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1. Introduction 1.1, Working principle of PMEDM

EDM is a non-conventional technique of electro-thermal
machining, sometimes called spark eroding, sparks machining
method. It is used primarily for machining hard materials and high
quality safe materials such as titanium, super combinations of
solidified steels that are generally used in aircraft and other
mechanical applications [1]. It is manufacturing processes where
electrical energy is acquired by favoured shape o produce electri-
cal sparks, and the material removal is due to spark thermal energy
{21, 1n EDM work piece is generally associated with positive termi-
nal and tool with negative terminal. And possible differentiation is
connected between work piece and tool. Many input parameters
mainly affect EDM efficiency such as circuit voltage (v,), operating
voltage (v). peak current (L), ton. tom work piece gap and tool gap,
* polarity, dielectric medium and internal flushing through the gap
of the spark. EDM is an electro thermal technique involving the
Plasma channel arrangement between the tools and piece of work,
primarily used to machine such hard-to-machine alloys as well as
high quality and temperature safe alloys (HSTR). These materials
are widely in the die and mould manufacturing industries {3}
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PMEDM was developed in the previous few centuries One of the
most significant and creative processes to overcome the inconve-
nience of the EDM method and to upgrade the EDM limit [4], The
concept of powdered blended EDM appears in Fig. 1. PMEDM is
used to enhance the MRR and to decrease the contrast between
SR and standard EDM by increase the Work piece gap and electrode
gap. When the voltage was applied to the Powder particles, it
becomes strong and continues with a crisscross pattern {51 These
loaded Particles are being accelerated and behave as conductors
promoting the gap breakdown due to the electrical field. This
improves the gap between the piece of work and the tool. These
particles come close to one another under the sparking region
and organize in the shape of the chain like constructions. In the
present flow direction, the Powder particles interlecking happen,
The formation of chain enables to bridge the distance between
the discharge electrodes, Due to the impact of bridging, the insula-
tion intensity of dielectric fluid decreases, resulting in a simple
short circuit, This results in early explosion in and below the gap
area the series discharge begins, The quicker sparking in a spill cre~
ates quicker erosion from the job piece’s surface and thus improves
the MRR. PMEDM was used to enhance rough machining effective-
aess. PMEDM has enabled machining efficiency to be improved by
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3. Work piece holder, Tool helder and table ~ Used to hold
tool and work piece firmly so that the vibrations are reduced.
4. Servo control Mechanism ~ Used to provide a constant
gap between tool and work piece.

can be mixed in separste task in order to improve EDM
machining performance. The emphasis is piven in the field of
PMEDM mechanism, influences of powder characteristics snd

summarized on the current research trends in PMEDM by using

1. INTRODUCTION
Electrical Discharge Machining (EDM) is 2 nonconventional
process, EDM originally observed by Eaglish Scientist Joseph
Priestly in 1770 the development of EDM was very inaccurate
and with failure. Further two Russian scientists, Dr. BR.
Lazarenko and Dr. NI Lazarenko in 1943, developed EDM
process. Also they invented the relaxation circuit and a simple
servo controller too, that helped nuaintain the gap width
between the tool and the work-picce. Further more
mvestigation is done in the improvement of EDM process for
the development of machining characteristics in the direction
of material removal rate and surface finish,

1.1 WORKING PRINCIPLE OF EDM
EDM Consists of the following components, Power supply
Unit ~ Used w provide the Direct Current 10 produce spark
between the 106! and work piece.
2. Dietectrie fluid reservoir, pumps, filtens and controf valve ~
Used to supply dielectric to the tool and work piece. The ool
and work piece are immersed in dielectric fluid.
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Fig: Die sinking electrical discharge machining

1.2 PROCESS PARAMETERS OF EDM
Unconventional Machining Process depends upon the number
of process parameters.

These parameters will affect the output performance of EDM
processes by wvarying the input characteristics. These
controlling parsmeters are mainly divided into Electricaf and
Nuon-eleetrical parameters. Electrical Pacameters

Electrical parameters such as the Ton, Toff, Voltage and
Peak Current are playing an important role in output
performance measures. Here we discuss about the effects of
electrical parameters on the various performance measures,
Dischurge Voltage It is a voltage which is produced in
between the Work piece and Tool whea DC power supply is
given to the circuit.

