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SGIA Webinar Exclusive

The SGIA Free Webinar, “U V 
Measurement: Prescription for a Better 
Cure” was featured on May 4, 2016. 
Presented by Laura Maybaum, Global 
Screen Product Manager for Industrial 
Applications at Nazdar Ink Technologies; 
and Jim Raymont, Director of Sales for 
EIT, LLC, this webinar addressed some of 
the most common “bugs” that befall the 
UV curing of inks, how to diagnose them 
and how to prevent them from happening. 
Here, SGIA has transcribed Part 1.

Raymont: What I like to do is compare 
UV measurements to the medical world, 
and we see a lot of similarities. We want to 
come at this webinar from a perspective of 
trying to tie measurement process controls 
together with things that are related to 
medical applications. Some people will 
argue that medicine is an art, and that UV 
curing is a science — but I would argue 
that UV curing can also be an art. In both 
cases, we want that apple a day to keep the 
doctor away, or to keep the UV demons 
away to keep things curing. It has to be 
preventative maintenance. 

We talk about different tests that you 
can get when you’re in the medical world; 
a lot of times the doctor will play detective. 
He or she is looking at your history, 
your lifestyle, any medicine that you’re 
taking, how you’re communicating with 
other people, and what are you doing for 
common sense. The same is true when you 
talk about UV curing on a preventative 
basis. What are you doing for the history, 
how do you maintain that, what are you 
doing from a common sense standpoint 
in terms of maintenance? Do you have 
one source for your maintenance in your 
facility, or is it a fix-it-when-it’s-broken 
kind of thing? I think Laura and I are 
both surprised when we talk to customers 
about how many of them don’t have a good 
process window established. 

Often times both of us get calls saying, 
“The inks not curing the process is not 
working.” One of the first questions we’ll 
ask in response is, “What was it when 
it was working? Where were you when 
conditions were good?” And too many 
people don’t have an idea what they really 
need when life is good. So if we compare 
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the two, these are all the different things 
that the doctor may view in terms of a 
medical history to see where you are and 
then go through the exam, takes some 
tests, and every once in a while — doctors 
aren’t perfect — they may have some 
abuse or missed something here. We see 
the same thing here in the UV world. 
Whether you keep that history of the job 
on a computer or clipboard, that’s going to 
be an important part of trying to figure out 
what’s happening. 

Sometimes when we go into the facility, 
we ask them for the last UV readings, and 
they’ll dig down a foot on their desk into 
a stack of papers. They’ll say the ink rep 
was here a few months ago, and here’s 
what they found. The visual examination 
is going to tell you a lot — are the reflectors 
clean? Are the reflectors dirty? How are 
you storing your products, your inks, 
etc.? What has changed? Is it something 
that would be naturally over time? Many 
times lamps are going to decay over time, 
if they’re arc lamps. How are you storing 
your chemicals, your materials, your inks? 
Many of those also have a shelf life. Was 
it something that was very sudden? Think 
of something like a heart attack. Did 
something break, did a piece of equipment, 
the power supply? Was something changed 
for the settings? Or did the operators 
change those settings? 

Often times we run into people who say, 
“I’ve got a lot to produce today, I’m going 
to turn the speed up on my production 
line.” By turning that up, they have less 
UV that falls on the product. How many 
times have you had someone tinker with 
the formula, only to have things not go 
as planned? 

Maybaum: I would say it’s often when we 
talk about troubleshooting, particularly 
when we are asking what product are 
you using or what color, and then we 
find out later on that there’s been some 
sort of evidences that have been included 
that affects the cure. It’s more often than 
you think. 

Raymont: There is natura l aging. 
Depending on the type of lamp that you 
have, some, like arc lamps, may age a 
little bit quicker than other types of UV 
sources. There are some that are more 
stable over time that may fall off the edge 
of the earth like a microwave system. 
LEDs are long lasting. 

