
CAB additives help coil coatings 
manufacturers optimize performance.



Application overview
To remain competitive in today’s global market, coil coaters must improve manufacturing efficiency and 
produce better-looking finishes. They also must quickly adapt to changing consumer trends. That could 
mean helping major appliance companies meet increased demand for brightly colored household appliances 
with metallic, pearlescent, and high-gloss finishes. Or it could mean keeping pace with growth in decorative 
metallic façade and cladding applications for the building and construction market.

Whatever the situation, demand for high-quality specialty finishes presents both opportunities and 
challenges. For example, increasing production line speeds can increase the appearance of defects, such as 
mottling, flooding, and retraction. Unique components such as metallic flakes need to be properly aligned to 
prevent the waste of material and ensure optimal appearance. Gloss must be consistent, and standards such 
as purer white color values must be met.

High-performance Eastman cellulose acetate butyrates (CABs) can help in many ways. They allow for 
increased line speeds while delivering higher-quality finished products. They ensure fewer surface defects, 
improve metallic and pearlescent flake alignment, enhance flow and leveling, provide better gloss 
consistency, and achieve purer white color values. By reducing the number of rejects and the need for 
recoating, Eastman CAB additives also enhance efficiencies and substantially improve final appearance.

In addition, Eastman cellulose esters are based on one of the most abundant natural renewable resources. 
Many grades meet requirements for use in certain food contact applications under regulations of the 
U.S. Food and Drug Administration (21 CFR), European Commission (Regulation 10/2011) and the 
Swiss Ordinance on Materials and Articles in Contact with Food (SR 817.023.21). Contact your Eastman 
representative or authorized distributor for specific regulatory compliance documentation.

Product-in-use details
Improved metallic/pearlescent flake alignment

Eastman CAB is a viscosity control agent that locks the metallic and pearlescent flakes in the proper 
orientation, which is critical in producing high-quality finishes. Better flake alignment means fewer flakes are 
needed to achieve the same look—or an even better look—resulting in a cost savings for manufacturers.

Coating reflectivity is maximized when viewed from the perpendicular and reduced when viewed from a 
shallow angle. This change is called “flop.” High flop values indicate the metallic and pearlescent flakes are 
aligned in an even, flat manner. Coatings with higher flop values are brighter and look better.

Confocal microscopy scans the coating surface and builds a three-dimensional (3D) profile that calculates 
surface roughness, measured by root mean square (RMS). Poor metallic or pearlescent flake alignment 
produces high RMS; good alignment produces low RMS. A multiangle spectrophotometer measures  
flop values.

To demonstrate improved metallic flake alignment, Eastman CAB was predissolved in coil coating solvent 
(1:5) and added to a standard coating at 5% of the finished weight. After the coating was applied, the 
metallic flake alignment was assessed with confocal microscopy, which measured the surface roughness. 

The image of the metallic coil coating without Eastman CAB shows many high peaks, indicating a rough 
surface. The image with Eastman CAB shows far fewer peaks; the metallic flakes are aligned, so they are 
flatter and more even with a much higher flop value and a surface that is very bright. The formulation 
without Eastman CAB produces a far lower flop value and is visually darker with a “grainier” appearance.



Improved flow and leveling

Eastman CAB reduces or eliminates common defects, leading to the higher gloss levels the  
market demands.

Leveling additives minimize surface irregularities and tend to have minimal effect on surface tension. 
Eastman CAB ensures that coating remains smooth after application and during curing.

Eastman CAB acts as a force multiplier, creating synergistic effects with other flow and leveling additives. 
Eastman CAB can remedy common defects that degrade surface appearance. Chief among them are:
 • Orange peel
  Uneven appearance like an orange peel

 • Fish eyes
  Flat depressions resembling fish eyes

 • Craters
  Bowl-shaped depressions that often have drops or bands of material at the center, in addition to raised  
  circular ridges

 • Flooding/floating
  If pigment concentration is uniform on the surface but not through the film’s thickness, its referred to as   
  “flooding” (horizontal separation). If concentration differences are visible across the surface of the paint  
  film, its referred to as “floating” (visual separation). Flooding and floating are related to Bénard cell  
  formation mainly in solid colors and appear mottled, streaked, or blotchy.

