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Abstract 

The radial wheel machine is a special purpose machine used for bending the leads of a 
resistor according to the customer requirement. In this project we have designed and 
developed an electronic controller using Mitsubishi PLC for the functioning of this 
machine. The reason to use latest generation components over old generation components 
is because of the old components obsolence making fault finding an easier task. Initially 
the machine had a relay network governing its functioning, However when there was any 
breakdown it was really time consuming and difficult to diagnose the fault and hence 
correct it. Introducing the PLC as a controller for this not only made fault finding an 
easier task but also takes us a step closer towards upgrading the process, reducing the 
human intervention required for supervising. 

1. Introduction  

The radial wheel machine also known as the radial tapping machine was introduced in the 
company as a special purpose machine aimed at altering the final product according to the 
client requirements. A normal resistor ie. A surface mount fixed value resistor is basically 
composed of an alloy coating over a carbon semiconductor and has two leads terminating 
at the ends. The two leads are the objects of alteration in this machine. In industries where 
machine soldering takes place each component on the PCB has its unique space allotted. 
Thus sometimes the leads of the SMD resistor are required to be bent accordingly. The 
radial wheel machine works exactly on this. Initially when this machine was introduced, it 
operated on the normal relay and PCB network making finding fault an excruciating task. 
In our project we have simply eliminated the relay network and introduced a PLC as a 
controller for the same function. 

2. Method Followed  

The requirement of the project was basically understanding the the relay logic thoroughly, 
so that it could be replaced with the PLC immaculately. Thus, the procedure we followed 
was:  

1. List the i/p’s. -a.c feeder motor -dc motor -main radial a.c motor -thermocouple -
proximity sensors at various positions -counter -optical amplifier  

2. List the o/p’s. -sensor o/p’s (electrical sensors)  
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3. Study the relay logic.  
4. Accordingly design the circuit including the PLC and the safety circuitry. 

A. Components Used 

1. -inductive proximity sensor.- 
2. optical amplifier  
3. -thermocouple  
4. -counter  
5. -Mitsubishi PLC (analog ,digital)  
6. -reed relay  
7. -MCB  
8. -MPCB  
9. -contactors  
10. -connectors  
11. -VFD  
12. -SMP  
13. -optocoupler MCT2E 

B. Working  

Initially the feeder motor absorbs the resistor strip. The proximity sensor checks for any 
blank spaces in the strip. This strip is detaped and then the resistors pass through the 
optical sensor. The sensor output drives the next motor to absorb these free resistors into 
the radial wheel. The radial wheel is a mechanical arrangement which performs the 
cutting as well as bending of the resistor leads. The mechanical jigs allow a variable pitch 
length, according to the requirement. The resistors after passing through the wheel, pass 
through the heater along with the tape strip. The temperature of the heater melts the glue 
at the taping strip and the resistors hence form a strip. An inductive proximity sensor is 
present again to check the pitch length. If error exists that resistor is cut-off by the cutter. 
Rest pass through a counter which counts for 25 resistors and its output drives a 
pneumatic cylinder setting which mechanically performs a fold, for the strip. This 
completes the process as the strip is then packaged in boxes.  We have introduced a 
number of interlocks in this process as mark of safety and quality maintenance. The first 
feeder motor stops the machine completely if it senses more than four gaps in a row. 
Similarly, if the optical sensor does not sense even one resistor after detaping it switches 
of the motor. After the leads have been bent at the pitch length checking stage if we find 
that the cutter has worked for more than two times the machine automatically stops. These 
interlocks are basically indications of a faulty product recurring more than once, and as a 
result indicate quality degradation. Thus switching off the machine on any one of these 
interlocks is a notification to the operator for quality control. 

C. Testing  

To basically understand the apt working of our controller we tested all the interlocks 
individually in the manual mode. The results observed were satisfactory thus 
affirming the correct working of the controller. Briefly listing the result of the 
interlocks as observed.  

 The machine is switched off if a gap of more than two is sensed at the 
feeding motor.  

 The motor stops if VSO senses a gap of resistors while the strip 
enters the wheel.  

International Journal of Scientific Research and Review

Volume 8, Issue 6, 2019

ISSN NO: 2279-543X

Page No: 27



 The machine stops if the temperature is lower than required.  
 The machine will stop if the pitch length of the resistors is wrong 

consecutively.  
 The machine will notify the operator if more than four faulty pieces 

are cut at the final stage before packaging starts.  

These results were met satisfactorily, and hence the project was completed. 

3. Conclusion   

We successfully were able to design and implement the hardware and software for a PLC 
based controller to replace the existing relay logic and HMI system, with a simpler cost 
effective and time saving design, for fault finding as well as smooth functioning of the 
complete process with correct notifications at important stages of its completion. 
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