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Using Temperature to Stabilize Coil
Coating Processes - Part II:

By: Michael R. Bonner

Virtually all coaters understand the problems that
temperature variations cause in the coating process. In
the case of coil coating operations, temperature related
viscosity variations can result in significant quality
issues with film build, color match, surface finish, etc.
The magnitude of these issues cause most coaters to
undertake procedures to adjust coating material viscos-
ity in an attempt to control their process. This paper is

the final installment in our two part series examining the
relationship between temperature, viscosity, and process

variations, and many of the associated issues. In Part
I we examined the impact of temperature on viscosity
measurement and the standard method of adjusting
viscosity: adding solvent. In this final installment we
look at how process parameters affect coating material
temperature and how the implementation of a carefully
designed temperature control system can significantly
improve quality while reducing operating costs by
making temperature a controlled, repeatable process
parameter.

Using Temperature As A Tool

While the coating material viscosity may be adjusted
for a specific temperature at a specific point in time
using solvent, the mechanics of the coating system will
endeavor to change that temperature (and thereby the

viscosity) during processing. This is simple physics and

there are no exceptions. The phenomenon is clearly
demonstrated in Figure 1, which shows the temperature
profile of a coil coating system with no temperature
control over an hour’s time. Plotted here are ambient
temperature, drum temperature, and the temperature at
several points across the face of the pick-up roller in the
pan. This graph reveals many interesting details about
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Figure 1: The Effect of Process Components on Temperature’
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the coil coating process. The first point of note is that
the process temperature rises 10°F while ambient rises
just 5°F over this hour.,

This suggests that controlling ambient temperature
alone is not sufficient to maintain the temperature of the
material being processed. Many factors combine to de-
termine the temperature at any point in the coil coating
system at any time. These include:

» Coater Area Ambient Temperature
* Material Storage Temperature
* Volume of Material in Source Container

Temperature (“F)

Figure 2: Analysis of Process Effect’

» Volume of Material in Coater Pan

» Surface Area of Coater Pan

e Material Flow Rate

» Pump Type / Horsepower

= Roller Drive Motor Horsepower

e Roller Pressure Settings

= Temperature of Strip Presented to Coater

In our previous article, we clearly defined the impact
that temperature has on coating material viscosity.
Furthermore, remember from our discussion that the
total 4s (26s +£2s) processing range translates to a 5°F
window from 81°F to 86°F. Even if the material is at
the perfect 26s viscosity when the process is started, the
factors above combine to move the temperature twice
the allowable temperature tolerance in just one hour.
This is analyzed directly in Figure 2. The viscosity is
set (using solvent) at a drum temperature of 76°F then

laced in the process where it is immediately raised to
79°F. At this time, it has changed temperature more
than half the total allowable tolerance and, if coating
viscosity was actually set originally to 26s, it will now
have been driven below the 24s lower control limit. The
remaining 10°F move from 79°F to 89°F (dashed lines)
will continue to drive the material even further out of
specification requiring other adjustments to compensate.

One of the most interesting points raised by Figure 1
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Figure 3: Thermal Profile Variation®

relates to drum temperature. Note that the drum tempera-
ture varies widely as the emptying drum is refilled from
bulk supply. Also note that this has virtually no effect on
the temperature of the material at the face of the pickup
roller. The other factors influencing process tempera-
ture (as listed above) combine to completely swamp out
its effect. This dispels the prevailing myth that drum
temperature is the dominant factor determining process
temperature. In fact, this suggests that drum temperature
is only important when making viscosity measurements
and solvent based adjustments.

Another interesting note from Figure 1 is that the
various points across the face of the pickup roller show
a significant variation in temperature. This is depicted
more clearly in Figure 3. We refer to this as the “Thermal
Profile” of the coating head. What we cannot see from
this graph is that this uncorrected profile displays continu-
ous variation. What we can see from this graph is that
this variation can exceed 7°F at times. This means that
the fotal temperature tolerance is exceeded by variations
across the width of the strip. The result is that portions
of the coating across the width will always be outside of
the viscosity specification. As shown, this can be a sharp
change that cannot be compensated for by simply vary-
ing the applicator roller pressure from side to side. To
assure adequate film build at all points across the width
of the strip under these conditions, it is often necessary to
increase the total film build, laying down more material
than is actually required in some areas to insure the mini-
mum in others. The varying nature of this uncorrected
profile means that operators must continuously monitor
the output and attempt to make compensating adjustments
to correct for the viscosity changes occurring in the coat-
ing material. This has led many to refer to the coil coat-
ing process as more art than science. The variations in the
thermal profile manifest themselves in myriad processing
issues including:
* Film Build Variations Across Web/Strip
e Film Build Variations Between Runs
* Inconsistent Line Setup Parameters
e Increased Coating Material Usage
* Increased Solvent Usage
e Increased Scrap

The goal then must be to reduce variations in viscos-
ity as the coating material is being applied to the strip.
Simply stated:

The goal is to stabilize the viscosity of the coating
material at the point of use, which is actually the 1/2”
thick area directly adjacent to the face of the pick-up
roller... identifying and correcting the factors that create
viscosity variation at the point of use can be complex
and must be treated on a case by case basis. It is clear
however, this can only be accomplished through the
careful manipulation of temperature.

