










Figure ?-Optimizing a waterborne UV system. 
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Figure 8-Comparison of solvent-free PUD coating performance. 
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Figure 9-Key photoinitiator types. 
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photoinitiator with the pigments. For clears, an alpha­
hydroxy ketone or benzophenone photoinitiator is rec­
ommended. For pigmented coatings, bis-acyl phos­
phine oxide in addition to the a-hydroxy ketone or 
benzophenone should be used. Chemical structures of 
these key photoinitiator types are shown in Figure 9. 
The absorbance of the photoinitiator should be 
matched with the spectral output of the light source for 
maximum cure potential. Care must be taken when for­
mulating with photoinitiators, as there is a large impact 
determined not only by the type chosen but also the 
level. Adding too much photoinitiator can hinder cure 
because the excess will act as a UV absorber and pre­
vent the UV light from penetrating into the coating. 
Therefore, it is recommended that the optimal level be 
determined by experimentation. 

The amount of UV exposure impacts the degree of 
cure for the coating, and therefore has a major impact 
on the performance capabilities. This amount of expo­
sure can be impacted by several factors of the UV line: 
irradiance, spectral distribution or wavelength, line 
speed, and surface temperature. For most UV-curable 
materials, energy alone is not an adequate measure of 
the level of exposure; therefore, all factors must be 
specified for consistent cure and performance. For ex­
ample, a low irradiance exposure for a long time period 
does not yield the same result as a high irradiance ex­
posure for a short time period. 

Another impact on the degree of cure comes from 
the bulb choice, which is the same despite the UV 
chemistry type used. Bulbs with shorter wavelengths, 
type H, are used for clears and surface cure of pig­
mented coatings. Bulbs with longer wavelengths, type 
D, V, and Q, are used for through cure of pigmented 
coatings and with certain additives such as UV ab­
sorbers and nanoparticles. When multiple light sources 
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are needed, the bulb with the longest wavelength 
should be used first to ensure the coating gets its 
through cure before its surface cure. Otherwise, micro­
wrinkling and other film defects can occur. 

CONCLUSIONS 
Waterborne UV coating technology is continuing to 

improve and therefore gain market share as raw mate­
rial suppliers and coatings manufacturers better under­
stand the technology and designing of equipment. As 
they become more robust and higher performing, the 
waterborne UV systems will continue to replace other 
chemistries due to production efficiency and low VOC 
emissions. This is very evident in the high volume cabi­
net, door, and paneling markets where waterborne UV 
coatings are growing to become the standard technol­
ogy mainly due to their low build appearance and their 
enhanced performance in wood warmth and chemical 
resistance. With improved processing, modification, 
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and raw material selection, more waterborne UV resins 
are being introduced to the market and can meet the 
needs of customers requiring alternative technologies. 
As the wood market becomes more comfortable with 
waterborne UV technology, product development will 
continue to penetrate into new areas such as exterior 
applications and nontraditional substrates.Iii 
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