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ABSTRACT

This project is conducted in order to design a new ladder diagram for the application of a
stamping process. This project is done to simulate and demonstrate the process sequence
of an automatic rubber stamping. A physical simulation is done using a rubber stamping
kit that comes with a Siemens programmable logic controller. This programming
software’s is been selected because it has its own capabilities and designated symbol. By
determining the process sequence and input output characteristics, a ladder diagram
should be able to be design. At the end of this project, the outcome should show that this
project is able to run the rubber stamping machine autonomously base on the desired
process sequence. The rubber stamping machine should run smoothly, fast and produce

a high quality stamping product.
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ABSTRAK

Projek ini dijalankan untuk mencipta litar tetangga sebagai aturcara bagi penggunaan
proses mencetak. Litar tersebut digunakan untuk tujuan simulasi dan demonstrasi bagi
keseluruhan process dalam sistem pencetak getah automatik. ”Siemens programmable
logic controller” yang didatangkan bersama perkakasan pencetak getah telah digunakan
untuk simulasi fizikal. Perisian ini dipilih kerana ia mempunyai keupayaan dan simbol
tersendiri. Apabila aturan proses dan sifat kemasukan dan keluaran dikenalpasti, litar
tetangga boleh dicipta. Di akhir projek ini, mesin pencetakan getah mampu dijalankan
secara automatik berdasarkan aturan proses yang dikehendaki. Pencetak mesin getah
mampu berfungsi dengan baik, lancar dan seterusnya menghasilkan produk yang

berkualiti.
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CHAPTER 1
INTRODUCTION

This chapter will cover the introduction of final year project entitled Programmable
Logic Control (PLC) Application for Stamping Machine. In the beginning of this
chapter, it will briefly explain about the project background, fundamentals of PLC and
its components. This chapter will also describe about the process of rubber stamping that
have been chosen in this project. This chapter will also emphasize the problem
statement, objective and scope of study that are stated in this chapter as guidance

throughout this project at the end of the chapter.

1.1  Project Background

This project is basically a Programmable Logical Controller (PLC) based control
system. The project is done by integrating PLC with a pneumatic driven stamping
machine. This machine will run on several step of process that is paper feed, stamping
and cutting to length. The processes will be driven by pneumatic cylinders. All the
cylinders are incorporated by solenoid valves thus can be controlled and signaled by a
PLC. The cylinders uses 5/2 way Directional Control Valves (DCV) that is ventilated at
mid position in an un-driven state. Sensors are also used in order to provide position

feedback and status information.
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The purpose of this project is to generate the correct sequence of events for a stamping
machine by designing PLC ladder diagram using Siemens or Omron program.

Simulation of the stamping process will be done physically on a stamping kit.

Rubber stamping is also called stamping. It is a craft in which some type of ink made of
dye or pigment is applied to an image or pattern that has been carved, molded, laser
engraved or vulcanized, onto a sheet of rubber. The rubber is often mounted onto a more
stable object such as a wood, brick or an acrylic block to produce a more solid
instrument. The ink coated rubberstamp is then pressed onto any type of medium such
that the colored image has now been transferred to the medium. The medium is
generally some type of fabric or paper. High volume batik uses liquid wax instead of ink

on a metal stamp.

Commercially available rubber stamps fall into three categories that are stamps for use
in the office, stamps used for decorating objects or those used as children's toys. Rubber
stamps for business are custom-made, showing an address, a corporate logo or
something similar, or they are bought ready-made. They often have movable parts that
allow the user to adjust the date or the wording of the stamp. Art stamps have become
fashionable and mostly regarded as children's toys. They are available in many intricate
designs and are widely used to decorate various objects. Such art stamps can be used for
easy decoration of useful things like paper for letters, greeting cards and similar things,
but also can be combined with other techniques to create traditional art as classified by

Blanco (1992).

