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A21NdINTIalUNTTazane (Solubility Limit)

@ Figure 9.
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1 The solubility of sugar in a sugar-water syrup.
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THE GIBBS PHASE RULE
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Figure 9.2 The copper-nickel phase diagram
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How to build phase diagram
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FIGURE 12.5 (a) Phase diagram for a copper—nickel alloy system and (b) associated cooling curve for a
50%Ni-50%Cu composition during casting.
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Ficure 9.3 Schematic |
representation of the
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Ficure 9.5 For the copper—nickel system, (a) tensile strength versus
composition, and (b) ductility (% EL) versus composition at room temperature. A
solid solution exists over all compositions for this system.
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TABLE 8.1 Types of Three-Phase Invariant Reactions Occurring In Binary Phase Diagrams
Phase-dlagram
Name of reaction Equation characteristic
Eutectic L e, N a+ B a> \L/ <p
Eutectoid Tl N L TR p> bl < g
Peritecti L o\ \
- 7 %
Peritectoid a+ B s L y a> /7\ \\p
Monotectic [ Sy g a> N \\1.,
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Phase Diagrams, 2nd edition, Vol. 1, T. B. Massalski (Editor-in-Chief), 1990.

Ficure 9.6 The copper—silver phase diagram. [Adapted from Binary Alloy
‘ Reprinted by permission of ASM International, Materials Park, OH.]
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Ficure 9.7

The lead-tin phase diagram. [Adapted from Binary Alloy Phase
Diagrams, 2nd edition, Vol. 3, T. B. Massalski (Editor-in-Chief), 1990. Reprinted
by permission of ASM International, Materials Park, OH.]
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Ficure 9.9 Schematic
representations of the
equilibrium microstructures for
a lead-tin alloy of composition
C, as it is cooled from the
liquid-phase region.
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Ficure 9.11

Schematic
representations of the
equilibrium
microstructures for a
lead—tin alloy of
eutectic composition Cs
above and below the
eutectic temperature.
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Ficure 9.14  Schematic representations of the equilibrium microstructures for a
lead—tin alloy of composition Cy as it is cooled from the liquid-phase region.
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Ficure 9.15  Photomicrograph

£ showing the microstructure of a

@ °  lead-tin alloy of composition 50 wt%
Sn-50 wt% Pb. This microstructure is
composed of a primary lead-rich «
phase (large dark regions) within a
lamellar eutectic structure consisting
of a tin-rich B phase (light layers)
and a lead-rich a phase (dark layers).
400X. (Reproduced with permission
from Metals Handbook, 9th edition,
Vol. 9, Metallography and
Microstructures, American Society for
Metals, Materials Park, OH, 1985.)
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Ficure 9.19 A region | |
of the copper-zinc y+ L \
phase diagram that has 700 —

been enlarged to show
eutectoid and peritectic
invariant points, labeled
E (560°C, 74 wt% Zn)
and P (598°C, 78.6 wt%
Zn), respectively.
[Adapted from Binary
Alloy Phase Diagrams,
2nd edition, Vol. 2, T. B. . i
Massalski (Editor-in- 500 |— WES
Chief), 1990. Reprinted
by permission of ASM | | |
International, Materials 60 70 80 90
Park, OH.]
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A magnesium-lead alloy of mass 7.5 kg consists of a solid o
phase that has a composition just slightly below the
solubility limit at 300°C

(@) What mass of lead is in the alloy?

(b) If the alloy is heated to 400°C, how much more lead may
be dissolved in the Ol phase without exceeding the solubility
limit of this phase?

fisaunlanguaumilsluszuy Cu-Ag figaumadl 777°C Usvnaude

primary O Wazlas9as1y Eutectic wWuniUTuawnAy 0.73 uay
0.27 MUAIRU IVEIUNEUN ALV L aNL N AL
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