
International Journal of Mechanical And Production Engineering, ISSN: 2320-2092,      Volume- 5, Issue-11, Nov.-2017 
http://iraj.in 

Fabrication of Automated Conveyor System for Material Handling based on LDR 
 

10 

FABRICATION OF AUTOMATED CONVEYOR SYSTEM FOR 
MATERIAL HANDLING BASED ON LDR 

 
1HIRENDRA KUMAR VERMA, 2SAKSHI DEWANGAN, 3PRAVEEN KUMAR THAKUR, 

4DHARMENDRA SAHU, 5RINKEY SAHU 

 
1,2,3,4 Student, RSR Rungta College of  Engineering & Technology, CSVTU Bhilai 

5Asst. Prof. Rinkey Sahu, Dept. of Mechanical Engineering, RSR Rungta College of  Engineering & Technology, CSVTU 
Bhilai 

E-mail- hirendraverma2@gmail.com 
 

 
Abstract- The paper presents an effective solution for conventional packaging system in industries to reduce the manual 
efforts. The simplest version for automation in the field of transportation & packaging is the result of our research. The main 
idea of our research is to fabricate a small and simple conveyor belt system and automate the process of packaging small 
cubic piece of wood into small paper box. A low cost LDR sensor, which is basically a photocell, that works on the principle 
of photoconductivity has been used. A laser beam is combined with LDR sensor to provide the information to the controller. 
Electric DC motor used as output actuator for the system to move the conveyor belt after getting the orders from the control 
system. The efficiency of the approach confirmed by the results of theoretical & experimental research of control system 
based on industrial controllers. The result obtained show that the system able to decrease product packaging time and 
increase product packaging rates compared with conventional manual system. 
 
Keywords- Electrical DC motor, Industrial controller, Laser beam, LDR sensor, Photoconductivity. 
 
I. INTRODUCTION 
 
Automation is the use of control system for handling 
different processes and machineries to replace human 
efforts. Nowadays, more and more companies are 
switching to automation. The implementation of 
advanced automatic control system on the basis of 
industrial controllers enable us to programmatically 
perform a main handling system effectively. This 
paper will focus on the implementation of 
requirements to control the belt conveyor. The use of 
automatic control on all parts of the machine system; 
which will play a major role in controlling all the 
parts of the system. Our research is about to fabricate 
an automated packaging machine system. Electrical 
DC motors control were used as actuators for the 
entire process to move the upper & lower conveyor 
belts and the sensor used to feed the conveyor system 
by system information. Conveyor belt used for 
transporting samples from one location to another, 
which would be packaged into a specific paper boxes 
later. Automated system reduces the labor cost and 
the production time with reduction of product 
packaging rate. 
 
1.1 Conveyor Belt 
A conveyor belt is one of many types of conveyor 
systems. The belt is a loop of flexible material as 
shown in Figure 1(a) used to mechanically link two 
or more rotating shafts, most often parallel. A belt 
conveyor system consists of two or more pulleys 
(sometimes referred to as drums), with an endless 
loop of carrying medium that rotates about them as 
shown in Figure 1 (b). One or both of the pulleys are 
powered, moving the belt and the material on the belt 
forward. The powered pulley is called the drive 

pulley while the unpowered pulley is called the idler 
pulley. There are two main industrial classes of belt 
conveyors; Those in general material handling such 
as those moving boxes along inside a factory and 
bulk material handling such as those used to transport 
large volumes of resources and agricultural materials, 
such as grain, salt, coal, ore, sand, overburden and 
more. 
 

 
Fig. 1.1(a) Belt Type, (b) Conveyor Belt with Pulley 

 
1.2 Packaging 
Packaging is the technology of using conveyor belts 
for enclosing or protecting products (food, wood, and 
material) for storage, pack objects together into 
containers, sale, and use. Packaging also refers to the 
process of design, evaluation, and production of 
packages. Packaging can be described as a 
coordinated system of preparing goods for transport, 
warehousing, logistics, sale, and end use. Packaging 
contains, protects, preserves, transports, informs, and 
sells.  
 
