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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELGAUM
CHOICE BASED CREDIT SYSTEM (CBCS)
SCHEME OF TEACHING AND EXAMINATION 2017-2018

Reference Books:

Thomson
2. Entrepreneurship Development - S.S. Khanka- S. Chand & Co.

3. Management-Stephen Robbins-Pearson Education/PHI-17"Edition,2003.

1. Management Fundamentals- Concepts, Application, Skill Development-Robers Lusier-

INTRODUCTION TO COMPOSITE MATERIALS
[As per Choice Based Credit System (CBCS) scheme]

SEMESTER -V
Subject Code 17AES2 IA Marks 40
Number of Lecture | 04 Exam Hours 03
Hours/Week
Total Number of |50 Exam Marks 60
Lecture Hours

CREDITS - 04

Course Objectives:
This course will enable students to

I. Understand the advantages of composite materials compared to conventional materials
2. Evaluate the properties of polymer matrix composites with fiber reinforcements
3. Explain the manufacturing process and applications of composite materials

Modules

Teaching
Hours

Revised
Bloom’s
Taxonomy
(RBT) Level

Module -1

Introduction to Composite Materials

Definition, classification of composite materials, classification of
reinforcement - particulate, short fiber, whiskers, long fibers
composites. matrix materials — metals, ceramics, polymers (including
thermoplastics and thermosets), Carbon-Carbon Composites

Metal Matrix Composites:

MMC with particulate and short fiber reinforcement, liquid and solid
state processing of MMC — stir casting, squeeze casting. Properties of
MMCs, Applications of Al, Mg, Ti based MMC

8 Hours

L1, L2, L3

Module -2
Processing of Polymer Matrix Composites: Thermoset Polymers,

Hand layup Process, Vacuum Bagging Process, Post Curing Process,
Filament winding, Pultrusion, Pulforming, Autoclave Process
Processing of Polymer Matrix Composites: Thermoplastic Po!ymer_s,
Extrusion process, Injection Moulding Process, Thermo—fo:_mmg
process. Post Processing of Composites — Adhesive bonding, drilling,

cutting processes.

10 Hours

L1, L2,L3

Module -3

Micro-Mechanical Behavior of a Lamina _
Determination of elastic constants-Rule of mixtures, transformation of
coordinates. micro-mechanics  based analysis and experimental

determination of material constants.

Macro-Mechanical Behavior of a Lamina:

Global and local axis for angle lamina, determination of global and local
stresses and moduli, for 2D-UD lamina with different fiber orientation

12 Hours

L.2,L3, L4




VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELGAUM
CHOICE BASED CREDIT SYSTEM (CBCS)
SCHEME OF TEACHING AND EXAMINATION 2017-2018

and different fiber materials glass, carbon and aramid fiber

reinforcement.

Module -4

Failure Theory — Tsai-Hill, Tsai-Wu, Max Stress and Max Strain

Classical plate theory- Stress and strain variation in a laminate- 10 Hours L3,L4,L5
Resultant forces and moments- A B & D matrices- Strength analysis of

a laminate.

Module -5

Inspection & Quality Control: Destructive & Non-Destructive 10 Hours L2,L3

Testing, Tensile, Compression, Flexural, Shear, Hardness; ultrasonic
testing — A-B-C scan

Applications of Composites Materials

Automobile, Aircrafts, missiles, Space hardware, Electrical and
electronics, marine, recreational and Sports equipment, future potential
of composites.

Course OQutcomes:

After studying this course, students will be able to:
1. Explain the advantages of using composite materials as an alternative to conventional materials
for specific applications
2. Describe the advanced fabrication and processing for producing composite parts.
3. Evaluate the micro- and macro-mechanical behavior of composite laminates

Graduate Attributes:

Engineering Knowledge.

Problem Analysis.

Design / development of solutions _
Modern Tool Usage and Interpretation of data

0 00O

Question paper pattern:

The question paper will have ten questions.

Each full question consists of 16 marks.

There will be 2 full questions (with a maximum of four sub questions) from each module.

Each full question will have sub questions covering all the topics under a module.

The students will have to answer 5 full questions, selecting one full question from each module.

Text Books: o N .
I. K.K Chawla, Composite Materials- Science and Engineering, II edition, Springer Verlag,

1998: ISBN: 0-387-98409-7
2. Autar Kaw, Mechanics of Composites, Il edition, CRC Press. 2006, [SBN:978-0-8493-
1343-1

Reference Books:
1. Mein Schwartz, Composite Materials Handbook, Vol.3, Department of Defense, USA,

2002. ; ;
2. Ajay Kapadia, Non-Destructive Testing of Composite Materials, National Composites

Network, Best Practices Guide, TWI Publications, 2006;1 _
3. R M Jones, * Mechanics of Composite Materials”, 2"°Edn, Taylor & Francis, 2015;

ISBN:978-1560327127 = < o .
W\r Ra. Q:};q'% g
ROFES3YR & HEAD
Departme

nt of utical Engineering
S.J.C. Institute of Technology
CHICKBALLAPUR-562101
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Fifth Semester B.E. Degree Examination, Dec.2017/Jan. 2018
Introduction to Composite Materials

Time: 3 hrs. Nax. Marks: 100
Note: Anuswer any FIVE full questions, selecting
atleast TWO questions from each part,

o e

= PART - A

% 1 a. Define composite material and list out how composite material are broads classified with an