What happens, then, when something 
gets on the face of either the ref lector 
or the face of the LED? You may also 

have aging if you’re not storing your inks 
properly. So there are things that we would 
expect, and these are things that you can 
work with and document. Also there is 
what we have termed unnatural aging 
or premature aging. We have people say 
that if it’s working good at ten, let’s go 
faster and crank it up to eleven. That’s not 
always going to work for UV. You have 
to understand what’s going on with the 
process. Sometimes breaking things up 
may move either faster, or there may be 
too much power. There may be a negative 
impact from heat or other some of the other 
variables that you may have, whether you 
are making screens, running the squeegee; 
however, you’re pulling that particular ink 
through the cure surface. 

It turns out that the UV process has 
three things we’re concerned about: the 
irradiance, the line speed or exposure 
time (this is going to be the energy, 
density and dose), and what type of 
source do you have.

Maybaum: What I want to talk about 
with regards to getting energy to the 
ink is that we’re really concerned about 
two things with UV products. One is 
getting enough energy to the surface to 
cure the ink, and the second is getting 
enough output to fully cure it so that at the 
substrate-ink interface, you’re getting good 
reaction to create a really good bond. There 
are some applications where the latitude is 
really large for having good versus poor 
curing, whereas other applications (like 
industrial) where you really need to have 
a very specific level of performance for 
curing fully — both through-cure and 
top-cure become very important. And 
what we also want to do there is make sure 
the initiators that are used within the ink 
coating match the output that we’re having 
from our UV source. 

Raymont: One of the first things we 
always do with UV is the make sure we’re 
speaking the same language. There are a 
couple terms to keep in mind. The first one 
is energy density, sometimes called dose. 
We talk about this in joules or mili-joules 
per square centimeter. This is going to be 
the time factor. Think of it like rain — 
you may have a drizzle for a long period of 
time, which would be long energy density. 
That can build up to a lot of rain on the 
ground, so the energy density or dose is 
time-related. We get that from 1 watt for 
1 second equals 1 joule. We also talk about 
the area under the irradiance curve. Some 
media suppliers will supply this as their 
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only guide number. It is an important 
part of the cure, but we also then want to 
tie that into intensity. Let’s go back to the 
rain storm — you can have a downpour 
for 20 minutes and have f looding, or 
you could have a drizzle all day long and 
have the same amount of flooding. The 
intensity of that rainstorm is going to be 
like the intensity of the UV. With UV, 
we measure it in watts and mili-watts per 
square centimeter. This is going to be a 
little different than the applied electrical 
power that you may have for your system. 

At times people will confuse the applied 
electrical power to drive the lamps versus 
the UV output that supplied at the cure 
surface. This is the power that’s coming 
down, and scientists have picked the 
square centimeter as that area measured. 
With arc lamps, with microwave lamps, 
your readings are going to decrease with 
the square of the distance. Go twice as 
far away, the UV intensity is going to 
be about a quarter of the original value. 
That’s not always true with LEDs. It really 
depends upon how they’re set up from 
a physics standpoint and how that UV/
LED energy is being delivered to the 
cure surface, so that’s something you’ll 
have to consider. What’s important about 
the irradiance is that it’s going to drive 
the depth of the cure. Penetration — 
especially through opaque colors — this 
is what’s going to give you adhesion. A 
radiometer (or measurement equipment) 
is going to sum up the irradiance and give 
you a value. If you have multiple lamps, the 
radiometer is going to sum up the energy 
from lamp 1 plus lamp 2. If the irradiance 
is different, in most cases it’s only going to 
show you the peak irradiance unless you 
have a radiometer that can go ahead and 
differentiate between the different lamps. 

Maybaum: What we really want to do 
is match up the UV light source with 
the ink. Then, we need to make sure that 
the amount of light that is given to the 
ink is intense enough to not only supply 
surface cure, but also to get all the way 
through to the substrate. Therefore, when 
we focus on troubleshooting customers’ 
issues, the first thing we ask about is, “Are 
you measuring your light?” and, “What is 
your irradiance?” 

