Important Note : 1. On completing your answers, compulsorily draw diagonal ¢rosslines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equati‘o”ns written eg, 42+8

USN AN\ |6 M 1SMT32
Third Semester B.E. Degree E,xa:mmation, June/July 2018
Material Science and Technology

Time: 3 hrs. N, Max. Marks: 80
Note: Answer FIVE full quest'(ms, choosmg one full question from each module.
¢ Module-1
1 a. Draw the stress-strain cuch for mild steel and describe how the following properties can be
obtained from the curye \;«;’\1) Elastic modulus (i) Yield strength (iii) Ductility
(iv) Toughness \\/) U timate strength. (08 Marks)
b. A cylindrical specimen of steel having an original diameter of 12.8 mm is tensile tested to
fracture and found to have an engineering fracture strength o, of 460 MPa. If its cross
sectional d; ,“meter at fracture is 10.7 mm determine: (i) The ductility in terms of percent
area reuu(ﬂon (i) The true stress at fracture. (08 Marks)
2 a.. ‘«,Slate and explain Flicks first law of diffusion. (04 M"a;‘ks)
(oh. » Derive an expression for critical resolved shear stress for slip in a crystal structure. (06 Marks)
" ¢. State the factors that affect the fatigue strength of a metal. Explain them brleﬂy 8 (06 Marks)
. Module-2
3 a. Briefly explain the TTT diagram for eutectoid steel. (08 Marks)
b. Explain carburizing and flame hardening, with figure. (08 Marks)
OR
4 a. Compare Grey cast iron with Malleable cast iron, with refucnce to their composition,
structures, properties and uses. SO (08 Marks)
b. Write a note on properties and composition of dlfferent types ‘of brasses. (08 Marks)
Module-3
5 a. Explain homogeneous nucleation. Discuss the 51gmﬁcance of critical radius of nuclei.
(08 Marks)
b. Two metals A and B are used to form an: alioy containing 75% A and 25% B. A melts at
650°C and B at 450°C. When alloyed: mgether A and B do not form any component or
intermediate phase. The solid solublluy of metal A in B and of B in A are negligible. The
metal pair form an eutectic at 40% A and 60% B which solidifies at 300°C. Assume the
liquidus and solidus lines to.] traight. Draw the phase diagram for the alloy series and
find: ~
(1) The temperature% at which the alloy starts and completes solidification.
(i)  The percentdge of eutectic in the alloy at room temperature. (08 Marks)
OR
6 a Whatisa sohd \olutlonV Mention the types of solid solution. Also enumerate Hume-Rothary
rule govevnmg ‘the formation of solid solution. (08 Marks)
b. Explain the Gibb’s phase rule. (04 Marks)
¢. Derive the level rule for the binary phase diagram of two metals A and B completely soluble
m cach other. (04 Marks)
1 of2




10

1SMT32

Module-4
Give the classification of composite materials. { (04 Marks)-
List the applications of composite material. (04 Marks)

With neat sketches, explain the productlon or ERP s using hand moulding technique.

(08 Marks)
Explain the production of FRP usmg,
(1) Spray up process...». 7
(i) Filament winding’ process (08 Marks)
Explain the productlonpfm tal matrix composites. (08 Marks)
Module-5
What do you mear"by ER fluid? Explain with examples, the application of ER fluids in
different modes;” (08 Marks)
List the advantages of fibre optic sensors in smart structure. (08 Marks)
) OR
. Explain the following:
wForce sensors.
~Load cells.
Torque sensors. SN
Microphones. /20 <16 Marks)
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