)

Gonnavanipalem, Aganampudi, Visakhapatnam — 530053

)
GONNA INSTITUTE OF INFORMATION TECHNOLOGY AND SCIENCES

(Approved by AICTE, New Delhi, Affiliated to JNTUGYV, Vizianagaram)

3.3.2 Number of books and chapters in edited volumes/books published and papers published in national/ international conference
proceedings per teacher during last five year

SL. | Name of the Title of the Tit | Title of Name National / | Year ISBN number | Affiliating | Name of
No | teacher book/chapters | le | the of the Internatio | of of the Institute at | the
published of | proceedin | confere | nal publica | proceeding the time of | publisher
the | gs of the nce tion publication
pa | conferenc
per | e
Gonna
. Institute of
Dr.P.Omnamasiva Introduct{on L . 978-93-93769- | information Pandit
1 financial National 2022 .
ya Mianabiment 38-1 Technology | Publication
and
Sciences
Gonna
A Textbook on .Institute.of .
2 | Dr.P.S.N.Murthy Analog National | 2022 | 9798376618660 | nMormation |  Pragathi
lscheinles Technology | Publications
and
Sciences
sk Lextboak on Ins(zi(ilrjl?eaof Pragathi
Analog National 2022 | 9798376618660 | . . .
Electronics information | Publications
3 | C.BHARATHI Technology




)

Gonnavanipalem, Aganampudi, Visakhapatnam — 530053

)
GONNA INSTITUTE OF INFORMATION TECHNOLOGY AND SCIENCES

(Approved by AICTE, New Delhi, Affiliated to JNTUGYV, Vizianagaram)

and
Sciences
Gonna
A Textbook on .Institute.of .
Analog National | 2022 | 9798376618660 | nformation | Pragathi
Electronics Technology | Publications
and
S iaa Sciences
Gonna
A Textbook on 'Institute.of .
Analog National | 2022 | 9798376618660 | niormation | Pragathi
Electronics Technology | Publications
and
K.Kanthi Kineera Beletes
Gonna
Institute of
. information
Composite National 2022 Technology
Structural and Sahaj
Y.Suresh Analysis 9798376616017 Sciences Books




)

Gonnavanipalem, Aganampudi, Visakhapatnam — 530053

)
GONNA INSTITUTE OF INFORMATION TECHNOLOGY AND SCIENCES

(Approved by AICTE, New Delhi, Affiliated to JNTUGYV, Vizianagaram)

Gonna
Institute of
. information
Composite g gnal =2 Technology
Structural and Sahaj
K.Venkata Ganesh | Analysis 9798376616017 Sciences Books
Gonna
Institute of
. information
Composite il a0 Technology
Structural and Sahaj
A.Venkata Prasad | Analysis 9798376616017 Sciences Books
Gonna
Institute of
. information
Composite S oHaE aia Technology
Dr.S.Ramana Structural and Sahaj
Babu Analysis 9798376616017 | Sciences Books
GONNA INSTITUTE OF INFORMATION
TECHNOLOGY & SCIENCES

Gonnavanipalem, Aganamptfdé.
VISAKHAPATNAM-530 053



Introduction to
Einancial Management,

'_Dr!x V.V, @UBB’AD’\‘R'SHMI
? ~ DrRAVIESHISY
B.OMNAMASIVAYA

"
i




TABLE OF CONTENTS
Chapter 1 - Introduction to Financial Management
LIINTRODUCTION ........oovimmiiiiiiiiiiiiiiieiieeii

1.3 Nature, Significance, and Scope of Financial Management ............................_

1.4 The scope of Financial Management ......................................__
1. 6 Relation of Financial Management with other disciplines .......................