 As far as density goes, we do ask other 
things. We want you to measure your 
output, but at that point we’re also asking, 
“What is your print speed? What is the 
age of your lamp?” It’s very common 
that printers will run the lamp as long 
as possible. The recommended output 

typically is somewhere between 1,000 and 
2,000 hours, depending upon how you’re 
running that lamp. But it’s definitely not 
where you’re seeing the light become dim, 
because there is a lot of visible light that 
lamps could output that essentially have 
no effect on the curing of the ink. So what 
we do want to focus on is making sure 
that our lamps are not out of date and 
that they’re running effectively. We always 
check the lamp output settings to make 
sure that the wattage is set properly for the 
conditions that are needed. 

Often, as far as distance of the lamp 
to the ink, the lamp can become uneven. 
If it’s a mercury vapor system that’s fairly 
wide, it’s possible that the lamp itself may 
droop in the middle because of the amount 
of IR heath that’s involved with the lamp. 
As it droops, you get a different distance 
from the sides and to the middle. And so 
we’re not only asking “What is the distance 
of the lamp itself?” but also if that lamp is 
rotated on a regular basis. When lamps 
are rotated, there’s also typically a physical 
inspection of the lamp. If there has been 
a fire, there could be smoke or damage 
around the lamp or the reflectors. It could 
be damaged enough that it clouds the 
reflectors. If you have a higher reflection 
in one area versus the other area, what 
you start to see is an uneven cure across 
the width of your curing. It’s always good 
to look at the condition of the lamp and 
the reflectors, but also look at the system 
as well to make sure that everything is 
looking proper and in good condition. 

The other thing we mentioned is we 
want to match up the lamp output with 
the initiators that are used in the ink. For 
the most part in screen-printing ink, we 
typically see a mercury vapor bulb. There 
are some applications where other bulbs 
are more suitable. With LED systems, 
typically they’re made at the 395 nm 
range. If I were comparing an LED system, 
it mostly directly compares to Galian-type 
bulbs simply because that’s where the peak 
is. With a mercury bulb, what you have 
across the spectrum is a peak at several 
different nm ranges. What that allows 
an ink formulator to do is to pick lots of 
different types of initiators that will react 
in those peaks in order to provide a balance 
of properties. 

With mercury vapor, it has this 
broad spectrum of output which helps 
formulators develop inks that are a 
little bit more wider in range in curing 
performance. However, with the LEDs, 
since we we’re focused at a specific nm 
range, we are limited in the initiators we 
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have. The great thing is that those initiators 
and the technology with LED curing has 
really allowed for us to develop inks that 
react well within those nm ranges and still 
provide the same performance properties 
that are expected for whatever application 
you’re using. It just requires much more 
specific formulation work.

We play a lot with developing inks that 
are specific to the curing and this would 
apply to digital inks, inkjet inks, screen 
inks, flexo ink, etc. We’re always looking 
at what is our output device going to be so 
that we can develop the ink specifically for 
that type of device. We hear “blame the 
formulator for the ink,” but we do try to 
take into account what the requirements 
are for the printers. And when releasing 
products to the market as a whole, we 
try to provide a pretty broad range of 
requirements into the inks so that lots of 
people can use them, but there are always 
special cases to where the ink may or may 
not be specifically formulated for a specific 
environment — and that part of what we 
do, using devices like a radiometer, is to 
figure out how well the ink is working with 
the output sources. 

A big part of that, especially on the 
screen printing side of things where you 
can have a really wide range of ink deposit 
thickness as well as a huge range of colors 
available, is that we formulate within an 
ink series to really put down a certain 
amount of thickness. That way when we’re 
describing how to use an ink, we may say 
to use a 355 to a 380 mesh and those tend 
to deposit a range of deposits, but still 
within a fairly narrow window. Once you 
go outside of that range, you’re adding a 
lot of ink and it starts to effect the cure, 
or if you go to a really high mesh count, 
you’re going to get a really thin deposit and 
that can also affect your results. So what 
we do is formulate a whole series to meet 
a certain guideline and for certain colors. 
Certain colors reflect or absorb UV light 
differently than others, and we formulate 
from color to color to meet within that 
range of performance so that when you 
are changing from one ink to another, 
you do get a very similar response to 
the UV output. But, as a lot of us know, 
colors — like a really dense black which is 
absorbing a lot of light — requires much 
more tweaking of the formula. It could 
also mean tweaking of the UV output 
settings, so we’re always looking at this 
relationship of UV output source, deposit 
of the ink and what color is that ink. 