E example in cach. (10 Marks)

.g b. Write a note on laminated campsite. (04 Marks)

g c. List the advantages and limitations of composite material. * (06 Marks)

2 2 a. With neat sketch, explain hand layup moulding process. (08 Marks)

z b. Sketch and explain the spray up moulding process for polymer based composite. What are

-::F its advantages” (12 Marks)
3 a. Differentiate between pultrusion and pulforming. (04 Marks)

b.  With neat sketch label and explain :
i) Injection moduling
i) Blow moulding. (16 Marks)

4 a. List he different types of composite juiring provess and explain any one process. (10 Marks)
b. List the various methods used for cutting cured composite and explam abrasive waterjet

cutting. (10 Marks)

PART - B

ilsarily draw dingonal cross hines on the remarning blank pages

ng of identification. appeal w evaluator and or equations written cg. 4248

5 a. Derive an relationship {or stress strain for 2 =D plane stress i an orthotropic material.
(10 Marks)
b. Explain macromechanical failure theories and explain any onc in detail, (10 Marks)

6 a. Define the term ruie of minture. Obtain the relationship for density of composite using rule
of mixture. (10 Marks)

b. A glass/ epoxy lamina with 70% fibre volumie fraction. Take densuty of fibre pr - 2500
kg/m® and density of matrix pg = 1200 ke/m?® determine @ i) density of composite ii) mass

HNE your answers, com

fraction of glass and epoxy and sum of mass fraction (06 Marks)
C. Define: iYmicromechanics 1) macromechanics (14 Marks)

2 .. 7 a. Obtain an expression lor stress and strain variation in lammate, {10 Marks)
-z b, Derive the expression tor resultant laminate force and momentum using ¢lassical lamination
-

theory, (1 Marks}
7 " :
= 8 a. Discuss stiren tiny -'L-‘|.';.,g.',‘- Prroduame metad s caangesil 108 M ke
= b, Explainany four charactersies of remtoresment nuderiad u=cdin MNICS (08 Marks)
z
=3 ¢.  Last aut vitrious apphivations ol MMCT (04 Marks)

t % e s B



-

=N
TR
1
. S
4 A
(v [
N i
I
& 1
I

TR B

Fifth Scemester B Degree Eaxamination, Dec. 20006/ an 2017
Introduction to Composite Materials
i Mas Mk 106

Nater baswer FIVE full questons, selecting
af deast TV O gquestions from cac i part.,

PART - A

Detine composite materml How e they clissibied [REES TR N
Faplom cleardy the role of matrs phiase and romdarcement pliisg (05 Nk
Bt the need of dev eloping composite maten b warh acrospace appications mloou:
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Explain T Y ung derinve expression for AR

Atensue specimen of
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(0% Varks)
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ad- Determine the sip
Fierion

AT SLEOE Crteron

Lhe following pioper es may be used

o= 76.0 GPa. kax = 5.5 (iPa. Gors = 255 GRA. Vs =

a0 = 150 Mpa. a5y, = 3J0MP,
T2 = 50MPa, o, = [GOGMPA. a = 100MPa.

(08 Murks)

Module-5
armially used tor testing [RP
nand quality contral nietiods

Lastthe ND T methods are (06 Mireka)
Explain 1ollowing nspectio

N Hardness testing
i) Ultrasonic¢ inspection

(10 Marks)

OR
Write a note on application af composite maierials on the 1ollow ing industry
Automabile
Arreralt
Ulectocal and electronies
Sports

(16 Marks)
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DEPARTMENT : AERONAUTICAL ENGINEERING

LESSON PLAN

CLASS:5" SEM | FACULTY: SUBJECT: SUB CODL:
SECTION: A Dr. BINO PRINCE RAJA.D Introduction to Composite Materials 17AES2

OBJECTIVE: This course will enable students to

I. Understand the advantages of composite materials compared to conventional materials
2. Evaluate the properties of polymer matrix composites with fiber reinforcements
3. Explain the manufacturing process and applications of composite materials

PREREQUISITES:

EXPECTED OUTCOME: After studying this course, students will be able to:
1. Understand the concept of composite materials over monolithic materials, as well as some basic

knowledge about constituents of composite materials (L3)

Examine the properties of fiber and matrix materials used in commercial applications. The

different fabrication techniques. which is used to investigate the PMC, CMC and MMC

composites (L2)

3. Ability to analyze problems on micro-mechanical and macro- -mechanical behavior of lamina
(L3)

4. Predict the failure strength of a laminated composite plate and identify the suitable machining
method for a given type of laminate (L3)

5. Analyzing the failure using ND'T technique and able to perform different types of
characterization such as tensile. Nexural. impact and hardness test ete.(L.3)

6. Ability to perform literature review on a selected advanced composite material topic and should
be able to give demo in class(l.2)

