Homework 5: 9-5 (only b,d,f and h), 9-10, 9-33, 9-38, 9-42, 9-58, 9-63, 10-5, 10-15, 10-16

[image: image1.png]This problem asks that we cite the phase or phases present for several alloys at specified

temperatures.

(a) Foran alloy

nposed of 15 wi% S5 wtos P and at 100°C, from Figure 9.7, a and B phases
are present, and
Gy = 5 W% S-95 e Pb

= 98 Wi Sn2 wt% Pb

an alloy composed of 25 wto Pb-75 wt% Mg and at 425°C, from Figure 9.18, orly the &

phase is present; itz composition is 25wt Pb-75 wt%% Mg

an alloy composed 5 wt9 Cu and at 800°C, from Figure 9.6, B and liquid

phases are present, and

92 W% Ag-8 Wt

L= 77 Wit AQ23 wto Cu




[image: image2.png](d) For an alloy composed of 55 wt% Zn<45 wt% Cu and at 600°C, from Figure 9.7, B and ¥ phases
are present, and

= 51 W% Zn-49 wi Cu

§
. = 58 Wi9% Zn-42 wto% Cu
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[image: image3.png]we must first dstermine the

(f) For an alloy composed of 7.6 Iby, Cu and 114.4 I, Zn and at 60

Cu and Zn concentrations, as

C 70 by 100= 50wt
Cou = e < 100 = 5.0w%
CuT 76 b, + 1444 o

1444 I,

e 100
76 T, - 1444

95.0 W%

From Figure 9.17, anly the L phase is present; its composition is 95.0 wt% Zn-5.0 wt Cu




[image: image4.png](h) For an alloy compossd of 4.2 mol Cu and 1.1 mol Ag and at 9

determine the Cu and Ag concentrations, which centas follows:

will do in weight p

Mey ="

Agy = @2 mol)6as5 ginol) = 266.9 g
g, u e 9

= (11 mal)(107.87 gmol)=1187 g

A
'ag = "m, ag

C. 26699
CuTZ660g + 1187 g

11879

Cpg = & 100 = 30.8 Wt
407668 + 1187 g

From Figure

6, @ andliquid phases are present; and

8wt Ag-92 wei Cu

45 wio) Ag-55 Wiz Cu

0°C, itis first ne

essary to
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910 (a) Spreading salt on
o
21

et the melting temperature, since the liquidus line decreasss f

the eute:

ic temperature at about -21°C. Thus, ice at a tempsrature below 0°C (and ab

i be made to form a liquid phase by the addiition of salt

(b) We are asked to o sncentration of salt n 9% brine

solution at -10°C (14°F). At -10°C

smpute the o

sary to have a

0wt NaCF100 wt% H,0

3 wto% Na

167 it H,0

Thus,
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Crrine ~ Ciee 130

[
N =05 Cbrine

Solving

€, (the concentration of salt) yields a value of 6.5 wt2 NaCl-02.5 wt% H,0.




[image: image7.png]9.3 (a) This portion of the problem asks that we dtermine the mass fractions of « and B phases for an

80 s 8120 it P alloy (at 180°C). In order to do this it is necessary to employ the lever rule

Using a te line that extends entirely across the & + B phase field (Figure 9.7), as.

(b) Now it is necessary to determine the mass fractions of primary B and eutectic microconstituents

this same alloy. This requires us to utiize the lever rule and a tie line that extends from the




[image: image8.png]maximum solubllity of Pb in the B phase at 180°C (i.e., 97.8 wi% Snj to the eut

¢ composition

(1.9 wt% Sn). Thus

B. Weg This quanti is
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[image: image11.png]942 Inthis problem we are asked to specify temperaturs-composition points for all eutect

peritectics, and congruent phase transformations for a portion of the aluminum-

diagram
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=B+




[image: image12.png]Athird sutectoid exists at 15.

W9 A84.5 wt% Gu and 786°C. For cooling the reaction is

T

iher eutectoid exists at 23.5 it A-76.5 wto: Cu and 560

ling the reactio

ey 8+
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and
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Another peitectic exists at 2
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Another peitectic exists at 28.4 wi% ALT1.6 Wit Cu and 626°C. The rea

Loy

There is a single congruent meting point that exists at 12.5 w% AR87.5 wis Cu and
1049°C. The re:

upon cooling is

Lop




[image: image14.png]f carbon in an al

9.58 We are asked in this problem to determine the concentratic y for w

W, o
re,C
ntration in the alloy, employment of the

rbon

089, If we let Cy equal the

011 and W,

appropriate lever rule expressio

Equation (9.20), leadks to

67-C,
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Solving for C,, yields C = 1.41 wt% C.




[image: image15.png]263 This problem asks that we oid

ementite in an ifon

mpute the mass fraction of eute:

arbon alloy

that contains 1.00 wt C. In order

olve this problem itis necessary to compute mass fractions

mentites, and then to subtract the latter from the former. To calculate the

tal and prosutestoid ¢

mass fraction of total cementite, it is necessary to use the lever e and a tie line that extends
cross the entire a + Fe,C phase fisld as

Co-Cy _100- 0022

W, o= e 100082
Fesc = 2
<0 oo~ Gy 670 - 0022

146

Now, for the mass fraction of prosutectoid cementis

we use Equation (9.21)

G -076 100 - 076
594 504

Vg o
FeqC

‘And, finally, the mass fraction of sutectoid

menite W, o i just




[image: image16.png]peatlite transformation, two values of y and to

blem, we are given, for the austenite

105 Fo
values of the correspanding fimes, and are asked to determine the time required for 95% of the

this p

austenite to transform to pearite.

The first thing necessary is to set up two exprassions of the form of Equation (10.1), and

<5, we wil

then to salve simuhaneously for the values of n and k. In order to expedite this p




[image: image17.png]reartangs and do some algebraic manipulation of Equation (10.1).

follows:

Now taking natural logarithns

oy

Inft-y

or

“In(1-y) = k"

First of all, we rearmange as




[image: image18.png]which may also be expressed as

Now taking natural logarithms again, leads to

In

|| =1k + it
Ty

which is the form of the equation that we willnow use. The two equations are thus

”: Ink + nin(280 5)
oz

”: Ink + nin(425 5)
3

9

Solving these two expressions simultaneously for n and k yields n = 3.385 and k= 1.162 x 10

Now it becomes necessary to solve for the value of t at which y = 095, Algebraic

manipulation of Equation (10.1) leacls to an expression in which tis the dependent parameter as
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[image: image20.png]1045 Below s shown the isothermal transformation diagram for a eutectoid iron-carbon alloy, with time-

temperature paths that wil yield () 100% coarse pearlte; (b) 509 martensite and 50% austenite:

and

) 50% coarse pearlit, 25% bainite, and 25% martensite.
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[image: image22.png]1016 We are asked to determine which micr:

nstituents are present in a 1.13 wt% G iron-carb,

that has been subjected to various isothermal heat reatments.

(@) Martensite
(b) Prosutectoid cementite and martensite

(¢} Bainite

(d) Spheroidite

(¢) Gemenite, medium pearlit, barite, and martensite
() Bairite and martensite

(9) Prosutectoid cemenite, pearlite, and martensite
(h) Prosutectoid cementite and fine pearlte