 • Crawling and/or retraction
  A phenomenon related to dewetting of the coating from the substrate that can often be observed at  
  the panel’s edges

To demonstrate improved flow and leveling, two primed aluminum panels were finished with coatings 
(Formulation 1), one of which included Eastman CAB. Both were cured for 11/2 minutes at 250°C to reach a 
peak metal temperature of 250°C for 10 seconds with a dry film thickness of 20–22 microns.

Coil coating without 1% CAB 531-1
Surface roughness = 2.15

Flop index = 12.2

Coil coating with 1% CAB 531-1
Surface roughness = 1.22

Flop index = 14.92



Formulation 1 

Ingredient Standard
0.4%  

CAB 551-0.01 Description Supplier

Novasynt™ S1402-65 45.8 45.1 Saturated polyester resin Novaresine

Cymel® 303 LF 7.6 7.5 Melamine cross-linking agent Allnex

CAB 551-0.01 — 0.4* Cellulose ester Eastman 

PM acetate 3.9 3.8* Solvent Eastman 

Loxanol® CA 5308 3.9 3.8* Dibasic ester BASF

BAS™ 150 7.7 7.6* Aromatic 150 solvent Banner Chemical Group UK

Tioxide™ TR81 28.7 28.2 Titanium dioxide pigment Huntsman Corporation

Nacure™ 1051 0.4 0.4 Sulfonic acid catalyst King Industries

Eastman Optifilm™ enhancer 300 2 2.0 Retarder solvent Eastman 

BAS™ 150 0 1.2 Retarder solvent Banner Chemical Group UK

Total 100.0 100.0

Specific gravity of the standard formulation is 1.32 kg/L; specific gravity of the CAB 551-0.01 formulation is 1.31 kg/L.
*Preblended

The following photographs demonstrate how CAB significantly improves flow and leveling in coil coatings.

The panel without Eastman CAB is marked with a large number of craters and includes a high level of orange 
peel, which is unsightly and reduces surface gloss and smoothness. The reduction in gloss is highlighted 
in the photograph, which shows a reduction in the reflection of a pencil held above the surface. The panel 
containing Eastman CAB has eliminated the orange peel effect, with gloss increasing such that the reflection 
of the pencil is much more pronounced.

Improved silica matting consistency

Eastman CAB permits tighter gloss specifications with less variation.

Semigloss coil coatings for the building and construction market can be subject to gloss variation across 
the width of 1.8-meter coil. Matting agents based on silica are one of the preferred choices in producing 
semigloss coil coatings. 

Without CAB
Poor flow/leveling

Distorted reflection of pencil
Gloss value = 90

With CAB
Good flow/leveling

Excellent reflection of pencil
Gloss value = 94



Matting consistency

To demonstrate the improved matting efficiency obtained with Eastman CAB 381-0.5, white polyester 
melamine formulations (Formulation 2) were prepared. Eastman CAB 381-0.5 was dispersed into the resin 
with the matting agent and pigment. To measure matting consistency, the formulations were coated at four 
different film thicknesses. Five gloss measurements were taken of each panel at 20°, 60°, and 85°C. The coatings 
were cured in a Werner Mathis oven at 250°C for 1 1/2 minutes, which gave a peak metal temperature of 232°C for 

10 seconds.

Formulation 2

Ingredient Standard
1%  

CAB 381-0.5 Description Supplier

Novasynt™ S1441-70 45.5 45.0 Saturated polyester resin Novaresine

Cymel® 303 LF 7.5 7.4 Melamine cross-linking agent Allnex

CAB 381-0.5 — 1.0* Matting additive Eastman  

PM acetate 3.3 3.3* Solvent Eastman  

Loxanol® CA 5308 3.3 3.3* Dibasic ester BASF

BAS™ 150 6.7 6.6* Aromatic 150 solvent Banner Chemical Group UK

Tioxide™ TR81 28.7 28.4 Titanium dioxide pigment Huntsman Corporation

Acematt® OK 500 2.1 2.1 Silica matting agent Evonik Industries

Nacure™ 1051 0.4 0.4 Sulfonic acid catalyst King Industries

CAB 551-0.01 0.4 0.4 Flow aid Eastman  

Eastman Optifilm™ enhancer 300 2.1 2.1 Retarder solvent Eastman  

Total 100.0 100.0

Specific gravity of the standard formulation is 1.31 kg/L; specific gravity of the CAB 551-0.01 formulation is 1.31 kg/L.
*Preblended