12

IT IS BASIC SUBJECT FOR: Advanced composite materials

SUBJECT APPLICATIONS: Aircraft Structures and its components

PLANNED | ACTUAL_ |

‘ol

Particulate, short fiber, whiskers. l_ong fibers | _”Wus__} .
i 0] o) 01/og fnﬂ-ﬂ-’*u‘

composites

|

|

_ |

classification of reinforcements. ‘
|

|

e p————

3. | Matrix materials — metals. _ ‘ 02/08 |

i | 01 'l 0 |°’-/cif | c«:-rnple ha‘

4. i C"cmnKi_J[)l_} |'1-1_u..;(in_c'l_udi1::—_m_ e f {J_:\ (lh e ' ) h‘l
| thermoplastics and thermeosets), (_}_l_ _ [ | ol 51/07 &mp' —
‘ Carbon-Carbon Composites o] | 07/08 - Felaf ‘ &gmplt ,”J

6. | Metal Matrix Composites: R T T
t| MMC with particulate and short fiber | 02 | 9/08 o) H"V G 'V’P"""’O
|

reinforcement, i - I | | I (S

Sl no. TOPIC ' Noof | Dae | Noof| Date | REMARKS |
_lMows | |Hous| | |

| Module- Introduction to Comy pnmt( {e Materials | 29/07/1 ‘ |
| 931007 | | |

s Definition, classification of composite materials. | (2 19 31]0.1 5’““,‘..4[ '
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O — pr— T P
1 Liquid and solid state processing of MMC ‘ {)| ( 14/08 | o | 4 H_p,f_ |_ém?" tel .
8. Stir casting, squeeze casting. Properties of | | 16/08.1 '7 —II 8 |
. r
MMCs 02 908 Y Ila-f’/, Co rople |
9. Module -2 i 21/08.2 ‘ ;? \ .
Processing of Polymer Matrix Composites: f 02 2/08 0 ‘ /o C"f’P“h‘“ ||
Thermoset Polymers-Introduction ‘ !2 3/08
10. | Hand layup Process, Vacuum Bagging Process 01 23/08 o) ] 2bles || vaplc
_______'_______T__'— ]
I1. | Post Curing Process, Filament winding 01 28/08 6) lgg/,g I (;..,.PI.JJ
12. | Pultrusion, Pulforming, Autoclave Process : 29/08.3 i B
02 0/08 o |a?7/¢5' | Eois P\cha\
13. | Processing of Polymer Matrix Co_mp_usiles' 1 04/09 _[_ \ \
Thermoplastic ¢ Polymers 01 | 2F | 3'/'5 Corr late
14. | Extrusion process, Injection Mon Iding Py T e 05/09 | .'
IS. | Thermo-r, IT] in : :1_ _0}_] = mtefi'_ = O—I — mfg?_ —L OHkq | C"""P"h‘) [
: orming process. 01 ‘ 061'00 I3 d
. R | 06).q | Cormple |
: e i AR T ===
X N 0 OB ot | mpired
- 17. | Post Processing of Composites ~bonding, drilling, T 09 i
o “/o ’ Groplerd
Tutorial-le'__ 1
INTERNAL TEST-I (12/09- 14/09) 'l o ]
18, | Module 3 B ' 1609 | l‘r
Micro-Mechanical Behavior of a Lamina : | ' "
- o
| Determination of elastic constants, | 01 ‘ \
I
19. | Rule of mixtures transformation of 18/09 |
| _ L 01 & blog
| coordinates ; :
20. | Micro-mechanics based analysis and ¢ L\PL] nnuual_hi_h,‘—__h,r 19 20/0 N
determination of material constants . I - | 9 | o) 1%/
'72I. Macro-Mechanical Behavior of a Lamina: i . 23.25/0 1I B _i' -
| . Global and local axis for angle lamina | 62 9 o) lg/ﬂ
| |
] S (R T (S Ry, S
22. | Determination of global and local - ' 26.27/0 | ' ; | ‘.
' ' stresses and moduli | 02 | 0 o) | 919 ' C-n\pl! bed ‘
‘ 23. | 2D-UD lamina with different fiber orientation —]FI l 30/09 ‘ o '" ‘ H["q | C.-m_phuA l
[ 24, | Different fiber m: materials "Iass carbon and aramid | ] 03/10.0 | 3 |
, Lllhc - _']2 1410 | @ l_ lﬁ ‘__C*ﬂq_'p"r'd |
- 25. | Module -4 o ) ] 09/10.1
' ‘ 5 ok '
| ' Failure Theory - Tsai-Hill, Tsai-Wu i 0710 . i 107 Cmplc "‘
T . fax Strain theory | qjang
| 26. | Max Stress and Max Strain theory 0] 14/10 o) 3.-“.5’ C—mpltl' h
. 1 L | | | E— L i)
27| Classical plate theory- Stress and strain variation in | 0] 16/10 DI Ju[. CQ..,.I\‘&LI
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a laminate , S __[
Tutorial-11 (11/10/19)
INTERNAL TEST-II (17/10-19/10)
28. |R - i '
esultant forces and moments- A B & D matrices 02 ?[]}110,23;’ 03 w/"[“’ plt*"*'
29. Stren_gth analysis of 24,25/10, ]
a laminate 02 ol 3/ "A, &,....Phch
30. | Module-5 28,30/1
Inspection & Quality Control : Destructive & 0 )i
Non-Destructive 02 ) J Gomple +=4
Testing JIE
31. | Tensile, Compression, Flexural test 02 31/10,0 5 30/, Corrple i X
411 e 131 fre |
32. | Shear, Hardness test 02 (]]6,0?7] 0on |ok /“ Csmph -
. 33 Ultrasonic testing — A-B-C scan 08,11/1 -
. g 02 ] L 0‘ l'/l’! C’Qmp\!h)
34. | Applications of Composites Materials 13,18/1
Automobile, Aircrafts, missiles 02 B 0| “"/n d“"""?"h"‘
35. | Space hardware, Electrical and 20,25/1
electronics, marine, 02 I ol 18/, e et d
36. | Recreational and Sports ipment, 27,28/
creational and Sports equipm 02 | ! o| Ja/“ e ~p e
37. | future potential of composites. 0l 29/11 o/ |q/n Co - Plt—
Tutorial-111 (14/11/19)
Internals-111 (21/11-23/11)
T el Ry
Assignments and Mini Project
7ssignmem -1 -
Submit By: ) A.‘J‘J:'jnmw on dem»t; ;w-::;; . ‘:’"P"P""MMJ
£ e ac apphca
Assignment — I1 W) Tensine Io v 1hod vedd |
Submit By:, 5:Lpﬂn e b=l Chetackerzober G ) Cormprev* "
d ’ ! e st 5"""‘/
Assignment —
1 Arp MNMant
Submit By: E 9 E- CLT
L rd
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Submit By:

