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REACTOR EC
Electrosatic Web Cooling

Reduce Web Temperature and Control Chill Roll Condensation
Streaking in one easy operation.

Hurletron’s new Reactor EC
relies on the latent heat of vaporiza-
tion to reduce the temperature of a
moving web by efficiently removing
thermal energy from the web. The
Electrostatic charge bars mounted |
abovetheweb create an electrostatic
field into which a water cloud rs—
sprayed. The field director bars,
mounted bel ow the web, concentrate
the electrostatic field in the area of
the water cloud.

Electrostatic Cooling

Mounted between the exit of
thehot air dryer and thefirst chill roll,
a Reactor EC can reduce the web
temperature as much as 100°F, de-
pending on the basisweight and press
running speed.

The electrostatic charge de-
posited on the water droplets that
comprise the water cloud, explodes
the droplets into microdroplets that
are charged by the electrostatic field
and driven into the web.

-

= lity of gravureprinting, following dem-

The efficiency of electro-
static cooling is dramatically
greater than conventional water
nozzle systems in which there is
significant over spray. Without
electrostatics asignificant portion
of the relatively low percentage

(continued on page 2)

Using ESA
with Water -Based

Inks
By Steven J. Siler

Electrostatic Assist (ESA) has
been effectivein reducing the numbe
of missing dots or “snowflakes’ thal
areacommon print quality problemin
gravure printing. For the past thirty
years, rotogravure printers have com-
monly used ESA to improve the qual

ongtration of the primary ESA effectin
experimenta work by the Gravure Re;
search Ingtitute. However, the treno
toward increased use of water-baseg
inks has created severa questions ref
garding theapplicability of ESA. A poll
of theresultsamong printersusing ESA
with water-based inkswould probably
produce very mixed results.

While this may not initialy
sound encouraging, usng ESA with
water-based inks can produce signifi-
cant improvementsto print quality.

(continued on page 2)
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Reactor EC
Continued from Page 1

of thewater reaching theweb remains
resident on the surface.

The process of eectrostatic
cooling ensuresthat water dropletsdi-
rected to the web are small enough to
reach the web and penetrate the sur-
face.

Condensation Streaking

Thesolventinhesat setink that
remainsintheink after theweb leaves
the dryer continuesto evaporate.

Asthewebtravelsover thefirst
chill roll enough air is pulled between
theweb and the chill roll surfacetollift
theweb off thechill roll— Theamount
of web lift dependson the pressspeed,
web weight, web tenson and chill roll
diameter.

The condensation that occurs
whentheair comesin contact with the
solvent vaporsisdeposited onthechill
roll and isthen transferred to the web.
A number of methods have been de-
veloped to prevent the streaking that
occurswhen the condensationistrans-
ferred to the web.

BecausetheReactor EC cools
theweb beforeit reachesthefirgt chill
roll, the amount of condensation is
greatly reduced, and the system can
eliminatetheneed for additiond equip-
ment to control condensation streak-
ing.

For Electrogtatic Web Cooling,
Reactor EC technology is dso avail-
ablefromMegtec Systemsinther Tri-
ton ES system.

Page 2

ESA With Water-Based | nks
Continued from Page 1

Achieving cong stently good resultswith
water-based inksrequiresan understand-
ing of how ESA works, aswell asan un-
derstanding of the differences between
solvent-based inks and water-based inks

Physics of the ESA Process

Gravure printing relies on the
transfer of asmall amount of ink from a
cdl inthegravurecylinder (adepression
inthecylinder surface) to asubstrate (the
surface to be printed upon). Transfer
takes place whenever the substrate,
pressed againgt the gravure cylinder by
animpressionroll, contactstheink, wets,
and draws the ink to the substrate sur-
faceby capillary action. Thetransferred
ink produces a printed dot on the sub-
grate. Under ideal conditions, each gra-
vure cdl produces a single printed dot
withuniformink dengty. Ink transfer (dot
transfer) requiresagravurecdl full of ink,
contact between the substrateand theink
inthegravure cell, and enough adhesion
to producethecapillary actionto pull the
ink out of the cell.

When a dot fails to transfer, it
leaves a print void surrounded by typi-
caly six printed dotsthat we perceive as
a snowflake-shaped region (al snow-
flakesare sx-sded). Assuming thereis
ink in the gravure cell, amissing dot or

Full Gravare Cell

— W

snowflake occurs when the sub-
strate fails to contact the ink or the
adhesive forces are insufficient to
causethe necessary capillary action.

Thestrength of the adhesive
force producing the capillary action
depends on the difference between
the surface tension of the ink (a
fluid) and the surface energy of the
substrate (asolid). The greater the
difference, the stronger the capillary
action. Thesignificanceof thiswill
bediscussed later. Atthispoint, we
will assume sufficient adhesive
forces to draw the ink out of the
cell if the ink makes contact with
the substrate.

Electrostatic Assist helpsto
overcomelessthanideal conditions
that prevent the ink from making
contact with the substrate. Figure
1 shows afull gravure cell and the
more typical ink surface resulting
fromremoving theexcessink onthe
cylinder surface. Absent increased
impression roll pressure, it is diffi-
cult for the substrate to make con-
tact with theink surface when it is
below the cylinder surface.

