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Example Components

Dimensional Accuracy

Surface Finish

Mechanical Properties

Casting

Sand

Engine Blocks,
Ship Propellers,
Brake Calipers,
CNC machine beds

Poor, reliant on accuracy of
mould creating and particle size
of sand

Poor, reliant on sand quality

Generally the mechanical properties
are limted to the material in as cast
state. Some heat treatment can be
applied to increase surface hardness.
Porosity affects all casting processes.

Die

Toys, locks, crank
cases. Generally small
parts

Good, moulds are machined to
high tolerances

Dependant on mould quality,
generally very good

Porosity affects all casting processes.
Speed is dependant on pressure and
chamber temperature, High pressure
die casting is faster (hot chamber is
fastest)

Investment

Turbine blades,
Surgical implants

Good dimensional accuracy in
mould, more complicated shapes
allowed for as lost mould part
supports structure as it is
removed

Dependant on mould quality,
generally very good

Generally the mechanical properties
are limted to the material in as cast
state. Some heat treatment can be
applied to increase surface hardness.
Porosity affects all casting processes.

Mechanical Deformation

Forging

Pressure vessels,
chains, crankshafts,

spanners.

Lowest dimensional accuracy

Poor from process, generally uses
a secondary finishing operation

Can produce components of very high
strength if process is utilised to
manage grain flow and structure
within the part.

Failing to do this can cause
catastrophic failure

Extrusion

Window frames, tubes,
machine channel,
bottle openers, pasta.

Complex shapes can be made
accurately as long as the shape is
a continuous cross section.

Good smooth surface on
extruded faces, can be improved
by secondary finishing

Complex tooling and part cut off
considerations required.

Deep
Drawing

Cans

Shapes must be round or oval as
sharp edges cannot be drawn

Surface finish is dependant on die
quality butin general is suitable
for coating immediately

High elongation can work harden the
material

Pressing

Railway wheels, clutch
plates

High but limited shapes available

Poor by comparison

Good properties can be achieved if
grain direction is considered. Very
tough components can be
manufactured.
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