Mini Project ’

]

Literature to be Referred for the Course:

Book | | Publication n Information
T;;c Code Title & Author Editio —||—Publ|sher ' Year
———— . . . 4
| ( KK Chawla, | ’
| Text T1 “Composite Materials- SCthCt and 2.”.d Springer 1998
( Books Engineering™ : edition | Verlag |
___F___ o =S { - —— |
T2 Autar Kaw, “Mechanics of Composites™ 2nc ‘ CRC Press l 2006 |
edition | r J
o Mein Schwartz. “Composite Materials | Department ) |
i RI Handbook™ } Vol.3 | of 2002
| N o - | Defense. %L
[ Refer Ajay Kapadia, “Non-Destructive Festmg of | th -
sReeuRe R2 Composite Materials™ $ e ‘ 2006
’ Books | P edition ‘ publications |~ ‘
I _ o S
| ' R M Jones, " Mechanics of Composne
2
| IR3 | Materials™. cod | Taylr& (o
: [ | edition | Francis
Comments by Faculty:
Complehl awvv Abe ™od sles Cotbin, He

Comments by HOD:

|—PrelJ"qul:i\« DIr E'N‘* Prin RtVIE\\ﬁdb\ T
Pﬂ“jn,p ) j

| Dlle&awn
e

_lgﬁﬂf

191

| Dl!(&swn
| ot
s _L-.b('(

Er

BE Gy

MM LT 7

Lj“‘l"Pu'ﬂ ked

] Approw.d bv

‘m‘:‘:n N _-_“’:_

Pev-d

[

\':{ltc\‘

PRUFEOOUR & _*"E .
Department of Aeronautical Engir.
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S J C INSTITUTE OF TECHNOLOGY, CHICKBALLAPUR
Department of Aeronautical Engineering

Assignment Rubrics

Subject Name: Introduction to Composite Materials
Subject Code: 17AES2

Semester & Section: V Period: 29/7/2019 to 30/11/2019
Faculty Name: Dr. Bino Prince Raja.D Assignment Marks: 10 Marks
Symbolic
Representation Marks Indication Total 1
of Rubrics
A Answer up to the question / Description i 2
(1-2) Marks
B Examples / Figures / 2
(1 —2) Marks
C Problem Solution Steps / Calculations 9
(1-2) Marks
D Quiz 4
Final Marks 10
5‘% 19
x
A ~
Staff Signature - %
PROFESSOR & HEAD
Department of Acronautical Engineering

S.J.C. Institute of Technology
CRICKBALLAPUR-562101
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S.J.C INSTITUTE OF TECHNOLOGY
DEPARTMENT OF AERONAUTICAL ENGINEERING

Introduction to Composite Materials (17AES2)

Tutorials-I

dis advantages.

8. | Describe CMC. Explain briefly about its classification, advantages and ['cor |
| dis advantages. _ . |

9. | Distinguish between thermoplastics and thermosets. COl

10. | Explain carbon-carbon comﬁmiles. Mention its appiic:_il'ious. - Col

11. | Describe MMC. Write the type of matrix and reinforcement used in | COl |
their manufacturing.

| . — $
Explain the Liquid metallurgy technique used manufacturing of COI

12,
MMC’s.
' 13. | Explain the properties and ;1pp|ic:nionsﬂot' Al, Mg and Ti based MMC.  COl

CMODULE-IL

14. | Hlustrate and explain typical epoxy curing cvele Q2

Sl No. Questions CO | Levels
MODULE-I |
1. | Explain about composite materials. How are they classified? | COl L2
2. | Explain about the role of matrix phasc and reinforcement phase. Teol L2
{ - T S S |. gl =
3. i Describe the need of developing composite materials with acrospace | COT | L2
applications in focus. !
4. | List the advantages and disadvantages of composite materials. ) I Ol I2
5. | Describe PMC. Explain briefly about its classification. il(i(allllilges_ail-(i Tcor| L2
dis advantages. - |
I == = B I D
6. | List and explain the desirable characteristics of fiber reinforced | COl L2
| composites. Mention applications of PMCs g
- |
, s R PR e T pa T e SR 7= ke
7. | Describe MMC. Explain briefly about its classification. advantages and = COl 1.2




