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Q No Question _ Marks
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 Feis

10
1538°C, heat of fusion 1737 |/cm3, solid-liquid interfacial energy 204 x 107 |/cm?, and
lattice parameter for Fe 2.85 A
\o/ 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.
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‘/ For hypo-eutectoid steel of 0.3 wt% carbon, calculate the following:
1) The amount of austenite and proeutectoid phase, just above the eutectoid temperature
\/U{j The amount of ferrite and cementite just below the eutectoid temperature.
\/D/raw the microstructure of this steel just above the eutectoid temperature and at room 10

temperature.

L}’/(plain the microstructural evolution and origin of a hypoeutectoid pearlite.
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"€ Compulsory. Please read the questions carefully before aniwering
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1. a] Differentiat B ) e —— e —
E.nlllldlt':‘atm:; v hﬂ;:"'?d:h"""_'gm':”m and heterogeneous nucleation that sccompanies 3
S process. Provide a suitable example for helerogeneous nucleation
| |h||.dl.’_.‘Fh:1:In:c the m:;u: of the critical nucleus that proceeds 1 form crystalline Nickel during a
soliciicatian event. Use the following data in calculation of critical radius and state significance of
this critical size 10
Latent Heat of Fusion for Nickel: 2756 Iem!
Sold-Laquid Interfacial Enerpy: 255 X 107 Vem?
| Typical Value for Undercooling: 480 °C
Freezing Temperature for Molten Nickel: 14537
| 2. [a] Stare nnd explain Ficks first and second law of diffusion. Explain stignificance of varous terms in ]
EXpressian
- E
D=[ ﬂ:p[ -t ]
| 1 l.',T | 1 D
Ib] Obtain an expression for  rato of Diffusion coelTicicnts at KO0 K and 500 K 1 e, (3 B0k
I D SO0K ). Justify the inequality: Dyage # Dyag
LS Tllls'—"lﬂ Hume-Haothery rules and spell out criteria for formation of substitutional solid solutions.
| Based on this state whether completely miscible solid solution will be formed in case of Copper-
Titanium system. Atomie are of Copper 0.1278 am and that of Titanium is 0 147 am
. [0
i | bl A Copper(30%)-Nickel(50%) alloy is subjected to slow as well as sudden cooling from a
temperature of 1500°C to room temperature. Compare amd contrast the room temperature nucro
| | slructures {hat evilve in ench case. _ )
4, 2] Drraw the crystal structures of o-Fermte amd y-Austenite phases in Feo Fe O aystem  Suae |
reasans for hipher carban solubility in y-Austenite phase ay compared to a-Ferrie
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