1.3 Why this Machine 
The conveyor belt changed the face of the industrial 
economy around the world. Today, it has applicable 
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uses in countless industries, such as transportation 
and food services.  According to the survey 
performed 85% industrial units face difficulties in 
handling bulk material packaging. Conventional ways 
are responsible for material wasting, time wasting & 
above all a poor management. In order to overcome 
those drawbacks not only Belt & sensors are 
combined but also artificial intelligence brought in 
use. Efficiency & accuracy of the system were 
ensured using the sensor. 
 
II. LITERATURE REVIEW 
 
2.1 Ghazi Abu Taher, Yousuf Howlader, Md. 
Asheke Rabbi, Fahim Ahmed Touqir, Automation 
of Material Handling with Bucket Elevator and Belt 
Conveyor, International Journal of Scientific and 
Research Publications, Volume 4, Issue 3, March 
2014 1 ISSN 2250-3153: 
Belt conveyor & Bucket elevator are the media of 
transportation of material from one location to 
another in a commercial space. Belt conveyor has 
huge load carrying capacity, large covering area 
simplified design, easy maintenance and high 
reliability of operation. Belt Conveyor system is also 
used in material transport in foundry shop like supply 
and distribution of molding sand, molds and removal 
of waste. On the other hand Bucket elevator can be of 
great use during bulk material handling. This paper is 
mainly based on the combination of Belt & Bucket 
Conveyers to perform complex task within a short 
time and successfully in a cost effective way. On 
account of this, a machine and its physical description 
is covered here with some basic calculation. 
 
2.2 Abhijit Gaikwad , Yogesh Raut , Jitendra 
Desale , Akshay Palhe, Govinda Shelar, 
Prof.Shreekant Pawar, Design and Development of  
Automated Conveyor System for Material Handling, 
IOSR Journal of Mechanical and Civil Engineering 
(IOSR-JMCE) e-ISSN: 2278-1684,p-ISSN: 2320-
334X, PP 31-34: 
In the process or manufacturing industry, raw 
materials and products need to be transported from 
one manufacturing stage to another. Material 
handling equipment are designed such that they 
facilitate easy, cheap, fast and safe loading and 
unloading with least human interference. For 
instance, belt conveyor system can be employed for 
easy handling of materials beyond human capacity in 
terms of weight and height. This project discusses the 
design calculations and considerations of belt 
conveyor system for press machines, in terms of size, 
length, capacity and speed, roller diameter, power and 
tension, idler spacing, type of drive unit, diameter, 
location and arrangement of pulley, angle and axis of 
rotation, control mode, intended application, product 
to be handled as well as its maximum loading 
capacity in order ensure fast, continuous and efficient 
movement of material. The successful completion of 

this project work is help to the development of an 
automated belt conveyor system which is fast, safe 
and efficient. It is aimed to reduce human effort and 
at the same time increase the productivity & accuracy 
levels that cannot be achieved with manual 
operations. 
 
2.3 Alhade A. Algitta, Mustafa S., Ibrahim F., 
Abdalruof N. and Yousef M Automated Packaging 
Machine Using PLC, IJISET - International Journal 
of Innovative Science, Engineering & Technology, 
Vol. 2 Issue 5, May 2015. www.ijiset.com ISSN 2348 
– 7968: 
This paper presents final year project prototype with 
the use of programmable logic controller in 
automation industry for packaging process. The main 
idea of the project is to design and fabricate a small 
and simple conveyor belt system, and automate the 
process for packaging small cubic pieces (2 × 1.4 × 1) 
cm3 of wood into small paper box (3 × 2 × 3) cm3 . 
Inductive sensor and photoelectric sensor were used 
to provide the information to the controller. Electrical 
DC motors used as output actuators for the system to 
move the conveyor belts after get the orders from the 
control system. Programmable logic controller 
Mitsubishi FX2n- 32MT was used to control and 
automate the system by ladder logic diagram 
software. The experimental result of the prototype 
was able to fully automate the packaging system. 
This results show that the machine were done to 
package 21 boxes in one minute. In addition, the 
results obtained show that the system able to 
decreases product time, and increase product rate as 
compared with traditional manual system 
. 
2.4 Konakalla Naga Sri Ananth , Vaitla Rakesh , 
Pothamsetty Kasi Visweswarao, DESIGN AND 
SELECTING THE PROPER CONVEYOR-BELT, 
Ananth et al., International Journal of Advanced 
Engineering Technology E-ISSN 0976-3945: 
 Belt conveyor is the transportation of material from 
one location to another. Belt conveyor has high load 
carrying capacity, large length of conveying path, 
simple design, easy maintenance and high reliability 
of operation. Belt Conveyor system is also used in 
material transport in foundry shop like supply and 
distribution of molding sand, molds and removal of 
waste. This paper provides to design the conveyor 
system used for which includes belt speed, belt width, 
motor selection, belt specification, shaft diameter, 
pulley, gear box selection, with the help of standard 
model calculation. 
 
