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Polyolefin Plastics

• What does it take to make it
• Applications
• Processing
• Chemistry
• Feedstock
• History
• Future
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What does it take to make 
Plastics?

• Plastics
– An ensemble of polymers and other organic and/or 

inorganic components
• Polymers

– An ensemble of macromolecules of equal chemical 
composition but of different molecular mass

• Macromolecules
– An ensemble of large molecules of same chemical 

composition and molecular mass
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What does it take to make 
Plastics?
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What does it take to make 
Plastics?

• Western Europe
– 1.1 mm employed
– 135 billion Euro
– 45 Global 

Companies
– 30,000 SME

• World
– > 120 mm T
– 5% average growth
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What does it take to make 
Plastics?

Raw Materials
Mineral oil,

Natural gas,
coal, minerals,

animal &
vegetable
products,

salt

Plastic Products
Powder, granules,

pastes, liquids,
dispersions,
compounded
polymers and

resin systems for
structural uses

Plastic
Processing
Extrusion,

injection and
compression,

moulding,
calendering,

casting, foaming,
laminating

Fabrication and
use

Assembly into
finished products
for consumer and

industrial use

Additives
Plasticisers,
lubricants,
stabilisers,
colourants,
antioxidants

Heat

Pressure

Pressure

Heat

Primary Resource
Development

End Use
&

Recycling
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What does it take to make 
Plastics?
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Plastics Applications & 
Use by Sectors in Europe

• Thermoplastics
– Commodity plastics
– Engineering plastics

• Thermosets

R.J.KoopmansR.J.Koopmans
™



Plastics Applications & 
Use by Sectors in Europe 
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Application Performance

• Low Cost
• Light Weight
• Though
• Easy processing
• Sustainable – recyclable
• ….
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Applications:
Brittle and Ductile failure

Brittle tear Ductile tear
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Applications:
Tensile Testing

Stress Strain Behavior

lo
ad

Extension

yield

post yield drop

strain hardening

“FAST”

“SLOW”

Consider temperature also
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Applications:
Crystallisation
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Extrusion Blown Film Application
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Processing of Film:
Extrusion Casting process
Extrusion Blowing process

Output driven

Processing
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Extrusion Blown Film Process
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Film distortions come in many shapes
Processing Challenges
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Capillary Rheometer
Pressure

Die entry pressure
drop Pent

Die exit pressure
 drop Pex

Capillary pressure
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Shear Viscosity Only !Shear Viscosity Only !
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• Examples: LLDPE, HDPE, PP, PS
– all distortion types

volume
distortions
entrance

reservoir

surface
distortions
exit

spurt
distortions

die land

free surfaceQ

P

Melt Flow Instabilities
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Extrusion Blow Molding of
Bottles
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Cast Extrusion

Sheets & Films
-Single or multilayer
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Cast Sheet Extrusion
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Modeling
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Elongation

D.Silagy, Y.Demay, J.F. Agassant, Pol. Eng. Sci., 1996, vol.36, No.21

Mass conservation:

Force Equilibrium:

Constitutive equations:

3 Kinematic hypotheses:

Boundary conditions:

Dimensionless numbers:
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