15 i Discuss the following techniques of processing comp

osites and list the  CO?2 |

L2
merits and demerits
i)Pultrusion i) Filament winding
16. | Explain hand lay-up technique and vacuum bag moldilg lechni:;]_u? Co2| L2
with neat sketch. : ;
|| |
17. | Discuss the following techniques of processing composites and list the | CO? | L2
merits and demerits
i) Pulforming i) Autoclave Process
18. | Explain water jet cutting of composites cO2 ‘ L2 ‘
|
— 1 = 5!
19. | Explain with neat sketches injection moulding, thermoforming process | CO2 | L2 |
| and Extrusion process, | |
20. | List the difficulties are faced in the machining of FRP's. Explain @ CO2 L2 |
1 Cutting operation for PMC's.
i !
21. ‘ Explain the adhesive bonding and drilling process. Cco2 L2 |
32+
4\\ 4
ob |°
A
6\

Stagf

Incha o o

R:snc.uae-f
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| _ Internal Test Questionpaper
\' Name of the staff/s: Dr. BINO PRINCE RAJA.D _;‘_ -]
| s A
| Date: 03/09/2019 _ Signature: ’&3\° B

Reviewer’s Signature:

S.J.C. Institute of Technology
Department of Aeronautical Engineering
Test: |
Semester: V

Duration: 90 Minutes

B D i - 1

Subject Name & Code: Introduction to Composite Materials - 17AE52

Max Marks: 30

NOTE: 1.Answer all three main questions, choosing one full question from each

main

2. Missing data if any, can be suitably assumed

] Question |
Number Marks | CO | Levels
a. Define composite materials. How are they classified? - L2
1 Explain in detail. 05 Co1
' a. Explain carbon-carbon composites. Mention its ]
applications. 05 Cco1 1 L-2
' on "
b. Explain the Liquid metallurgy technique used for ’
: 2 manufacturing of MMC's. 05 co1 L-2 i
|
i a. Define PMC. Explain briefly about its classification, ‘
. advantages and dis advantages. 05 Co1 L-2 |
o a) Explain with neat skclchea'ir_}rugl_in_n mo_ui_d'iﬁgéiﬁdu o :
3 Extlrusion process. 05 | CO2 L-2 ‘
I
f b) Discuss the following techniques of processing | | '
| composites and list the merits and demerits 05 coz2 ‘ L-2
' (i) Pulforming i) Autoclave Process N ‘ 1
OR
o 4 a. Explain water jet cutting of composites _0'3__ ©oz | L2 |
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| - N
b List the difficulties are faced in the machining of FRP's. | |
' Explain Cutting operation for PMC's. | 05 coz2 L-2
| _ _L}[:lﬁn_ hand la_y$ . tcch_nique- and vacuum bag | = .

5 | molding technique with neat sketch. 10 oz -2

- o~ o -

o Discuss the following techniques of processing T ' -

composites and list the merits and demerits T CO?2 L.2

& ‘ i)Pultrusion ii) Filament winding |

COURSE OUTCOMES:

On successful completion of this course, students should be able to

—
- Co1 Understand the concept of composite materials over monolithic materials, as |
| well as some basic knowledge about constituents of composite materials (1.2)
CcOoz2 | Examine the properties of fiber and matrix materials used in commercial

" applications. The different fabrication techniques, which is used to investigate

‘ the PMC, CMC and MMC composites (L.2)

' COo3 | Ability to analyze problems on micro-mechanical and macro-mechanical

‘ behavior of lamina (L3) _ I

| Predict the failure strength of alaminated con_ipus_it_e- blute and fclen_fify_t]{e_
suitable machining method for a given type of laminate (L3)

| CO4
! . | — [
- CO5 Analyzing the failure using NDT technique and able to perform different types
‘ of characterization such as tensile, flexural, impact and hardness test etc.(L3)

- _ - e |
Co6 | Ability to perform literature review on a selected advanced composite material |
'| topic and should be able to give demo in class(1.2) .
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|| Jai Sri Gurudev ||

S.J.C. Institute of Technology, Chickballapur
Department of Aeronautical Engineering

Rubrics-I

Subject: Introduction to Composite Materials

Subject code: 17AES2

SI. | USN NAME OF THE STUDENT C [D [Total
11%' ISJITAE002 | ABHUEET 4 4 |1 10
2 | ISJI7TAE004 | AKASHHA 4 4 |1 10
3 | 1S117AE005 | AKSHATA GUNDETI 4 4 |1 10
4 | 1SJITAE006 | AMRUTHA R 4 4 10| 09
5 | I1SI17AE007 | ANISHREE P 4 4 | 1 10
6 | ISIITAE008 | ARUN KUMAR A A | A] A
7 | 1SI17AE009 | AVESODDIN SIDDIQUI 4 4 0 | 09
FAHIMODDIN SIDDIQUI
8§ | 1SII7TAE010 | BASAVARAJUBN 4 4 |1 10
9 | ISII7AEOll | BHARATHB 3 4 | 1| 10
10 | 1SJ17AE012 | C HLOKESH 4 4 |1 10
11 | ISJI7AE013 | CHANDANA N 4 4 |1 10
12 | ISJI7AE014 | ERAGOWDA HG 4 4 |1 10
13 | ISJ17AE015 | FIRDOSE BANU 4 4 |1 10
14 | ISJ17AE016 | JAHANAVIR 4 4 [0 | 09
15 | ISIT7AE017 | JASON JEEVAN CJ 4 4 |1 10
16 | 1SI17AE0I8 | KOTA SHREYAS PRAKASH 4 4 |1 10
17 | 1SJ17AE019 | KUMAR S 4 4 [ 1 |10
18 | ISJI7TAE020 | LOCHANA BM 4 4 |1 10
19 | 1S/17AE02] | MAGDUM ARIHANT 4 4 10| 0
. RAJGONDA
20 | 1S/17AE022 | MAHESHDN 4 4 |1 10
21 | 1SJ17AE023 | MALATHIS 4 4 |1 | 10 |
22 | ISII7AE024 | MANOJ C 4 4 [ 10
23 | ISJ17AE025 | MEGHA MANNIKERI 4 4 11 10
MOHAN D C 4 3