2.5 Harshavardhan A. Kadam , Nilesh S. Hyalij 
,Design and Analysis of Belt Conveyor Roller Shaft, 
International Journal of Engineering Trends and 
Technology (IJETT) – Volume 36 Number 1- June 
2016: 
For the continuous transportation of material a belt 
conveyor are used in the transport of coal and mineral 
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powder it gives high efficiency and environmental 
protection. In some cases according to requirement if 
we increase conveyor inclination up to 170 to 180 the 
impact on the whole assembly of shaft occur due to 
this impact of material on conveyor shaft it break or 
bend within few month. An analysis of stress and 
impact creates on roller shaft with the help of 
Hypermesh and to develop design of shaft for 170 to 
180 create model Analysis using hyperwork. By 
using design failure modes and effects Analysis 
(DFMEA) for systematic, proactive method for 
identifying where and how it might fail. 
2.6 Imran S.Khan  , Prof. Ravindra Gandhe, 
STUDY AND ANALYSIS OF ROLLER 
CONVEYOR IN MATERIAL HANDLING, 
Khan,4(8): August, 2015] ISSN: 2277-9655 (I2OR), 
Publication Impact Factor: 3.785 
In industries, it is very necessary to move the 
components from one area to the other in a regular 
basis making it desirable to minimize the workers 
involved in it. In this work we have designed a 
conveyor which can be used in industries. It is very 
necessary to send material from one place to another 
in an industry in a convenient manner and hence a 
need to find a way to transmit the materials and hence 
in this work we have made a conveyor model which 
is used for the material transformation from one end 
to another. The main objective of this study is to 
explore the analysis of a roller. This has entailed 
performing a detailed static analysis. The study deals 
with static analysis. A proper Finite Element Model is 
developed using Cad software Pro/E Wildfire 4.0. 
 
III. PROBLEM IDENTIFICATION 
 
The cost, human labor, time, and most importantly 
energy was wasted in conventional process. Due to 
automation, with the help of LDR we not only save 
energy, but we use our energy in an efficient way. 
Including this we reduce the cost of conveyor belt 
since automation cost is just 250/- . During the 
project design stage for the transport of raw materials 
or finished products, this choice of the method is 
most favorable, cost effective solution for the volume 
of material moved; the plant and its maintenance; its 
flexibility for adaptation and its ability to carry a 
variety of loads and even be overloaded at times. 
More importantly a development team can easily 
monitor the design to be robust and accelerate the 
work. 
 
IV. METHEDOLOGY 
 
4.1 PROJECT PLANNING 
Our project is based on the handling of bulk material 
and its packaging process. It is a combination of 
mechanical and electrical logics including conveyor 
and the packaging process is controlled automatically 
by using sensors. At first we thought about the design 
of this machine. Though we build a prototype we had 

to be careful about the design and dimension. After 
surveying on various industries we cleared our 
concept and designed our machine with proper 
dimension. To build this project we distributed our 
work in two parts which included the mechanical part 
and the electrical part. First we decided to build the 
mechanical part which included the belt conveyor. 
All the works had done in our departmental 
workshop. After completing the mechanical part we 
worked on the electrical part. We set up the LDR 
sensor which is connected through the Circuit board 
so that it could sense the presence of material and the 
belt starts moving. For building this project 
completely necessary work had done on the 
workshop.  
 
