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Question Paper Code : 31407

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010.
Fourth Semester
MH 1151 — ENGINEERING MATERIALS AND METALLURGY
(Regulation 2004)

(Common to Fourth-Semester-Automobile Engineering, Production Engineering and
Second Semester-Mechatronice Engineering)

(Common to B.E. (Part-Time) Third Semester Mechanical Engineering
Regulation 2005)

Time : Three hours . Maximum : 100 marks

Draw sketches wherever necesaary.
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1. Draw isomorphous or partial eutectic phase diagram.

2.  Iron is allotropic in nature — Justify.

8. Differentiate annealing from normalizing.

4. What is austempering?

5. Give the effect of nickel and chromium in austenitic stainless steel.

6. What is precipitation hardening?

7. Distinguish polymer and ceramic with respect to mechanical and physical
properties.

8. What are PMMA and PTFE?

9. Define ‘twinning’ and ‘slip’.

10. What is endurance limit?
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PART B — (5 x 16 = 80 marks)

(i) Discuss the Hume Rothery Rules for substitutional solid solution, (8
@i) Explain the construction of phase diagram. {8
Or

Draw Fe-FesC phase diagram and label all the phases. Explain variou
critical points and draw the cooling curve for eutectoid steels. Calculat
the relative percentage of ferrite and cementite in 1.0% carbon steel.

What is TTT diagram? Discuss in‘ detail construction
TIT Diagram. Compare TTT and CCT diagrams.

Or

Compare surface chemical treatment and surface thermal treatmen
Discuss nitriding process and its importance for industrial application
What is Case Depth? How do you measure the case depth?

Discuss the unique features and applications of aluminium and its alloy
Discuss the most important strengthening mechanism of heat treatab
aluminium alloys.

Or

What is maraging steels? Give the effect of various alloying elements -
maraging steels. List the engineering applications of maraging steels ar
discuss the heat treatment procedure of maraging steels.

Discuss the properties and applications of the following polymers ar
discuss anyone fabrication methods of polymers.

@ PVC
Gi) PEEK
(iii) PPS and
(iv) PTFE.
Or

List the important engineering ceramics and its applications. Discuss t
properties and applications of 8i;N, and SiC.
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List the various hardness testing methods. Write a short note on Brinell
hardness testing and their significance. Calculate the Brinell and Vickers
hardness number of aluminium alloy.

Data :
Brinell Indentation diameter : 3 mm
Vicker testing load 100 Kg and Diagonal length : 3 mm.
Or
‘What are the properties measured from uniaxial tensile testing and write
their engineering significance? Draw the stress and strain curve for

aluminium, cast iron and low carbon steel. Differentiate tensile testing
with Creep testing.
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