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I N D U S T R I A L E N G I N E E R I N G 
II S e m e s t e r 

PH 23C03: M A T E R I A L S S C I E N C E 
(Regulat ion 2 0 2 3 ) 

T i m e : 3 hrs Max. Marks : 100 

C O l T o m a k e the students understand the bas i cs of phase diagram and their appl icat ions 

C 0 2 T o impart knowledge about diffusion and P h a s e transformations 
C 0 3 T o introduce var ious mechan ica l properties and their measurement . 
C 0 4 T o learn about iron-carbon s y s t e m s , and about var ious ferrous and non-ferrous al loys 
0 0 5 T o introduce the preparation, propert ies and applications of ce ram ics , compos i tes and 

nanomater ia ls 
B L - B loom's Taxonomy Leve ls 
( L I - R e m e m b e r i n g , L2-Understanding, L3-Applying, L4-Analys ing, L5-Eva luat ing, L6-Creat ing) 

P A R T - A ( 1 0 x 2 = 2 0 M a r k s ) 
( A n s w e r al l Q u e s t i o n s ) 

Q. No. Q u e s t i o n s Marks C O B L 
1 What is a p h a s e ? Write the formula for G ibbs phase rule. 2 1 L I 
2 In C u - Ni alloy phase diagram, the composit ion of alpha phase is 

4 3 wt% Ni - 57 wt% C u and the composit ion of liquid phase is 32 
wt% Ni - 68 wt% C u . For alloy of composit ion 35 wt% Ni - 65 wt% 
C u at 1250 degrees cent igrade calculate the relative amount of 
e a c h phase present interms of m a s s fraction. 

2 1 L 5 

3 What a re the factors influencing diffusion? 2 2 L I 
4 Calculate the value of diffusivity by D in /s for the diffusion 

of carbon in y-iron (FCC) at 727°C. Given Do = 2.0 x 10"̂  /s, 
Q = 142 kJ/mol and R= 8.314 J/(mol.K). 

2 2 L 2 

5 D raw the tensi le load - elongation curve. 2 3 L I 
6 Write the Griffith criterion for c rack propogation. 2 3 L 2 
7 A samp le of g l ass has a c rack of length 2 pm. T h e Young ' s modulus 

of the g l a s s is 50 G N m"^ and the speci f ic su r face energy is 1 J m"^. 
Es t ima te its fracture strength. 

2 4 L 5 

8 D r a w the S - N curve 2 4 L I 
9 G i v e two examp les in e a c h (a) ce ram ics (b) composi te materials. 2 5 L I 
10 Wha t is the use of X - ray powder diffraction techn ique?. 2 5 L4 

P A R T - B (5x 1 3 = 6 5 M a r k s ) 
(Restr ic t to a max imum of 2 subdiv is ions) 

Q. No. Q u e s t i o n s Marks C O B L 

11 (a) Exp la in the unary P h a s e d iagram of Iron. 13 1 L I 
O R 

11 (b) Exp la in Cu-N i and P b - S n p h a s e d iagrams. 13 1 L I 

1 2 ( a ) Desc r ibe P ick 's laws of Diffusion and the diffusion mechan i sms . 13 2 L4 
O R 

1 2 ( b ) Exp la in appl icat ions of P h a s e transformation 13 2 L4 

1 3 ( a ) Exp la in m e c h a n i s m s of c reep and c reep res istant mater ia ls. 13 3 L3 
O R 



1 3 ( b ) Enumera te methods to evaluate its ha rdness by Rockwe l l , Brinel l , 
Knoop and V icke rs testing methods. 

13 3 L 3 • 

1 4 ( a ) Descr ibe F e - F e 3 C phase diagram sys tem in detail. 13 4 L 4 
O R 

1 4 ( b ) Descr ibe isothermal transformation d iagram for eutectoid iron-
carbon alloy. 

13 4 L4 

1 5 ( a ) Exp la in phys ica l vapour deposition ( P V D ) and chemica l vapour 
deposit ion ( C V D ) character izat ion techniques. 

13 5 L4 

O R 
1 5 ( b ) Exp la in T ransm iss ion electron microscopy and Atomic force 

microscopy character izat ion techniques 
13 5 L4 

P A R T - C (1x 1 5 = 1 5 M a r k s ) 
( Q . N o . 1 6 is c o m p u l s o r y ) 

Q. No. Q u e s t i o n s IVIarks C O B L 
16. Descr ibe homogenous and heterogeneous nucleation 15 2 L 5 


