
Cellulose esters improve appearance 
and productivity of coatings for plastic 
consumer electronics.



Application overview
Coatings are usually applied to the plastic substrates on computers, cell phones, and other electronic 
products to provide an attractive appearance, chemical resistance, and the durability consumers require. 
Systems like solventborne 2K polyurethane (PU) coatings, solvent acrylic base coats, UV clear coats, and 
UV monocoats provide these long-term protective and decorative features. 

While brand owners need to continue meeting the challenges of evolving consumer preferences such as 
metallic and pearlescent effects, they also need high-quality, efficient products that increase yield during 
production to minimize costs.

Many issues can affect these outcomes, including poor flake alignment, inadequate flow and leveling, 
slow dry-to-touch time, poor heat and moisture stability, and a variety of surface defects. Eastman 
cellulose esters can help in each of these areas.

Product-in-use details
Plastic coatings formulated with Eastman cellulose acetate butyrates (CABs) have rapid viscosity build. 
This enables even distribution and consistent alignment of aluminum and pearlescent flake orientation, 
resulting in bright metallic finishes. In addition, due to their near-Newtonian rheology, Eastman CABs 
can improve the coating’s flow and leveling to provide superior smoothness. All of this contributes to a 
visually appealing appearance.

Cellulose esters are also compatible with regulations* that require more environmentally friendly and 
safer solutions across the value chain.

During coating manufacture, the high Tg of Eastman cellulose esters can provide rapid dry-to-touch times, 
enabling faster throughput, reduced production time, and a reduction in the contamination window. 
Cellulose esters provide the additional benefit of good heat and moisture stability. 

Eastman cellulose acetate butyrate can be used in various plastic coating systems, including solventborne 
2K PU coatings, solventborne TPA coatings, and UV monocoats to improve appearance through 
better flake orientation and flow and leveling. Table 1 shows a typical starting point formulation for a 
solventborne silver base coat.

Table 1. Starting formulation for a solventborne silver base coat

Ingredient Description Wt%

Tongde ACR 7561a Main binder 50

20% Eastman CAB 531-1 or CAB 381-2 in n-butyl acetate (BAC) Co-binder 15

Zuxing ZX9650 Aluminum paste 7

Butyl acetate (BAC) Solvent 7

BAC/ethyl acrylate (EAC)/ethylene glycol monobutyl ether (EB)/ 
isobutanol (IBA) = 50/20/15/15 Solvent package 21

Total 100
a Thermoplastic acrylic resin

2
* RoHs (The Restriction of Hazardous Substances Directive 2002/95/EC on the restriction of the use of certain hazardous substances in electrical and electronic equipment)  
 and IEC-61249-2-21 (International Electrochemical Commission standard used to indicate halogen-free printed circuit boards)



Flake orientation

The ability to control flake orientation is critical in producing the high-quality metallic and pearlescent 
effects brand owners and consumers want in plastic coatings for their devices. Eastman CAB acts as a 
viscosity control agent that locks flakes in the proper orientation. Better flake alignment requires fewer 
flakes to achieve the desired aesthetic impact, providing formulators cost savings over time.

Flop index indicates the level of flake orientation. The higher the flop, the better the orientation.  
Figure 1 compares the flop index of formulations without and with Eastman CABs. The two formulations 
with CABs have higher flop index and better flake orientation than the formulation without CAB. Another 
benefit of using CAB is that when a base coat is sprayed with a UV clear coat, the CAB provides resistance 
to redissolve by the UV clear coat while maintaining good flake orientation. 

Figure 1. Flop index comparison of base coat formulations without and with Eastman CAB 

Flow and leveling

Eastman CAB 551-0.01 and Eastman Solus™ 2100 performance additive can be used in both UV clear 
coats and solventborne base coats. Applying cellulose ester-based UV clear coats over cellulose ester-
based solventborne base coats improves flow and leveling and reduces common surface effects observed 
in plastic coatings. Cellulose esters ensure the coating remains smooth after application and during 
curing, allowing manufacturers to achieve the higher gloss levels the market demands. 

Orange peel

Eastman CAB 551-0.01 and Solus 2100 can remedy surface defects that impact appearance, such as 
orange peel, fisheyes, craters, flooding, floating, crawling, and reticulation. 