1.7 Objectives of Financial Management ......................................

1.8 Drawbacks of Profit Maximization ....................................___

Chapter 2 - Financial Statement Analysis

2.1 INTRODUCTION ..ottt

2.2 MEANING AND DEFINITION ..........ccocovvevevoooo

2.3 Importance of an income statement ......................................__

2.4 Who uses an income statement? .................................._.. ,
2.5 Income statement format with the major Components ............................... -
2.6 TYPES OF FINANCIAL STATEMENT ANALYSIS ... :
2.7 Tools and Techniques of Financial Statement Analysis ........................ o
2.8 Cash flow Statement ...............cccoooeeveeieeiii

2.9 Importance of a cash flow statement ....................................._
2.10 Format of a cash flow statement .................................... %
2.11 Cash Flow Vs Fund Flow Statement ..................................._...___
2.12 Ratio Analysis ................ccoemeienii i 36
2.13 Uses of Ratio Analysxs .................................................................. 36
2.14 Ratio Analysns Cate_gorles of Financial Ratios ..................................
2.15 Activity Ratlos ........ ..................................................................

am m, Aganal
e'mx A‘IMAM SO

smgv% A INSTH l]ggiy@g gié | |



Chapter 3 - Sources of Financing

3.1 INTRODUCTION ...oennitiniainienaneaeiaeaeaasate st st caeeata e eaaansaanes 45

3.2 Long-term Financial Requirements or Fixed Capital Requirement ................ 45

3.3 Short-term Financial Requirements or Working Capital Requirement ............ 45

3.4 SOURCES OF FINANCE ....ciuiiiiiiiiiiiieiie et 46
?;S\SECUR[TY FINANCE ....ccoititiieieiiieeanamaesurernesnrarosasasetasscstmsssescanes 48

3.0 Characters of Security FINANCe .........ocovnieiiiiiiiiis 48

3.7 Types of Security FINaNCe .........coouuiiimmiiiniiiiii e 49

3.7.1 Ownership SECUIILIES ......ovvuuerreiiiiiiiii e 49

3.7.2 CREDITORSHIP SECURITIES .....ccoiiiiiiiiiiiie e 55

B8 DEDENLUIES ... nenvueeneerenennensaeeransasancscsesssasesessssansnsssssssssssssnansanassneess 55

3.9 Types Of DEDENIUIES ...ovvuurrrnnniiininii ittt s 55

3.10 Advantages of Debenture ............cooumeiiiiiriiiiiiinn e 57

3.11 Disadvantages of Debenture ..............ooouviiiiimiiniii 58

3.12 INTERNAL FINANCE ....coininiiiiiiiiiiiiniene et et ee e 58

3.13 LOAN FINANCING ......ovvvevenitentenaicnninnnnanennsnesssess s i 61

Chapter 4 — Capitalization |

) INTRODUCTION ..o eeseessee et 64

4.2 MEANING OF CAPITAL ...ovniniiniieiiiiiiiieeene ettt e 64

4.3 CAPITALIZATION ....ouuiniiinieeieneniiisiienenansesasasesentoreennsasasasasasass 66

4.4 Meaning of Capitalization .............cooiiiiiiiiimi 66

4.5 Definition of Capitalization ....... 66

4.6 TYPES OF CAPITALIZATION ....cuuiiiiiiiiiiiiieeicieini st 66

4.7 Over Capitalization ...........cceeevieieienieiiniiiiiiiiinr e 67

4.8 Causes of Over Capitalization .............cooiiiiiiiiiniiiie 67

4.9 Effects of Over Capitalization ...............oooiiiiiiiie 67

4.10 Remedies for Over Capitalization .............coooeiniiiiiiins R SR T

4.11 Under CapitaliZation ............cesevreereeeemrmnrmrsssssessessecens oo 68

4.12 Caﬁses of Under Capitalization ............cooeuiernireniininiinn.. ‘ ‘ (

= Principal
- GONNA INSTITUTE OF INE
TECHNOLOGY & SC

Gonnavanipalem, Ag

A AIZLIARATAIAAASS



4.13 Effects of Under Capitalization ...........cocoeveininiiiiiiiniien
4.14 Remedies of Under Capitalization ..............ccoceuemeremuieriinimminniiianniei

4.15 Watered CanitaliZation ... ....cccaeeessancaassssnassssssmaannessssssrsssssesssrssssssses
4.16 Causes of Watered Capital ...................oeeeveeeeveeeeeieeieieeeeoe

Chapter 5 - Capital Structure

Aed AOBOOAIRHON ;..o coms s ssminivin s beicets s S e S T B g 2025

5.22 How Does the Traditional Theory Of Capital Structure Work? ...................
Chapter 6 - Cost of Capital
6.1 Meaning of Cost of Capital .....................cccoooe




