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Coil Coating Case Study
Equal physical properties up to 12%
Equal Colour and gloss up to 8% (slight gloss drop at 12%)
Equal corrosion resistance up to 12%
Equal colour and gloss resistance in natural weathering

Conclusions

FP-Opacity Pigments™ 
are a partial replacement for TiO2

are significantly lower cost than TiO2

provide significant annual raw material costs savings
give equal to slightly improved performance

Overview



Target Applications

Application TiO2 Replacement 
potential

Typical Commercial TiO2

Replacement level

Polyester Gel Coats 5 to 15% 10%

Primers & Undercoats 5 to 20% 10%

Coil Coatings 5 to 15% 10%

DTM topcoats 4 to 12% 6%

Agricultural and Construction Equipment (ACE) 5 to 15% 10%

Industrial Goods OEM 5 to 15% 8%

Automotive OEM & Refinish 5 to 15% 5%

Decorative Alkyds 5 to 10% 7%

Aerospace 5 to 20% 20%†

Road Markings 5 to 20% 15%‡

† One customer
‡ Dependent upon Regulations stipulating minimum TiO2 Content



Case Study: Coil Top Coat Polyurethane

Material Weight (g) Supplier
Desmophen T 1665 9.50 Covestro
Kronos 2160 28.66 Kronos Worldwide Inc
Solvesso 200ND 8.10 Exxon Mobil
Desmophen T 1665 21.20 Covestro
Desmodur BL 3175 11.60 Covestro

CAB 531-1 10% in Solvesso 200 ND / BDG (2:1) 6.88 Eastman

Acronal 4 F 50% in Solvesso 200 ND 1.38 BASF

Addocat 201, 10% in Solvesso 200 ND 0.86 Lanxess
Solvesso 200ND 11.82 Exxon Mobil
Total 100.00



Coil Top Coat Polyurethane

Standard FP-470 Opacity Pigment™

Kronos®
2160

4% 8% 12%

Fineness/Hegman 10µm/7.5 10µm/7.5 15µm/7.0 20µm/6.5

Viscosity Ford Cup #4 (s) 119 130 124 120

Pencil Hardness 7H 7H 7H 7H

T Bend Test 1½ 1 ½ 1½

Adhesion (Tape) 1 1 ½ 1

Cross Hatch Test
ISO 2409 (0 – 5)

0 0 0 0

MEK Rub >200 >200 >200 >200

Standard contains ~29% wt TiO2
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Coil Top Coat Polyurethane Optical Properties

Property

Standard FP-470

Kronos®
2160

4% 8% 12%

Color L* 95.5 95.7 95.7 95.4

Color b* 0.6 0.0 0.0 0.3

Gloss 20° 63 69 67 58

Gloss 60° 84 84 82 80

Gloss 85° 91 96 97 95

Standard contains ~29% wt TiO2

Colour and gloss properties were similar for all the paints evaluated.



Corrosion Testing

Control 4% FP-470 8% FP-470 12% FP-470

Post Testing Corrosion Resistance Panels



Q-Lab Results Table

Code Key:
P639-1 – Control
P639-2 – 4% of FP-470
P639-3 – 8% of FP-470
P639-4 – 12% of FP-470

Even though FP-470 Opacity Pigment™ test points have slightly better values 
than the control, all the results are considered statistically equal.

Specimen ID Gen.

App. Max Mean Max Mean Small Large Rust Blister

P639-1,a 1 3 5 0 1 6M 0M 10 10

P639-1,b 0 2 4 0 0 6M 0MD 9-P 8F

P639-2,a 1 4 5 0 1 8M 4MD 8-P 6F

P639-2,b 2 4 5 1 2 8F 2MD 9-P 8F

P639-3,a 1 4 5 0 1 8M 2M 9-P 8F

P639-3,b 0 3 5 0 0 8F 0M 10 10

P639-4,a 2 4 6 1 2 8M 4M 10 10

P639-4,b 1 3 5 0 1 8F 2MD 8-P 0F*

Unscribed AreaRust Creepage Adhesion Loss  Scribe Blister



9

Exterior Polyurethane Exposure Protocol

Natural exposure tests were performed in Southeastern France- Puget 
Theniers, beginning in June 2014.

A standard paint and test samples with a 4% and 12% replacement of TiO2
with FP-470 Opacity Pigment™ were exposed in duplicate.

The polyurethane top coat was applied onto epoxy primed cold rolled steel 
panels.

L*,a* and b* colour and gloss were recorded every three months through the 
first 18 months followed thereafter by readings every six months.

The exposure was initiated in June of 2014
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Testing continued for 30 months, after which time, the performance of the FP-470 
paints (both levels) was found to be similar to that of the standard paint.

L* Value – Exterior Exposure
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Testing continued for 30 months, after which time, the performance of the FP-470 
paints (both levels) was found to be similar to that of the standard paint.

b* value - Exterior Exposure
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Testing continued for 30 months, after which time, the performance of the FP-470 
paints (both levels) was found to be similar to that of the standard paint.

20o Gloss - Exterior Exposure
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Testing continued for 30 months, after which time, the performance of the FP-470 
paints (both levels) was found to be similar to that of the standard paint.

60o Gloss - Exterior Exposure
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The film properties tested were equal to the standard

Accelerated corrosion show equal performance

FP-470 could be used to partially replace TiO2

Exterior Exposure

The change in L*for all panels including the standard is about 1.5% 

b*  evened out over the length of the exposure

20o and 60o gloss dropped the same rate for all panels.

**At 30 months, there is no significant difference between the standard 
and FP containing panels.

FP-470 can be used to partially replace TiO2 with no loss in performance

Conclusions - FP in Coil Polyurethane Top Coat



Corrosion Test Method Description


