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x\lntroductlon to Composite Materlal \Q\\c:/
Time: 3 hrs. \“’ /‘ """"" - h\ l& ax. Marks: 80
Note: Answer\jftflif FIVE full questions, choosing one full questlonﬂrom each module.
“(//’f ,’ = Module-1 f‘:;\\‘}
1 a Define PMC. Dfeﬁc(ﬂ;\e the shape of the reinforcement material ?;J\\ » (06 Marks)
b. Write a note on ﬁxﬂpwm { §\\ :7/

)] Thermoplast{%a thermosets
ii)  Carbon — car &o‘mposntes

”\ \>

AN .
OR

(10 Marks)

N
2 a. Define MMC’s. Write the type of matrix and reinfg

T

< Ally [Cvealing vl Wenlicalion, appeal 1 ¢valualor and /ot equations writlen eg, 42+¥% = >U, will be lreated as malpractice.

- R ‘ (08 Marks)
i b. in liqui .ﬁpﬁed manuf%scﬁuf,mg of MMC’s. (08 Marks)
©; (‘}f,

3 a. Describe with sketch epoxy curing cycte ofB C. (06 Marks)

b. Explain with neat sketches the lnjCCthl‘l m@ldmg and thermoforming process. (10 Marks)

4 a. List the difficulties are faced m%lj({ rjnachmmg OﬁF ’s. Explain Cutting operation for
PMC’s. oY ;
bt & (08 Marks)
b. (08 Marks)
Module-3 N
S a. Evaluate E; by the rule \ffl/mxture 72 (08 Marks)

b. Find E;, E;, V2 a;ru:.a &2 of a glass/epoxy lamina with 70% fib¢ /;,Vélu;ne fraction. The value

of Ef and E, axe@Sl Pa and 3.4 GPA respectively. Assumew\é;/a’/néV are 0.2 and 0.3

7 a. For failure analysis of a unidirectional lamina subjected to a 2D plane stress state and
expresses in equation form the maximum stress criterion, the Tg; — Hill criterion and the

Tsi — Wu criterion? (08 Marks)

b. Compute [A] [B] and [D] matrices for a [0/90°] laminate with the following properties

thickness of each lamina is 0.125mm, E;= 140 GPa, E; = 10 GPa, y;,=0.3, G, =5 GPa.
(08 Marks)

o (08 Marks)
€ ..

>

: Ty

OR e

i 6 a Fora wﬁ{dlssctlonal lamina in a 2D plane stress state. Derive reduced stlffne\ss matrix and
£ express s'thiéée matrix co-efficient in terms of engineering elastic constants. "

: b. Fl&& réduced stiffness matrix for a unidirectional lamina use elastic constants Ey ‘f 50 GPa,
) E7=20GPa, Vi, =0.2, Gi, = 5 GPa.

T IS

) O RN

‘ — Module-4

£

E

<

[

£
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a. Expleﬁnky‘}f and derive expression for A, B and D matrices for lamma{é\ (08 Marks)

b. A tensﬁezgpeilmen of a unidirectional composite is prepared such tba;t\t fibers make an
angle of 5&: the applied load. Determine the stress to cause faﬂh\re accjordmg to
i) Theﬁzmﬁnum stress criterion
iiy The n xfmq_gn strain criterion
The following pr;/a dﬁles may be used -
E; = 76.0 GPa, Eg3.= 5, .3 GPa, G12=235GPA, V;p = \}”‘ S 1250 Mpa, o1 = 30MPa,

112 = 50MPa, 6,c = 1@6@MPA 62c = 100MPa. (08 Marks)
\ Module-5 N
a. List the NDT methods are Q@rmally used for testmg *RP. (06 Marks)
b. Explain following inspection: And quality control m h 5.
i) Hardness testing {({, ,//;? \Pd
i) Ultrasonic inspection =7 (10 Marks)
Write a note on application of composnte m&terlals on the following industry.
a. Automobile
b. Aircraft
c. Electrical and electronics
d. Sports. (16 Marks

20f2
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Fifth Semester B.E. Degree Exammatlmf%“])ec 2018/Jan.2019
Introduction to Composgute Materials

Time: 3 hrs. . Max. Marks: 80

(08 Marks)
. (08 Marks)

50, will be treated as malpractice.
o

2 a. Explain with a neat. sketch stir casting and squeeze castmg process. (12 Marks)
Give the apphqaﬁons of AL, Mg, Tibased MMC (04 Marks)

=

‘Module-2
3 Explgn‘;,}the following with a neat’ Ske‘tch

a. Hand layup process =

b. Filament winding.