' A TEXT BOOK
' 'ON ANALOG
| ELECTRONICS




A TEXT BOOK ON ANALOG ELECTRONICS

DR.P.S.N.MURTHY' , Mrs.C.BHARATHI?> Mr.M.NAGARAJU? , Mrs
K.KANTHI KINEERA*
Department of ECE', EEE?,CSE? ECE*
psnmurthy71@gmail.com , chamarthibharathi@gmail.com

lohitnaga2@gmail.com , knth kinnera@gmail.com
GONNA INSTITITE OF INFORMATION TECHNOLOGY & SCIENCES
Gonnavanipalem , Aganampudi ,Visakhapatnam -53,Andhra Pradesh

International Standard Book Number: 9798376618660 (Hardback)
This book contains information obtained from authentic and highly
regarded sources. Reasonable efforts have been made to publish
reliable data and information, but the author and publisher cannot
assume responsibility for the validity of all materials or the
consequences of their use. The authors and publishers have attempted
to trace the copyright holders of all material reproduced in this
publication and apologize to copyright holders if permission to publish
in this form has not been obtained. If any copyright material has not
been acknowledged please write and let us know so we may rectify in
any future reprint.Except as permitted under U.S. Copyright Law,
no part of this book may be reprinted, reproduced, transmitted, or
utilized in any form by any electronic, mechanical, or other means,
now known or hereafter invented, including photocopying,
microfilming, and recording, or in any information stor- age or
retrieval system, without written permission from the
publishers.For permission to photocopy or use material electronically
from  this  work,please  access  www.copy-  right.com
(http://www.copyright.com/) or contact the Copyright Clearance
Center, Inc. (CCC), 222 Rosewood Drive, Danvers, MA 01923, 978-
750-8400. CCC is a not-for-profit organization that pro- vides
licenses and registration for a variety of users. For organizations that
have been granted a photo- copy license by the CCC, a separate system
of payment has been arranged.

Trademark Notice: Product or corporate names may be trademarks
or registered trademarks, and are used only for identification and
explanation without intent to infringe.

Pringipal )
GONNA INSTITUTE OF INFORMATIC*

TECHNOLOGY &
Gonnavanipalem,

VISAKHAPATNA

SCIENCES

Aganampudl.

M-530 053



Contents

ETREREE. ) ioririfiuiismreiasen ik ssirin premonimssndsmssisnseseibspempits s prmsvanss soomses sene Xix
AcKknowledgments ..........cocuoiiieiiieiieieeeeeee e XX1
RTINSt ewivinees ex ot oo coeesmmes astsemmie st b i gt e s XXiii
Chapter 1 Analog Electronics Applications and Design.................... 1
1.1 Introduction to Analog Electronics...........ccccceeuunee. 1
1.2 Analog Signals.......ccccceeviieiiniiienieeeeeieeeeee e 1
1.3 Analog SyStems ......c.coovuiirieriiiiieniceeeeee e 2
1.4 Application and Design of Analog Systems............. 3
1.4.1 Customer Requirements ..........c.cccceereernennne. 3
1.42  Top-Level Specifications..........c.ccccevevereennnn. 4
1.4.3  System Design Approach ..........cccccoevveenenne. 4
1.43.1 Top-Level Design..........cccceevuveennenne. 5
1.4.32  Detailed Design ........cccceevvereeennnnnne. 5
144 Technology Choice........ccceeeuieeiuiieeiieeeienns 5
1.4.4.1 System Testing .........ccceveevvverrrrennnnns 6
1.4.42 Social and Environmental Implications
6
1.4.43 Documentation............cc.cceveeveennnnne. 6
1.4.5 Distortion and NOiS€........cceoeeviieieecureereennen. 6
1450 - INOUBB .. cvasessnmmranisemmissssmpwens evsswavessaniein 7
1252 - DISIOBON ..ol omensssiimenssiinsuinsmenoss 7
1.4.6  Electronic Design AidS........cccecvvereevueeneenennen. 8
1.5 Key PoInts.....coceeiiiiiiiiiieeieeeceeecee e 9
Chapter 2 Electric Circuits .......ooevieriereriienieienieseesieeeeeee e 11
2.1 INtroduCtion ........ccceeeeveeeeiiieeieeeiie e 11
2.2 UNItS.ciiiiiiieieeiieeteetee ettt veeseae e ve e aeenaeas 11
22.1 Unit of Charge ........cccoeeeeevveeecieeeeeeeveeee. 12
222 Unit of FOrce.......ccoooiviiiiiiiecieeieeciieieee. 12
223 Unit of ENergy .....cccooevvevieecrieeieeceeeeenen, 12
224 Unit of POWET....cc.cocviviiriiiieeieiieeeceeeeee 13
2.2.5 Unit of Electric Voltage.......c.cccoveervenenneen. 13
2.2.6 Unit of Resistance and Conductance............ 13
2.3 Concept of Electric Charge and Current................. 15
24 Movement of Electrons and Electric Current in a
CITCUUL .- v sowerssssisnnnrssrasssnsssatss snumpes srimasrasanpaessssise 16