[SJITAE027




25 | 1SJ17AE028 | NETHRAJ 4 1 4 1 10
26 | 1SJ1TAE029 | NIHAL N 4 1 4 1 10
27 | 1SJ17AE030 | NIKHIL M 4 1 4 1 10
28 | ISJI7AE031 NISHAT MOMIN 4 1 4 1 10
29 | 1SJ17AEQ032 PAVAN KALYANB YV 4 1 4 1 10
30 | 1SJI7AE033 PRUTHVIJA P = 1 £ 0 09
31 | 1SJ17AE035 SACHINREDDY 4 1 4 1 10
32 | ISJITAEQ036 SANDEEP D 4 1 4 ] 10
33 | ISJ17TAE037 SANDEEP N 4 1 B 1 10
34 | 1SJ17AE039 SATISH KUMAR H 4 1 4 1 10
35 | 1SJ17AE040 SIDDHARTH CHANDRA 4 1 4 0 09
CHOUDHARY
36 | ISIITAE041 SRIDEVI M HERLE B 1 - 1 10
37 | ISJ17TAE042 SUBHAM 4 1 4 1 10
38 | ISJ17AE043 SUBHRA BERA 4 1 3 0 08
39 | 1SJ17AE044 SUHAS C 4 1 4 1 10
40 | 1SJ17AE046 | VINEETHYV A A A A A
41 | 1SJI6AE002 | ABHILASHM 4 1 4 1 10
43 | 1SJ17AE049 | GURUMALLESH 4 1 4 0 09
44 |'1SJ17AE048 NANDAN KUMAR S 4 1 4 0 09

A= Descrlptlon for the answer B = Figures or Diagrams C = Numericals and derivations

D = Timely submission
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|| Jai Sri Gurudev ||
S.J.C. Institute of Technology, Chickballapur
Department of Aeronautical Engineering

Rubrices-I1

Subject: Introduction to Composite Materials

Subject code: 17AES2

SI. [ USN NAME OF THE STUDENT A B [C [D |Total |
- 1SJ17AE002 | ABHIJEET 4 I | 4 | 0 | 09
2 | ISII7AE004 | AKASHH A 4 1| 4 | 1 10
3 | ISII7AE005 | AKSHATA GUNDETI 4 1|4 [ 1 10
4 | ISI17AE006 | AMRUTHA R 4 1| 4 |1 10
5 | 1SJI7AE007 | ANISHREE P A Al A|A A
6 | ISI17AE008 | ARUN KUMAR A |l A]lAalA]l A
7 | 1SJII7AE009 | AVESODDIN SIDDIQUI 2 1 [ 3] 0 [ o6
FAHIMODDIN SIDDIQUI
8 | ISJII7AE010 | BASAVARAJUBN 4 | 4 | 1 10
9 | ISII7AE0I1 | BHARATH B 4 1 | 4 |1 10
10 | ISJI7AE012 | C H LOKESH 4 1 4 1 10 |
11 | ISIT7AE0I3 | CHANDANA N 4 1 | 4 | 1 10
12 | ISI17AE014 | ERAGOWDA HG 4 1 [ 4 |1 10
13 [ 1SI17AE015 | FIRDOSE BANU 4 1 | 4 | 1 10
14 | 1SI17AE016 |JAHANAVIR 4 1 | 4 [ 1 10
15 | 1SIT7AE017 | JASON JEEVANCI 4 1 4 | 1 10
16 | 1SJI7AE018 | KOTA SHREYAS PRAKASH 4 1 | 4 [ 1 10
17 | ISI17AE019 | KUMAR S 4 1 3 0 0 | 08
18 | 1SJ17AE020 | LOCHANA BM 4 1 [ 411 10
19 | 1SJII7AE021 | MAGDUM ARIHANT 3 1 300 [ 07
o o8 RAJGONDA
20 | 1SJI17AE022 | MAHESHDN 4 IR 10
21 | ISJ17AE023 | MALATHI S 4 I 4 | 1 10
22 | ISI17AE024 | MANOQJ C 4 1 4 | 1 10
23 | ISJI7AE025 | MEGHA MANNIKERI 4 1 4 |1 10
24 | 1SJI7AE027 | MOHANDC 4 i 4 10 | 09