The other thing to think about as far 
as the variables is the substrate color. 

Most of screen printing, especially on 
the graphic side, is printing on a substrate 
that has a white background. When we 
develop inks, we are assuming that the 
ink is going to have a certain type of 
material it’s going to adhere to. If it’s 
general-purpose ink, we tend to assume 
that the background color is going to be 
white. If it’s the more industrial products 
— let’s say a nameplate application where 
the substrates are clear — we would 
develop an ink for a clear substrate. And 
that substrate color is really also going 
to affect your overall UV requirements 
from your reactors. Fore example, let’s 
look at a very reflective substrate — let’s 
say a chrome, Mylar type of material. 
When the UV light is projected at the 
ink for curing, there’s going to be a lot 
of ref lection coming back and that’s 
actually going to increase the amount 
of cure that you get, whereas if you have 
a very absorbent color substrate like a 
black substrate or yellow substrate which 
absorbs a lot of blue light, you may have 
to end up using more light than expected. 
Substrate can really affect your resulting 
cure of your ink. 

The last point that I want to bring up 
is that if you’re printing halftone colors, 
halftones are typically printed through 
higher mesh counts which would mean 
a thinner deposit. They also are printed 
in halftone patterns which means you’re 
printing less ink onto the surface with 
a lot more substrate around those dots, 
and they tend not to be a solid pattern. 
What we find with halftone printing is 
that you have faster curing with halftones 
than you would with solid spot color type 
ink. You also have to be aware — that is a 
big difference between halftone type ink 
versus using spot colors. 

We all have different ideas of our level 
of knowledge and our experience. Some 
of us, like myself, might not have a clue 
about chemistry, but I do know a lot of 
things about how inks are used, so we 
always try and keep in mind the amount 
of information that’s coming back to 
us. We think the information should be 
doing one thing, but the other person that 
we are communicating with might have 
a very different idea of what that means. 
Therefore, we do spend a lot of time 
trying to communicate back and forth, 
simply so that we are both on the same 
track and that we don’t remain clueless.

Raymont: We see the same thing. Last 
week we had somebody that call in said that 
he wasn’t getting enough UV and it was 
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because they were running the radiometer 
upside down away from the lamps.

Maybaum: Was that me that was talking 
to you?

Raymont: Nope. In terms of the distance, 
Laura touched on this a little bit. You 
want to set your process up so that you are 
maintaining the distance. There’s really 
three things that can impact how that 
UV is being delivered to the cure surface. 
If, during maintenance or during work 
on the equipment, the whole housing 
moves, that could change how that UV 
is being delivered to the cure surface. 
Also, if you randomly change the bulb 
diameter, because most reflector housings 
are designed for particular bulb diameter. 
If that bulb diameter changes, that could 
change how the UV is being delivered to 
the cure surface. The same thing is true 
with, if on a 50- or 55-inch bulb, that bulb 
sags in the middle. It could change how 
the UV is being delivered possibly in the 
middle of the cure surface or the width of 
that particular product. 

If you’re running different substrate 
heights and you have a very narrow process 
window, then you may have to make some 
adjustments for that. In some cases, if 
there’s not much difference between the 
substrates height, you can run the same 
process with the same setting.

Some people will take advantage of 
a non-focused lamp. It’s not always bad 
for gloss control. We see this a lot in the 
wood industry for gloss control and some 
printers then will do that also. What the 
challenge is, if you’re expecting a focused 
lamp and then we go to a non-focused 
lamp, that could put you out of the range 

for where you could make acceptable 
products. With the radiometers that also 
track the irradiance profile, there are 
different reflector types. With a parabolic 
reflector, the UV tends to be more regular 
and even across the UV surface. It’s more 
of a rounded type of peak on it, whereas 
the reflector on the right is an elliptical 
reflector. You have to be careful to make 
sure that you don’t substitute one for the 
other or if it’s not clearly understood what 
you need for your process — somebody 
has a special and they put in an elliptical 
instead of a parabolic — or vice versa. 

