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Binary Phase Diagrams 
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Informations  Provided  from  
Binary Phase Diagram 

For  P= 1 atm, at a specific T and composition: 
 

1. What are the equilibrium phases?  
2. What are the compositions of equilibrium phases? 
3. What is the relative amount of each phase? 

 
 

Equilibrium  ⇔  Very  Slow  Cooling or  Heating 
                            Keeping at T for a long time.    
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• 

• 

Point x : 20% Cu + 80% Ni,  at 500 °C 
1. equilibrium phase:  homogeneous 
                                   solid solution. 
2. composition: 20% Cu 
3. Amount: 100% 

 
Point y : 70% Cu + 30%Ni,  at 1200 °C 
1. Equilibrium phases: liquid + solid 
2. Compositions: 
         Liquid solution: 78% Cu 
           Solid solution: 62% Cu 
3. Amount: 
 
        Liquid: 

 
 

         Solid:     
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S 

L S + L 

Lever  Rule: calculate the relative amount of each phase when two 
phases are equilibrium (coexist). 
 

                          Amount of solid = (zn/mn) 
 

                          Amount of liquid = (mz/mn) 
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T1 

T2 

For very slow cooling from T1 to T2  
   composition of liquid changes:  c → f → j → h 
   composition of solid changes:   g → e → i → b  

S 

L 

S + L 
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G(XCu): 
Gibbs Free Energy-composition curves 
 at some specific temperatures. 

T=Tm(Ni) 
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G(XB): 
Gibbs Free Energy-composition curves 
 at some specific temperatures. 

Isomorphous phase diagram 
     with minimum Tm 
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Isomorphous phase diagram 
     with maximum Tm 

G(XB): 
Gibbs Free Energy-composition curves 
 at some specific temperatures. 
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Imissible (missibility gap) of solid solution at low T. 
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Eutectic  Phase  Diagram 

α β 

α + β 

L 

XE 

• 
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Hypoeutectic: 
     XCu < XE 

proeutectic  α 

eutectic  α 
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Eutectic α  

Proeutectic α 
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Hypereutectic: 
  XCu > XE 

Proeutectic  β 

Eutectic  β 
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Peritectic  Phase  Diagram:  L + δ  → γ 

• 
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Monotectic and missibility gap in Liquid solution.  

• 
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β’ - brass 

Diffusion couple 
      Cu  +  Zn 
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Ternary Phase Diagram 
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3D  Ternary  Phase  Diagram 
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Ternary  Phase  Diagram  at  specific  temperature. 
Isothermal section of 3D phase diagram. 
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Ternary  Phase  Diagram  at   
some specific  temperatures. 

 
Isothermal section of  

3D phase diagram. 
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END 
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