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Application of a Programmable Logic Controller 
in a Paint Prepairing Industry 
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Abstract— This paper is based on application of Programmable Logic Controller for filling paint containers in paint preparing industries. 
Here Allen-Bradley or Rockwell Programmable Logic Controller (Micrologix 1100A) is used to implement this operation. Programmable 
Logic Controller is a digital operated electronic system used for automation of typically industrial electromechanical processes. It reduces 
time and manpower in any industry. After successful implementation of the program by ladder logic, which is used as a programming 
language, the industrial purpose to fill colours in containers in a paint preparing industry can be achieved. 

Index Terms— Automation, Ladder Logic, Paint Industry, PLC, RSLOGIX500. 

——————————      —————————— 

1 INTRODUCTION                                                              

 PLC (Programmable Logic Controller) is a digital oper-
ated electronic system, designed for use in an industrial 
environment, which uses a programmable memory for 

the internal storage of user oriented instructions for imple-
menting specific functions such as logic. PLCs are designed for 
multiple analog and digital inputs and outputs arrangements, 
extended temperature ranges, immunity to electrical noise and 
resistance to vibration and impact. A PLC is an example of a 
"hard" real-time system since output results must be produced 
in response to input conditions within a limited time, other-
wise unintended operation will result. PLC uses a programm-
able memory to store instructions and carry out functions to 
control machines and processes. Programs to control machine 
operation are typically stored in battery backed up or nonvola-
tile memory. PLC performs the logic functions of relays, time-
rs, counters and sequencers. It uses a programmable memory 
to store instructions and specific functions that include 
On/Off control, timing, counting, sequencing, arithmetic and 
data handling. The application diagram of PLC is shown in 
Figure 1. 
  This paper focuses on Allen-Bradley or Rockwell 
PLC (Micrologix 1100 A series) using which automated filling 
of paint containers in a paint industry can be achieved. The 
programming language used here is Ladder Logic due to its 
user friendliness. The software used is RSLOGIX 500. PLC in 
this paper is used to control the filling of paint containers with 
paint. 

 

 
 

2 OBJECTIVES OF THIS WORK 
The main objectives of this paper: 

1)  To use PLC to control the automated filling of paint 
containers in paint industry 

2) To use PLC to control and show the effect of adding 
two different colours in some fixed ratio to obtain a   
required colour. 

3 ADVANTAGES OF USING PLCS IN AUTOMATED 
FILLING OF PAINT CONTAINERS IN A PAINT PREPAIRING 
INDUSTRY 
1) PLC control system increases reliability i.e., once a pro-

gram has been written and tested it can be downloaded 
to other PLCs. Since all the logic is contained in the 
PLC’s memory, there is no chance of making a logic er-
ror. 

2) PLC control system are easier for troubleshooting i.e., 
PLCs have resident diagnostic and override functions 
allowing users to easily trace and correct software and 
hardware problems. 

3) PLCs operate in real-time which means that an event 
taking place has a faster response time. 
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Figure 1: PLC Application Diagram 
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4) PLCs are used to reduce human efforts. 
5) PLCs are used to achieve consistency in manufactur-

ing work, improve quality and accuracy of work in 
difficult and hazardous environment. 

4 OPERATIONAL OVERVIEW 

4.1 Stages of Operation 
The automatic paint filling operation consists of four impor-
tant stages- 

1) The first stage consists of switches and sensors which 
starts the system. 

2) The second stage consists of PLC, which is the brain 
of the system, which gets information from the sensor 
to take the decision. 

3) The third stage consists of orders receive by the actua-
tor from the controller. 

4) The final stage consists of paint filling operation and 
feedback response to the sensor. 

The stages of operation are shown in Fig. 2. 

 
 

 

4.2 Methodology 
 First of all we have to switch on the power circuit and 
PUSH ON the ‘SYSTEM ON’ push button. By pushing the 
‘SYSTEM ON’ push button, conveyor belt starts to move. 
Then to fill up the containers with the YELLOW colour, we 
have to turn the green switch or NOVE at yellow position or 
I/P-1 position on by this the sensor-1 is activated. Now con-
tainers start to move. When the containers are passing through 
the sensor-1, it senses the container and high the   O/P-2 or 
stopper-1 bit and also high the Drain Valve-1 or O/P-1 bit. 
Then the containers are stopped by the stopper-1 and filled 
with the yellow color. Also when the stopper-1 is high the ti-
mer circuit i.e. on timer delay (T4:0) starts to work for next 250 
sec and in this 250 sec the yellow colour drops out from the 
yellow colour vessel to the container.  After 250 sec the timer is 
reset. And the drain valve-1 and stopper-1 is closed.  Then the 
containers come out by the conveyor belt. 
 To fill up the containers with the BLUE colour, we 
have to turn the green switch or NOVE at BLUE position or 
I/P-2 position on by this the sensor-2 is  activated. Now con-
tainers start to move. When the containers are passing through 
the sensor-2, it senses the container and high the O/P-4 or 
stopper-2 bit and also high the Drain Valve-2 or O/P-3 bit. 