25 | 1SJ17TAE028 | NETHRAJ - 1 4 1 10
26 | ISI17AE029 | NIHALN 4 1 4 1 10
27 | 1SI17AE030 | NIKHIL M 4 1 4 1 10
28 | 1SJ17AE031 | NISHAT MOMIN 4 I 4 0 09
29 | 1SJ17AE032 | PAVANKALYANB YV 4 1 B 1 10
30 | 1SJ17AE033 | PRUTHVIJA P 4 1 4 1 10
31 | 1SJ17AE035 | SACHINREDDY 1 | + 1 10
32 | I1SJ17AE036 | SANDEEP D 4 I 4 1 10
33 | 1SJ17AE037 | SANDEEP N 4 1 4 1 10
34 | 1SJ17AE039 | SATISH KUMAR H 4 I - 1 10
35 | 1SJ17AE040 | SIDDHARTH CHANDRA R I 4 1 10
e - CHOUDHARY
36 | 1SJI7AE041 | SRIDEVIM HERLE 4 1 3 0 08
37 | 1SJI17AE042 | SUBHAM 2 1 2 0 05
38 | 1SJ17AE043 | SUBHRA BERA 4 1 4 0 09
39 | 1SJI7AE044 | SUHASC Bl 1 4 1 10
40 | ISJ17AE046 | VINEETHV A A A A A
41 | 1SJI6AE002 | ABHILASHM 4 1 4 1 10
43 | ISI17TAE049 | GURUMALLESH 3 I 3 0 07
44 | 1SJ17AE048 | NANDAN KUMAR S 4 1 4 1 10
A = Description for the answer B = Figures or Diagrams C = Numericals and derivations

D = Timely submission
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Subject Name & Code: Introduction to Composite Materials - 17AE52
. Duration: 90 Minutes Max Marks: 30

NOTE: 1.Answer all three main questions, choosing one full question from each main

2. Missing data if any, can be suitably assumed

Question
Number Marks | CO Levels
A Glass/Epoxy lamina with 70% fiber volume
fractions has the following fiber and matrix ,properties.
E=85 GPa, E,;=3.4 GPa, yi=0.2, yn=0.2.
Find out the following L-3
i) Longitudinal young’s modulus 10 €3
ii) Transverse young’s modulus ‘ l
iii) In-Plane shear modulus [
iv) Major and minor Poisson’s ratio
' OR
A glass/epoxy lamina consists of a 70% fiber volume
. fraction. Assume the Density of fiber and matrix a pr=
2500kg/m® and pm= 1200kg/m’.Determine the 1i).
2 Density of lamina ii). Mass fraction of the glass 10 CO3 L-3
and epoxy iii). Volume of composite lamina if the
mass of the lamina is 4kg iv). Volume and mass
of glass and epoxy. |
a. Evaluate E; and E2 by the rule of mixture. 6 | cos {3

b. Define the term rule of mixture. Obtain the
relatl.onshlp for density of composite using rule 04 COo3 L-3
of mixture. . |

OR




/IJAI SRI GURUDEV//
S.J.C INSTITUTE OF TECHNOLOGY
DEPARTMENT OF AERONAUTICAL ENGINEERING
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Tutorials-II

SI. No. Questions CO | Levels
MODULE-III

1. | A Glass/Epoxy lamina with 70% fiber volume fractions has the | CO3 | L-3
following fiber and matrix ,properties.
E=85 GPa, E,=3.4 GPa, y=0.2, y;,=0.2.
Find out the following

i) Longitudinal young’s modulus
ii) Transverse young’s modulus
iii)  In-Plane shear modulus

iv) Major and minor Poisson’s ratio

2. | Define the term rule of mixture. Obtain the relationship for density of | CO3 | L-3 _.
composite using rule of mixture.

3. | Define the term rule of mixture. Obtain the relationship for Volume of | CO3 | L-3
composite using rule of mixture.

4. | Define the term rule of mixture. Obtain the relationship for Voids of | CO3 | L-3
composite using rule of mixture.

5. | A glass/epoxy lamina consists of a 70% fiber volume fraction. Assume L-3
the Density of fiber and matrix ap= 2500kg/m3 and p,,=|CO3
1200kgfm3.Determine the i). Density of lamina ii). Mass fraction of
the glass and epoxy iii). Volume of composite lamina if the mass of the
lamina is 4kg iv). Volume and mass of glass and epoxy.

6. | Evaluate E, and E; by the rule of mixture. COo3| L-3

7. | Evaluate yj,and Gz by the rule of mixture. CO3 | L3

8. | Distinguish between micromechanics and macromechanics. CO3 | L-3

9. | Explain about the experimental determination of material constants CO3 /| L-3

i) Longitudinal Tensile Strength |
i) Longitudinal Compressive strength :
|
10. | Explain about the experimental determination of material constants CO3 | L-3

i) Transverse Tensile Strength




ii) Transverse Compressive strength
iii)  In-Plane shear strength

MODULE-V L3
11. | List the NDT methods are normally used for testing FRP CO5| L-3
12. | Explain the following inspection and quality control methods CO5| L3 i
i) Hardness testing
i) Ultrasonic inspection
13. | Explain about the ultrasonic testing of A and C scan. CO5| L-3 ‘
14. | Explain the destructive testing methods with suitable diagrams CO5| L3 |
i) Flexural
ii) Shear 4
15. | Explain the destructive testing methods with suitable diagrams CO5| L-3
i) Tensile
ii) Compression
16. | Discuss the future potential of composites COs| L-3
17. | Write short notes on the application of composites in the following | COS | L-3
industries
i) Aircraft ii) Automobile  iii) Missiles :
18. | Write short notes on the application of composites in the following | CO5 | L-3

