
Introduction
A foam manufacturing company is sponsoring a project

for the automation of a cutting machine. The cutting

machine cuts a block of foam into sheets of specified

thicknesses. The machine is a two degree of freedom

machine which operates via a mechanical gear train. Our

project consists of bypassing the mechanical gearing

system by an automated positioning system. The

machine is represented in Figure 1.

The cutting machine consists of a table carrying the foam

block, the cutting unit and the mechanical gear

positioning system. The cutting unit consists of a rotating

blade and a grinder. The table moves in the forward and

reverse directions, the cutting unit moves up and down.

The operation of the cutting machine is the following:

1- A block of foam is placed on the table

2- The blade is positioned at the top of the block by an

operator who moves the cutting unit up and down.

3- Using the mechanical gearing system, the operator

sets the required thickness of the sheet to be cut

4- The cutting unit positions itself according to the set

point. The positioning control is done mechanically.

5- The operator moves the table forward, in the cutting

direction until it reaches the end of the block.

6- The operator removes the sheet and moves the table

backward to repeat the process.

7- The process of setting the thickness required (step 3),

positioning (step 4) and cutting (step 5) is repeated until

the whole block is cut into sheets.

Objectives
1- Bypassing the mechanical positioning system by a

variable speed drive, encoder and PLC

2- Automating the process of positioning, moving the

table in the cutting direction and then moving the table

backwards in preparation for the next cut.

3- Building a control panel allowing the operator to set the

cutting conditions and monitor the automated work of the

machine.

Electrical Design
After getting feedback from our advisors and suppliers,

we finished the design of our electrical panel. Our work

was divided into three parts:

1- The design of the top panel: the top panel represents

the interface between the operator and the machine. It

includes push buttons, LEDs, touchscreen, joystick and

knobs.

2- The layout of the electrical components inside the

panel.

3- The design of the power and control circuitries.

Design of the Top Panel

Figure 2 shows the proposed design for the top panel.

First, it is divided into a work table and an interface

between the operator and the machine. Table 1 lists the

electrical components and their respective function.

Layout of the Electrical Components inside the Panel

The components inside the panel are: PLC, Power

supply, 4 breakers, 3 contactors,15 relays SPDT 24VDC,

1 relay SPDT 220 VAC, 2 relays DPDT 220 VAC, 2

variable speed drives. Figure 3 shows the installed

electrical components.

Power and Control Circuitries

The electric circuits are divided between power circuits

and control circuits. Power circuits provide high voltage

circuits to run motors. Control circuits are electric circuits

that regulate the operation of an electrical system. They

consist of low voltage circuits.

In this project, the power circuitry is the following:

1- Circuitry that provide power to the four motors

(grinding, rotating blade, moving table, moving knife)

2- Circuitry that provide power to the whole panel (via a

contactor)

The motors for grinding and rotating the blade get their

power directly from two different contactors. The other

two motors for controlling the horizontal speed of the

table and the vertical speed of the knife get their power

from two different variable speed drives. All four motors

require three phases to operate.

Conclusion
The automation of machines in plants increases

productivity and reduces the number of required

operators for running the production line. Our final year

project deals with the automation of a foam cutting

machine for a major foam manufacturing company in

Lebanon. The objectives are building an easy-to-use

control panel for the operator and automating the cutting

process of foam blocks into sheets of different

thicknesses.
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Fig. 1. The Foam Cutting Machine

Components Function

Push button green 1 

with LED

Provides electrical power to all the 

components of the panel. The LED will 

illuminate when power is provided.

Push button red 1 with 

LED

Cuts the power off the panel. The LED 

will illuminate when the power is cut.

Push button green 2 

with LED

Turns on the grinding motor. LED is 

illuminated upon function. Connected to 

PLC

Push button red 2 with 

LED

Turns off the grinding motor. LED is 

illuminated upon function. Connected to 

PLC

Push button green 3 

with LED

Turns on the motor rotating the blade. 

LED is illuminated upon function. 

Connected to PLC

Push button red 3 with 

LED

Turns off the motor rotating the blade. 

LED is illuminated upon function. 

Connected to PLC

Push button red 4 Pauses the automation. Connected to 

PLC

Emergency stop Cuts off the power to all electrical 

components in the panel.

Joystick Allows the operator to manually move the 

table forward and reverse and the knife 

up and down. Connect to PLC

Potentiometers (knobs) Selects the forward and reverse speed of 

the table. The customer requires 8 

different preset speeds.

Touchscreen HMI. Allows operator to input the 

variables to the PLC and to monitor the 

automation.

Work table Allows the operator to take notes of his 

work. It provides a space for A4 papers, 

pens, pencils and a measuring tape.

Table 1: List of the Top Panel Components
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PLC Software
After using the programmable relay ZEN as a preliminary

tool to grasp the ladder logic, the project proceeded with

Omron’s software, CX-1 programmer, which will be the

actual program to automate the foam cutting machine.

The basic idea behind CX-1 is the ladder logic. Therefore,

it was rather an unchallenging task to build the program

which was based on the previously built logic on ZEN.

However, as new information arose regarding the nature

of the inputs and outputs and in order to simulate the

program on the electric parts (encoder, VSD and

motors…), few modifications were applied.

Fig. 3:  Electrical Components Layout on Inside Panel


