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► Chrome Replacement for Higher Solids WB
Coatings – Comparison of Flakes & Applications

► Chrome Replacement for WB Coatings on
Plastic – Comparison of Flakes & Applications

► Aluminum Flake Basics & Post Treatments

► Summary of Findings – Future Work
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Aluminum Flake Basics
Manufacturing Process – Milled Aluminum Flakes
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Aluminum Flake Basics
Manufacturing Process – Vacuum Metallized Pigments (VMP)
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Aluminum Flake Basics
Morphology & Geometry

Cornflake

Excellent Hiding Power
Good Metallic Character

Platinum $

Good hiding Power
Balanced Metallic/Mirror Effect
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Good hiding Power
Strong Metallic Mirror

Silver $

Good hiding Power
Strong Metallic Character
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10 µm
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ECKART Effect Pigment Basics
Particle Thickness Plays a Role – Thinner Flakes = Better Chrome Appearance
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Aluminum & Water
Post Treatment is Necessary for Safe Use in WB Systems

There are two basic concepts of
stabilization for water-based coatings:FOR WATER-BASED

COATINGS, STABILIZED
ALUMINUM FLAKES
ARE REQUIRED.

Adsorption of corrosion
inhibitors on the active surface
of the pigment surface
(additive technology)

Additive molecules

Aluminum

1

Optical inactive
Encapsulation

Aluminum

Encapsulation of the aluminum
pigments with metal oxides or a
transparent silica layer
(encapsulation technology)

2



Ground
stopper

Upper
chamber

Lower
chamber

Screw
cap

Gas washing
bottle with Al – paint
(approx. 300ml)
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Aluminum & Water
Water Stability – Gassing Test Method

Test setup for evaluation
of gassing tendency
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Chrome Replacement in WB Coatings Systems
Flake Types Chosen for Study

Name Pigment Type Surface
Treatment

Median Particle
Size

(d50 – Microns)

Pigment A Platinum Dollar Encapsulation 11

Pigment B Platinum Dollar Encapsulation 20

Pigment C VMP Additive Stabilized 10

Pigment D VMP Encapsulation 10
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Low Solids WB Coatings on Plastic (ABS)
Pigments A (Pt$), C (VMP - Additive) & D (VMP - Encapsulation)
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• Pigment A & D were formulated into low solids (~5%) WB PU coatings at
varying P:B – 1K & 2K

• 1K vs 2K compared at same P:B

• Same application method – robot air spray

• Low dry film build (DFT) of ~5-7µm

• Applied over glossy black ABS

• Effect of clear coats & diluent choice examined

• Effect of surface chemistry on chemical resistance in monocoat explored



Low Solids WB Coatings on Plastic (ABS)
Effect of Varying Pigment to Binder Ratio (P:B) 1K WB PU - Pigment D (VMP)
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1:5 1:1 2:1

Increased Pigment Loading



Low Solids WB Coatings on Plastic (ABS)
Effect of Varying Pigment to Binder Ratio (P:B) 2K WB PU - Pigment A (Pt$)
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Increased Pigment Loading

1:1 1:2 1:4



Low Solids WB Coatings on Plastic (ABS)
Same Pigment to Binder Ratio (P:B) 2K WB PU - Pigments A (Pt$) & D (VMP)
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Pigment A - 1:1 Pigment D - 1:1



Low Solids WB Coatings on Plastic (ABS)
Effect of Multiple Coats to DFT at same P:B - Pigment D (VMP)
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2 Coats - 1:1 3 Coats - 1:1



Low Solids WB Coatings on Plastic (ABS)
Effect of 1K vs. 2K at same P:B - Pigment D (VMP)
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1K WB PU - 1:1 2K WB PU - 1:1



Low Solids WB Coatings on Plastic (ABS)
Effect Clear Coat – Chemistry & Diluents - Pigment D (VMP)
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Low OH Polyol
Weak Diluent

Low OH Polyol
Strong Diluent

Medium OH Polyol
Weak Diluent



Low Solids WB Coatings on Plastic (ABS)
Effect Stabilization on Chemical Resistance in Monocoat - Pigments C&D (VMP)
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Medium/High Solids Automotive OEM WB System
Pigments A (Pt$), B (Pt$), C (VMP – Additive) & D (VMP – Encapsulated)
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• Pigment A , B, C & D were formulated into a medium to high solids
automotive OEM type WB paint system – at equal P:B ratio

• Electrostatic rotary bell application – standard vs modified formulation

• Effect of pigment and surface chemistry on gassing resistance compared

• Effect of varying encapsulation thickness on gassing and shear resistance
explored

• Standard automotive DFTs
 ~0.6 mils BC
 ~1.8 mils CC

• Applied direct to primed steel panels



Medium/High Solids Automotive OEM WB System
Pigments A (Pt$), C (VMP – Additive) & D (VMP – Encapsulated) - Gassing
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Gas Evolution (mL H2) - 10 Days @ 40°C

C

D

A



Medium/High Solids Automotive OEM WB System
Effect of Encapsulation Layer Thickness on Gassing - Pigment B (Pt$)
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Gas Evolution (mL H2) - 40 Days @ 40°C



Medium/High Solids Automotive OEM WB System
Effect of Encapsulation Layer Thickness on Shear Resistance - Pigment B (Pt$)
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Medium/High Solids Automotive OEM WB System
Effect of Formulation & Application Parameters - Pigment D (VMP)

Page 25 9/10/2025 ECKART Effect Pigment Basics



Medium/High Solids Automotive OEM WB System
Effect of Formulation & Application Parameters - Pigment D (VMP)
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Medium/High Solids Automotive OEM WB System
Effect of Formulation & Application Parameters - Pigment D (VMP)
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Low Solids WB Coatings on Plastic (ABS)
Pigments A (Pt$), C (VMP) & D (VMP)
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Summary of best path to a high chrome mirror finish:

• VMP Pigment

• High P:B – within reason for durability concerns

• 1K better than 2K – for appearance – durability will suffer

• Multiple thin coats to desired DFT

• If clear is required - medium OH polyol with weak diluents

• If monocoat chemical resistance is required – encapsulation



Medium/High Solids Automotive OEM WB System
Pigments A (Pt$), B (Pt$), C (VMP – Additive) & D (VMP – Encapsulated)
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Summary of tips for best performance – fine & bright:

• VMP pigments show slight benefit over Pt$ for a fine & bright finish
 Mirror finish is a challenge at higher solids

• Gassing and shear resistance is best with encapsulated pigments
 Increasing layer thickness improves these results

• Formulation & application parameter changes can narrow the gap
between air and bell applications

 Also increases fine bright appearance
 Possible negative effects for transfer efficiency



Future Work
Low VOC Effect Pigment Granules for Increased Sustainability
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Thank you for
your attention.
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