with various sensors that 

performs various operations like temperature detection, speed detection etc. This project focuses on the 

separation of metals from nonmetals. 

 

2. Problem Definition: 
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Fig. 1: Proposed system 

 

Initially the materials are put into the dispenser. The material is a mixture of metals and nonmetals. The 

material will start falling gradually onto the actuator base in such a way that the electro actuating DC gun will 

be able to push the materials onto the conveyor belt. A FSR sensor is used to detect the weight of the material 

on the piston base. A proximity sensor is used to activate the gripper. The gripper is a combination of servo 

motor, pneumatic cylinder and electromagnet. The gripper is used to separate the metals from the nonmetals. 

The materials coming out of the dispenser will be detected by the IR1 sensor and the information is sent to 

electro actuating dc gun. The dc gun will push the material onto the conveyor belt. The material on the conveyor 

will be detected by the IR2 sensor and the sensor will run the conveyor belt. The materials coming out of the 

conveyor will be counted by the IR3 sensor. We use the proximity sensor to detect weather the material is a 

metal or a nonmetal. If the material is a metal then by the help of electromagnet the material will be separated 

and stored in a container. If the material is a nonmetal then the conveyor will keep moving and the nonmetal 

will fall into a separate container. For the purpose of picking we use electromagnet, servo motor and double 

acting pneumatic cylinder. If the material detected is a metal the electromagnet, servo motor, and double acting 

pneumatic cylinder will turn on. The entire process can be viewed through a webcam. 

 

3. Components Description: 

A. Conveyors 

A conveyor system is a common piece of mechanical handling equipment that moves materials from one 

location to another. Conveyors are especially useful in applications involving the transportation of heavy or 

bulky materials. 

B. Microcontroller PIC16F877A: 

The PIC microcontroller PIC16f877a is one of the most renowned microcontrollers in the industry. This 

controller is very convenient to use, the coding or programming of this controller is also easier. One of the main 

advantages is that it can be write-erase as many times as possible because it use FLASH memory technology. It 

has a total number of 40 pins and there are 33 pins for input and output. PIC16F877A is used in many pic 

microcontroller projects PIC16F877A also have many application in digital electronics circuits. 

 

C.Proximity sensor: 

Proximity sensor is a sensor able to detect the presence of nearby objects without any physical contact. A 

proximity sensor often emits an electromagnetic field or a beam of electromagnetic radiation (infrared, for 

instance), and looks for changes in the field or return signal. The object being sensed is often referred to as the 

proximity sensor's target.                                                

 

D.5/2 Way Double Solenoid Valve: 

This 5/2-way double solenoid valve with push-in fitting is bolted onto a function plate which is equipped 

with a P port and silencer. The four electrical connections are equipped with safety connectors. The unit is 

mounted on the profile plate using a snap-lock system with a blue lever (mounting variant "A"). The double 
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solenoid valve is reversed when voltage is applied to a solenoid coil and remains in this switching position after 

the signal is removed until an opposed signal is applied. The presence of switching signals is shown by the 

LEDs in the terminal housings. The valve is equipped with a manual override. The solenoid coil is characterized 

by very low power consumption and low heat generation. The electrical connections incorporate protection 

against incorrect polarity for the LEDs and protective circuits. 

           

E. Double Acting Pneumatic Cylinder: 

Pneumatic cylinder(s) (sometimes known as air cylinders) are mechanical devices which use the power of 

compressed gas to produce a force in a reciprocating linear motion. Like hydraulic cylinders, something forces a 

piston to move in the desired direction. The piston is a disc or cylinder, and the piston rod transfers the force it 

develops to the object to be moved. Engineers sometimes prefer to use pneumatics because they are quieter, 

cleaner, and do not require large amounts of space for fluid storage. Double-acting cylinders (DAC) use the 

force of air to move in both extend and retract strokes. They have two ports to allow air in, one for outstroke and 

one for in stroke. Stroke length for this design is not limited, however, the piston rod is more vulnerable to 

buckling and bending. Additional calculations should be performed as well. 

                                 

RESULTS AND DISCUSSIONS 

                  

 
 

Fig. 2: Proposed system schematic output 

  

The program is written in MP lab software. The simulation I done in proteus software. The programming 

software used here is hitech C.       

The following are the advantages of automated material handling systems:- 

• Improve efficiency of a production system by ensuring the right quantity of materials delivered at the 

right place at the right time most economically. 

• Cut down indirect labor cost. 

• Reduce damage of materials during storage and movement. 

• Maximize space utilization by proper storage of materials and thereby reduce storage and handling 

cost. 

• Minimize accident during materials handling. 

• Reduce overall cost by improving materials handling. 

• Improve customer services by supplying materials in a manner convenient for handlings. 

• Increase efficiency and salability of plant and equipment with integral materials handling features. 
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5. Conclusions and Future Research: 

In this paper, we have proposed a novel method for automated material handling. This system is used for 

making the transportation process easier and to reduce the workload. The cost of the equipment will vary 

according to the operation to be performed. The system make use of sensors for various purposes. And the 

system provides an accurate and efficient result. 
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