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l\fifrd/Semester B.E. Degree Examination, Dec.2017/Ja~.r:::Z~()18
/~ov:;~fz Material Science (§'o{'
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Time: 3 hrs. ~~)'" ,~~Max. Marks: 80
/1//,' 'Ie,)\.

Note: Answer ~~~ff;LVEfull questions, choosing one full questiJ'iifr~;" each module.
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<:: //\ Module-l G"~';::
1 a. Defin~ APF. Ca\Cula\~~~)~F fO.ran i.deally pack~d HC~~ell. (07 Marks)

b. Classify the crystal de~~s;ts~~~xpla.mpomt de~ect WIth ~~~t~,@tches.. (07 Marks)
c. Calculate the rate of dl~~_~ Iron at 700 C. Take ':3\4.9 x 10-5 m2/s, E = 153.2 kJ/moJ.
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2 a. List linear and non-linear elasti~:~r<Wl1t1ies.E~~ll.ti~~on-linear elastic properties. (06 Marks)
b. Draw S-N curve and typical creep 9Y9:e. ExR§5them briefly. (10 Marks)
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3 a. Explain the rules governs the formation of~gg solution.
b. What are the different cast metal struchires?~J;X'"Lainwith neat sketches.
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c. Draw Fe-Fe3C diagram. Explain t~_~~ion ~)
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4 a. Define homogeneous and het_~rqeheous nucleationr.i in an expression for critical radius
of nuc.leus. '> (S.--.-:) V~\ (06 Marks)

b. Explam the effect of all9:~i-elements to the steel. '-=~~ (04 Marks)
c. Two metals A and B ,-b~«((jlheir melting points at 60ote_~!lcl 400°C respectively. These

metals. do not fO.rm ~::,~\mpound or inte~me:allic phase:::th~~~~~imum solubility i~ each
other IS 4% which, Jemkms the same until 0 C. An eutect~r. :a~tlOn occurs at 300 C for
65% A. " (S:'J) \-"~/'
i) Draw the p~is~i~gram and label all the phases and fields. (;/w
ii) Find the t6rr~f..ature at which 20% A and 80% B starts and en~~dification.
iii) Find the::t~t\lP~rature at which the same alloy contain 50% liquid a'}?;'~% solid.
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5 a. Def){!~'h~{treatment. Give its classification. ?/,,..,(Q5 Marks)
b. D~~fh;gt.lishbetween Austempering and Martempering. t'<;(~5Marks)
c. D~'a\\t:'P'YTdiagram. Explain briefly. v<>(~~llrkS)
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6 a. With neat sketch explain Jominy end quench test. (06 Marks)
b. Explain age hardening of A/-Cu alloys. (04 Marks)
c. Explain the properties, compositions and uses of gray cast iron and SG iron. (06 Marks)

(04 Marks)
(04 Marks)
(08 Marks)
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~ Module-4
a. O~x ceramic. Explain briefly the types of ceramics.
b. 6&!1l1e applications and mechanical properties of ceramics.
c. DefiI)e"\~rt material. Explain briefly the types of smart materials.
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Write a not~~)
a. Shape memor(a1tQYs
b. Piezo electric rrf~(yf\~
c. Fibre optic materl4:~
d. Use of non-des tructi v )~ing
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a. Define composite. How do' ou
l
classify composite~9,-~

b. Explain the role of matrix and ! i~cement in 1e~po ite material.
c. With flow chart explain the pro\itlcti(}~ of carbon'tIb?es.
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10 a. With a neat sketch explain pultrusion proce'is. (07 Marks)

b. List the advantages and applications o:(~~~es. (05 Marks)
c. Calculate the tensile modulus oK,,~,@sti6tt>;-:-~ unidirectional carbon fibre reinforced

composite material which cont~6:~% by..~~51ume of carbon fibres in iso-strain and
iso-stress condition. Take Youn~"'i.~dulus of carben fibre as 37.86 x 104 N/mm

2
• Young's

2 ",~}V />'
modulus of epoxy = 42 x 10 N/Qlny. 'v/ (04 Marks)
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(16 Marks)

9 (06 Marks)

(06 Marks)
(04 Marks)
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