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[About the Boog

Management in all business and organisational activities is the act of getting people together to-accomplishi desired goals and
objectives, using available resources efficiently and effectively. As a process, management refers to a series of inter-related
functions. It is the process by which management creates, operates and directs purposive organisation through systematic,
coordinated and co-operated human efforts. Management principles are the statements of fundamental ‘mth based on logic
which provide guidélines for managerial decision-making and actions.

”

The book is primarily intended to serve as a-text for post graduate students of management and students pursumg various.
courses iri management. More over, this text will introduce students to the fast changing field of management. In addition to the
useful sources of information related to Principles of Management, variety oftools such as tables, figures.and index are used
to provide more adapting view to students and make the subject easier for them. Some most common features of this book are:

= Simplicity isits ethos and clarity is its strength, :

The writing is consistent in both level and style and is easy for students to follow. . ‘ i
Modern thoughts and msrghts of Principlesof Management arc based on the construct that have takenplaoe v
Incorporatron of Indian perspectives throughout thetext. ;

"Emphasis on the importance of the Principles of Manragement. . -

t‘About the Author]ﬁ .

Dr. J. Nirubarani has done MBA (HR and Marketing), M.Phil, PGDCA and Ph.D in Management
(Human Resource) from Bharathiar University. Presently she is working as Professor & Head;:
Departmeént of MBA at RVS Institute of. Management Studies, Coimbatore. Her areas of interest are
HR, Econorhics, Marketing and General Management Subjects. She has publlshed and presented several

W:| International Conferences. She has attended FDPs sponsored by AICTE and TIM-K. She has: chalkedup
_experience of 8 years in Industry and 13 years in academiics. She has served as NSS Programme Officer

durmg the year 2003-2008. Her interests include Reading; Art& Craft She is an active Secial Worker and is cun'ently

mvoived in Community Development Programmes. PSS

Hi-Tech Engineering College Erode. She has completed her MBA, M.Phil, PGDCA;, PhiD,and is having
14 years of teaching experience and 1 year of industrial experience. She has gnided -6 M. PhII students and
more than 100 MBA projects. She has attended many National and International Cotiferences and has
i1 published several articles in leading academic National and International Journals.- She has presented
research papers in National and International Seminars organized by various Universities and CoIleges She
is hfet1me Member inISTE and CMA. :

- s
K

Anna Umversrty, Chennal MBA - 1* Semester

e 2 805 ‘Subject Name L. , Author Name .
Prmcrples of Management Dr. 1. Nirubarani, Dr. S. Sathyasundarr
Statistics for Management: < Prof. P. Raj Kumar
- Economic Analysis for Business - Dr. Geeta Kesavaraj, Dr. G. Hemapriya
Total Quality Management | Dr V. Sasi Rekha, R. Lakshmi Narayanan .. .-
Organisational Behaviour " Dr.M. Latha Natarajan o 1. .
.| Accounting for Management .| . DrR. Premkumar . e __Q‘-:" A
. Lepal Aspects of Business A. Murugesan, Prof. N. J. Ravichandran { "~ ~ |
Written Communication . y Dr. Indtajit Goswami, Dr. A. Valarmathl '5 )
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Dr. S. Sathyasundnrr is working as Professor & Head Department of MBA at Shree Venkateshwara :
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(About the:BooK) }

This book of “Legal Aspects of Business” covers the various provisions of Acts related to business. An attempt has been
made to bring up-to-date information regarding latest Amendments of various Acts. The content of the book is written in
a simple language with detailed information. The text is supported with numerous illustrations to enable practical

understanding. This book also contains exercise and solved papers to assist the students in preparing for the
examination,. .

(About-the Author)

department of Manangement Studies with the qualification of MBA., M.Phil, Ph.D. She has completed
her doctorate in entrepreneurship development with 22 years of teaching experience in various institution
and 10 years research experience. She has published 22 research papers in various international journals
and attend more than 20 national and international conferences. She was keynote speaker in conference and

chief guest for various events. She has produced doctorate candidate under Bharathiyar University under
management. :

5 Dr. S. Sathyasundari is working as a Professor & Head of MBA Department at Shree Venkateshwara
| Hi-Tech Engineering College, Gobi, Exode District. She has completed MBA, M.Phil, PGDCA, Ph.D
1 andishaving21 Years of teaching Experience and 1 Year of Industrial experience. She has participated and
# presented several papers at State, National and International conferences and has published several articles
in leading academic National and International journals. She has attended various FDPs sponsored by UGC
B and AICTE. She is lifetime members in ISTF, and JACM.

