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Figure E.1 Isothermal Transformation (I-T) diagram for AISI 1050 Steel. (From the

Atlas of Isothermal Transformation and Cooling Transformation Diagrams, 1977, p.
15. Reprinted by permission of ASM International, Metals Park, Ohio.)
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THERMODYNAMIC LOOP APPLICATIONS IN MATERIALS SYSTEMS

AGP FOR METAL OXIDES
AS A FUNCTION OF TEMPERATURE

H. /M0 RATIO
N N Y %§s
m/caa BATIO
/o‘ 4o ?m"‘ Yio* Vot Yio? Yot b5y
TEMPERAYURE IN DEGREES CENTIGRADE K@"
by o2 200 200 €00 aoo 1200 1400 1600 lboo 2000 300 _ 2400 ;
T T T 3
‘ | This line is hypothetical and apphes !a_— | ‘ ‘
! stoichiometric compounds. Aclual 1 | I X5l o=
20— decomposition is to Fe,04 containing —et — ) - n 47
Fe,0;1e at lower achivity o ﬁ’*—;/ | L1 wid
= i
0 S2C
‘ m o-"1;—1&r (@B 260 - w0 Ve e
5 0 = L‘ e |
/M?‘W /‘,/I ‘!w |+ % J‘
o =T | e ; w3
—T [ ] ¥
= %
-%0 i &
K
[ c¥5;=C0; o] 9
-100 o
L1 t Eh "
- 0
" w 2 3 7
-0 =5 %/ llﬂg%_ 10
§ -0 67— 4 ' L = -é;g{' o' 5 o
c g I ‘bv-." N &’0' ) [oR T =5 / ‘)ﬂ@ =i 5 o
-1 = = TS c X ~
TP P st P T "5 2™
P LT PAZEDNERAE
s L~ / /’ T / I I~ & ]
;‘ 1 =1 a0 = 2 71 ? A =
\ A a2 e L1 7 L] al | T
% e = P g
b | P // /% ‘,’
—
L F -
™ s b4 m g ™)
- = w0 U %
W A / 4
4 s/ ’
-220 - = .-—“‘3 70 o™
M o
// - ¢ 9/ 9?“ Ij|Z b
STy *O ‘1/
A ey W > SUGGESTED ACCURACIES
-0 e | 2 IS i
= xS 2 @® % 1 KILOCALORIE
[k " ®* 3wiocaories L[ ! 10
A T * |0 KILOCALORIES AN
-%0 ® £>10 KILOCALORIES H—A-260
LM
1 L I CHANGES OF STATE | ELEMENT ] OXIDE
~ = MELTING POINT M (] "
-m/ i | BOILING POINT | 8 a0 N 0 “':
- [ | | SUBLIMATION PT| & 3] ™
i TRANSITION PT.| T 1
-300 } - | -[ | N S ) | W w
200 400 600 ; B%ﬂ ar I%OG I?ﬂi:)R 1400 TISOO 1800 2000 2200 2400 9 ,9: w7
Lissorore 2ero EMPERATURE IN DEGREES CENTIGRADE o o o R
C0/CO; RATIO N N
; D
#y /H,0 RATIO m!{ m'ﬁ\ 4 o™
g0 o™ L e . w0 0% - o™ - ~ =
T4 s R \ N P\ “ Y N e

Figure E.2 The standard free energy of formation of metal oxides as a function of
temperature. (From L.S. Darken and R.W. Gurry, 1953, Physical Chemistry of Metals,

Fig. 14-4. Reprinted by permission of McGraw-Hill, Inc., New York.)
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Figure E3 The standard free energy of formation of metal sulfides as a function of
temperature. (From L.S. Darken and R.W. Gurry, 1953, Physical Chemistry of Metals,
Fig. 14-9. Reprinted by permission of McGraw-Hill, Inc., New York.)
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LOG R VS. 104T
FOR SELECT METAL-NITRIDE SYSTEMS
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Figure E4 Log .P;," 2vs. 10T for select metal-nitride systems. (From L.S. Darken
and R.W. Gurry, 1953, Physical Chemistry of Metals, Fig. 14-11. Reprinted by per-
mission of McGraw-Hill, Inc., New York.)
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APPENDIX E

EO AND -AF0 (-AGO) FOR SELECT CHLORIDES
AS A FUNCTION OF TEMPERATURE
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Figure E.5 The standard free energy of formation and reversible decomposition volt-
age of select chlorides as a function of temperature. (From L.S. Darken and R.W.
Gurry, 1953, Physical Chemistry of Metals, Fig. 14-12. Reprinted by permission of
McGraw-Hill, Inc., New York.)
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THERMODYNAMIC LOOP APPLICATIONS IN MATERIALS SYSTEMS
ALUMINUM-SILICON EUTECTIC PHASE DIAGRAM
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Figure E.6 Al-Si Eutectic Phase Diagram: No solid solubility. (From the Metals Hand-
book, 8th edition, v. 8, Metallography, Structures, and Phase Diagrams, 1973, p. 263.
Reprinted by permission of ASM International, Metals Park, Ohio.)
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APPENDIX E
SILVER-COPPER EUTECTIC PHASE DIAGRAM

oc Atomic Percenloge Silver
10 20 30 40 50 60 70 BO 90
1100 —oaas : : A .

1900F

1000 ]
[ 961.93°
s\l [ | | 7

900 \ v
(Cu) ‘ \\ | / ﬁa

1600F

800 780° ~ 7

100 F } 7.9 71.9 9:.2\%]

700

1200F \

600 |

I000F | Y
L

500 ===
A30F \
400
Cu 10 20 30 40 50 60 70 80 90 Ag
J.C. Chaston Weight Percentage Silver

Figure E.7 Ag-Cu Eutectic Phase Diagram: Terminal Solid Solubility. (From the Met-
als Handbook, 8th edition, v. 8, Metallography, Structures, and Phase Diagrams, 1973,
p. 253. Reprinted by permission of ASM International, Metals Park, Ohio.)
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THERMODYNAMIC LOOP APPLICATIONS IN MATERIALS SYSTEMS
BISMUTH-LEAD PHASE DIAGRAM
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Figure E.8 Bi-Pb Phase Diagram. (From the Metals Handbook, 8th edition, v. 8, Met-
allography, Structures, and Phase Diagrams, 1973, p. 273. Reprinted by permission of

ASM International, Metals Park, Ohio.)

LEAD-ANTIMONY PHASE DIAGRAM
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Figure E.9 Pb-Sb Phase Diagram. (From the Metals Handbook, 8th edition, v. 8,
Metallography, Structures, and Phase Diagrams, 1973, p. 329. Reprinted by permis-

sion of ASM International, Metals Park, Ohio.)
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APPENDIX E

NaAlISizOg-SiO2 EUTECTIC PHASE DIAGRAM
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Figure E.10 NaAlSi30g-S103 eutectic phase diagram: No solid solubility. (From C.
Klein and C.S. Hurlbut, Jr., 1985, Manual of Mineralogy, Fig. 12.5. Reprinted by per-
mission of John Wiley and Sons, Inc., Copyright © 1985.)

DIAMOND-GRAPHITE UNIVARIANT PHASE DIAGRAM
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Figure E.11 Diamond-graphite univariant P-T phase diagram. (From E.G. Ehlers,

1972, The Interpretation of Geological Phase Diagrams, Fig. 93. Reprinted by permis-
sion of W.H. Freeman and Company.)
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