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| :‘ Components and Phases
- = Components:
~ | The elements or compounds which are present in the mixture
4 (e.g., Al and Cu)
B Phases:
| The physically and chemically distinct material regions
that result (e.g., vand &).

Aluminum- S @A sx(lighter
Copper ” '

v (darker
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Phase Diagrams

* Indicate phases as function of T, Co, and P.

* For this course:

-binary systems: just 2 components.
-independent variables: T and C, (P =1 atm is almost always used).

T(°C)
1600 2 phases:
: 1500 - L (liquid)
for Cu-Ni - ey O (FCC solid solution)
system 1400 3 phase fields:
L
1300 L+ q
1200 “
(FCC solid
1100 |
solution)
1000 L1 1] _
0 20 40 60 80 100 Wt% Ni



Phase Diagrams: number and types of phases

 Rule 1: If we know T and Cop, then we know:
- the number and types of phases present.

T(°C)
« Examples:
P 1800 iquid)
15001 o \;\6‘)6 Cu-Ni
B(1250°C, 35): 1400 g’ ‘ phase
2 phases: L + o < diagram
1300 g

(FCC solid

1200F solution)

1100

1000 N I E— .
0O 20 40 60 80 100 Wt% NI



PHASE DIAGRAMS: composition of phases

Rule 2: If we know T and Co, then we know:
- the composition of each phase.

* Examples:
Co = 35wWt%Ni
AtTA:
Only Liquid (L)
CL =Cp ( = 35wt% Ni)
At Tp:
Only Solid (a)
Ca = Cp ( = 35wt% Ni)
AtTg:
Bothaand L
CL = Cliquidus ( = 32wt% Ni here)
CQ = Csolidus ( = 43wt% Ni here)
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PHASE DIAGRAMS: weight fractions of phases

e Rule 3: If we know T and Cq, then we know:
--the amount of each phase (given in wt%).

* Examples:
Co = 35wWt%Ni
At TA: Only Liquid (L)
Wi =100wt%, Wy =0
AtTp: OnlySolid (o)
Wi =0, Wy = 100wt%
AtTg: BothoandL

S 43 -35
WL—R+S A3 _39 -
Wo = —— | =

RTS8




THE LEVER RULE: A PROOF

* Sum of weight fractions: \M_ T WGL — 1
» Conservation of mass (Ni): Co=W C +W,C,
* Combine above equations:
— S - R
Co—CL RTS C,-C RTS
* A geometric interpretation:
CL CO G{I moment equilibrium:
I—T—\R S ‘E F: =W,S
wL W(I 1-W,

solving gives Lever Rule
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Cored vs Equilibrium Structures

« Cy changes as we solidify.

« Cu-Nicase: Firstato solidify has C ¢ = 46 wt% Ni.
Last o to solidify has C o = 35 wt% Ni.

 Slow rate of cooling: * Fast rate of cooling:
Equilibrium structure Cored structure
Uniform C,:

35 wt% Ni First a to solidify:

46 wt% Ni

Last a to solidify:
< 35 wt% Ni
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Composition

Cu-Au 4 Ni-Pd




	Phase Diagram 1
	Phase Diagram 2
	Phase Diagram 3