industries
i) Space hardware if) Marine iii) Sports equipments

11
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Sl No. Questions CO | Levels
MODULE-1V
1. | What is Failure theory and write the salient points on Need of failure | CO4 | L-3
theory.
2. | Explain the following with suitable derivation CO4| L-3

i) Maximum stress criteria
ii) Maximum strain criteria

3. | Explain the following with suitable derivation CO4 | L-3
i) Tsai-hill theory
ii) Tsai-wu theory

4. | For a failure analysis of a uni-directional lamina subjected to a 2D | CO4 | L-3
plane stress state and expresses in equation form the

1) Maximum stress criteria ii) Tsai-Hill criteria
iii) Tsai-wu criteria

5. | A tensile specimen of a unidirectional composite is prepared such that | CO4
the fibers maLe an angle of 5° with the applied load. Determine the L-3
stress to cause failure according to

i) The maximum stress criterion

i) The maximum starin criterion
The following properties may be used E;=76 GPa, E2=5.5 GPa, ,
G12=2.35 GPa, Y'12=0.33, o11= 1250 MPa, 02;= 30 MPa, 1/2=50 MPa,
oic= 1000 MPa, o2c= 100 MPa.

&

6. | Compute [A] [B] and [D] matrices for a [0/90°] laminate with the | CO4 | L-3
following properties thicLness of each lamina is 0.125mm.
Ei=140GPa, E>=10GPa. Y2=0.3, G;=5GPa. B

7. | Explain CLT and derive expression for A,B and D matrices for | CO4 | L-3
laminate. '

8. | Explain macro-mechanical failure theories and explain any one in | CO4 | L-2

detail |

9. | Derive an relationship for stress strain for 2-D plane stress in an | CO4 | L-3
orthotropic material.

10. | Derive the expression for resultant laminate force and momentum |
using classical laminate theory.
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‘ Duration: 3 Hours Max Marks: 100
NOTE: 1.Answer all theeq main questions, choosing one full question from each main

2. Missing data if any, can be suitably assumed

Mention its advantages, dis-advantages and |
applications. -
| |

Question [
Number Mark§ CO Levels
a) Define Composite materials. How are they 1.2
| . classified? Explain in detail 10 | COl -
[ b) Distinguish between thermoplastics and L2
' thermosets. 06 cor | T
|' c¢) Write a short note on whiskers and flakes. 04 COI_-’»_L;:)__
| B OR ' )
_ ‘ a) Define PMC. Explain briefly about its | | .
’ ‘ 2 classification, advantages and Dis-advantages. 12 | COl ‘ L-2
i b) Explain about Carbon-Carbon composites. B ‘ _
| ,
|

'  Briefly explain the following techniques of pr_dgés;r{g_"
- composites and list the merits and demerits.
i) Pultrusion
ii)  Filament Winding
OR

o2
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Discuss the following
composites and list the merits and demerits

i)  Extrusion Process

i)  Injection Moulding process

techniques  of processing

20

a.. Evaluate E, and E2 by the rule of mixture.

b. A glass/epoxy lamina consists of a 70% fiber
volume fraction. Assume the Density of fiber
and matrix a pr = 2500kg/m3 and p,=
1200kg/m* Determine the ). Density of lamina
ii). Mass fraction of the glass and epoxy
iii). Volume of composite lamina if the mass of
the lamina is dkg iv). Volume and mass

CO2

C03

OR

a) Fora unidirectional lamina in

a 2D plane stress
State.

Derive reduced stiffness matrix and
€xpress these matrix coefficient in ternis ‘of
engineering elastic constants

b) Find reduced stiffness  matrix  for g
unidirectional lamina . use elastic constants
E|=1 50 GPa, E2=320 GPa, )/]2:0.2, Gu:s GPa

Explain the following with suitable derivation
1) Tsai-hill theory

i) Tsai-wu theory
iii)Maximum stress criteria

OR

Derive the expression for the below mentioned |
composite laminate theory
i) Classical laminate theory
ii) [A](B][D] matrix

10

—_—

10

20

S

20

C03

Explain in detail about the destructive and

nondestructive methods of composites with neat
sketches.

CO5

OR

10

Write a short note on the application of composites in
the following industries
1) Aircraft i) Automobile 1) Missiles
iv) Marine v) Space Hardware
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COURSE OUTCOMES:

On successful completion of this course, students should be able to

T \ Understand the concept of composite materials over monolithic materials, as
cO1 | well as some basic knowledge about constituents of com

posite materials (L2)

Study the different fabrication techniques used to investigate the PMC, CMC |

CO2 \ and MMC composites (L2)

_7______—————-1
Analyze the problems on micro-mechanical and macro-mechanical behavior of |
CO3 | lamina (L3)

| Predict the failure strength of a laminated composite plate and identify the
CO4 | suitable machining method for a given type of laminate (L3) o
Examine the failure analysis using Destructive and Non Destructive testing, and |
cos | find suitable applications.(L3)

P ]
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