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Q.No Question 

1. Determine the undercooling temperature for homogeneous nucleation if the number of 

atoms in the critical nucleus for Iron (Fe) is 734. Given: The melting temperature of Fe is 

10 

1538°C, heat of fusion 1737 1/cm3, solid-liquid interfacial energy 204 x 10-7 I/cm2, and 

lattice parameter for Fe 2.85 A. 

2/ A microstructure of a Pb-Sn alloy is shown below. The dark constituent is a lead-rich solid a, 

and the light constituent is a tin-rich solid B. Specify the nature of the alloy. The weight 

fraction of the proeutectic phase is 0.21. Determine the composition of the alloy. 

10 

m 

For hypo-eutectoid steel of 0.3 wt% carbon, calculate the following: 

The amount of austenite and proeutectoid phase, just above the eutectoid temperature 

The amount of ferrite and cementite just below the eutectoid temperature. 

Oraw th Braw the microstructure of this steel just above the eutectoid temperature and at room 
10 

temperature. 

Ekplain the microstructural evolution and origin of a hypoeutectoid pearlite. 
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[al Difterentiate between homogencous and heterogeneous nucleation that accompanie 
Marks 

soliditication proccss. Praviac a suntabie exatmple for heterogencous nucleation. 

[b| Calculate the radius of the critical nucleus that proceeds to form erystalline Nickel durng " solidification ewent. Use the t0owing data in calculation of critical radius and state signutenze o 10 his critical si7e 

Latent Hleat of Fusion for Nickcl: 2756 Jicm 
Solid-Liquid Intertacial Energy 255 X 0 Jcm 
pical alue tor Undercooling: 4R0 °C 

ure 
lor M1oiten Nickel: 1453°C 

CxDression 
uu Caplan FiCks irst and sccond law 1 dilfusion. I:xplan significance ot various teriis In 

DaD, esp 

t an cpression forraio of Diffusion coefficicnts at 800 K and 500 K ie. D(800K) 
DS0R). Justity thie ieuality: Daoox Ds00 
ate ume-Rothery rules and spell out criteria for formation of substitutional solid solutions 
Bascu on this state wnether compieteiy misCibie solld solutro wI De TOred in case ot Lopper Titanium systern. Atomic suze of opper: 0.1278 nn and thal of Ttanuuii is 9. 14 nm. 
b] A Copper(50a)-Nickel(59a) alloy s subjected to slow as well as suduen cooling trot a 

tructures that evolve in each case. 

Dra the crystal structures of a-Ferrite and -Austenite phases in Fe. FeC system State 
reavons far highet carbon solubility m Y-Austenite phase as coipareu tu utee 

Tb] Ditlerentiate tetwten cutectic and culectoid Iransformatiois tn parTaiiy tiisubie tinaty systems 

ate reasn tr tancllar architecture that torns in such processes 0 te hechanica 
al Comnpate he mostucture of ycultctoid, Culc upon evuluturi of vatitus phases ane 

pei 

Tures. Aane 

a steel willh 4 wt casbon content is coleil teetw TheT tetial t ctNC ALIg 
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