4.2(A) BELT CONVEYOR 
A conveyor belt (or belt conveyor) consists of two or 
more pulleys, with a continuous loop of material - the 
conveyor belt - that rotates about them. One or both 
of the pulleys are powered, moving the belt and the 
material on the belt forward. The powered pulley is 
called the drive pulley while the unpowered pulley is 
called the idler. There are two main industrial classes 
of belt conveyors; Those in general material handling 
such as those moving boxes along inside a factory 
and bulk material handling such as those used to 
transport industrial and agricultural materials, such as 
grain, coal, ores, fines and lumps material. Conveyors 
are durable and reliable components used in 
automated distribution and warehousing. In 
combination with computer controlled pallet handling 
equipment this allows for more efficient retail, 
wholesale, and manufacturing distribution. It is 
considered a labor saving system that allows large 
volumes to move rapidly through a process, allowing 
companies to ship or receive higher volumes with 
smaller storage space and with less labor expense. 
 
4.2(B) ELECTRONIC COMPONENTS 
I- Sensors  
A sensor is a device that measures a particular 
characteristic of an object or system. Some sensors 
are purely mechanical, but most sensors are 
electronic, returning a voltage signal that can be 
converted into a useful engineering unit. Sensors are 
used in everyday objects such as touch-sensitive 
elevator buttons (tactile sensor) and lamps, which dim 
or brighten by touching the base. There are also 
innumerable applications for sensors, which include 
cars, machines, aerospace, medicine, manufacturing 
and robotics.  
 
II- Light Dependant Resistor 
A light dependant resistor also know as a LDR, photo 
resistor, photoconductor or photocell, is a resistor 
whose resistance increases or decreases depending on 
the amount of light intensity. LDRs (Light Dependant 
Resistors) are a very useful tool in a light/dark 
circuits. A LDRs can have a variety of resistance and 
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functions. For example it can be used to turn on a 
light when the LDR is in darkness or to turn off a 
light when the LDR is in light. It can also work the 
other way around so when the LDR is in light it turns 
on the circuit and when it’s in darkness the resistance 
increase and disrupts the circuit. 
 
4.3 WORKING PROCEDURE 
Some sequential steps are adopted while building up 
this machine. Some machining process (such as metal 
cutting, soldering, welding, facing, turning, grinding, 
boring and drilling) were identified and incorporated 
to construct the parts. The main purpose of our 
working procedure was to build up a functional 
prototype. 
 
4.4(A) MACHINE COMPONENTS 
The main components of our machine are given 
below- 
 
Belt Conveyor Electronic Components 
Bending and Belts DC motor, 250 rpm 
Conveyor frame Register 
Roller 9V DC battery 
Belt Capacitor 
Drive units Adaptor 
Chain Circuit Board 
Sprocket  
Elevator Frame  
Belt Cleaner  

Table I – Parts of our machine. 
 
4.4(B) MACHINING PROCESSES 
The various machining processes those were used in 
making The Bucket Conveyor and The Belt 
Conveyor are described below: 
 
I. Metal Cutting: 
Various metal cutting tools were used here such as-  
 
(i Sniping tool: To cut the thin metal sheet to form the 
shape of bucket.  
(ii Hack Saw: To cut the shaft into desired length. 
(iii Grinder cutting: To cut the thick metal bar into 
required length for making frame. 

 
Fig 4.4(b)-(I) Metal Cutting 

II. Welding: 
In this process welding was widely used. As the 
project was to make a small prototype and there was a 

small budget for it, welding was used here for most of 
the joining process. Welding was used to: 
 
i. Attach the sprocket to the shaft. 

ii. Attach the bearing to the shaft. 
iii. Hold the bearing in the bearing holder. 
iv. Attach the bearing holder to the frame. 
v. Form the frame of both bucket and belt conveyor 

vi. Join the bucket conveyor’s driving shaft and belt 
conveyor’s driving shaft to the electric motors. 

vii. And to join many other parts to the frame. 
 

 
Fig 4.4(b)- (II)Welding Process 

 
III. Boring: 
The sprocket was bought from the market. As the 
hole of the sprockets was smaller than the outer 
diameter of the shaft, these holes were enlarged by 
boring method with the help of lathe machine. 