The following chart statistically shows that Eastman CAB 381-0.5 improves the matting consistency of a coil 
coating. Tighter gloss specifications were observed across the range of film thicknesses of 18–40 microns. 
Eastman CAB was most effective when incorporated into the grind, where it was dispersed under high shear 
in the formulation in conjunction with the matting agent and titanium dioxide pigment. Incorporating 
Eastman CAB as a post-additive was also effective to improve matting consistency but not as effective as 
adding Eastman CAB into the grind.
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Improved pigment dispersion

Eastman CAB produces purer and deeper white coil coatings.

While titanium dioxide tends to disperse effectively in coil coatings, adding Eastman CAB directly into the 
grinding stage will significantly improve pigment dispersion compared to a system without CAB.

To demonstrate the improved pigment dispersion properties of Eastman CAB 551-0.2, a coil coating 
formulation (Formulation 3) was applied on an aluminum substrate with a dry film thickness of 20 microns. 
The coatings were cured in a Werner Mathis oven at 250°C for 11/2 minutes, which gave a peak metal 
temperature of 232°C for 10 seconds.

Formulation 3 

Ingredient Standard
1.0%  

CAB 551-0.2 Description Supplier

Novasynt™ S1402-65 45.5 44.4 Saturated polyester resin Novaresine

Cymel® 303 LF 7.5 7.3 Melamine cross-linking agent Allnex

CAB 551-0.2 — 1.0 Pigment Dispersion additive Eastman  

PM acetate 3.9 3.9 Solvent Eastman  

Loxanol® CA 5308 3.9 3.9 Dibasic ester BASF

BAS™ 150 7.7 7.7 Aromatic 150 solvent Banner Chemical Group UK

Tioxide™ TR81 28.7 28.7 Titanium dioxide pigment Huntsman Corporation

Nacure™ 1051 0.4 0.4 Sulfonic acid catalyst King Industries

CAB 551-0.01 0.4 0.4 Flow aid Eastman  

Eastman Optifilm™ enhancer 300 2 2 Retarder solvent Eastman  

Xylene 0 0.3 Solvent Banner Chemical Group UK

Nonvolatile content 68.5 68.5 — —

Total 100.0 100.0

Specific gravity of the standard formulation is 1.32 kg/L; specific gravity of the CAB 551-0.01 formulation is 1.32 kg/L.

Formulation 3 was prepared in the following order:
Grind stage
 1. Novasynt™ S1402-65 are blended with Cymel® 303 LF in a 250-mL sample tin.
 2. Tioxide™ TR81 and Eastman CAB 551-0.2 (premixed in some formulation solvent) are added slowly to  
  the resin blend while mixing at a shear rate of 11–12 Ncm.
 3. After 40 minutes, check dispersion to Hegman gauge reading of < 5 μm.

Letdown stage
 1. All other ingredients are blended together and added slowly to pigment dispersion.
 2. Mixer shear is dropped to 8 Ncm for 20 min prior to final Hegman gauge check of < 5 μm.

The following chart demonstrates that Eastman CAB increases the lightness value, providing more whiteness. 
Eastman CAB also decreases the Delta B, resulting in less yellow and a bluer white. Increasing whiteness 
enables coil coating manufacturers to meet consumer demands for brighter coating appearance.



Selecting the correct CAB grade and loading for formulations
Eastman CABs are easily added to preexisting formulations. The following table can be used to select the 
correct grade and loading for formulations. The most common technique is to predissolve Eastman CAB with 
a suitable coil coating solvent. Since the level and type may differ based on the desired aesthetic effect and 
nature of the substrate, different solvents may be required to achieve optimum solubility.

