 Unit 10 Materials Glossary of Terms

See also: http://engineershandbook.com/Materials/physical.htm 

Alloy: a substance that has metallic properties and is made up of two or more chemical elements, of which at least one is a metal. 

Annealing: a heat treatment of a metal designed to produce a soft, ductile condition. Typically the metal is heated and allowed to cool slowly. 

Bronze: An alloy composed of tin and copper. 

Cold-working: a permanent deformation of a metal below its crystallization temperature. Deforming the metal creates more dislocations which entangle, pinning them and thereby strengthening the metal. 

Corrosion: oxidation-reduction reaction where electrons are released at the anode and taken up at the cathode. 

Dislocations: linear defects in a crystal. 

Ductile: can be drawn or stretched into wire and other shapes. 

Elastic deformation: materials return to their original shape after a small load or stress is applied. 

Face-centred cubic: crystal arrangement of close-packed layers of particles where three layers of particles alternate positions. 
Failure: ultimate separation of metal parts due to applied loads, i.e. it breaks. 

Fatigue: the application and release of stresses as metal is used which cause small cracks to grow, during many cycles of application, until they fracture. 

Grain: a crystal (ordered arrangement of atoms). 

Grain boundary: the interface between the grains or crystals. 

Hardening: heating and rapidly cooling steel. 

Heat treating: modification of properties and structure of alloys by specific heating and cooling cycles. 

Hexagon closest packing (HCP): crystal arrangement of layers of particles where two layers alternate positions. The layering is known as ABAB. 

Malleable: can be hammered into a sheet. 

Metallic bonding: bond formed by positive ions surrounded by a sea of valence electrons. 

Ore: a natural mineral deposit that contains enough valuable minerals to make it profitable to mine at the current technology. 

Oxide: a compound of oxygen with some other chemical element. 

Oxidation: the half of an electrochemical reaction where electrons are released. Oxidation occurs at the electrode called the anode. 

Pinned: the dislocations in a crystal get tangled or attached to atoms of an alloying agent. 

Plastic deformation: materials remain deformed after a load is added and then removed. 

Quenched: cooled rapidly. 

Steel: an iron-carbon alloy, malleable in some temperature range as initially cast. Steel usually contains some other alloying elements such as silicon, manganese, etc. as well as impurities such as sulphur and phosphorus. 

Strength: a measure of the ability of a material to support a load. 

Stress: the internal forces produced by application of an external load, tending to displace component parts of the stressed material. It is defined as the force (load) divided by the area on which it acts. 
Strain:

Toughness: the ability to absorb energy of deformation without breaking. High toughness requires both high strength and high ductility. 

Unit cell: The smallest repeating array of atoms in a crystal. 
Hardness: 

Rigid:

Pentavalent:

Tetravalent:
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