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Problem solving on solidification
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Q. Calculate ratio of surface energy term to volume
energy term in the nucleation energy equation at critical
condition.

Q. Calculate critical free energy of nucleation of ice from
water at (a) 0°% (b) -5°c and (c) -40°% . Also calculate
critical radius at each temperature. Enthalpy of fusion of
ice is 6.02 kJ moll. The energy of ice water interface is
0.076 Jm=2. Molar volume of ice can be taken as 19 cms.
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Q. Calculate undercooling required for liquid to crystal
transformation in tin. Enthalpy of fusion for tin is 0.42 GJ m-.
Appreciable nucleation occurs when free energy of critical
nucleus is 1.5x 1019 J. The energy of liquid-crystal Interface is
0.055 J m=.

Q. A casting of 200 x 100 x 70 mm?3 size solidifies in 10
minutes. Estimate the solidification time for 200 x 100 x 10
mm?3 casting under similar conditions.
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Q. Three castings have same volume but different shapes.
The three shapes are sphere, cube and cylinder having
height equal to its diameter. Find the ratio of their

solidification times.
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