Our clients can have situations as the 
bulbs age, where things can happen with 
the bulbs. This is something that you want 
to look for as you do your maintenance. 
We always do with the radiometer exam 
is you can measure the system, clean 
the system, measure again and look for 
improvements. You want to clue your 
maintenance team or your staff to look 
for things such as ends on the bulbs, spots 
from airflow and then look at that profile.

Be cautious of your purchasing staff 
from getting specials. There’s a lot of good 
bulb and lamp suppliers out there, but if 
they get a deal from somebody that’s $2 less 
expensive, what you really have to evaluate 
is if you’re getting the same amount of 
output on the short wavelengths. Is it 
still the same? Are you getting the same 
characteristic in terms of the output in a 
certain region? You may save a few dollars, 
but if you’re getting 200 hours less time 
on the bulb, it may not be that much of 
a special. 

Stay tuned for the second half of this Webinar 
to be featured in the September/October issue 
of the 2016 SGIA Journal.
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SGIA Webinar Exclusive

By Laura Maybaum, Global Screen Product Manager for Industrial Applications, Nazdar Ink Technologies; 
and Jim Raymont, Director of Sales, EIT, LLC, 

When you get poor 
adhesion, it’s very important 
to know what substrate 
you’re using as well as how 
old that substrate is.

The SGIA Free Webinar, “U V 
Measurement: Prescription for a Better 
Cure” was featured on May 4, 2016. 
Moderated by SGIA’s Dan Marx and 
presented by Laura Maybaum, Global 
Screen Product Manager for Industrial 
Applications at Nazdar Ink Technologies; 
and Jim Raymont, Director of Sales for 
EIT, LLC, this webinar addressed some of 
the most common “bugs” that befall the 
UV curing of inks, how to diagnose them 
and how to prevent them from happening. 
Part 1 was featured in the July/August 
issue of the 2016 SGIA Journal. Here, 
SGIA has transcribed Part 2.

Maybaum: What we wanted to do is give 
you some examples of some common issues 
or common problems that we see in the 
field and how we would start to diagnose or 
test those issues. One example is probably 
the most common. I’m calling it “the 
print flu,” but really what we get is a range 
or combination of symptoms — mainly 
losing adhesion. You’ll often see printers 
pick up a print and smell it. The stronger 
the smell, the more of a potential problem 
there is. You may see a loss of gloss or a 
change in gloss. A really big symptom is if 
the surface of the ink has become wrinkly 
or that it is soft. What that can lead to is 

offsetting or blocking because the ink has 
been rewetting, and all of those symptoms 
are a result of being under-cured for some 
reason. Somehow the initiators in that ink 
are either only surface curing or are not 
curing fully through the total ink deposit. 

There are common things we would 
recommend. One is to check your bulb 
and check your output. Make sure that 
it’s consistent with what you’ve been using 
previously that has shown good results. If 
nothing appears to have changed, quite 
often what we’ll say is if you are under-
curing and you’re using a very dense color, 
to simply add clear to the color and if you 
get better results by adding clear, then you 
know there’s some sort of under-curing 
happening because the pigment load or the 
ink deposit is simply too thick. So adding 
clear is a method for assessing if you are 
under-curing. 

Another easy thing to do is to increase 
your output. Ideally, increasing your 
intensity separate from your dose — 
meaning setting your reactor higher. If 
it cures by setting it higher, then there’s 
a potential that you just have not gotten 
enough energy to the ink. If you slow down 
your belt, you’re getting more energy at 
the surface or at the ink itself. Again, that 
is an indication that the result really is an 
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under-cured product. The other part of that 
is going to a lower ink deposit. That’s a little 
bit harder — to switch out screens and go to 
a higher mesh. Typically, what we’ll look at 
what mesh you’re using, and if it’s below a 
355, you start to get into 305 or 200 mesh. 
That’s a red flag, and you’re going to have 
issues with trying to cure that completely. 
You can also adjust your f lood or your 
squeegee and try to get less ink deposited. 
If you deposit less ink and you’re showing 
better results, then that’s an indication that 
you’re under-cured.

