AR PPERNETER (A7) Mﬁﬁfﬁiﬁiﬁ
FE S PR 1701 3 2 A5 1 | *FEas 2

Part1

Answer guestion 1-7 within SGst{qmunnﬂlsnutrestrwted}

1. Consider a binary system (alloy with A and B components) with two phases (o and B) in
equilibrivm. From the following free-energy-versus-composition figure (before equitibrium),
describe the movements of A and B atoms (between two phases) and the chanpes of the
partial molar frec encrgies of A and B in different phases (G,”, Ga ,GB“,GBﬁ)Mthe
systemmnvemtheduechunnfethbnﬂm {6%)

Free energy
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2. Thephmummnnnfshmppeldpmntmtﬂmﬂemmm a resuit of the ;
interaction between inderstitials and dislocations. How does the phenomenon change at very

high tempetature? And why? {694)

3. Annealing of a matetial system with very small initial grain size causes the erain of the

systera to grow. The general grain growth law can be stated as D=&", where D is the average
grain size of the system, & the proportional constant, ¢ the time of annealing, and » the i
exponent (equals to 1/2 for idea system). Whatﬁﬂmeﬂ’ectnftheanmalmgww
the value of # and why? (69 ) |

4, The activation energy for the motion of vacancy {in a crystal) includes mipration energy
and formation energy. Why do we have to consider the formation energy in the process?
(6%

5. In general, the dislocation movement is not smooth 2nd continuous, but rather it occurs in
steps. However, we still could determine the average velocity of dislocation {v). The velocity
could be stated in form of v—={olexp(-¢/kT), where k is Bolizmann’s constant, T"the absolute

temperature, ¢ an activation encrgy, and f{ o) a factor representing the stress dependence of
the dislocation velocity. What do you think the measured 7 represent? (6% )

6. In general, the dissociation of a total dislocation 1/2{101] on the close-packed (111) planes
of FCC crystals results in two partial dislocations (an extended dislocation). A distance
could separate these two partial dislocations. What are factors that ¢etermine the distance of
separation? (69 )
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7. In the 100 standard stereographic projection of a cubic sysiem, list the lines {planes) that
through the (111} pole. Could you give a relation between the index of the pole (h k 1)
and the index of the planes (pqn}? (6% )

8. Describe the Debyye model for crystals. Cuuld]ruu&&trmﬁtethetypmalwtu‘ahnnﬁﬁquency
of an atom in a crystal (step-by-step)? (8% )
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9. FEfAR B4 - Precipitation Hardening RO » FIAT S0 e Hdt e ARG -
(7%)

10. SN E SRR » ToRk T REEIRIRAR | - Martensite Phase, EMa[@ri®RE? (7% )|

11. S EA " S E# Y | - Galvanized Fron Plate - 2B Th @2 FHSrS
K (4 8) BEORIRGR? (75%)

12 FERARB R RERE OB - T TEESLaERST 5 » Critical Radivs » B4R RH
HRETEMSL? BRAEEGERRL? (7%)

13. R ek - EENER « - B T ISR - AR R RS
3R » No(X) + B TR0 - Marker - BYRSBOEENE + AX - WO ER L L Bd-R
RS AT T ISR | - Intrinsic Diffussivity, D, S Dg 7 (9%)

14. B2 M S MR  MARFRE  Melting - TEA T 8RR - Superheating >
FE 7 RERTE?  (69%)

15. Bl T  -Fe hIRETEI RN MER T+ Torsion Pendulum Test » R REIAHATE: FIRER
TR {LEE » Activation Energy » Q ?(GHIEHIATCMIRL 28 » BRI REY -
ArEE ) (7%)




