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1K Polyurethane Chemistry

In 1937 Otto Bayer discovered polyurethane as 2K System
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1K Polyurethanes are based on blocked polyisocyanates
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1K Polyurethane Chemistry R
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There are two important factors influencing polyurethane final properties:
1. Polyisocyanate structure and monomeric diisocyanate basis

2. Blocking Agent

Page 4  New insights on the use of 1K Polyurethanes in Can and Coil Coatings « 12t October 2011 Bayer MaterialScience



BA\E(ER
1K Polyurethane Chemistry R
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1K Polyurethane Chemistry

Blocking agents
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1K Polyurethane Chemistry R
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Advantages of 1K Polyurethane Coatings R

A1K application (no Potlife)

ABalance of Hardness and Flexibility

AGood Adhesion to different substrates (Versatility)
AThermal Crack Resistance

AResistance to Hydrolysis

AGood Chemical and Stain Resistance
APrintability

A...
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Can Coating R
ASubstrate: Electroplated steel (white plate), aluminum
ACoating thickness: approx. 10 pm

ACuring conditions: 12 min. approx. 200°C
AApplication: Rolling, Spraying

ARequirements:
- High flexibility - Suitability for deep drawing
- Sterilization resistance - Pasteurization resistance
- Yellowing resistance (exterior coatings) - Chemical resistance (interior coatings)
- Food contact approvals (interior coatings)

s

Interior protection coating
White plate

Base coat

Printing ink

] WO E O

Clear coat
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Can Coating with 1K Polyurethane
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Energy saving and Efficiency increase R
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Can Coating Segments \&

Beer & Beverage

Two-piece can

Three-piece can
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Can Coating: FDA conform Polyurethane R

Worldwide first polyurethane crosslinker (BL PIC) with Food Contact
Notification, which may be used in the EU and in the US (and all countries

following FDA regulations).
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Totals Formula: C,,Hg,N,O, M, (calc.): 1,005 g / mol
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Can Coating: interior protection coating R

BL PIC/PES/ Epoxy/Ph.
Melam./ Ph. Resin
Resin

BL PIC
Adhesion PES ) 50%

Melamine - 25%

Phenolic
Resin 15%

Epoxy - 85% -
SOLIDS % S 40%) 55%

Polyurethane is more:

Solid Content ' Elexibility ENVIRONMENTAL FRIENDLY: |VOC
and EFFICIENT: 1 20% solid/kg paint
than Epoxy/Phenolic resin

25%

Stacking Test Sterilization

Legend:
5 good / 0 bad MEK double rubs
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Can Coating: interior protection coating R

Polyurethane is a UNIVERSAL
interior protection coating, good
performance for a broad range of pH values Tap Water

5

Adhesion

Stacking Test

Solid Content

Legend:

5 good / 0 bad MEK double rubs

Sterilization Resistance (30 min at 121°C)

Sterilization

pH=9 Acetic Acid 3%

= Epoxy/Ph. Resin
(85:15)
PES/Melam./Ph. Resin
(50:25:25)
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Can Coating: interior protection coating R

POIyurethane iS Wedge bend test:
"the less mm to cracking, the more flexible the system"
much more FLEXIBLE -
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Coil Coating R
A Substrate: steel, galvanized steel, aluminum
A Metal thickness: max. 3.0 mm / Coating thickness: approx. 2 - 200 um
A Line speed: approx. 10 - 200 m/min / Application: Rolling
A Curing conditions: < 1 min / PMT: approx. 200 - 260 °C

A Requirements:

- High reactivity - Resistance to thermal yellowing
- High flexibility - Suitability for deep drawing
- Weather resistance (top coats) - Resistance to hydrolysis (primer, backing coats)

Top coat

Primer

Pre-treatment

Aluminium

1
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Backing coat
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Coil Coating: coating process and applications\r

Primer curin
coating 9
Cleanin Chemical Top , Laminating Post-
g pre-treatment | coating Curing Embossing treatment

Key markets for
coil coated
products worldwide

Irfab Multi-client Study, Global

- . . Industrial Markets 2006-2020,
M Construction M Transportation M Household appliances M Others Brussels (2008)
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Coil Coating with 1K Polyurethane
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Energy saving and Efficiency increase R
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Coil Coating: Hardness / Flexibility &

Balance of Hardness and Flexibility

”\/\

Pencil hardness

HB

OT 05T 1T 15T 0T 05T

Crack-Free at T-Bend Test T-Bend Test
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Coil Coating: Hardness / Flexibility R
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MF = Melamine formaldehyde resin PUR = Polyurethane
— = Polyester resin — = Polyester resin
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Coll Coating: Corrossion resistance R

Resistance to Hydrolysis

Cathodic delamination Model Systems (Salt Spray Test 750 h)

Composition:  Primer (5 pm)

Electrolyte
N Topcoat (20 um)

Anode: Cathode: Polyester / Melamine Polyurethane
Zn- Zn**+2e O,+4e+2H,0- 40H Coating Coating
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Coil Coating: Durability

"Self-h e a | IFlexdpleé at Elevated Temperatures

A Mainly deformation with
self-healing, improved mar
and scratch resistance

A Up to approx. 85-90%
recovery (2h at 60°C)
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Coil Coating: Sustainability / Environment R

1. Natural raw materials: Polyol side offers multiple options as for
example glycerin, propandiol, adi
Polyisocyanate could be obtained from some amino acids and
proteins. This possibility is being investigated (in an early stage of
development).

2. Waterborne systems: some existing systems for primers. Main
drawback higher energy costs to evaporate water. On the other
hand, the higher pressure to decrease CO, emissions supports the
switch from solventborne to waterborne systems.

3. 100% radiation curable systems: even if this systems present
adhesion problems, at lower film thickness shrinkage problem can
be controlled. Main advantage: energy efficiency, environment and
also reduce space in colil coating lines.
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Summary

An overview of visionary trends and opportunities for 1K polyurethane in
can and coil markets has been given, and the different opportunities that
this smart technology can bring to these markets have been discussed.

Especially the good balance of hardness and flexibility as well as the
good adhesion to different substrates are the main advantages that
polyurethanes offer to these markets. Furthermore they offer various
possibilities to improve efficiency and overall performance, when
choosing the right blocking agent for each application.
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= Thank you for your attention!
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