Electrostatic Assist devel-
ops an electric field in the impres-
sion zone that exerts a force pull-
ing on the ink surface causing it to
deformdightly. Figure 2 showsthe

Typical Gravure Cell

— Gy

Figure 1
Ink Surface in Gravure Cell afier Excess Ink Removal
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Foree On Ink Surface
e 1o ESA

Figure 2
Ink in the Gravare Cell Under the Influence
of the Electric Field

ink in a gravure cell under
theinfluence of anelectricfield. The
change in shape of the ink surface
causes part of the ink to rise above
thecylinder surfaceandincreasesthe
likelihood of contact with the sub-
drate. Once contact occurs, capil-
lary action causestheink dot totrans-
fer.

One common misperception
isthat ESA causestheotherwisemiss-
ing dotsto transfer. Clearly, the cap-
illary action created by adhesion
causes the ink transfer, not Electro-
static Assst. However, without con-
tact transfer cannot occur. ESA fa
cilitatescontact betweentheink inthe
cell andthesubgtrate. Inthisway the
electrogtatics“assist” inthetransfer.

Theory suggeststheeffective-
ness of ESA should be proportional
to the force exerted by the eectric
fiedd ontheink surface. Theforceis
determined by the followng force
equation.

F=12¢eF’
Theamount of ink surfacedeflection
can be determined by baancing the

force produced by the electric field with
the hydrodynamic forces acting on the
fluidink. Thedectricfieldisdeveloped
by an éectric charge density, o, on the
substrate at the point opposite the gra-
vurecell.
E=c/e

Substituting for thedectricfield,
E, produces the following equation that
predicts the force is proportiond to the
sguare of the electric charge density on
the substrate at that point.

F=120c"/ ¢

Whileinteresting, why isthisim-
portant? Since the charge is supplied
through aresistiveimpression roll tothe
moving web, the magnitude of charge
density is proportional to the flow of
charge, or current, form the ESA power
supply. Therefore, the force created at
thesurfaceof theink inthegravurecedll is
proportiona to theflow of ESA current.

F=K*|?

Thephysicspredict theeffective-
ness of ESA should therefore be propor-
tiona to the square of the ESA current.
Power supply polarity should not beafac-
tor because the effect is proportional to
the square of the current. Furthermore,
ESA should be effective for both water-
and solvent-based inks.

Experimental Results

There is strong alegorica evi-
dence among printersthat ESA iseffec-
tive with water-based inks, and that the
effectiveness is dependent on ESA cur-
rent. Thefollowing resultsarerepresen-

tative of datacollected at severd print-
ers using water-based inks on avari-
ety of products. They illustrateresults
observed when properly using ESA
with water-based inks. The missing
dots were counted on 20 samples at
several levels of ESA current. The
sample area counted was
approximatley 0,25 cn¥. The graphs
plot the average number of missing
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Figure 5
Hisults for Wide-Weh Packaging Press

dots in 20 samples for several ESA
currents. Figure 3 showsresultsfor a
wide-web packaging press.

Figure 4 shows results for a
narrow-web press printing on light-
weight substrates.

Bothfiguresclearly suggest a
predictable relationship between the
average number of missing dots and
ESA current. It should be noted that
these examples show therelationship
most clearly. More commonly, the
data, though illlustrating the same ef -
fect, isless ordered. The symmetry
observedinthe graphs appearsto sug-
gest arelationship independent of po-
larity. Whilenot shown here, thesame
data, plotted as a function of ESA
power supply voltage, produces
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Figure 4
Hesulis for Marvow-Wels Press

a graph that is clearly asymetrical.
Why, when viewed as a function of
ESA current, does the effect appear
polarity independent, but whenviewed
as afunction of voltage is dependent
on polarity?

To anwser thisquestion, con-
sder Ohm’sLaw which statesthat the
current in acircuit is proportional to
thevoltageand inversely proportiona
to the resistance.

| (Current) = E (Voltage) / R
(Resistance)

The primary resistance in an
ESA applicationisthesemiconductive
surface of theimpressionroll. Unfor-
tunately, thisres stance hasadifferent
magnitude for positive ESA voltages
than it doesfor negative ESA voltages.
Whilethiscan beavery difficultissue
to understand, it leads to an interest-
ing result. The current flowing in an
ESA system is typicaly (but not a-
ways) larger for negativevoltagesthan
itisfor postivevoltages. It naturally
follows that one would expect better
ESA resultswith negative power sup-
pliesthanwith pogtivepower supplies.
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Fortunately, thisistrueonly for
voltage-regul ated power supplies. On
the basis of early printer experience,
suppliers started to change from volt-
age-regul ated suppliesto current-regu-
lated supplies. Thephysicspredict, and
experience shows, that theresultswith
current-regulated suppliesareno longer
dependent on supply polarity.

