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(5 55) The a(:‘j’fus?on vate of CQrbon in A iron (ferrite)
A5 10

and Y iron ( austenite) are given by

2 (— 18,100 C“%ole)/k
Dy = 0.00179 Cm/sec e T

(~ 33800 “Le) foT
2,
Dy = o0.2] cm/sec €

ol
R = 1.987 “Uigree-mole

@) Calculate the two a(ij"j’usion Coeff'fcl‘en'l‘s ok 800 onol
ot 1000°%

(b) Expfcun the maﬁnif‘uo&’. of Dy compaveol to Dy in terms
of afomic Styucture

) Prvaw o COmPosif-;on_dis{-qnce plot of o cavbon—iron
d‘fquion Cou,Ple heat -~ tveated of 800°C . (see jyon-—
Cavbon Phase diagram a5 below )

(o) ij ave commevcial Cavbuvizmg tyeatments of steel

Cavried out when the steel is austenitic ?
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. Figure , The phase diagram for metastable Fe-Fe,C.
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Questions . 1-10

tions,

1.

i}'\( H o 0 T

relate to the phase diagram shown below, A and B are pure elements and @, B, y are solid solu-

Assume equilibrium conditions unless otherwise specified. All temperatures are in degrees centigrade and al}

compositions are in per cent by weight. gig o gﬁﬁ__\}srﬁ i 5_5“>\5§_¥ é_t
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Which of the following is the name of the isothermal
reaction taking place at 700°C ?

(A) Peritectic (B) Eutectic (C) Syntectic
(D) Peritectoid (E) Eutectoid

The maximum solubility of A in B in per cent by
weight is most nearly

(A) 2% (B) 4% (C) 12% (E) 36%

(D) 14%

The amount of y contained in a 120-kilogram alloy
of 54 per cent by weight B at 600° C is most nearly

(A) 4.1 kg. (B) 41.2kg. (C) 49.4 kg.
(D) 58.8kg. (E) 70.6 kg.

o,

if an alloy of 10 per cent by weight B is cooled
from 440° C under nonequilibrium conditions,
which of the following conditions will be present
in the alloy?

{A) Liquid immiscibility

(B} Supersaturation

(C)} Peariite formation

{D) Martensitic transformation
(E) Liquation at grain boundaries

Go On To The Next Page
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. For an alloy of 70 per cent by weight A, the

percentage of phases present at 250° C are most
nearly

(A) 25.0% a and 75.0% B
(B) 42.3% a and $7.7% ¥
(C) 5§7.7% a and 42.3% ¥
(D) 7.2% 8 and 92.8% v
(E) 92.8%2 8 and 7.2% v

The compositions of the phases present in an alloy
of 80 per cent by weight B at 600° C are most
nearly

(A) a=7% B and 8 =90% B
(B) a=7%DB and y=23% B
(C) 8 =60% B and y=40% B
(D) $ =90% B and y=61%B
(E) 8 =90% B and y =65% B

If one assumes that pressure is constant at

1 atmosphere, what are the number of degrees of
freedom for a system with a composition of 45 per
cent by weight B at 720°C ?

(AYO (B)1 (C)2 (D)3 (E)4

. If one assumes that A and B are ceramic oxides,

the highest safe temperature at which a refractory
brick made from 70 per cent by weight B could be
used is most nearly -

(A) 440°C  (B) 680°C

(C) 780°C
(D) 920°C  (E) 1000°C .
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9. Which of the following graphs best represents a cooling
curve for an alloy of 20 per cent by weight B that is
cooled from the liquid?

(A) 1

Temp.
*C)

Time

200 Time 200 Time
(E) 1000,
800 30°C
T
T} 600 450°C
400
200 Time

10 . If the density of A is 2.25 grams per cubic centi-
meter and that of y is 2.70 grams per cubic
centimeter, the volume percentages of phases
present for a 40 per cent by weight of B alloy at
100° C are most nearly

(A) 6.1% a and 93.9% »
(B) 35.4% a and 64.6% v
(C) 39.7% a and 60.3% v
(D) 44.1% a and 55.9% »
(E) 60.3% a and 39.7% »
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(@) Anisotvopy
(b) Bvagg Law
¢) Bovn theovy of ionic Crystals
) Miscibility Gap (5 PRSE) & 59)
(e) CYitical Stress Ir\+€nsify Factor




