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Abstract 
 

The project involves the automation of a scrap disposal system using 
Programmable Logic Controller (PLC). The scrap disposal system 
consists of three overhead bins (each of 18 ton capacity) meant for 
three different types of metal burrs namely, aluminium burr, iron burr 
and grinding dust which are generated during processes like journal 
grinding and pin grinding at a crankshaft production line. With the help 
of an overhead gantry system and a trolley, in which the burr is 
unloaded manually, the burr is put in its respective bin, thus, 
segregating the different types of burrs. Just by selecting the required 
bin (manually) using a selector switch, the job is done automatically. 
The burr and dust disposed is reused for casting of dies and raw 
material. Thus, by automation of the scrap disposal system, time of the 
manual operator is saved, who can dispose more scrap than before, 
thereby indirectly increasing the productivity of raw material. The 
results which we obtained after implementing the project proved the 
same. Automation of the scrap disposal system almost doubled the 
disposal rate. Additionally, there is an advantage of low running cost, 
reduced time cycle and increased precision. The set timers and limit 
switches in the system help self alignment of the trolley and in turn 
avoid the mixing of burrs. The age is automation driven and that is 
what makes the scope of this project quite high. This system can be 
implemented in any company where disposal of waste or for that 
matter any kind of material segregation, is a major concern. The above 
system is implemented and running successfully at BHARAT FORGE 
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LIMITED, Pune, INDIA. Thinking on intersections-that is where 
opportunities emerge!! 
 
Keywords: Programmable Logic Controller (PLC); Ladder Diagram 
Logic; Limit Switch; Contactors. 
 
 

1. Introduction 
Formerly, the Scrap Disposal System which comprises of four processes namely 
hoisting, tilting, long travel and cross travel, was operated by a manual operator using 
a remote control having a push button for each of the individual processes. This was 
time consuming and kept the operator binding. It hampered the precision of the job and 
paved the way for accidents like mixing of burrs. The rate of scrap disposal always 
lagged behind the rate of scrap generation. Automation of the system was done 
keeping in mind the above parameters with the help of Zelio Software and ladder 
diagram programming language. This automation of Scrap Disposal System has been 
achieved using Siemens PLC SR3B261BD which has resulted in a quick and effective 
way of scrap disposal.  

 PLC (Programmable Logic Controller) is a small, self contained rugged computer 
which is designed to control the processes and events in an industrial environment-that 
is to take over the job previously done with relay logic controllers. PLC is thus a tool 
that provides control for an automated process. Industrial automation is the use of 
robotic devices to complete manufacturing tasks. In this day and age of computers, 
industrial automation is becoming increasingly important in the manufacturing process 
because computerized or robotic machines are capable of handling repetitive tasks 
quickly and efficiently. 

 

 
 

Figure 1: Automatic Scrap disposal system implemented at Bharat Forge Limited 
consisting of 3 bins and trolley. 

 

 
Figure 2: Block diagram of the Scrap Disposal Process. 
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2. Proposed Automatic Process 
2.1 Previous Process 
 

 
 

Figure 3: Previous Process circuit diagram consisting of four processes namely 
hoisting, tilting , long travel and cross travel. 

 
 The present disposal system consists of hoisting, tilting, long travel and cross 

travel processes. These processes are driven by their respective motors (M1, M2 ,M3, 
M4) as shown in the figure. There is a three phase supply to power these motors and 
the motors are controlled by the contactors. These four processes are handled by a 
manual operator using a remote control having eight push buttons namely a)Up 
b)Down c)Forward d)Reverse e)Left f)Right g)Up-Tilt h)Down-Tilt. 

 The hoisting process essentially depends on the operation of two limit switches 
HLS1 (Up) and HLS2 (Down) which are Normally Closed (N.C). As shown in the 
figure, when the push button PB1 is pressed, the coil C1 gets energized and thus the 
Normally Open (N.O) contactor C1 becomes functionally closed and motor M1 starts 
rotating in the forward direction thereby lifting the trolley upwards. Similarly for 
downward process, the push button PB2 is pressed energizing the coil C2, thereby 
activating the contactor C2. This paves the way for the motor M1 to rotate in the 
reverse direction.  
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 Similarly, the remaining three processes are carried out by pressing the 
corresponding pushbuttons and thereby activating the respective motors. For safety 
purposes, four motor protection circuit breakers (MPCBs) have been installed in 
parallel with each process. 