GONNA INSTITUTE OF INFORMATION

TECHNOLOGY & SCIENCES
Gonnavanipalem, Aganampudi.
VISAKHAPATNAM-530 95}



241 CIFCUIL cuveeeeieeieeeeeeeeeetere e 16
242 Electromotive FOrce .......ccovevieniniencnneene 17
243 SOUICE ....coveiereieiencreeereeeree e eeeeaeenes 17
2AA  LOBH s erminr cecmnsssmmmsns s smemimagininssiimaiin e 17
vii
viii Contents
2.5 Passive Components: Resistance, Inductance, and
CapaCItanCe. .....c.cevueeverieiierecieereere e 17
2.5.1  REeSIStANCe ......ooveiiieeiieiieeeeceeeee e 17
2.5.1.1 Resistors Connected in Series and
Parallel
......................................................... 1
9
2.5.1.2  Resistors Connected in Series.......... 19
2.5.1.3 Resistor Connected in Parallel......... 19
2.5.1.4  Special Case......ccceevvervicrenceineenuens 20
2.52  Capacitance.........ccceeereenueereerneeneenseeseesseennnes 21
2.5.2.1 Capacitors in Parallel...................... 24
2,522 Capacitors in Series .........cccceeueeuene 24
2.5.3  INdUCLOTS ..o 26
2.53.1 Inductors in Series .......c.ccoceevvenuennee. 27
2.5.32 Inductors in Parallel........................ 28
2.5.3.3 Energy Storage W in an Inductor ....29
2.5.4 Application: Inductive Proximity Sensors....29
2.6  Active Components of a Circuit: Sources................ 29
2.6.1 Ideal Voltage Source.........ccccevveriirvueinnnnnee. 30
2.6.2 Practical Voltage Source.........ccceeveeveennnenn. 30
2.6.3 Voltage Sources Connected in Series........... 31
2.6.4 Voltage Sources Connected in Parallel......... 31
2.6.4.1 Ideal Current Source...........cccueuuee.e. 31
2.6.42 Practical Current Source.................. 31
2.7 Electric Circuits/Networks ........ccccceeveeeirveecieriennnne 32
2.7.1  Selection of Components............cccceeveeeevennne 34
2.8 Key Points......cooviiiiiiiiiiiiiiieieeeeeeeeee 34
Chapter 3 Circuit ANalysis ....cccceveeriieiiiienieiieeieeeie e 35
3.1  Concept of Steady State and Transient Solutions....35
Bl I BCIIES o veanssepicsnsinisnannssnniasshisssinans s aaitons smsmrmssain 36
3.2.1 Kirchhoff’s Current Law Applied to Electric
Circuits: KCL.......occcinissesesssasasissasesissannassnss 36