Eastman portfolio of CAB additives

Product Use Level (%)

CAB 531-1, CAB 551-0.2 Metallic, pearlescent flake alignment 0.5–1.0

CAB 381-0.5 Matting efficiency 0.5–1.0

CAB 551-0.01 Flow and leveling; surface defects 0.1–1.0

CAB 551-0.2, CAB 381-0.5
CAB 553-0.4 Pigment dispersion and codispersants 0.1–1.0

CAB 551-0.01 Increase gloss 0.1–1.0

CAB 553-0.4 Higher hydroxyl functionality can improve adhesion, reactivity. 0.1–1.0

CAB 381-20, CAB 381-2 High molecular weight. Overthinned batches can be brought into 
specification without drastically affecting other application properties. 0.5–5.0

For help selecting the best cellulose ester for your specific needs, contact your Eastman technical service 
representative or authorized distributor.

Conclusion
In today’s market, appearance and production speed are everything.

Eastman CABs are uniquely capable of improving many aesthetic properties of coil coatings.  
These multifunctional additives deliver:
 • Better aesthetic appeal due to improved metallic/pearlescent flake alignment
 • Fewer surface defects due to improved flow and leveling
 • Better gloss consistency due to improved silica matting orientation
 • Purer white color value due to improved pigment dispersion

Eastman CAB offers multifunctional performance, formulation versatility, and production reliability for coil 
coatings manufacturers that want to quickly and efficiently make aesthetically pleasing coil-coated surfaces 
that meet consumer demands.
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Although the information and recommendations set forth herein are presented in good faith, Eastman Chemical 
Company (“Eastman”) and its subsidiaries make no representations or warranties as to the completeness or 
accuracy thereof. You must make your own determination of its suitability and completeness for your own use, 
for the protection of the environment, and for the health and safety of your employees and purchasers of your 
products. Nothing contained herein is to be construed as a recommendation to use any product, process, equipment, 
or formulation in conflict with any patent, and we make no representations or warranties, express or implied, 
that the use thereof will not infringe any patent. NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS 
OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR OF ANY OTHER NATURE ARE 
MADE HEREUNDER WITH RESPECT TO INFORMATION OR THE PRODUCT TO WHICH INFORMATION REFERS 
AND NOTHING HEREIN WAIVES ANY OF THE SELLER’S CONDITIONS OF SALE. 

Safety Data Sheets providing safety precautions that should be observed when handling and storing our products 
are available online or by request. You should obtain and review available material safety information before 
handling our products. If any materials mentioned are not our products, appropriate industrial hygiene and other 
safety precautions recommended by their manufacturers should be observed.

© 2020 Eastman. Eastman brands referenced herein are trademarks of Eastman or one of its subsidiaries or are 
being used under license. The ® symbol denotes registered trademark status in the U.S.; marks may also be 
registered internationally. Non-Eastman brands referenced herein are trademarks of their respective owners.

Eastman Corporate Headquarters
P.O. Box 431
Kingsport, TN 37662-5280 U.S.A.

U.S.A. and Canada, 800-EASTMAN (800-327-8626)
Other Locations, +(1) 423-229-2000

www.eastman.com/locations

As the world’s leading supplier of specialty cellulose esters for more than 85 years, Eastman has a 
long history of reliably supplying customers with consistently high-quality products manufactured 
using advanced processes and controls. Leveraging years of formulating experience and a diverse 
portfolio of more than 50 cellulose esters—CA, CAB, CAP, and C-A-P—for a variety of applications, 
our technical experts can provide guidance to help customers select the best cellulose ester or 
blend to achieve the specific performance desired for their unique application. Over the years, we’ve 
introduced innovative products that help meet customer needs and market demands, most recently 
Eastman Solus™ performance additive for high-solids coatings and Eastman membrane material 
products for membrane filtration. Eastman works with regulatory agencies and industry associations 
on behalf of our customers to advocate for policies that allow industries to thrive, enabling 
sustainable innovation. At Eastman, our goal is to enhance the quality of life in a material way.

Eastman CAB increases line speeds 100%.

A major coil producer that specializes in coating steel for the building and construction 
and appliance markets repeatedly attempted to increase its 50-meter-per-minute 
line speeds but failed because of the appearance of surface imperfections, most 
noticeably mottling. The producer turned to Eastman for help. Working closely with 
the manufacturer, Eastman recommended the right mix of CAB additives to blend into 
the producer’s standard coating at levels of 0.5% to 1.5% of the total formulation.

The remarkable result is that the company doubled its line speeds to 100 meters per 
minute while avoiding surface imperfections.