Other materials besides rubber may be used to produce a stamp. Woodcut and linocut
are art forms based on the same principals. Linoleum is much harder than rubber and
thus requires special tools. Linocut is more popular especially among students and
hobby artists. However, Woodcut is mostly used by professional artists because it

requires much talent and patience.
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Figure 1.1: Rubber Stamping

1.2  Problem Statement

Stamping is a huge process in the industry. However it depends on the requirement of
stamping processes in order to produce the desired output. Stamping processes could be
designed in any desired sequences and layout. The design on layout is based on the
station needed to complete the stamping process. The design of the stamping sequence
also based on the components used such as input components and output component. All
the designs are integrated in a form of a computer language called ladder diagram that is
used as control sequences to the PLC. Multiple stamping sequences occupy long and
excessive PLC instructions. The physical components of a multiple stamping sequence
are integrated into the input module and the output module of the PLC based on the
number of input output (IO) needed. The instructions are also hard to interpret if the
sequence does not use proper caption when the machine need to be troubleshoot. By
performing this project, a simple ladder diagram would be design for a small multiple

stamping sequence that are easy to interpret and troubleshoot.
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1.3  Objective

This project will focus only on one goal that is to design a PLC Ladder Diagram for the

purpose of Stamping Operation

1.4  Scope of Project

a) To learn and design a PLC Ladder Diagram using Simatic STEP 7 and CX
Programming.

b) To learn and integrated PLC programming and PLC components with Stamping Kit.

c) To apply the knowledge and observe the stamping kit by physical simulation on a
stamping Kkit.
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CHAPTER 2
LITERATURE REVIEW

In this chapter, it will cover on the fundamentals of PLC applications in the area of
designing a ladder diagram. It will emphasize on symbol functions that are used in PLC
programs. These reviews will give the insight into important principle and processes of

controller thus help in the designing of the ladder diagram in order to be more efficient.

2.1 History of Programmable Logic Controller (PLC)

According to Bolton (2004), in the 1960 and 1970s, electromechanical relay, timers,
counters and sequencers were standard. Many control panels contained hundreds of
these electromechanically devices. The primary negativity aspect of mechanical control
was that the reliability was low thus keeping these panel operating were extremely high.
The PLC was invented in response to the needs of the American automotive industry.
Before the PLC, control, sequencing, and safety interlock logic for manufacturing
automobiles was accomplished using relays, timers and dedicated closed-loop

controllers.

The auto industries complained that the cost of purchasing and changing a single relay is
highly cost. The second factor involved time, expenses and labor required when a
change of control needs to be done by modifying the control panel itself. In 1968 GM
Hydramatic (the automatic transmission division of General Motors) issued a request for

proposal for an electronic replacement for hard-wired relay systems.
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The winning proposal came from Bedford Associates that designated the 084 product

called Modicon, which stood for Modular Digital Controller.

One of the people who worked on that project was Dick Morley, who is considered to be
the "father" of the PLC. The unit was retired after nearly twenty years of uninterrupted
service. According to Jansen (1996) PLCs are used in many different industries and
machines such as packaging and semiconductor machines. Well known PLC brands are
Siemens, Allen-Bradley, ABB, Mitsubishi, Omron, Schneider Electric and General
Electric. High speed manufacturing such as automotive industry requires reliable control
devices that were smaller, consumed less power, featured fast switching and were

quickly and easily changeable. It also must withstand the harsh industrial environment.

2.1.1 Programmable Logic Controller (PLC)

A programmable logic controller is a digitally operating electronic apparatus which uses
a programmable memory for the internal storage of instructions for implementing
specific functions, such as logic, sequencing, timing, counting and arithmetic, to control
through digital or analog input and output, various types of machines or process. PLC is
also referred to as programmable controllers that are used in commercial and industrial
applications. It consists of input modules, a Central Processing Unit (CPU), and output
modules. The PLC accepts inputs from switches and sensors that measures or senses
from the system. An input module accepts a variety of digital or analog signals from
various field devices (sensors) and converts them into a logic signal that can be used by
the CPU. The Central Processing Unit (CPU) evaluates, makes decisions and executes
these signals based on a program instructions or logic sequence. Output module converts
control instructions from the CPU into a digital or analog signal that can be used to

control various field devices such as a machine or process.
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Figure 2.1: Overview of PLC.

Basic hardware components of a PLC system consist of central processor unit (CPU),
input and output modules, power supply unit and programming device. The central
processor unit (CPU) is a microprocessor system that contains the system memory and is
the PLC decision making unit. The CPU monitors the inputs and makes decisions based

on instructions held in the program memory.

The CPU performs relay, counting, timing, data comparison, and sequential operations.
The size and type of CPU will determine the programming functions available, size of
the application logic available, amount of memory available, and processing speed.
Many types of inputs and outputs could be connected to a PLC, and they can all be
divided into analog and digital. Inputs carry signals from the process into the controller,

they can be input switches, pressure sensors, operator inputs.