GONNA INSTITUTE OF INFORMATIOw

TECHNOLOGY & SCIENCES
Gonnavanipalem, Aganampudi,
VISAKHAPATNAM-530 053



322 Kirchhoff’s Voltage Law Applied to Electric

Circuits: KVL oo 41
3.2.2.1 The Voltage and Current Divider ....58
33 AC CIICUILS .eeeeveiiieriieieeieeece sttt 60
3.3.1 Origin of Phasor Domain...........cccccocueeneenne 62
3.3.2 Application of Kirchhoff’s Law to ac Circuits
64
3.3.2.1 Impedance Z........coceveviiveenceennnnne 64
3.3.22 Impedance of an Inductor................ 65
3.3.2.3 Impedance of a Capacitance........... 66
3.3.24 Impedance of a Resistance .............. 67
3.3.2.5 Reactance X.....ocooooeiiiiiieiiiiiinieeene. 68
3.3.2.6 Polar—Cartesian Forms.................... 69
3.3.2.7 Cartesian to Polar Form.................. 69
3.3.2.8 Polar to Cartesian.............cc.ccu...n..... 69
3.3.29 Phasor Diagrams...........ccccccveuennenee. 70
34 Key Points.....cccoooviiiiiiiieiiieceeceeeeeeee e 76
Chapter 4 DIodes ..........cooueiiiiiiiiiiiiieiciceee e 77
4.1 INtrodUCtioN ...c...eeeviviiiriiiieieeeieeete et 77
4.2 Semiconductor Material ..........cccoceveeiieniiiecnieenne. 77
42.1 Conductivity and Energy Bands in
Semiconductors........cccevevveeverierierieieireieienn, 77
422  DIOPEE .o ivmessssmumsssisimiessusinmensipumisidaninsens 79
43 PN JUNCHON......eieiiiiieciieeieeie e saae e 80
44 Diode Current—Voltage Characteristics [-V........... 81
44.1 Forward Bias........ccccoevveeriiienieeeeeceeeeee, 81
442 Reverse Bias ......ccoooeeviiiiiiniiiienieeie, 82
4.5 Different Types of Diodes .......ccccceevieniiiciiniienncn. 83
4.5.1  Semiconductor Diodes.........c.cccevvuienirennnnen. 83
452 Zener Diodes........coccocevirieniiniininiinienienenens 84
453 Avalanche Diodes.........ccccceeeieeienniienniennnnn. 84
454 Light-Emitting Diodes........cccooveverenenennns 84
455 Tunnel Diodes.........ccoceveerennieneesienieseeennens 84
456 Gunn Diodes........cocooeeiiiiiiiiiiiiieieea, 84
457 Peltier Diodes .........ccecevvieieenienenenienenienns 84
458 Photodiodes .........ccccviiviiiiniiniiiieeeee, 85
459 Solar Cell .....ccccooiiiiiiiiiiiiieeeeeee, 85
4.5.10 Schottky Diodes........c.ccccevvieerriirieeenieeenne. 85

GONNA INSTITUTE OF INFORMATIOR
TECHNOLOGY & SCIENCES
Gonnavanipalem, Aganampudi.

VISAKHAPATNAM-530 053



4.6 Diode Applications.........ccceveveveeeeeeneeieieieseenens 85

4.6.1 Rectification.........ccceoeeveevieniesieecereeeeeee, 85

462 Half-Wave Rectifiers..........cccevvreeineeeennnns 86

463 Full-Wave Rectifiers.........cceoeerevueerennennns 87

464 Single-Phase Bridge Rectifier Circuit ......... 87

4.6.5 Diode as Voltage Limiter............c.ccveruennenn. 92

4.6.6 Voltage Doubler .........c.cccovevviirieniiniienne, 93

4.7  Testing Diodes.......ccccoeiiiiiiiiniinieieeeeceeee 94

4.8  Key POINLS...cceeviriirieiieieeiee et 94

REference ......c.cooeeiieiiiieiiieeeeee e 94

Chapter 5 Bipolar Junction Transistor ..........c.ccecevevvieeinnenieeneennen. 95

5.1 INtroduction .........coceeviiniieiienecee e 95

5.2 Bipolar Junction Transistor...............ccceeeveeeveeenneenn. 95

5.3  BJT Characteristics........ccevereeneeruenienreeeesieeieeenens 98

5.3.1 Transistor Configurations............ccccuuen..n... 98

5.3.2  Input Characteristics ........ceveeveereerreereennne. 98

5.3.3  Output Characteristics .........cceceevurerueeennnne. 98
X Contents
5.3.4 Data for a Typical NPN Transistor ............. 100