Figure 4 shows this same system after correction of
the thermal profile. Here we see that the total tempera-
ture variation across the width of the strip has been
reduced to about 1°F. This translates to a total edge-
to-edge viscosity variation of about 0.8s or just 20% of
the total operating window. Furthermore, this stability
is maintained whether operating near ambient or 20°F
from it. This is important because ambient variations in
excess of 20°F over the course of a day are not uncom-
mon in many coating facilities as morning temperatures
in the 60’s become afternoon temperatures in the 90’s.

This stability can present yet another opportunity for -
significant cost savings through the reduction of coating
material usage; generally one of the greatest costs in the
coil coating operation. In a case where a 1.0 mil film
build is being applied to assure the thinnest areas remain
above a 0.8 mil minimum, this flattening of the thermal
profile and its associated stabilization of viscosity may
allow an aggregate reduction to 0.9 mils, or a 10%
savings in coating material. In addition to raw material
savings, these process improvements will also result in
fewer quality control holds and the costs associated with

continued on page 42
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Mechanical Strip Stitchers
for Coil Coating Lines

For continuous operation, join your coils with an
ArD*S strip stitcher. They are both fast and
economical, and since they make mechanical joints
with die-cut tabs, they work with any substrate.

ArDS Machinery Corporation
1201 Vine Avenue, NE = PO Box 1027
Warren, OH 44482-1027
Phone: (330) 399-3601
Fax: (330) 399-1120
E-mail: ads@adsmachinery.com
Web site: www.adsmachinery.com
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Correct Your Coating System’s Thermal Profile!

" Call the Temperature Control Experts at:

The Thermal P.AA.C. ™+ 44 ST. CLAIR SYSTEMS, INC.
System From SCS A\ \ N ;i‘.u(;sss]) 3%2%5;) s csiagesi b

Fax (586) 336-0705
(*Profile Alignment And Correction) ’ Visit us @ www.stclairsystems.com
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ROSS AIR SYSTEMS’ Newest
Coil Coating Line at
CSN-Companhia Siderurgia Nacional
“Largest Steel Mill in Brazil”
Continuously Produces Quality
Products at Production Rate
13% Above Project Specifications.

ROSS)

AIR SYSTEMS INC.

P.O. Box 310, Somerville, NJ 08876-0310 Tel: 732-356-4555 - Fax: 732-356-6676 Website: www.rossairsystems.com  E-mail : ross@rossairsystems.com
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Figure 4: Corrected Thermal Profile’

handling, rework, scrap, inventory carrying, and the like. * Reduced Scrap
The inherent stability of such a system not only eliminates » Increased Throughput _
the need for the operators to make mid-run adjustments, it It is clear from this evidence that the impact tempera-
also reduces variation in line setup parameters. By sepa- ture has on the performance and quality of many manu-
rating coating material temperature from ambient and other facturing systems cannot be overstated. It is equally clear
influences, line setups become repeatable whether the pro- that this can have a far-reaching impact on the current and
cess is being set up in January or July. This significantly future financial performance of a company. Temperature,
reduces scrap at startup. In all, scrap reductions in excess then, must be converted from an uncontrolled variable to
of 25% can be realized. For a line consuming $5,000,000 a powerful tool for use in reducing operating costs and
in paint each year and incurring a $500,000 in scrap, these improving product quality.@
savings can be show to be:

$5,000,000 *10% = $500,000
Al’ld, Yyear year

$500,000 £250, = $125,000

year year

For a total reduction in material and scrap costs, real-
ized through these process control improvements, of:
$500,000 . $125,000 _ $625,000
year year year
So why is this important now?

As the graphic in Figure 5 shows, at the same time
corporations are demanding higher margins to improve
shareholder value, global competition allows customers
to demand lower prices and longer product warranties.
In fact, building products such as siding, gutter and
downspout, etc. now are supported by warranties in ex-
cess of 10 years; roofing products are out to 30 and 40
years or more. Even car bodies, responsible for giving
the Midwest its “Rust Belt” moniker, now virtually all
come with a minimum 10 year rust-through warranty Figure 5: Market Forces on Coating Processes
protection. Lower prices and higher margins leave less
money available to put into the process. Should this down-

ward pressure on processing costs result in manufactur- BIBLIOGRAPHY

ing defects, these defects can result in catastrophic losses 1 — Material Temperature vs. Viscosity data provided cour-
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o : _ courtesy of Alsco Metal Products — Roxboro, NC.
ozf;f tar;eg(;n/:\nc):]al:e f;:gz.l %caiijfgl? :’:1(1 Impletnented bea 3- Co?} oating Thermal Profile data provided courtesy
pRepL(leatable LinZySetup Parameters. of Alsco Mera§ ﬁoda;c‘ts - Aj Ei!le, OH, rgﬂizing St. Clair
* ! . tems’ P s ‘tion System.

« Consistent Film Build Across Web/Strip ystemy Fpojile:Anaiysis.and Correchion oy

* Consistent Film Build Between Runs Michael R. Bonner is the Vice President of Engineering &
» Reduced Coating Material Usage Technology for St. Clair Systems, Inc., a leading supplier
* Reduced Solvent Usage of process temperature control equipment for industrial

* Reduced Emissions processing systems.

42 CQIWORLD