(16 Marks)

4 Explain the follovymg w1th a neat sketch’
Extrusion proces&wm
Injection moul@mg process.

g

o

(16 Marks)

&

(10 Marks)

(06 Marks)

s

Determine the global and 1ocafstresses in an angle lamina. (08 Marks)
For a graphite/epoxy umdﬁ%btlonal lamina, find the following :
i) Compliance matrix+"
i1) Minor Poisson’s ;atlo
iif) Strains in the“l — 2 co—ordinate system if the applied stresses are :

o, =-3 MPa, T;2=4 MPa
[Use E; = 18§1GPa, E,=10.3GPa, vi2=028, Gj;=7.17GPa]. (08 Marks)

o e

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Module-4
Explain the following :
Tsai — Hill failure theory
Tsai— WU failure theory. (16 Marks)

%Rg Lo

Find the 3 stiffness matrices [A] ,&B] and [D] for a three—ply JO/%O/—45] graphlte/epoxy

laminate as shown in Fig.Q the unidirectional preperties from given data of
graphite/epoxy. Assume each la.n%whas a thickness of SQmWW

[Use : E; = 181GPa, '10.3GPa, vy =0.28, %G = 7.17GPa). (16 Marks)

omm

gmm -

Smm

Write a note on typlcal flaws in comp031

cycle at which, th%ult ocCurs. Ly (08 Marks)
i (08 Marks)
Give f@g applications of e@% si
. Automobile % N

Fa Y &@y :

(%,
Space hardware * ., i e
Electrical and Eléctronics A
Marine ¢ ¥ o™y 7

B . P -

Sports equipment. (16 Marks)

* %k %k ok ok

2 0f2
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USN : 17AES2
»a@ '
Fifth Semester B.E. Degree Exammatmn,f%ec 2019/Jan.2020
Introduction to Compositg Materials
Time: 3 hrs. Max. Marks: 100
1:-a (05 Marks)
b. (05 Marks)
C. (10 Marks)
OR o
2 a. Give five examples of naturally found composites. What are the constituents of these natural
composites? ;. (10 Marks)
b. Define the follow %ﬁ
i)  Isotropic, bé
ii) Orthotroplc body
H mogeneous body and :
v)  Non homogeneous body.' “W 2 3 (10 Marks)
%\ &
3 a. What are the fiber factg g@t contnbute to the meehéﬁ‘ical performance of a composite?
,,,,,, { 4 (10 Marks)
b.
(10 Marks)
4 a. Describe extrusion and inje%gon mouldmg mam;ﬁcturmg method of polymer matrix

compos;tes -with neat sketch, (10 Marks)

(10 Marks)

Longltudmal‘“Young S modg%kls E 1
TransVegSg Young’s modu %% E>
Maﬁn@@P&plsson s ratio Vi "/
iv) In-Plane shear modulus Glz (20 Marks)

( OR

Number of mdependent ‘elastic constants for three-dimensional anisotropic, monoclinic,
orthotropic, trans: rs‘%ly isotropic and isotropic materials. (05 Marks)
Derive the stress’ tansformation matrix from local fiber coordinate system (x-y) to global
coordinate syst@ei‘n (1-2) in two-dimensional. (15 Marks)

1of2
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Module-4 %
Based on the Von-Mises distortional energy theory, d%ht ne the parameters of Tsai-Hill
failure criterion. % (15 Marks)

Explain maximum stress and maximum strain theor@“ﬁhg:ough Mohr circle diagram.
9 (05 Marks)

Based on classical laminate plate theory, oments {M} resultants

related to midplane strains and curvatur (20 Marks)

Applications of composite mater

i)  Automobile industry

il)  Aerospace industry < Q% Y

iii)  Sports equipment. ., ﬁ (15 Marks)

Short notes on future poter (05 Marks)

Explain destru v nd non-destructive testir ng of composite structures. (10 Marks)

Explain tenslle egmpresswn flexural, shear and hardness testing of composite structural
(10 Marks)

20f2
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