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1. The following figure illustrates a nucleation of a completely faceted cubic particle on a flat
substrate. Write down an expression for the energy change due to the formation of nuclei in a

functional form if its size. Then, find the critical size (4*, /*) and energy barrier of nucleation.

[from MIT lecture note]
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Q2. Prediction of Interface Reaction Products between Cu and Various Solder Alloys by

Thermodynamic Calculation,” Byeong-Joo Lee, N.M. Hwang and H.M. Lee, Acta Materialia, 45, 1867-
1874 (1997)
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Fig. 4. Caleulated isothermal section of Cu Sn-Pb ternary Hb 5. Calculated metastable phase cquilibria among
system at 250°C. Cue-rich [c.c., Pb-rich f.c.c. and liquid in Cu-Sn-Pb ternary
system at ’50 C. The Sn Pb eutectic composition ts denoted

by a filled circle.

Cu-rich FCC& liquidZte| tie lineg X|E3t7| I3 Culb ®H2l =EE O|US I BtLt= meta-
stable tie line2 CubSn52f O[O{M ULt 0= Cu6Sn57t 7| intermetallic compoundZ2td 0= &

O|2{3t HHHES E3||, metastable&| tie line0| =4 72| compound?t HZ0| EICIH OfH st

—

o
0| JEEX o5 = Utts FHOl| Z2H2= Lk



Q3. Prediction of Ti/Al203 Interface Reaction Products by Diffusion Simulation,” Byeong-Joo Lee,
Acta Materialia 45, 3993-3999 (1997)

Ti-Al-O, 1100°C

. ) ) o ) Fig. 3. Calculated diffusion paths (thick solid lines) after
Fig. 1. Calculated isothermal section of the Ti- Al-O ternary reaction times, 60, 600, 3600 and 7200 s between pure Ti and
system at 1100°C [19] ALO; at 1100°C. Equilibrium isothermal section (thin
dotted lines) and metastable phase boundary between (fTi)

and AL:O; (thin solid line) are overlapped.
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