USN 10ME42A/AU42A

Fourth Semester B.E. Degree Examination, Dec.2014/Jan.2015
Material Science and Metallurgy

£ 4 Time: 3 hrs. Max. Marks:1
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g N{ﬁ&/g Answer any FIVE full questions, selecting atleast TWO questions from e@fart.

3 +

% O PART - A %

2 1 a ine and compare the atomic packing factor of a B.C.C and F.C. &crystal structure
= wi ct of densities. ’\ (10 Marks)
i. b. The 4 y of Iron is 7.88 gm/cm’ and the atomic weight is SS(@Calculate its atomic
W radius. ’ (05 Marks)

c. The d1fﬁ151£%?oef’ﬁ01ent of nickel in austenitic steel 1s&f(l)z m’/sec at 500°C and
10" m¥sec a¥4000°C. Calculate the activation energy fg{ihe diffusion of nicke! in this
alloy over this ter\% ¢ range.

OO @ (05 Marks)

2 a. Draw the stress — strain d@m for a ductile rnqg'ial and explain the mechanical properties

in elastic and plastic region (10 Marks)
b. A copper wire has a nominal b{?ﬁ : stren"?&h of 300 MPa its ductility is 77% reduction of
area. Calculate the true stress for fr€d)sc (04 Marks)

e

Derive an equation for critical reso v she ar stress in slip. When it is maximum? (06 Marks)

xpl the different stages of creep. (06 Marks)

3 a. Define creep. With a typical c
b. Difference between Ductile re over Britt cture. (04 Marks)
c. Explain Griffith’s criteri @ brittle fracture. (04 Marks)
d. Drawthe S—N dlagr?@ mild steel and aluminitum explain. (06 Marks)
4 a. Explain the me ﬁ@sm of solhdification in pure metals agﬁ derive an expression for the
critical size o ucleus. ] (08 Marks)
b. What are (gbtors that affect the cast metal structure? Show ;itfj‘natically, the different
cast met cture {06 Marks)

) e v
c. Whag &z solid solution? List the Hume Rothery rules for the fornQ% of substitutional
sr@ ution 'y (06Marks)

'

PART - B 7
5 g-’ Draw a neat sketch of Fe —~ FesC system and show all phase fields, temperature, osition
_ ,;*::;‘\ on it. Write down the three reaction involved in Fe — Fe;C system. a ks)
..{ - b. Explain the construction of two metals is completely soluble in liquid state and

soluble in the solid state. Give the typical example. (06 Ma
c. A binary alloy A — 50% B, contains at particular temperature two solid phases a and . Th
compositions of a and p are 5% B and 95% B respectively. Calculate the amount of o and B
in the alloy. (04 Marks)

—"{

Importtant 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

6 a. What is T.T.T diagram? Explain with a neat sketch, the martensitic transformation of

austenite. (10 Marks)
b. What is heat treatment? Briefly explain the different surface treatments with sketch.
{16 Marks)
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a. Compare the micro structure, composition, properties and application of S.G. Iron and

gray C.L
b. Explain the effect of different alloying elements on steel.
c. Give the composition and application of copper and its alloy.

(08 Marks)
(06 Marks)

(06 %@

&f A Define a composite material and classify composite materials according to
1 /.. i) Matrix materials and i) Reinforcement materials used.
b.¢"What are the techniques of producing M.M.C’s? Explain briefly.

c. the advantages and application of composite materials.
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Marks)
)\(b {06 Marks)

(06 Marks)