] Dr. A. Kanimozhi has over 7 years experience in teaching and Research field. She is able to handle
multiple tasks on a daily basis and dependable person when comes to time managetnent. Sheuse creative
approach for problem solving and always be energetic & eager to learn new skills. Sheis abletoworkin
a team and as an individual able to work in evenings and weekends. She is a workaholic, ambitious and
d hardworking individual, with broad skills and experience in Lectures, Digital designing and Key
q strength is Communication and Building strong relationships with people in. order to deliver the best

results when comes to Marketing, Lectures and can mentor the students very well. She is currently
working as an Assistant Professor in M.A.M B-SCHOOL always committed to learn more in her Profession from the
Head & Meanagement for consistent achievement in career and engaged as a Active member of Mamcet Toastmasters
Club and wrote article for Toastmaters International Journals on the topic “Regale”, and learning event managing skills
asa Yi—Coordinator.

Anna University, MBA 1% Semester -

Subject Name Author Name

Statistics for Management Dr. P. Péeriyasamy, Dr., R. Karthika, Dr. M. Shunmugasundaram
. | Management Concepts and Organisational Behaviour | Dr. G. Randi Selvi, Dr. R. Florence Bharathi, Dr. M. Indhumathi

- Managerial Economics . | Dr. M. Hemalatha, Dr. V. Mchanasundaram, Dr. J. Niruba Rani
Accounting for Decision Making Dr. P. Megaladevi, Dr. S. Shanthi, Mr. S. Merlin )
Legal Aspects of Business Prof. (Dr.) S. Chitra Devi, Dr. S. Sathyasundari, Dr. A. Kanimozhi
Dr. V. Ravikumar, Dr. A. Manikandan .
Prof. Dr. J. Mohanraj, Dr. S. Kanda Prasath
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GE3151 PROBLEM SOLVING AND PYTHON PROGRAMMING LTPC

3003

COURSE OBJECTIVES: ,
e To understand the basics of algorithmic problem solving.
« To leam to solve problems using Python conditionals and loops.
o To define Python functions and use function calls o solve problems. -
e To use Python data structures - lists, tuples, dictionaries to represent complex
data.
« To do input/output with files in Python.

UNIT I COMPUTATIONAL THINKING AND PROBLEM SOLVING 9
Fundamentals of Computing — Identification of Computational Problems -Algorithms,
building blocks of algorithms (statements, state, control flow, 'functionsj notation
(pseudo code, flow chart, programming language), algorithmic problem solving, simple
strategies for developing algorithms (iteration, recursion). HHustrative problems: find
minimum in a list, insert a card in a list of sorted cards, gu&cs an integer number in a
range, Towers of Hanoi. :

UNIT II DATA TYPES, EXPRESSIONS, STATEMENTS 9
Python interpreter and interactive mode, debugging; values. and types: int, float,
e R
boolean, string , and list; variables, expressions, statements, tuple assjgnment,
precedence of operators, comments; Tllustrative programs: exchange the valués of two
\,____________—-—'
variables, circulate the values of n variables, distance between two points.

UNIT III CONTROL FLOW, FUNCTIONS, STRINGS B
Conditionals: Boolean values and operators conditional (if), alternative (if-
- else),chained condltmnal (1f—ehf-else) [teration: st stf*te wlnle for, break, continue, pass;
* Fruitful functions: S return. values, parameters, local and global scope, function
composition, recursion; Strings: string slices, immutability, string- functions and
methods, string module; Lists as arrays. Illustrative programs: square root, ged,
exponentiation, sum an array of mumbers, linear search, binary search.




L4

UNIT 1V LISTS, TUPLES, DICTIONARIES ' . 9
Lists; list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists,
list parameters; Tuples: tuple assignment, tuple as return value; Dictionaries: operations t
and methods; advanced list processing - list comprehension; [llustrative programs: ;
simple sorting, histogram, Students marks statement, Retail bill preparation.