5.3.5 Rating and Selection of Operating Point .... 101
5.4  Gain Parameters of BJT: Relationship of a and 8

Parameters ........cccoocieeviiiiiiiecieeee e 102
5.4.1 Common Base Connection......................... 102
5.4.2 Common Emitter Configuration................. 103
5.5 Testing TransiStors.......coceevvereevueeieerieenieeeesreeneenn 106
5.6 Efficient BJT as Amplification Device.................. 106
5.6.1 Emitter Injection Efficiency 1.................... 108
5.6.2 Base Transport Factor .......ccccceevveeeeuneenns 109
5.6.3 Punch-Through........cccccooooiiiiiiniin 111
57  Key Points.....cccooiiiiiiiiiiieeeeeeee e 111
REICTOIIOR . .o eo covssnsivesnssrsonissnussnisnsisnsonassnssnndinnssnssnsanansasss 111
16.1.1 Index .........ccccooviuiiiiiiiiiieieeeeen .

ﬂ cip(a / o
GONNA INSTITUTE OF INFORMA® -

¢:mnnavanipatem, Aganqanmr‘
O APATNAM-S



Composite
Structural Analysis

Mr. Y. Suresh

Mr. K. Venkata Ganesh
Mr. A. Venkata Prasad
DR. 5. RAMANA BABU




COMPOSITE STRUCTURAL ANALYSIS

Authors
Mr.Y.Suresh! , Mr.Venkata Genesh? , Mr. Venkata Prasad® , DR.S.Ramana Babu*
Department of MECH'! , MECH? , CIVIL?, MECH*
yalamanchilisuresh324@gmail.com , ganeshkarri65@gmail.com ,
anupojuvenkataprasad@gmail.com , ramanababu76@gmail.com
GONNA INSTITITE OF INFORMATION TECHNOLOGY & SCIENCES
Gonnavanipalem , Aganampudi ,Visakhapatnam -53,Andhra Pradesh

Contents

Part | Introduction, Anisotropic Elasticity, Micromecha

1 Classification of Composite Materials.........cccccceeeeiiiieeeciieeecee e, 3
Definition and CharacteristiCS.......couuiieiuieeiieecieeeeiecee et 4
Significance and ObJECLIVES ........cccoviiiiiiieieeeeeeeeee e 9
MOAEIIING ..ot 11
Material Characteristics of the Constituents .........ccccceeveeeeeeceecneenne. 14
Advantages and Limitations.......cccccceeieiiiiniieceeceeeee e 15
PrOBIEMIS ... e e 17

REFEIENCES ...ttt et e s e e ae e e eae e ae e e aeesenne e 18
2 Linear Anisotropic MaterialS......cc.cooiiiiiiiiiiiiiieeieeeeee e 19
Generalized HOOKE'S LaW .....ccccciiieiiiiieecieeeeceeeeee e 20
Stresses, Strains, Stiffness, and Compliances ............c..c........... 21
Transformation RUIES........cccoeuveiuieiiieieceeeeeee e 28

Symmetry Relations of Stiffness and Compliance Matrices . 32
Monoclinic or Monotropic Material Behavior ........... 32
Orthotropic Material Behavior ........c.cccoceeveeieeeennen. 34
Transversely Isotropic Material Behavior .................. 35
Isotropic Material Behavior .........cccceeeveeivieeieecieens 36
Engineering Parameters......cccocceevveieeieeiiieciee e 36
Orthotropic Material Behavior ............cocoeeveeueenee.. 36
Transversally-Isotropic Material Behavior................. 40
Isotropic Material Behavior ........ccccceeveeeieeceeeecneeens 42
Monoclinic Material Behavior .........ccccoeeeieeciiecceeennes 43
Two-Dimensional Material Equations.............cccoevveeeieeeecnneen.. 45

principal

SONNA INSTITUTE OF INFORMATION
TECHNOLOGY & SCIENCES

Gonnavanipalem, Aganampudi.
VIGAKHAPATNAM- 550 083



Curvilinear ANISOTrOPY -.c.coveueeueeeeieieeeeeeeeee ettt 51

ProbIEmS ... 54
Fundamental Equations and Variational Solution Procedures.............. 59
Boundary and Initial-Boundary Value Equations...................... 59