A discrete input also referred to as a digital input, is an input that operate due to a
discrete or binary change either in an ON or OFF condition. Pushbuttons, toggle
switches, limit switches and proximity switches are examples of discrete sensors.
However, an analog input is an input signal that has a continuous signal that changes
continuously over a variable range. Typical examples of analog input are pressure,
temperature and potentiometer. A discrete output is an output that is either in an ON or
OFF condition. Solenoids, contactor coils, and lamps are examples of actuator devices

connected to discrete outputs. Discrete outputs may also be referred to as digital outputs.

Universiti Teknikal Malaysia Melaka



The PLC is programmed using a specialty programmer or software on a computer that
can load and change the logic inside. Most modern PLC is programmed using software
on a PC or laptop computer. Older systems used a custom programming device.
Programming device is used to enter the required program into the memory of the
processor. The program is developed in the programming device and then transferred to
the memory unit of the PLC. Software is required in order to tell the PLC what
instructions it must follow. Software is typically PLC specific because a software
package for one PLC, or one family of PLC, such as the S7 family, would not be useful
on other brands of PLC. While there are be as many advantages about PLC. These

controllers help to make the best possible use of:

a) Gain complete control of manufacturing process.
b) Achieve consistency in manufacturing.

¢) Improve quality and accuracy.

d) Work in difficult and hazardous environment.

e) Increase productivity.

f) Shorten the time to market.

g) Lower the cost of quality, rework and scrap.

h) Offer greater product variety.

i) Quickly changeover from one product to another

j) Control inventory.
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2.2 PLC Components

Control components are used in a wide variety of applications with varying degrees of
complexity. According to Mohammad Rashid (2004), control circuits used in
commercial and industrial applications tend to be more complex than this simple circuit
and employ a broader variety of components. However, the function of these circuits is
often the same, to turn something on and off. In some cases, manual control is used.
More often, automatic control circuits or circuits that combine manual and automatic
control are used. The interaction of these components is dependent only on how they are
wired to each other. This is sometimes referred to as hard-wired logic. Increasingly,
however, these components are wired to a control system, such as a programmable logic
controller or variable speed drive. In such cases, the interaction of the circuit
components is dependent both on wiring and the software stored in the controller. There
are many choices of PLC in the market thus making it confusing to choose. This
problem is overcome by restricting the selections by defining the feature that are
required in a particular application such as number of input, number of output, scan
time, data memory space, output drive option, programming tool and communication

protocol.

2.2.1 Power Supply Unit (PSU) of PLC Controller

Power supply is a reference to a source of electrical power. A device or system that
supplies electrical or other types of energy to an output load or group of loads is called a
power supply unit or PSU. The term "power supply" is sometimes restricted to those
devices that convert some other form of energy into electricity. A more accurate term for
devices that convert one form of electric power into another form (such as transformers
and linear regulators) is power converter. The most common conversion is AC-DC. This
is a conversion from the household current AC, to the DC current that is commonly used

for most electronics.
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According to Dunning (2002), the term is most commonly applied to electrical energy
supplies, less often to mechanical ones, and rarely to others. The power supply module
produces the voltage for the electronic devices of the automation equipment from
network voltage. The height of this voltage amounts to 24 V. Voltages for sensor
signals, actuators and warning lights, which lie over 24 V, supply additional voltage for
power supply units and/or control transformers. An AC powered linear power supply
usually uses a transformer to convert the voltage from the wall outlet (mains) to a
different, usually a lower voltage. If it is used to produce DC, a rectifier is used. A

capacitor is used to smooth the pulsating current from the rectifier.

According to Kalsi (2004), the voltage produced by an unregulated power supply will
vary depending on the load and on variations in the AC supply voltage. For critical
electronics applications a linear regulator will be used to stabilize and adjust the voltage.
This regulator will also greatly reduce the ripple and noise in the output DC current.
Linear regulators often provide current limiting, protecting the power supply and
attached circuit from over current. The power supply specified depends upon the

manufactures PLC being utilizes in the application.

A power supply capable of delivering all required power for the system is furnished as
apart of the processor module. If the power supply is a separate module, it must be
capable of delivering a current greater then the sum of all the current needed by the other
modules. Systems with the power supply inside the CPU module, there may be some
modules in the system that requires excessive power not available from the processor
because of either voltage or current requirements that can only be achieved through the
additional of a second power source. This is generally true if analog or external
communication modules are present since the required DC supplies in which the analog

module need to be well regulated.
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