UNIT V FILES, MODULES, PACKAGES . 9
Files and exceptions: text files, reading and writing files, format operator; command
line arguments, errors and exceptions, handling exceptions, modules, packages;
Tiusirative programs: word count, copy file, Voter’s age validation, Marks range
validation (0-100).

TOTAL:: 45 PERIODS

COURSE QUTCOMES:

Upen completion of the course, students will be able to
CO1: Develop algorithmic solutions to simple computational problems.

‘C0O2: Develop and execute simple Python programs. -

CO03: Write simple Python programs using conditionals and loops for solving problems. .
C04: Decompose a Python program info functions. :

COS5: Represent compound data using Python lists, tuples, dictionaries etc.

CO6: Read and write data from/to files in Python programs.



9.

1, cloning lists,
es: operations
live programs:
n.
|

. 9
ator; command
les, packages;

, Marks range

: 45 PERIODS

ving problems.’

TV —— -
a

R ]

CONTENTS

UNTT-I

COMPUTATIONAL THINKING AND PROBLEM SOLViNG

1.1

1.2
1.3

14
L

FUNDAMENTALS OF COMPUTING COMPUTER
SYSTEMS

COMPUTING DEVICES

IDENTIFICATION OF COMPUTATIONAL PROBLEM

ALGORITHMS
BUILDING BLOCKS OF ALGORITHMS
1.5.1 Statements
1.5.2 State
1.5.3 Control Flow
1.5.4 Functions
NOTATIONS
1.6.1 Pseudo Code
1.6.2 Flowchart-
1.6.3 Programming Languages
ALGORITHMIC PROBLEM SOLVING
SIMPLE STRATEGIES FOR DEVELOPING ALGORITHMS
[LLUSTRATIVE PROBLEMS
1.9.1 Find minimum in a list python
' 1.9.2. Find the insert a card in a fist of sorted cards
1.9.3. Find the guess an integer number in 2 rat}'ge
1.9.4. Find the towers of Hanoi: class Tower

. DATA TYPES, EXPRESSIONS, STATEMENTS
INTRODUCTION _ . '
" APPLICATIONS OF PYTHON IN SOLVING VARIOUS
ENGINEERING PROBLEMS o
. PYTHON INTERPRETER AND INTERACTIVE MODE -
2.2.1 Interactive Mode

1.1

14.
1.16

1.18 .

121
121
1.23
1.23
1.25
1.25
1.26
1.29
1.36
138

142

1.52
1.52°

1.53
1.57
1.59

21,

2.5

2.8
2.9



2,.% - VALUES AND TYPES - ' . 2.10

2.3.1 Value 2.10
2.3.2 Types 2.10
_ 2.4  VARIABLES 220
| 2.5 EXPRESSION 2.24
2.6 STATEMENTS ' 2.24
! 2.7 TUPLE ASSIGNMENT 2.26
\ 2.8 ~PRECEDENCE OF OPERATORS 2.28
29 COMMENTS 231
! 210 ILLUSTRATIVE PROGRAMS 2.33
| \‘ UNIT 11
CONTROL FLOW, FUNCTIONS STRINGS -

3.1 BOOLEAN VALUES 3.1

32 QPERATORS : 32

* "3.2.1 Types of Operators 32
: 3.2.2 Python Operators Precedence 3.13
33 CONDITIONAL STATEMENT ' 3.14
*43.3.1. If Statement 3.15
3.3.2 If else statement 3.16
3.3.3 Nested if-else . _ 3.17
3.3.4 If-elif-else statement - 3.19
34 ,I'\[‘ERATION -LOOPING . T 321
3.4.1 While loop : 322
3.4.2 for loop ' - 324
3.5 }INCONDH‘IONAL LOOPING STATEMENTS ' 3.26
3 5 1 Break 3.26
3.5.2. Continue statement ‘ 327
3.5.3. Pass statement ' ) " 3.28
3.6 :FRUITFUL FUNCTIONS _ " 329
3.6.1 Return Values _ T 3.30
1.6.2. Program development C _ . 332
3.6.3. Parameters ' ’ ' 3.35
3.6.4 Local and Global Scope . : 337




4.4

5.1
52

5.3

54

5.5
5.6

4.3.2 Properties of Dictionary Keys

4.3.3. Dictionary Methods

4.3.4. Built-in Dictionary Functions

4.3.5. Advanced List Processing — List Comprehension
4.3:6. Other Dictionary Operations
ILLUSTRATIVE PROGRAMS
4.4.1 Selection Sort