Raymont: The only thing I would add is 
what we run into a lot of times with the 
intensity and the energy density or dose — 
many time players will run it through one 
time and then they’ll go ahead and run that 
same work piece through the lamps again. 
You’re not going to increase the intensity 
or the irradiance or the penetrating power. 
You will get twice as many mJ, or twice 
as much energy density or dose of that 
particular product, but running a work 
piece through a lamp twice does not double 
the intensity. It doubles the joules but not 
the watts. That’s just an important thing. 

Maybaum: Yeah, and that would also 
go along the line of using two bulbs to 
cure the ink. UV curing of ink is almost 
instantaneous. And although two bulbs 
may be very close together in a lamp 
housing, really most of the curing that’s 
happening is happening with just that 
one bulb. As a general rule, we tend to try 
and get people to cure with one lamp. The 
second lamp may provide more overall dose, 
but if you’re under-curing issues are coming 
from not having enough intensity, that 
second bulb or even a second pass is only 
going to help marginally. 

Just to give an example of what under-
cure is affecting: If you’re getting good 
surface cure but you’re not getting good 
through cure, what will happen is that ink 
at the bottom of the deposit will remain 
soft and you may get a good result when 
it comes off the press, but over time what 
could happen is that the under-cured ink 
at the ink-substrate interface, because it’s 
not fully cured, may start to soften the ink 
above it and the more layers you do, the 
more you’re trapping that ink there and 
what you could see is rewetting. 

The other part is, for adhesion, a lot 
of times manufacturers will recommend 
that an ink system is suitable for a range of 
substrates. By far it’s not all-inclusive. There 
are some substrates — for example styrene, 
paper, some vinyls that are fairly easy to 

adhere to — and you can have a wide range 
of substrates that are acceptable, but there 
are other substrates such as polyethylene, 
polypropylene and maybe some very 
plasticized vinyls that will change over 
time. When you get poor adhesion, it’s very 
important to know what substrate you’re 
using as well as how old that substrate is. A 
common thing that is done in the plastics 
world is to use a dyne solution to assess the 
surface tension, and different substrates will 
have different requirements as far as surface 
tension. It is always good to know what is 
the acceptable range of surface tension that 
you need for your ink to adhere well to 
those materials. Therefore, when it comes 
to poor adhesion, not only look at under-
curing of the ink, but also keep in mind not 
all substrates are built the same and the ages 
of substrates can be critical. 

That brings us to the Goldilocks 
problem. Keep in mind we make the inks 
to perform within a range of processing 
and uses, so we want to make sure that 
when we’re processing that the inks that 
they’re not over-processed or under-
processed. There is a window that needs 
to be established, and for the most part it’s 
fairly wide for a specific application, but if 
you take an ink outside of that application, 
your upper range and lower range could 
change pretty significantly with regards 
to processing. 

This is another area that we talk about, 
especially as we get into more critical 
applications: ink cracking. What you’ll 
see is when you bend the ink — either 
physically bending it or let’s say apply heat 
to bend the substrate — you get a degree of 
cracking. One diagnosis for this is that you 
can actually over-cure ink. There are some 
systems to where the output is three or four 
times the amount of recommended energy 
that is going to the print, and in that case, 
too much energy could result in too much 
cure. Normally people want to run their 
system to be as efficient as possible, so we 
get more towards full-cure and creeping 
into the under-cure. But keep in mind 
there is a point of over-curing depending 
upon the application, but it’s an easy check. 
Simply turn down your reactor and see if 
that helps out the flexibility. If it doesn’t, 
then it could actually be heat that’s been 
involved in the process. Maybe your reactor 
is outputting a lot of IR, or that you just 
have to go to less layers of ink or a new ink 
all together. 