 
2.2 Proposed Process 
The proposed process involves the automation of the above mentioned present process 
using PLC (Programmable Logic Controller). PLC which we have used has 15 inputs 
and 9 outputs which are listed below. For the upward hoisting process the push button 
PB1 in the circuit diagram is bypassed by a N.O contact O1 of contactor C20 whose 
coil remains energized till the limit switch HLS1 remains closed, thereby closing the 
contacts of C1 and energizing the corresponding motor M1. Similar process is 
followed for the remaining individual processes like cross travel, long travel and 
tilting. This automation is achieved using PLC SR3B261BD which controls the 
individual processes. Similarly the other inputs for PLC are based on the positions of 
the respective limit switches and the outputs are programmed on the combinations of 
these inputs. 

 The programming of the PLC is done using Zelio Software through Ladder 
Diagram programming language. The Ladder Diagram logic up to the process of 
disposing off the scrap into the selected bin is shown below. Same logic is applied for 
the reverse process of returning of the trolley to its original position. 

 

 
 

Figure 4: Ladder Diagram Logic from the start till the point where the  
trolley stops at the respective bin. 
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Figure 5: List of Physical Inputs(Left) and Outputs(Right) of PLC. 

 
 

2. Conclusion 
With soaring healthcare costs, paid days off, vacation time, and other costly employee 
benefits, companies can save money with industrial automation. Manual operated 
Scrap Disposal System involved manual errors which reduced the accuracy and 
increased the wear and tear of the machine parts. While robotic machinery can initially 
be extremely expensive we have reduced the running cost of the system considerably. 
While machinery used for industrial automation can break down, it does not happen 
often. If it does, only a handful of maintenance or computer engineers are needed to 
handle repairs and get lines running smoothly again.  

Additionally, the automation of Scrap Disposal System has led to reduced time 
cycle of the disposal process. As per the statistics, time cycle for one particular type of 
scrap disposal has come down by more than 10%. The scrap that is generated is 
recycled into raw material for casting process. Thus, reduced time cycle leads to faster 
rate of scrap disposal which ultimately helps enhance the productivity of raw material. 

 An improvisation of this system automation can be at the finishing end of a 
production line which manufactures more than one type of product and needs separate 
storage for the same. For instance, any production company requires mass storage of 
Type C materials, which are the materials that require least maintenance and are 
usually ordered in large numbers. Segregation of such materials is an important factor 
since it will reduce the fetch time and enable smooth functioning of the company 
without any unnecessary delays. 

 
 

3. Future Improvements 
1. Even though the above system reduces substantial manual intervention, the 

initial human dependency prevails. Without initial manual selection of the bin 
type (scrap type), the system cannot function. Thus, machine intelligence 
(vision system) could help segregate the scrap initially and the scrap disposal 
system can be implemented later. This would lead to full automation of the 
scrap Segregation and Disposal system thereby filtering possible human errors. 
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2. As the bins have been located at a height of 2.5m, it is difficult to know when 
they are filled to their limits. Thus, level indicators can be installed in each of 
the bins. 

 
 

4. Acknowledgements 
This work is supported by Sir Yogesh Inamdar (Electrical Engineer and Vice President 
Of Machine Components Division at BHARAT FORGE LTD). We are thankful to 
him and BHARAT FORGE LTD for giving us a great support. 
 
 
References 

 
[1] Zelio Logic 2 Smart Relay, User’s Guide , April 2004 
[2] ZELIO 2 TECH C 1_Technical_presentation, Training Zelio 2 SR2 and SR3 
[3] ‘Control Systems’ By R.A.Barapate and Dhanajay K Theckedath 
[4] ‘Mechatronics’ By J.A.Gaikwad 