4 4.2. Insertion Sort

4.4.3. Merge Sort

4.4.4. Python program | for Histogram
4.4.5. Python program 2 for Histogram
4.4.6. Students marks statement

4.4.7. Retail bill preparation

~ UNITYV
FILES, MODULES, PACKAGES
FILES
CREATING TEXT FILE
FILE OPERATION
5.2.1. Opening a file
5.2.2 Closing a File
5.2.3 Reading from file
5.2.4. Writing to file
Python File Methods
FILE MANIPULATION
5.4.1. renamef( )
5.4.2. remove( )

5.4.3 File Positions | : -

54.4. with statement
COMMAND LINE ARGUMENTS
ERRORS AND EXCEPTIONS
5.6.1 Errors '
5.6,2 Exceptions

4.24
424
4.26
427
428
4.28

428

432
434
4.39
4.39
4.40
4.41

51

5.1
5.2
52

- 3.3

54
5.6
5.7
5.8
5.8
58
5.9
5.10
5.10
5.14
5.14

1

1 JRHA T T SO R HIALIA T My DR LR DR ST B



A

424

424

4.26
4,27
. 428
4.28
4.28
4.32
4.34
439
439
4.40
4.41

5.1
5.1
52
52
53
54
5.6
5.7
5.8
5.8
5.8
59
5.10
5.10
5.14
5.14

- 5.17

5.7

5.8
5.9
5.10

EXCEPTION HANDLING
5.7.1 Try...except statement
5.7.2 Assertion Statement
MODULES

PACKAGES

JLLUSTRATIVE PROGRAMS

5.10.1 Python program for word count from input file
5.10.2. Python program to copy file
5.10.3. Python program to Voter’s age validation

5.10.4. Python program to Marks range validation (0- IOO)j .

Two Marks Questions and Answers

5.18

5.18

T os:

5.23
530

531

531

532

533
5.34




' ‘ Ty o '

e :

1 .

. . . - ey : T TR N o e
o : . B e Wt ghay. By I T e T R g R
™ - EETEEE R Ry e R L T AR R i o T o THE wﬁi. ..aé....-L.w,.

e

T g i




Dr. T. SENTHIL PRAKASH, M.E., Ph.D

Professor & Head
Department of Computer Science and Engineering
Shree Vekateshwara Hi-Tech Engineering College

Erode — 638 455.
N. KALPANA, ME,

Assistant Professor

Department of Computer Science and Engineering
Priyadarshini Engineering College B
Tirupathur — 635 751.
Our Link
http://thecharulathapublications.com/
- < 5 ﬁ_.:.:;_:‘ :".:..-f% _:_—:: i ....j *.._.‘(w P e 2= A e __4_‘5'3’:}?”*’" E,"T“Mﬁl}- - ~ain




August, 2022

[
=
Rl

i
;.';‘}
b
|k
s

“
S
o4
Fig
o
o
i
s

g
t4
4
5
53
[~
-
%‘..

2
ficd

-
Price :Rs. 450 /-
ISBN No. : 978-93-95211-21-5 ol
E CHARULATHA / THE CHARULATHA PUBLICATIONS
Books & IT Solutions Company
£ Old No.22/1, New No.52/1, Babu Rajendra Prasad 1st Street, i
West Mambalam, Chennai - 600 033,
l Call : 044-79640499/9345381624/9940445319, 571-213-8910 (Whatsapp)
E Email :thecharulathapublicationsit@gmail.com
Link: http://thecharulathapublications.com
-
¥ -
g - —— - s L T R TS T AT
y -, T T o x )
% R . . . X
:E:i - - - -




E

1

“i
::il

TR A (A Y SEREATEN R T o LRk Y,

o AT e o TR TR

Sho Lt

M, wTE N

Iy
s iy

& aiata

At

PREFACE

This book is designed for the Computer Science and Engineering undér graduate
program in an object-oriented programming language using Java. It has been designed to

develop the java applications. The language we use to teach object-oriented programming
is Java. '

Our approach in this book is to regard Java as a language that readers will want to
usc as a primary tool in many different areas of their programming work - not just for
creating programs with graphical content within Web pages. For this reason, we have
provided the contents to understand Object Oriented Programming concepts and basic
characteristics of Java. To know the principles of packages, inheritance and interfaces.
To develop a java application with threads and generics classes, to define exceptions and

use I/O streams, to design and build Graphical User Interface Application using
JAVAFX.