Additional problems include rashes and 
spots: What we usually call this is “ink 
doesn’t think.” What you get is spotty 
results across an image or throughout an 
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image area. You may see differences in 
gloss around the print or get offsetting or 
blocking in certain areas. It could be that 
you print a color down first and print over 
top of it and that first color could be a black 
or a yellow, let’s say, and when you print 
that other color on top of it, now you’re 
printing over a colored background versus, 
let’s say, a white background. That’s an 
example of differences in cure. You could 
be having differences in color background, 
but typically an ink will be fairly consistent. 
So as long as the cure is set up and measured 
to be even and the substrate background or 
the substrate itself is consistent, we expect 
to have consistent results with the ink 
overall. It doesn’t tend to be intermittent 
depending on where it’s deposited except 
if the ink is not mixed well. And so what 
we recommend is that prior to use, you’re 
mixing the ink well so that the materials 
within it become consistent throughout. 
The easiest test for that is very much like 
what we assessed for under-cure — using 
clear, changing your settings. Another 
really interesting way to assess if your press 
is set up evenly, if your presses have damage, 
if your screens are being held evenly, or if 
it’s your squeegee or flood bar, is to print 
an even half-tone pattern over the entire 
image. If you print an even half-tone, let’s 
say a 50-percent image or half-tone percent 
over the entire image and you see splotching 
throughout the image area, then that’s 
an indication you’re getting different ink 
deposits across your press. Then, you can 
start to troubleshoot what that fix would 
be. Mix your ink again, or maybe you may 
have a substrate that has uneven surface 
properties and that’s a test like a dyne test 
would come in.

What about uneven coloring? That’s an 
easy one. If it’s uneven in coloring, it’s very 
possible that the ink hasn’t been mixed up 
well enough. The components for inks, 
they can settle, they can separate. If you’re 
using additives, those also can settle and 
separate depending on what they are. That 
can also not only be uneven color, but also 
differences in deposit effects like bubbles 
or pits. It’s always recommended to mix 
before you print and mixing by hand a 
couple times may not be enough. We do 
recommend in general to have some sort of 
power mixing or extended mix time just to 
be sure things are incorporated into. 

Another thing I wanted to bring up is 
that not every color is going to be the same. 
What we find are colors are either going to 
be reflective or absorbing. Some are very 
transparent, but our issues really come in 
when we’re dealing with white or black. 

They’re the more extreme ends of the colors. 
So black is going to be very absorbing. 
White is going to be very reflective, and 
the more pigment you add to an ink, 
the more that’s going to be exaggerated. 
The tricky part is when you start mixing 
colors together. If you’re using a blue and 
you’re adding black to it, that’s even more 
absorbing, that could definitely affect how 
much energy is needed to get full cure. If 
you’re adding a white and a black together 
and their initiators are formulated to really 
address how much they’re absorbing or 
reflecting, and you put those two opposite 
inks together, they could actually be doing 
both things at the same time and require 
even more energy. So if you mix, let’s say a 
gray, we can potentially get something that 
we call “windowing,” and that’s really the 
initiators in a white and black countering 
each other and you actually end up needing 
twice as much cure than what you would 
need if you were using a white or a black 
by itself. The test for that is the same as for 
what under-cure would be — add clear, 
change your settings and assess if you’re 
not getting enough energy to cure that 
particular color mix. 

Raymont: This is something that the ink 
company would provide. You don’t have 
to figure this out on your own. They’ve got 
the resources. 

Maybaum: Yeah, absolutely. You know, 
most companies have a tech service 
department. We’re there to support the 
end users. We’re allowing them to figure 
out their problems to provide as much 
information as possible. There is a lot 
of information out there and we tend 
to ask a whole bunch of questions. The 
questions may seem simple, but what we’re 
trying to do is get to a point of diagnosing 
what’s going on, determining what your 
symptoms are so that we can get to a point 
of being acceptable again as far as getting 
good cure and good print.

