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Metallurgy

Fundamentals




We will start with a brief overview



Metals Are Crystals

A Fundamental geometry of a crystal is the unit
cell

I Small box that Is exactly repeated as you move
across the crystal structure

A Iron has three crystalline structures:
I Ferrite: Body Centered Cubic
I Austenite: Face Centered Cubic
I Martensite Body Centered Tetragon



Ferrite Austenite

* Low temperature * High temperature
* Body-centered cubic | ® Face-centered cubic




Body Centered Tetragonal Unit Cell
Martensite




Unit Cells In a LatticeAustenite




Now Add Carbon

A Solid solutions of carbon in iron are the
foundational technology of our civilization
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A With more carbon you form E€, Iron Carbide

A Iron Carbide i€ementite

A Cementiteis 6.67% carbon

A PureCementiteis too brittle to be useful



If you have less than 6.67% Carbon,
you get mixtures

A With .83% Carbon, you gBearlite

I Fine layers ofementiteand ferrite
I Looks like an aerial photo of plowed hills



Pearlite
1095




With less than .83% carbon, you get:
Regions oPearliteand Regions of Ferrite

With more than .83% carbon, you get:
Regions oPearliteand Regions adfementite

Bottom Line:
At room temperature and at equilibrium, iren
carbon alloys will be ferritagementite pearlite,
or mixtures of these.



Areas ofPearliteand Ferrite
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A With heating to 723C or 1339F:
I Pearlite Ferrite,Cementiteare transformed to:

AAustenite

I Can hold much more carbaqup to 2.06%

I Only exists at high temperatures in IFon
Carbon alloys
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Ferrite Austenite

* Low temperature * High temperature
* Body-centered cubic | ® Face-centered cubic




From a home workshop
perspective, 728 or 1333 Is
Cherry Red