Principle of Virtual Work and Energy Formulations.................. 63

XI

Variational Methods .........coceviiiiiiicieececece e 69
Rayleigh-Ritz Method ..........ccooeeveeeeieeeciceceeee 69

Weighted Residual Methods ..........c.cccoevvevvecueeenen... 73

ProbBIEMS ... 75

REFEIENCES ...ttt e sese s s e st s e s e smmean 84
3 Effective Material Moduli for COMposites.........cccueeeeeeeeeeeeeeeeeeseeeeaannn. 85
Elementary Mixture Rules for Fibre-Reinforced Laminae..................... 86
Effective DeNSIty ...c.cocvueierieieieeeeeeee e 87

Effective Longitudinal Modulus of Elasticity ..........c............. 88

Effective Transverse Modulus of Elasticity ........c..ccceeeveevenen... 89

Effective POisSON’S RAtiO ...ccccuvieeeciieeeeeeeeeeeeeee 90

Effective In-Plane Shear Modulus..........cocveeveeveeieceeeiececeee 91

Discussion on the Elementary Mixture Rules ..............c.uoe....... 92

Improved Formulas for Effective Moduli of Composites...................... 93
PrOBIEMS ... 95

Part Il Modelling of a Single Laminae, Laminates and Sandwiches

4  Elastic Behavior of Laminate and Sandwich Composites....................... 103
Elastic Behavior of Laminae ..........eeveeeeeeeiiiieiieeecccccee e 104
On-Axis Stiffness and Compliances of UD-Laminae. ........... 104
Off-Axis Stiffness and Compliances of UD-Laminae........... 109

Stress Resultants and Stress Analysis.........cccceeevevvecieecneeneenee. 118
Problems........cooi e 126

Elastic Behavior of Laminates.........cocveeuieveceeeeiecieeeeeeeeeeeeeee 131
General Laminates .......ccuevureeeiecieceeeeeeeeeee et 132
Stress-Strain Relations and Stress Resultants......................... 135
Laminates with Special Laminae Stacking Sequences ............ 142

Symmetric Laminates .......cccceeeeecuiieeeeiiiecieeceieee,

Antisymmetric Laminates
Stiffness Matrices for Symmetric and
Unsymmetric Laminates in Engineering

ApPlIcatioNnS ..c...eeiiieiiiieieeeee e 150

SEress ANAlYSIS ...oooeieeieiieeeee e 155
Thermal and Hygroscopic Effects ........ccceeeveeeiiicicciieceees 158
Problems ... 163

Elastic Behavior of SandWiches .............ccuevieiiiiiiecicciecececeeeee e 168
General ASSUMPLIONS ......eeiuieieeieceeeeeeeee e 169

Stress Resultants and Stress Analysis..........ccceeevueeeeeeciieeneen. 170
Sandwich Materials with Thick Cover Sheets......................... 172

Principal
GONNA INSTITUTE OF

INFORMATION

tECHNOLOGY & $C|ENCES
Gonnavanipalem, Aganampudi.

VISAKHAPATNA

M-530 053



o] o] [T 3 LSRR 174

5  Classical and Improved ThEOTIES .....c..evvvvveeeeeeeccceeeeeeeeeeeeeeee e 177
GeNEral REMAIKS. ....cccciueieeeeeeeeieee et e e e e e e e e s ae e e e enaae e e nnaas 178
Classical Laminate TheOIY .....cccuiiiiiiieeeciee e 182
Shear Deformation Theory for Laminates and Sandwiches................ 188
LAYETWISE TNEOTIES ouususrissncsussnmsrssssnsessnssnssssssnss sanssnsssasnsssssizusssnanions 193
PrOBIEIMS ...ttt ettt neas 194
REFEIENCES ...ttt et e et e e aes 200
Principal
= GONNA INSTITUTE OF INFORMATION
¢ TECHNOLOGY & SCIENCES

Gonnavanipalem, Aganampudi.
VISAKHAPATNAM-530 053



