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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
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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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localized 
neck

crazes

shear
bands

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

T T T T

p p p p

T

p

T
T

TExtruder

Die

Collapsing 
Frame

WinderAir Ring

Nip rolls
Stabilizing cage
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Film distortions come in many shapes
Processing Challenges
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• Examples: LLDPE, HDPE, PP, PS
– all distortion types
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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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Mass conservation:

Force Equilibrium:

Constitutive equations:

3 Kinematic hypotheses:

Boundary conditions:
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(Edge of the film is a free surface)
,

, , ,

Cast Extrusion

™

C
LA

S
E

S
 P

A
R

T
IC

U
LA

R
E

S
, T

U
T

O
R

ÍA
S

 T
É

C
N

IC
A

S
 O

N
LIN

E
LLA

M
A

 O
 E

N
V

ÍA
 W

H
A

T
S

A
P

P
: 689 45 44 70

- - -

O
N

LIN
E

 P
R

IV
A

T
E

 LE
S

S
O

N
S

 F
O

R
 S

C
IE

N
C

E
 S

T
U

D
E

N
T

S
C

A
LL O

R
 W

H
A

T
S

A
P

P
:689 45 44 70

w
w

w
.cartagena99.com

 no se hace responsable de la inform
ación contenida en el presente docum

ento en virtud al
A

rtículo 17.1 de la Ley de S
ervicios de la S

ociedad de la Inform
ación y de C

om
ercio E

lectrónico, de 11 de julio de 2002.
S

i la inform
ación contenida en el docum

ento es ilícita o lesiona bienes o derechos de un tercero háganoslo saber y será retirada.



0

5

10

15

20

25

30

35

40

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20

De

D
r

Relaxation time 0.01s
Relaxation time 0.025s
Relaxation time 0.05s
Stable
Unstable

Stable

Unattainable=Rupture
Unstable

XQ /.λ∝

Modeling Output

Viscoelasticity introduces web breaks

Cast Film Stability Map
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