Raymont: I always get a kick when you 
go to the SGIA Expo — you can always 
tell when the printers are out to dinner 
because everyone is scratching and sniffing 
the menu to see how well it’s been cured 
or not cured. There’s a lot of instrument 
products out on the market. They may be 
different in terms of the bandwidth that 
they’re going to measure. What you want 
to do is make sure you understand what 
that particular radiometer is doing and 
what part of the spectrum it’s measuring. 
Is it measuring 320 to 390 in terms of nm, 
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or is it measuring from 250 to 415? Just to 
make sure that you’re all talking the same 
language and we’re not comparing apples 
to oranges. The biggest thing is you need 
to have a target, you need to track your 
readings and perform regular maintenance 
with a physical exam. You can’t wait until 
it’s broken. Use that radiometer to look 
at the watts and joules, and even more 
important the irradiance profile, and then 
put that data some place where you can 
go back and look at things. How were 
things when they were curing? What 
changed now that things may not be 
curing? And you really are like a doctor 
trying to diagnose the symptoms to get 
back into a healthy state with the UV 
system. It’s all about making a profit with 
the process window, and then working so 
you can get to that cured state. 

Maybaum:  I think the last thing is, and 
we’ve touched on it, is really establishing 
what your baseline is, and not just for 
your overall shop, but especially for 
critical applications. And those critical 
applications versus general applications 
may have a very different processing 
window. There may be some jobs that 
are very easy and your process window 
is huge. That would be great to know 
that going into it, and a lot of defining 
what that process window is, is taking 
measurements and monitoring them on a 
regular basis, document what you’re doing 
and really knowing your whole system as 
far as materials and equipment, as well as 
your tools that you use to monitor that 
system. It will make things a lot easier to 
communicate internally when you need 
to bring in your manufacturing support 
to solve problems. 

Raymont: If you can’t find help, there 
is always the ink company setup. Have 
technical services — we help out as best 
we can with the measurement aspect of 
that.

Dan Marx: Which control methods exist 
for UV lamps intensity control? Is there 
an ISO standard for that?

Raymont: In terms of the lamps 
themselves, that would be the applied 
electrical power. That’s going to be a 
function then of the power supply design. 
And then also, if you’re talking about the 
power that’s arriving at the cure surface, 
we talk about electrical power generally 
watts per inch of applied electrical power 
— 200, 300, 400 being common — and 
then the power arriving is measured in 
watts per square centimeter. 

Marx: Is there any methodology to check 
the right ink curing? Similarly, is there a 
standard for that?

Maybaum: There is. There the ASTM 
Standard that is basically outlining 
conducting a crosshatch and tape tests, 
and then rating that as far as a five with 
no lift-off all the way down to a one with 
severe lift-off. The reason that you do a 
crosshatch is to break the ink surface, and 
then the tape is to make sure you have full 
adhesion down to the substrate. However, 
with that said, internally we have lots of 
discussion about how to check adhesion. 
Some people do just a thumb twist, there’s 
just touching the surface to see if it’s tacky, 
there’s rubbing MEK over the surface to 
see if that degrades the ink to see if it’s fully 

dried or cured that way — processing tape, 
crosshatch — there’s lots of different ways 
that people assess adhesion and they’re 
all acceptable if the part performs the 
way it’s expected to perform in the field. 
We do tend to point towards the ASTM, 
crosshatch and tape, but really it’s how you 
define it in your shop as being acceptable. 

Marx: One more quick question: What 
kind of chemical would you suggest for 
UV protection printing on ceramic tiles?

Maybaum: If we’re ta lk ing about 
weathering, then we’re talking about 
putting UV inhibitors into a UV ink, and 
that’s counter to getting it cured because 
the UV inhibitors will absorb a lot of 
energy. So there are inks out there that 
use UV inhibitors, although I don’t know 
if ceramic tiles would be used outside — 
you would need that protection. If we’re 
talking about surface protection, then 
you’re starting to look at varying the 
chemistry and then also getting adhesion 
so it’s really finding the right ink and 
there’s really not a good general answer 
for that.   
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