The main outcome of this book will be to apply the concepts of classes and objeéts
to solve simple problems and to develop programs using inheritance, packages and
interfaces which make use of exception handling mechanisms and multithreaded model
to solve real world problems for to build Java applications with /O packages, string
classes, Collections and generics concepts and integrate the concepts of event handling
and JavaFX components and controls for developing GUI based applications.
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SYLLABUS

CS3391 . OBJECT ORIENTED PROGRAMMING LTP C
3003
COURSE OBJECTIVES:
e To understand Object Oriented Programming concepts and basics of Java
programininglanguage

e To know the principles of packages, mhentance and interfaces
e To develop a java application with threads and generics classes

e To define exceptions and use /O streams

 To design and build Graphical User Interface Application using JAVAFX

UNIT I INTRODUCTION TO OOP AND JAVA 9
Overview of OOP — Object oriented programming paradigms — Features of Object
Oriented .Programming — Java Buzzwords — Overview of Java — Data Types,
Variables and Arrays — Operators — Control Statements — Programming Structures in

Java — Defining classes in Java — Constructors- Methods -Access specifiers - Static
members- Java Doc comments.

UNITII INHERITANCE, PACKAGES AND INTERFACES 9
Overloading Methods — Objects as Parameters — Returning Objects ~Static, Nested and
Inner Classes. Inheritance: Basics— Types of Inheritance -Super keyword -Method
Overriding — Dynamic Method Dispatch —Abstract Classes — final with Inheritance.

Packages and Interfaces: Packages — Packages and Member Access —Importing
Packages — Interfaces.

UNITIII EXCEPTION HANDLING AND MULTITHREADING 9

_ Exception Handling basics — Multiple catch Clauses — Nested try Statements —

Java’s Built-in Exceptions — User defined Exception. Multithreaded Programming:
Java Thread Model-Creating a Thread and Multiple Threads — Priorities —

Synchronization — Inter Thread Communication- Suspending — Resuming, and Stopping
Threads ~Multithreading. Wrappers Auto boxing.
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UNITIV 1/0, GENERICS, STRING HANDLING | 9.
I/0O Basics — Reading and Writing Console. I/O -- Reading and Writing Files.
Generics: Generic Programming — Generic classes — Generic Methods —

Bounded Types — Restrictions and Limitations. Strings: Basic String class,
methods and String Buffer Class.

UNITV JAVAFX EVENT HANDLING, CONTROLS AND

COMPONENTS . 9
JAVAFX Events and Controls: Event Basics — Handling Key and Mouse Events.
Controls: Checkbox,ToggleButton — RadioButtons — ListView — ComboBox —

ChoiceBox — Text Controls — ScrollPane.Layouts — FlowPane — HBox and VBox —

BorderPane — StackPane — GridPane. Menus — Basics = Ménu - Menu bars
Menultem.

COURSE OUTCOMES:

'On completion of this course, the students will be able to .
CO1 : Apply the concepts of classes and objects to solve simple problems
CO2 : Develop programs using inheritance, packages and interfaces

CO3 : Make use of exception handling mechanisms and multithreaded model to solve
real worldproblems

CO4 : Build Java applications with I/O packages, string classes, Collections and generics
concepis

COS5 : Integrate the concepts of event handling and JavaFX components and controls for
developing GUIbased applications

TOTAL : 45 PERIODS
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TEXT BOOKS:

1. Herbert Schildt, “Java: The Complete Reference”, 11 ® Edition, McGraw Hill
Education, New Delhi,2019

2. Herbert Schildt, "‘Introducing JavaFX 8 Programming”, 1 % Edition, McGraw
Hill Education, NewDelhi, 2015

REFERENCE:

1. Cay S. Horstmann, “Core Java Fundamentals”, Volume 1, 11 ® Edition, Prentice
Hall, 2018
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4 2.9 Dynamic Method Dispatch

2.10  Abstract Classes
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UNIT - 111
EXCEPTION HANDLING AND MULTITHREADING

