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EXAMPLE PROBLEM 5.2

For a 40 wt% Sn—60 wt% Pb alloy at 150°C, (a)
What phase(s) is (are) present? (b) What is (are)
the composition(s) of the phase(s)?

600
300

500

(°F)

o 200 11400

Temperature

- 300

100 A 1-00

100

Fig. 10.8 The lead-tin phase diagram. For a 40
wt% Sn-60 wt% Pb alloy at 150°C (point B),
phase compositions and relative amounts are
computed in Example Problems 5.2 and 3.3.



EXAMPLE PROBLEM 5.3 | }%

-\
For the lead—tin alloy in Example Problem 5.2, s
calculate the relative amount of each phase present s

In terms of (a) mass fraction and (b) volume fraction.
At 150°C take the densities of Pb and Sn to be
11.23 and 7.24 g/cm3, respectively.

SOLUTION
C.—-C _
(a) W, =——— _B=40 66
C.-C 08-10
% W), = gl _% = gg_ig =0.34
: L\\g‘; p



(b)

100 .

_ % ?’-‘QF
IOa - i y
CSn(a) N CPb(a) ,;_h;.])ﬂ/? 4
/OSn pr Lo
3 100 3 .
= 10 ) 90 =10.64g/cm
7.24g/cm® 11.23g/cm’
b = 100
g CSn(ﬁ) n CPb(ﬂ)
IOSI'\ /OPb
B 100 B .
= 08 5 =7.299/cm

_I_
7.24g/cm® 11.23g/cm®



W, 0.66

Vo Pu 10.64g/cm’

W, W, 066  0.34
P. Ps 10.64g/cm®  7.29g/cm’

=0.57
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(2) FEPfetE (nonequilibrium freezing) ¢ \§

1) Bk v e A IR A T 5 _iﬁﬁﬁ
Consider now a horizontal cylinder of liquid alloy .

having uniform composition X,.
assumptions :

l. Uniform liquid composition

Il. A flat solid-liquid interface

. Negligible solid-state diffusion

IV. k,= constant
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Figure 8.2 (a) Composition profile along a
rod solidified from the left end. (b)
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has solidified, illustrating normal
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Normal Freeze Equation

dM (before freezing) =C,AdZ

dM (after freezing)
=C,AdZ +dC,A(L-Z—-dz)

Fig. 8.4 Solute redistribution
during solidification of a volume
element dZ. (a) Solute profile
before volume element freezes.
(b) Solute profile after volume
element freezes.



Since the solid composition at any position Z is
simply k,C,(Z) we obtain the normal freezing
equation,

(8.8)
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2) X (zone melting)
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Zone melting is an extremely effective method
of removing impurity elements having k, values of
less than 0.5. For example, with an impurity of

. ky= 0.1 the average concentration of the impurity

% In the first half of the rod Is reduced by a factor of
Y -+ around 1000 after only five passes.
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[ s ) Fig.8.17 Schematic illustrations of cellular interfaces.
jf (a) Longitudinal view and (b) transverse view.
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