Important Note : 1. On completing your answers. compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

hfﬁ:h Semester B.E. Degree Examination, Dec. 2017/Jan 2@18
Introductlon to Composite Materlal )

Time: 3 hrs. \ ’ Aax. Marks: 80

Note: Answer any FIVE full questions, choosing one full question Irom each module.
ot Module-1 , ]
Define PMC. Des; ribe the shape of the reinforcement materlaia S, (06 Marks)

Write a note on followmg
i) Thermoplastic and thermosets
i) Carbon — carbon composites

(10 Marks)
O N -

Define MMC’s. Write the t‘y/pe of matrix and reinff : '_Pnt used their manufacture.

(08 Marks)
Explain liquid metallurgy techmque used manufacturmg of MMC’s. (08 Marks)
J‘Vlﬂdule-z
Describe with sketch epoxy curing cycie of PMC. (06 Marks)
Explain with neat sketches the injection mqu[dmg and thermoforming process. (10 Marks)
COR (O

List the difficulties are faced vn 1hemachmmg of FRP s. Explain Cutting operation for
PMC’s. ¥ K

(08 Marks)

Explain with neat sketch Autocfave process. - (08 Marks)
G Module-3 =

Evaluate E; by the rule of ‘mixture. AN\ (08 Marks)

Find Ei, Ea, V12 and G, of a glass/epoxy lamina with 70% f"b\r Volume fraction. The value
of Er and E,, ale 8‘~ GPa and 3.4 GPA respectively. Assume Yf and Vm are 0.2 and 0.3

respectwely SN o (08 Marks)
OR G
For a umdlmctlonal lamina in a 2D plane stress state. Derive reduced StlmeS‘l ‘matrix and
express these matrix co-efficient in terms of engineering elastic constants. . (10 Marks)
. Find reduced stiffness matrix for a unidirectional lamina use elastic constants E; < 150 GPa,
F) =20GPa, V»=0.2, G;» =5 GPa. (Oﬁ(Mvarks)
Module-4

For failure analysis of a unidirectional lamina subjected to a 2D plane stress state and
expresses in equation form the maximum stress criterion, the T — Hill criterion and the
Tsi — Wu criterion? (08 Marks)
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, Y12 = 0.3, Gk =5 GPa.
(08 Marks)
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OR
Expla n pLT and derive expression for A, B and D matrices for laminate..

 15AES2

(08 Marks)

A tensite specimen of a unidirectional composite is prepared such that tne ﬁbers make an
angle of 5“ with the applied load. Determine the stress to cause fallure according to

1) The max;mum stress criterion
ii) The mammum strain criterion
The following properties may be used

Ei1 =76.0 GPa, E27 =35, 5 GPa, G» = 2.35 GPA, V2 =0. 3J“‘0]’}: = 1250 Mpa oot = 30MPa,

T2 = 50MPa, 6ic = 1000’\4PA o2c = 100MPa.

o Module-5 R
List the NDT methods are normdlly used for testing. FRP.
Explain following inspection and quallty control n%thons
i) Hardness testing ;
ii) Ultrasonic inspection

Write a note on application of comp051te materlals on the following industry.
Automobile

Aircraft

Electrical and electronics
Sports.
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(08 Marks)

(06 Marks)

(10 Marks)

(16 Marks)