3.1 Exception Handling Basics 3.1

3.1.1 Introduction 3.1

3.2 Muiltiple catch Clauses 3.3

33 Nested try Statements 3.0
34 Types of Exception in Java 3.18
3.5  Java’s Built-in Exceptions 1,18
3.5.1 Chained Exceptions 3.23
3.6 - User defined Exception 3.26
3.7 Multithreaded Programming 3.44
3.8 Java Thread Model 3.47
z 39  Creating Multiple Threads 3.57
. 3.10  Thread Priority 3.63
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" 4.3.1. Reader, Input Stream Reader, File Reader and Buffered Reader

4.3.2. Writer, Output Stream Writer, File Writer and Buffered Writer
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4.3.4. Java Reading from Text File Example
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4.4.2 Generic Functions
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Abstract: -

The invention is all about the synthesisation of weird metal alloy with sand along with
simple 3D printing method. During synthesisation, need to identify the suitable binder in
this case, which plays pivotal rale. The synthesised material should be in suitable state to
print, for that simple 3D printing technique is used along with modification of supplying the
heat from the printer bed. The post process is carried out after printing it should be coated
with a layer of same metal and or metal alloys. It is required to keep in the oven to
evaporate the binder whi-ch is added to composite. The composite after evaporation of
binder become harder than the printed one. [t has to be examined for the internal defects.

The other pivotal parameter to look into this printed composite specimen possesses better

strength and optimising using DL algorithm.
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Title of the invention: -
Method of synthesising hybrid metal sand composite and 3D Printing thereof optimising
using DL

Field of the invention: -

The pres'ent invention relates to the field of 3D printing and particularly relates to method

of synthesising hybrid metal sand composite and 3D printing using DL algorithm.

Prior art to the invention: -

. A patent document with application number “201920262959”, titled with “Meta! 3D

printing nozzle extrusion device”, describes, “The utility model discloses a metal 3D printing
nozzle extrusion device. The device comprises a connecting seat, nozzles are fixedly
mounted on the left side of the bottom surface of the connecting seal; vertical rod is
amranged on the right side of the nozzle, the vertical rod and the bottom surface of the
connecting seat are fixedly mounted; the periphery of the lower end of the vertical rod is
sleeved with a round sleeve, the round sleeve and the vertical rod are fixedly instalied
through a fixing device, a connecting plate is fixedly installed on the left side of the round
sleeve, a first threaded hole is formed in the left side of the top face of the connecting plate,
a screw is arranged in the first threaded hole, and the screw is in threaded fit with the first
threaded hole. Blockage in the nozzle is cleaned in a drill bit drilling mode, the drill bit is
large in hardness and prevented from being broken, the service life of equipment is
pfolonged, when the nozzle is used, only the drill bit needs to be rotated to be arranged

below the nozzle, and operation is easy and convenient.”.

. A patent document with application number “201911041836”, titled with “3D printing

method for metal material”, describes, the invention belongs to the field of metal 3D
printing and discloses a 3D printing {additive manufacturing) method for a metal material.
By taking stable metal powder slurry prepared by metal powder, an organic solvent, a
bonder, a dispersant, a suspending agent and a degassing agent or a solid-liquid mixture
such as a suspension liquid, a dispersion liquid, a complex and a colloid as a forming

material, a metal product which is fine in structure is prepared simply and rapidly by

1
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adopting a novel selective laser melting mode. The 3D printing method comprises the
following steps of uniformly mixing metal or alloy powder, the organic solvent, the bonder,
the dispersant, the suspending agent and the degassing agent to prepare the metal powder
slurry which is stable and good in flowability, wherein a storage tank is connected to a base,
a printing platform is connected to a lifting structure and is located right above the storage
tank, and a laser light source system is placed below the storage tank; and establishing a
printing model by three-dimensional software, and setting laser process parameters for SLM
printing. According to the 3D printing method, the powder paving process is reduced, the
device 1s simplified, the printing efficiency is improved, and the metal powder splashing and

oxidizing problems are solved”.

wherein, the present invention is printing of synthesised hybrid metal sand composite for

construction application.
Objects of the invention: -

The primary object of the present invention is the method of synthesising the metal sand
composite and 3D printing of it. The secondary object of the present invention is the
method of synthesising the weird combination of metal with sand which pave path to novel
material development in turn they used for versatile applications like solid rods used for

construction and optimising using DL algorithm.