Peask Current is the most isfluencing factor in EDM. It is
nothing but the amount of power used in EDM.

Average Current Rt is 2 maximum current avilable for each
pulse from the power supply. Average current (A) = Duty
Factor (%) x Peak Current

Pulse On It is the duration of time for which current is
alfowed to flow per cycle.

Pulse OFF It is the duration of time between each spark.
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assumptions — Engineering applications
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knock - fuel additives — Stages of Combustion — Delay period — Variables
affecting delay period — Methods of generating air swirl in diesel engine
combustion chambers — Types of combustion chambers — combustion
equations — stoichiometric air required for complete combustion of fuels —

excess air — products of combustion'— analysis
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PREFACE

This book is designed for use in courses on Python Programming at the
undergraduate/postgraduate level, particularly designed for the structured
curriculum of Bachelor of Technology and Bachelor of Engineering —
Computer science & Engineering

Although the contents of the book follows the essential content of
complete concepts of python programming is sufficiently broad in scope and
rigorous in coverage to satisfy any undergraduate and postgraduate
requirements in the field of IT/CSE.

The book is organized into five sections:

Section 1, describes about the basics of python programming which
covers the variables, identifiers, arithmetic operator, values & type, python
statement, operator, operator precedence, expressions & statements, functions
ete:,

Section 2, covers the data types in python, list, characteristics, string,
python dictionary, modules, scope of variables, packages, libraries etc.,

Section 3, delivers the file handling & exception handling, data files in
python, file operation, file methods & python exception handling etc.,

Section 4, covers about the python modules, listing of modules,
variables in a modules, modules loading & execution, frameworks in python
etc.,

Section 5, includes the object oriented programming in python, oop
concept, class, inheritance, polymorphism, encapsulation, overriding methods,
constructor and abstraction in python etc.,

The analyses and discussion, covering these five sections in the various
chapters of this book, are based on the readings recommended for this course.
However, wherever required, we have supplemented from other sources
reference. A select bibliography is given at the end of the book for reference to
the authors cited in the text

I hope this thoroughly book on Python Programming will prove handy
and useful to students and teachers on the same.
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PREFACE

Machine learning is transforming industries such as healthcare, education, transportation,
food, entertainment, and diverse assembly lines, to name a few. It will have an impact on
almost every aspect of people's lives, including their houses, transportation, shopping, food
ordering, and so on. Because of developments in computer technology, machine learning
today is not the same as machine learning in the past. It evolved from pattern recognition
and the assumption that computers may learn without being instructed to do specifictasks;

artificial intelligence researchers wanted to see if computers could learn from data.

Because models may change autonomously when they are exposed to new data, the
iterative feature of machine learning is critical. They use earlier computations to deliver
reliable, repeatable assessments and outputs, The same forces that have propelled data
mining and Bayesian analysis to unprecedented heights are fueling renewed interest in
machine learning. Things like increased data quantity and diversity, less expensive and

more powerful computing processing, and low-cost data storage are examples.

This book not only covers the whole scope of the subject, but it also explores its
philosophy. This increases knowledge and makes the subject more interesting. Both

learners and researchers will find this book incredibly useful.



UNIT 1 : It focuses on basic of machine learning systems followed by its perceptrons
,neural network ,feed forward neural network , supervised, unsupervised, and semi-
supervised machine learning techniques, learning systems, perspectives and issues, and

other topics.

UNIT 2: Discuss the decision tree method and identity, as well as how to avoid the
overfitting problem, Neural Network Representation, Problems, Perceptron, Multilayer

Networks, KNN and Curse of Dimensionality

UNIT 3: Discuss and apply the generative learning algorithm to issues such as the Bayes

Theorem, Nave Bayes Classifier, and Logistic regression

UNIT 4: Improve the various'types of clustering, K-Nearest Neighbour Learning, EM

algorithm, latent semantic indexing

UNIT 5: Analyze and recommend relevant machine learning techniques for a variety of

issues, including the Markov decision process, Bellman Equation,and various models.
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