


melting / production process / alloying (strength, T,....)
heat treatment

microstructure material properties

system (e.g. Cu-Ni)

components (pure substances or compounds)

phases (uniform physical/chemical characteristic)

solid solution — solvent + solute
solubility limit=> precipitation
pure materials — 2 phases: liquid + solid




Gibbs free energy: m S =Mmin

Internal energy entropy
bonding enthalpy) (disorder of molecules
entropy of mixing)

metastable

stable




phase composition <=> G minimization




Cu-x%Ni Phase Diagram (p=const)

phase composition
=f (T,c)

Gibbs phase rule
F=K-P+2

(F degrees of freedom
depends on number
of components K and
number of phases P)
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Non-Equilibrium Cooling
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Non-Steady-State Diffusion
Ficks's 2nd Law

solution (c(0)=0):

C(EX) =1- erf( 2\/XD_tj

S

erf(z) = %jexp(— z')dz’
7T o
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Microstructural Examination -

Metallography

preparation of cross section

-cutting

-grinding (SIC paper)

-polishing (e.g. 1um diamond suspension)

-etching (selective chemical attack of grains/grain boundaries)

sl N

optical microscopy
electron microscopy (transmission (TEM) or scanning (SEM))
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Intermetallic Phases/Compounds
(e.g. ceramics)
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Compaosition (at% C)
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Ck45
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