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Key terms
Mechanical properties: 
elements 
of 
a material that 
resist 
deformation from externa
l 
forces 
or 
loads.
Physical
 
properties:
 
elements of a 
ma
t
erial 
that 
can be 
defined 
and 
m
eas
u
red
, 
such as colour, 
si
z
e 
or
 
weight.
)



Properties of materials and components
When choosing materials or components for a design, manufacturers must consider the mechanical or physical properties required to ensure that the materials will perform the task.

 

Mechanical properties
Strength	Ability to withstand force, e.g. by resisting squashing (compression) or stretching (tension)

Physical properties
Density	Compactness of a material, defined
as mass per unit volume

Elasticity Plasticity Malleability Ductility


Hardness

Toughness Brittleness

Durability Stability Stiffness

Ability to return to original shape once deforming force is removed
Ability to permanently deform without breaking when subjected to a force
Ability to be permanently deformed in all directions without fracture
Ability to be deformed by bending, twisting, or stretching


Ability to resist deformation, indentation, or penetration
Ability to withstand sudden stress or shocks
Inability to withstand sudden stress or shocks
Ability to withstand deterioration over time Ability to resist changes in shape over time Ability to resist bending

Electrical conductivity
Thermal conductivity
Size Corrosion


Aesthetics

Optical Joining

Magnetism

Ability to conduct electricity Ability to conduct heat Dimensions of the material
Metal is eaten away as it reacts with oxygen and water in the air. Rust is formed through the corrosion of iron or steel
Appearance of a material, e.g. grain

Ability to absorb or reflect light Ability to be joined   to other materials

Attraction to magnetic material


