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11. A Kirtkendall-type experiment was petformed n the A-B alloy system. Markers
placed at the onginal interface were found to move with the iroconcent ration front,
N =045 After a S0-hour anneul the falloawing dats were obiamed.
Concentrzion gradient at M, =0.4% sMNy/=2=3 cay
Seif diffusion coefficient of A, D" = 2.0x107 cmt” ¢
Sclf diffusion cocfhciont of B, DR = 1.5%10" cm® 5

(a) Assumc that A and B form regular selutions, ie., the enthalpy of pixdng
AH = DNNy, where 0= 0. 3RT. State your assumptions.
(1} Calculate the marker displacement relative 1o the end of A-rich. (%)
(i) Caleulate the Matano micriace displacement refattve 1o the end of A-
rich. {5%)

{1} Calculate the Matano mierface displacement relativs to the marker,
(3%}

(b} Suppasc wow that the marker displacement of part (a} were zero dus to
porasity.

(i) Caloulste the pore volume per unit cress sectional arca al t=50 hours,
(3%)

(i) In which part of the specimen do vou expect the pores 1o form? {3%)
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12, Please answer the {ullowing questions using phase diagram of Ap-Cu gGven below.

{2) Diraw [ree snergy versus concentration corves at T=1600, 330, 779 and
SO0 'C. (5%)

{b) Drtaw the varacion of E;_—. with compoation acrass the plase diagram at
S0 o (5%)

(€} Dwaw a Ag-Cu diffusion couple annealed for a short time at 600 °(, aad
explain & briefly. {5%)

{d} Draw microstructures of (1} 15 wi% Cu-85 wi% Ap, (i) 28 wete Cu-72 wi'ls
Az and (1) 85 wi Cu-13 wa¥ Apg when cooled down slowly from elevared
temperature. [5%) :

{e} Calculate the amount of o, B and eutectic phases in part (d}). (5%)
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