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PA materials

| Global Plastics Context (2025)

B Polyamides (PA) - 40%

Engineering (PA, PC) m

High Performance I

@ Polycarbonate (PC) - 25%
) ABS/ Styrenics - 20%

Polyacetal (POM) - 10%

PA is the primary driver of the Engineering segment.

USD 600 Billion to USD 960 Billion in 2025

398 to 430 million metric tons of plastic in 2025. - .
USD 130 Billion to USD 155 Billion of that total
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Polymeric materials

MPA6 WIPAG66 MPA12 mPA 11 MPA 1010 & Others

@ The Dominant Duo

PA6 and PAG.6 represent over 80% of volume. They are the backbone of engineering applications.

& Specialty Growth

Others
PA1010 3%

e | - Polyamide 6
’ I Polyamide 6,6
I Polyamide 12
- [ Bio-Based Polyamide 11
| [ Bio-Based Polyamide 100

‘ Others

PA12 and Bio-based grades (PA11/1010) show higher CAGR due to extreme environment requirements.
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PA materials

Automotive

Heat Resistance

E&E

Dimensional Stability Tensile Strength

Fibers/Textiles

Industrial
Packaging Moisture Resistance Impact Strength
Consumer
Goods @PAGC @PAGO @PA12
I T T 1
0% 15% 30% 50%
& .
&» AUTOMOTIVE * ELECTRONICS o ESG TREND “) Moisture Gap
Weight Reduction Insulation Needs #  Bio-alternatives PA6/66 are hydroscopic. Adaptations: High-efficiency dehumidifying dryers required before processing.
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PA materials

MONOMER TYPE

£ Polyamide 6

—NH— (CH,); —CO—

« Synthesis: Ring-opening polymerization of
Caprolactam monomer.

« Chain Directional amide groups (all
Orientation: heads-to-tails).

« Processing: Lower molecular symmetry
leads to slower crystallization
and high melt fluidity.

DIMER TYPE

VA Polyamide 6.6

—NH— (CH;), —NH—CO— (CH;), —CO—

1

« Synthesis: Polycondensation of Adipic Acid
and Hexamethylenediamine.

« Chain Alternating amide groups
Orientation: creating perfect symmetry.

« Performance: Tighter molecular packing and
H-bonding result in higher
thermal stability (Tm: 265°C).
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Classification by structure

PERFORMANCE
.

Excellent mechanical properties

Very high temperature stability
Superior chemical resistance

e rasomAG ST
POLYMERS = it o

Good chemical resistance

Good chemical resistance

0 Non critical
STANDARD application (pipe)
PLASTICS Low strength

%B

ADVANCE
ENGINEERING
General purpose
ENGINEERING ;
(bearing & wear)
PLASTICS -
HOUS
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Material properties
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Material properties
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Material properties

Flow curve
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Viscosity curve
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PROCESSING
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Extrusion process

Production of foamed and cross-linked films

Storage hoppers
Feeders
Twin screw side feeder ZS-B
Liquid storage tank
Liquid pump
Twin screw extruder ZSK
Start-up valve
Sheet die
Three-roll-stack
4 10 Thickness gauge
11 Edgetrimming device
Film coiler
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Casting extrusion process

Extruder CAST FILM o Rubber Nip Roll

@ . '. P _—
A [

©<—lder Roll

Highly Polished  Rubber Nip -"'.

Chill Rolls
Stainless Nip — . (
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. Pressure Box
Thermoforming

Air Pressure Inlet

/AIR\
Tyl ey o

Initial Stage Partial Blanking Fimal Blanking Heated Plastic Sheet /
Large
Punch
Blank
Die

Fineblanking Process Sequence

<— Positive Mould

Vacuum Drawn
Pressure Thermoforming
Counterpunch
Pressunzesd
chambes
IQSdirectory.com
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Blowing processes

@ : Nlp opened

rolls

air blown
into mold

©1997 Encyclopaedia Britannica, Ine
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Injection moulding

Mould

Heater

—

Heater

Hopper

Hydraulic
Fluid

Motor

{
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Plastic granules fed via hopper (funnel) Heated plastic fills barrel - motorised screw
into barrel and heated to a moiten state pushes molten plastic to mould

§5 8 ' 55§

Screw injects molten plastic at pressure into
mould cavity via gates and hot runners

The plastic product is allowed to cool and solidify
before being ejected from the opened mould

L | L | =
T=0.5109 s T=0.6569 s
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Injection moulding

Sprue
Gate
Runner

Part
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. Plastic powder
Rotomoulding Y = —%

==

(a) Charging (b) Heating

Hr

A :‘- N~ P~ (c) Cooling (d) Demolding
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Summary and conclusions
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