Summary of the invention:

The 3D printing has unique capabilities which are providing the design as well as material
freedom. Many new methods are being developed throughout the world due to the
versatile options possess by additive manufacturing. One such a new version is developed
with simple metal and or its alloys are homogenously mixing with sand as the required
strength of the malerial. The application of it defines the ratio of mixing the metal alloys
with sand. if the end companent requires more strength the mixing of sand should be less.

During synthesisation, need to identify the suitable binder in this case, which plays pivotal
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role. The synthesised material should be in suitable state to print, for that simple 3D prinling

technigue is used along with modification of supplying the heat from the printer bed. The
post process is carried out after printing it should be coated with a layer of same metal and
or metal alloys. It is required to keep in the oven to evaporate the binder which is added to
composite. The composite after evaporation of binder become harder than the printed one.
It has to be examined for the internal defects. The other pivotal parameter to loak into this
printed composite specimen possesses better strength. This hybrid combination pave path
to newer applications to replace the solid rods used in the construction industries and

optimising using DL algorithm.

Brief description of diagram: -

Figure 1 is the schematic representation of Method of synthesising hybrid metal sand

composite and 3D Printing thereof for construction a pplication
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Detailed description: -

The following specification particularly describes the invention and the manner in which it is

to be performed.

The 3D printing has unique capabilities which are providing the design as well as material
freedom. Many new methods are being developed throughout the world due to the
versatile options possess by additive manufacturing. One such a new version is developed
with simple metal and or its alloys are homogenously mixing with sand as the required
strength of the material. The application of it defines the ratio of mixing the metal alloys
with sand. If the end component requires more strength the mixing of sand should be less.
During synthesisation, need to identify the suitable binder in this case, which plays pivotal
rale. The synthesised material should be in suitable state to print, for that simple 3D printing
technique is used along with modification of supplying the heat from the printer bed. The
post process is carried out after printing it should be coated with a layer of same metal and
or metal alloys. It is required to keep in the oven to evaporate the binder which is added to
composite. The composite after evaporation of binder become harder than the printed one.
It has to be examined for the internal defects. The other pivotal parameter to look into this
printed composite specimen possesses better strength. This hybrid combination pave path

to newer applications to replace the solid rods used in the construction industries.

The embodiment comprises a metal mixture {1) which of metal powder or combination of
metals powder {alloys) and sand are added with the effective binder in this case araldite is
taken as binder. A transfer unit {2) is fitted to the 3D printer on a. printing head (3) wherein
the printing of the metal mixture (1) is taken place in the normal deposition method. The
model is fed into the printer through the SD card or straight way from the computer via
physical wire connection. Thereafter, printing starts as per the input model. Herein, the
model chosen for the testing purpose is simple rectangular plate, The method of
synthesising the weird combination of metal with sand which pave path to novel ma‘teria]
development in turn they used for versatile applications like construction industries and

optimising using DL algorithm.
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The ratio of the mixture is completely customisable for example let us consider the metal,

sand and binder in the ratio of 60:30:10, wherein the initial ratio is obtained.

The embodiment comprises of the metal mixture (1) is mixture of metal alloy, sand and
binder therein, it has the transfer unit {2) which is fitted to the 3D printer on a printing head
{3) therein, the final product is printed as the printed specimen (4) and a DL kit {5)is used to

optimise prefect ratio for synthesis to provide prefect ratio.
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Claims: -

1) We claim,

A method of synthesising hybrid metal sand composite and 3D printing thereof optimising
using DL: comprises of,

A metal mixture (1);

A transfer unit (2);

A printing head (3);

A printed s'pecimen (4); and

A DL kit (5);

wherein, the metal mixture (1) is mixture of metal alloy, sand and binder therein, it has the
transfer unit (2) which is fitted to the 3D printer on a printing head (3) therein, the final
product is printed as the printed specimen {4) and a DL kit (5) is used to optimise prefect

ratio for synthesis to provide prefect ratio,

2) The method of synthesising hybrid metal sand composite and 3D Printing thereof
optimising using DL applicalion as claimed in claim 1, wherein, the method of synthesising
the weird combination of meta! with sand which pave path to novel material development

in turn they used for versatile applications like construction industries to replace the.solid

rods and optimising using DL algorithm.
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