Orange peel is a painted surface defect that resembles the skin of an orange. The orange peel meter 
uses a laser-point light source to illuminate the specimen at a 60° angle and a detector to measure the 
reflected light intensity at the equal-but-opposite angle. The instrument is rolled across the painted 
surface and measures, point by point, its optical profile across a defined distance. The higher the data , the 
less the orange peel, meaning the appearance is smoother. Figure 2 shows the orange peel is significantly 
reduced when Solus 2100 or CAB 551-0.01 is added at a dosage of 1% or 2% by solid weight compared to 
a commercial UV clear coat (high-functionality urethane acrylic and monomer). 
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Figure 2. Orange peel results of UV clear coats sprayed on silver base coats without  
and with Solus and Eastman CAB

Distinctness of image

Distinctness of image (DOI) is measured to characterize the visual appearance of polished high-
gloss surfaces. The higher the data of DOI, the smoother and glossier the appearance. DOI is focused 
on the reflected image of coating film to evaluate its image-forming quality, the capability of a surface 
to reflect objects. Higher DOI data means the appearance looks glossier and more distinct. Figure 3 
shows Eastman Solus™ 2100 performance additive and Eastman CAB 551-0.01 can help the UV clear coat 
sprayed on a silver base coat achieve higher DOI data than the commercial UV clear coat without  
Solus 2100 or CAB 551-0.01. 

Figure 3. DOI results of UV clear coats sprayed on a silver base coat without  
and with Solus or Eastman CAB

Maintaining flake orientation after applying clear coat 

Applying UV clear coats can negatively impact flake orientation. Adding Solus 2100 and CAB 551-0.01 to 
UV clear coats can reduce that negative impact. This is indicated by the difference in the flop indices of 
the original metallic base coat and the metallic base coat covered with a clear coat. The UV clear coats 
containing Solus 2100 and CAB 551-0.01 achieved a smaller difference than the control, indicating a 
reduced negative impact on flake orientation of the metallic base coat. 
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Figure 4. Negative impact on flake orientation

Test results on black base coat

Achieving a smooth and glossy appearance when applying a UV clear coat over a black base coat can 
be difficult. Adding Solus 2100 or CAB 551-0.01 can help. Figures 5 and 6 show better performance on 
orange peel and DOI when Solus 2100 or CAB 551-0.01 is added at a 0.5% or 1% level to a UV clear coat 
system and then sprayed on a commercial black base coat.  

Figure 5. Orange peel of UV clear coat sprayed on a commercial black base coat without  
and with Solus or CAB
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Figure 6. DOI of UV clear coat sprayed on a commercial black base coat without and with  
Solus or CAB 

Performance for typical mobile phone specifications

Eastman Solus™ 2100 performance additive and Eastman CAB 551-0.01 can improve the appearance of 
the coating without sacrificing any other performance requirements. Table 2 shows the test results of a 
typical set of mobile phone specifications. 

Table 2. Mobile phone specifications without and with Solus or CAB 

Test Item
Original UV 
clear coat

1% 
Solus 2100

2%
Solus 2100

0.5% 
CAB 551-0.01

1% 
CAB 551-0.01

Hardness (Mitsubishi pencil) H H H H H

Adhesion (hatch cross, 3M tape) 5B 5B 5B 5B 5B

Hot water resistance (80°C, 60 min) 5B 5B 5B 5B 5B

Steel wool resistance (500 g, 50 cycles) Pass Pass Pass Pass Pass

Hand sweat test (24 hours) Pass Pass Pass Pass Pass

Cosmetics test (48 hours) Pass Pass Pass Pass Pass

Alcohol test (500 g, 200 times) Pass Pass Pass Pass Pass

Vibration test (2 hours) Pass Pass Pass Pass Pass

Summary
Thanks to their properties of rapid viscosity build, near-Newtonian rheology, and high Tg, Eastman 
cellulose esters can be used in base coats or topcoats for plastic consumer electronics. This enables 
coating formulators to:
 • Improve flake orientation for superior metallic effect
 • Enhance interlay adhesion between the base and clear coats
 • Improve redissolve resistance

Cellulose esters are compatible with RoHs and IEC-61249-2-21, enabling more environmentally friendly 
and safer solutions across the value chain. Our robust portfolio of cellulose esters provides more options 
for coating formulators to optimize their formulations. For help selecting the best cellulose ester for 
your specific need, contact your Eastman technical service representative or an authorized Eastman 
distributor.
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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 additives for high-solids coatings and Eastman membrane material 
products for membrane filtration. We work 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.
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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.

© 2021 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