Then the containers are stopped by the stopper-2 and filled 
with the BLUE colour. Also when the stopper-2 is high the 
timer circuit i.e. on timer delay (T4:1) starts to work for next 
250 sec and in this 250 sec the blue colour drops out from the 
blue colour vessel to the container. After 250 sec the timer is 
reset. And the drain valve-2 and stopper-2 is closed. Then the 
containers come out by the conveyor belt. 
 To fill up the containers with YELLOW and BLUE 
colours, we have to turn the green switch or NOVE at GREEN 
position or I/P-3 position on by this the sensor-1 is activated. 
Now containers start to move. When the containers are pass-
ing through the sensor-1, it senses the container and high the 
O/P-2 or stopper-1 bit and also high the Drain Valve-1 or 
O/P-1 bit. Then the containers are stopped by the stopper-1 
and filled with the yellow colour. Also when the stopper-1 is 
high the timer circuit works for next 125 sec and in this 125 sec 
the yellow colours drops out from the yellow colour vessel to 
the container.  After 125 sec the timer is reset and the drain 
valve-1 and stopper-1 is closed. When sensor-2 senses, it turns 
ON. Now containers again start to move. When the containers 
are passing through the sensor-2, it senses the contaiers and 
high the O/P-4 or stopper-2 bit and also high the Drain Valve-
2 or O/P-3 bit. Then the containers are stopped by the stop-
per-2 and filled with the BLUE colour. Also when the stopper-
2 is high the timer circuit works for next 125 sec and in this 125 
sec the blue colour drops out from the blue colour vessel to the 
container. After 125 sec the timer is reset and the drain valve-2 
and stopper-2 is closed. Then the containers come out by the 
conveyor belt. 
 The animated operational diagram for automated 
filling of paint containers in paint industry is shown in    Fig-
ure 3. 

 
 

 

4.3 Programming Instruction 
1.  Input configuration: 

Fig. 2: Stages of Operation 

Figure 3: Animated operational diagram 
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• System On – I:1/0 
• System Off – I:1/1 
• Belt On – O:2/1 
• Input 1 – I:1/2 
• Input 2 – I:1/4 
• Input 3 – I:1/6 
• Sensor 1 – I:1/3 
• Sensor 2 – I:1/5 

2.  Output configuration:  
• Belt on - O:2/1 
• Holder 1 – O:2/2 
• Holder 2 – O:2/4 
• Stopcock 1 – O:2/3 
• Stopcock 2 – O:2/5 

4.4 About Programming 
 The programming is performed using Ladder Logic 
as the programming language  in RSLOGIX500 software. 

5 OBSERAVATION AND RESULT ANALYSIS 

 PLCs are used in paint preparing industry for mixing 
of different paints and filling paint containers. Four input 
switches are used to indicate  different operations- 
For input 1– The conveyor   belt    starts    to    run. 
For input 2– The containers are filled by paint stored in   
          first vessel. 
For input 3– The containers are filled by paint stored in       
         second vessel. 
For input 4– The containers are filled by paint stored in first 
         vessel (half) and second vessel ( half). 
 Depending on which input switch is pressed, first the 
conveyor  belt starts to run and then the containers are filled 
respectively as explained below- 

• If the selector presses input switch 2 then stopper 1 is 
activated by sensing a signal from sensor 1. As soon 
as sensor 1 sends signal, stopper 1 holds the container 
and the drain valve is activated as per the timer 1is 
set. When time is over then the drain valve and stop-
per switches off which allows the container to pass 
ahead. For this operation sensor 2 is on deactivated 
mode. 

• If the selector presses input switch 3 then sensor 1 is 
on deactivated state and allows the passing of con-
tainer through it. Now the container comes to sensor 
2 which is now on activated state. Stopper 2 holds the 
container and drain valve 2 opens throughout the 
time as per timer 2 is set. When the time is over then 
the drain valve and stopper switches off which allows 
the container to pass ahead. 

• When the condition of mixing two colours take place 
then selector needs to press input switch 4 . In this 
operation two timers are set with half the time dura-
tion each. When the container is sensed by sensor 1 it 
activates stopper 1 and drain valve 1 and container 
gets filled up with the time set by timer 3. Now when 
the time is over then stopper 1 allows the container to 
pass ahead. Then sensor 2 senses the container and 
activates the stopper valve 2 and drain valve 2 for the 

same time duration as timer 3. After the set time is 
over then stopper 2 allows the container to  pass. This 
operation results in mixing of two paints and forma-
tion of a new colour. 

 So, by using the different input switches different 
paint containers can be filled and also different paints can be 
mixed in some ratio to obtained a new paint color. 
 Also, the outcome is verified by using NO/NC push 
buttons, LEDs, timers  in a small circuit. 

6 CONCLUSION 
This work is based on PLCs which makes the work relia-

ble, produces faster response, and can be applied in various 
places to reduces manpower and also allows working in diffi-
cult or hazardous conditions. Here in this paper, three differ-
ent colours are obtained by using two colours but in practical 
number of different colours can be increased as per require-
ment of paint industries. 

7 FUTURE SCOPE 
Following areas of further study are considered interesting: 

1) To implement this programming using RSLOGIX 
5000. 

2) To implement this programming using counter logic. 
3) To implement drives control through PLC. 
4) To implement the work on a hardware model. 
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