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Note: 1. Answer any FIVE full questions, choosing 'ONE Jull question ﬁ'om each module.

2. M : Marks, L: Bloom’s level , C: Comse outconies.
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Module— 1 : M| L C
Q.1 | a. | List the three primary classifications-of solid materials. Explam br1eﬂy the | 06 | L2 | CO1
distinctive chemical features of each,
b. | Classify and briefly explain primary atomic bonds. 03 L2 | CO1
c. | Define unit cell of a crystal lattice. Name and sketch. the various crystal | 06 | L2 | CO1 |
structures (unit cells) comnonly present 1n matenals Show the value of
edge length (a). -
Q.2 | a. | Explain the followmg terms related to crystal: structurc 66 | L2 | CO1
(i) Size of unit cell” (i) Coordmat;on number
(1)) Atomic. packmg factors
b. | Determine’the Atomic Packing Factor (APF) for FCC structure (Unit Cell). | 08 | L2 | CO1
c. | Classify : and briefly explain crystal: lattice imperfections. .+ 06 | L2 | CO1
Module -2 -
Q.3 | a. | Explain the term diffusion. State and briefly expi "n,f_,fhe various types of 08 | L2 | CO2
diffusion mechanisms. e
b. | State and explain Fick’s Iaws ‘6f diffusions. 08| L2 | CO2
c. | State and gxplain any two factors that mﬂuence dlfﬁ ision process. - 04 | L3 | CO2
, OR L -
Q.4 | a. | Define the followiné";. S 04 | L2 | CO2
i) Phase  ii) Phase diagram  iii) Phas‘é equilibrium
iv) Solubility limit.
b. | Explain ‘Lever rule’ for the constwchon of phase dlagtam 806 | L2 | CO2
¢. | Name and explain the three mvanant reactions that:take place in Fe-Fe;C | 10 | L2 | CC2
- | phase dldgl‘dm -
Moduk 3 . “
Q.5 | a. | Name and explain the various mechanisms. by which the nucleation of solid | 10 | L2 | CO3
| particles in liquid metal occurs.
b. | Explain with surcable diagrams the process of precipitation hardening. 10112 | CO3
. OR-
Q.6 |a. Explam bi 1eﬂy the following heat treatment processes : 16 | L2 | CO3
(i) Annealing " (ii) Normalizing »_(it) Tempering  (iv) Nitriding
b. | What do you understand by 01 itical radius for nucleation? 04 | L2 | CO2
* Module - 4 :
Q.7 | a. | Classify the various surface coatmc techniques used in surface engineering. | 04 | L1 | CO4
b. | Briefly explain Chemical Vapour Deposition (CVD). 160 | L2 | CO4
¢. | Write a note on Lubrlcauon and binders. - 66 | L1 | CO4
OR :
| Q.8 | a. | Briefly explain the powder-metallurgy process using flow chart. 08 | L2 | CG4
b. | State and briefly explain the various methods of atomization processes used | 12 | L2 | CO4
for preparing the metallic powder.
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Module -5
Q.9 |a. | What is the Chemical Composition of grey cast-iton? Show the | 06| L2 | CO5
microstructure by stating the various properties and uses of grey cast iron.
b. | Name the various alloying elements and their iriﬂlience over steel alloys. 08 | L2 | CO5
¢. | How are copper alloys classified? Deslgnate and state the propertles and 06| L2 | CO5
uses of copper alloys. : -
.R ;
Q.10 | a. | How composite materials are clasmﬁed State their constltuenis used 06| L2 | CO5
b. | Name and briefly explain the various types of fibers nd»matnx materials | 68 | L2 | CO5
used for Fiber Reinforces Plastics (FRP).
c. 06 | L2 | COS

Explain the process of obtaining Material data.
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