 
Fig 4.4(b)- (III) Boring Process 

 
IV. Drilling: 
Drilling process was also used here for different 
purposes such as: 
 
i) The shaft of the pulley of the belt conveyor on 
loading portion is stationary while the pulley is 
rotatable with the help of bearing. This shaft is held 
by two metal bars and these bars were drilled to hold 
the shaft. 
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ii) In this project two wooden pulleys were used. 
Both these pulleys were drilled along its central axis 
to make a path of shaft. 
iii) The bottom portion of the frame was drilled in 
different points to make hole to screw the whole 
frame to a wooden board. 
 

 
Fig 4.4(b)-(IV) Drilling 

 
V. Grinding: 
It has been already mentioned that the welding 
process was widely used here. So, grinding process 
was also used here to grind the various parts after 
cutting to get a plane surface for welding. The welded 
parts were also grinded for fine surface. 
 

 
Fig 4.4(b)-(V) Grinding 

 
VI. Facing and Turning: 
Turning process was adopted for two purposes: 
i) To match the outer diameter of the shaft to the 
inner diameter of the bearing. 
ii) To convert rectangular wooden bar into cylindrical 
pulley. And where there is used turning process there 
is also used facing process for centering in the lathe 
machine. 
 

 

 
Fig 4.4(b)- (VI) Facing operation (left), turning operation 

(right) with Lathe Machine. 
4.5 PARTS OF MACHINE 
Brief description of Automation of Material Handling 
with Belt Conveyor is given below: 
 
V. PARTS OF BELT CONVEYOR 
 
A. Belts: 
Camel hair, cotton (woven and sewed), duck cotton 
and also rubberized textile belts of various types are 
employed in belt conveyors. Our project was to build 
a prototype of belt conveyor. So we used a piece of 
resin and it is connected by sewing with sewing 
machine. 

 
Fig 4.5-(I) Conveyor Belt 

 
B. Centering device: 
A number of reasons, such as eccentric loading, 
soiling, sticking of the material to the pulleys and 
rollers etc., may cause the belt to run crooked. To 
prevent the belt from running off the rollers, special 
“belt training idlers” of various designs are used. 
These idlers automatically maintain belt alignment. 
For self-aligning the belt we use two rollers acting 
like pulley and steel sheet made idler which aligned 
the belt at the right position. 
 
C. Drive units: 
In the belt conveyor motive power is transmitted to 
the belt by friction as it wraps around the driving 
pulley rotated by an electric motor. A 24 volt dc 
motor is used to run this conveyor. The drive 
comprises the following parts: two pulleys, motor and 
the transmission gear between the motor and the 
pulley. For inclined conveyors a breaking device is 
included which prevents slipping back of the loaded 
belt under the weight of material. Ours is a horizontal 
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conveyor that’s why we don’t need to use the 
breaking device. 

 
Fig 4.5(IV)- Drive Unit 

D. Take ups: 
A belt conveyor may have screw or counterweighted 
take up. The latter may in turn be divided into 
horizontal and vertical type. In our conveyor we don’t 
use take up system. We simply connect the belt with 
the pulleys which rotate by the motor. 
 
E. Bending the belt: 
The belt is bent by means of terminal or intermediate 
turning pulleys. We use two wooden pulleys, one is 
in the loading side and another one in the discharging 
side that is connected by the motor. 
 
F. Belt cleaners: 
Wipers or scrapers serve to clean the outer belt 
surface of dry particles cleaning to it. For wet and 
sticky material revolving brushes are used. Our 
conveyor conveys dry bulk material so we use a 
wiper just below the discharge plough board. 
 
VI. EXPERIMENTAL RESULTS AND 
DISCUSSION 
 
When light falls on LDR, the resistance of the motor 
circuit is infinite and thus the current in the circuit is 
zero. But when some block is put between the laser 
and LDR then in absence of light the resistance of 
LDR circuit becomes zero and thus the motor starts 
working and the belt starts moving. 
 
CONCLUSION 
 
The main purpose for building this machine is to 
automate the handling of bulk material and its 
packaging. We are trying to build a prototype for 
expressing our motive on this project. Though we 

have some mistakes caused by human error but we 
believe that we can clear our concept by our work. 
The total process is controlled by a control system 
automatically. We mainly focus on the packaging 
system. The control system helps to package the right 
amount of material in several packets. It stops the 
machine for a certain time between two packaging 
process. So once it is set the requirement of skilled 
operator is also reduced as compared to a manual 
system. 
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