To confirm the effect of polar-
ity, the data from Figure 3 is shown
plotted as a function of the abosolute
vaueof currentin Figure5. A casual
observation of thedataclearly leadsto
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Data Flotted Yersus
Absolute Value of Current

theconclusion that the effectiveness of
ESA isdependent only on current mag-
nitude and not polarity.

The same data plotted as a
function of the square of the current in
Figure 6 illustrates that the effective-
ness of ESA is proportional to the
square of the current.

Thisdata, coupled withwater-
based ink, supports the assertion that
ESA is effective when used with wa-

Missing Dots

ESA Current (mA)
Figure &
Effectiveness of ESA Dependent
on the Square of the ESA Current

ter-based inks. Why, then, don't al
printers using water-based inks have
equally successful results?

Special Condderations for
Water-Based Inks

There are afew critical issues
that make the use of ESA with water-
based ink somewhat more complex
than with solvent ink systems.

The impression zone must be
somewhat resistant to current flow in
order to build up thedectricfield nec-
essary to dlow ESA to be effective.
Solvent-based inks are relatively non-
conductive and readily facilitate the
cregtion of this eectric field. Water,
being abetter electrica conductor than
most solvents, works against building
the eectric field. Viewed differently,
water-based inks leave a slightly
“damp” substrate. Itiscommonly un-
derstood that damp websdo not readily
hold electrostatic charges. Intuitively,
one would expect the surface charge
density, o, for wet substrates to be
somewhat smaller thantypical with
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solvents. Theresultisasmaller elec-
tric field in the impression zone when
using water-based inks.

The surface tension of water
(typically larger than that for the sol-
ventsused withinks) requiresagrester
force to produce the same surface de-
flection. Inthe previousdiscussion, |
attempted to substantiate the conclu-
sion that the ESA effect is dependent
on the magnitude of the force created
at the ink surface in the gravure cell.
For a given force (in other words, a
given ESA current), solvent-basedinks
deflect more than water-based inks.

Both of theseissueslead tothe
conclusion that water-based inks re-
quirelarger eectricfiedsintheimpres-
son zonethan solvent-basedinks. Ex-
perience confirms that for ESA to be
effectivewith water-based inks, power
supply current must beincreasedtolev-
els not commonly used with solvent-
based inks. This will often require
power supplies with greater current

capability.
Assuming that itispossbleto
develop the higher ESA power supply

current, will ESA aways be effective
withwater-based inks? Unfortunately,
somewater-basedink formulationsare
too conductive to support creating the
necessary dectricfidd. Generdly, ESA
will beeffectivein providingsomeleve
of assst for most water-based inks.
Previoudly, | stated that the
strength of the capillary action draw-
ingtheink fromthecdll tothesubstrate
depends on the physical properties of
the ink and the substrate. The adhe-

sveforcesholding theink moleculesto-
gether create surfacetensioninthefluid
ink. Greater surface tenson makesthe
ink lesslikely to wet or bedrawn to the
substrate surface. Lower surface ten-
sonmakestheink moleculesmorelikely
to adheretothesubgtrate. Similarly, the
surface energy of the substrate must be
sufficiently large to overcome the sur-
facetension of theink. Whenitis, ad-
hesionwill produce sufficient capillary
action to transfer theink dot. With sol-
vent-based inks, any contact between
theink in the gravure cell and the sub-
srateisnormaly sufficient to causeink
transfer. The capillary action with sol-
vent-based ink is quite strong. With
water-basedink, contact isnecessary but
not awayssufficient to causeink trans-
fer.

Steps must be taken to ensure
that the difference betweeenthe surface
energy of the substrate and the surface
tensionof theink islargeenoughto cre-
atethe capillary action needed to trans-
fer the ink. Experience suggests the
additon of small amounts of solvent,
typically alcohol, to water-based inks
often lowers the surface tension suffi-
ciently toalow ESA.

Summing It Up

Insummary, more ESA current
thaniscommon with solvent-basedinks
isrequired for ESA to beeffectivewith
water-based inks. The increased cur-
rent may require power supplies with
greater capability. Thecommon ruleof
thumb for solvent-based ink is1 mA of
current per 30inchesof webwidth. Wa-
ter-basedinkswill typicaly requirethree

timesthisor at least 3mA of ESA cur-
rent per 30inchesof webwidth. How-
ever, acareful review of thecomplete
ESA processisrequired to ensurethe
higher current levels can be attained.
For optimal results this must include
theink formulation, thedectrica prop-
erties of the impression roll and the
physical proeprties of the substrate.

L abelExpo 2002

Customers from the United
States, Canada, Mexico, Central and
South America were welcomed to
Hurletron’s booth at LabelExpo, in
the Rosemont Convention Center,

September 10-12, 2002. Attendance
was much better than recent exhibi-
tions.

Hurletron featured its entire
range of register control systemsin-
cluding the Aquilaand Hal con spot-
scanner register control systems,
Halcon insetting and the newly in-
troduced MicroDot digital camera
system that usesvery small (0.008”)
marks and that does not require a
large clear path in order to read the
marks. The system accommodates
up to twelve colors, normal out-
board stations and speeds up to
3,600 feet per minute.

Page 5
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Solvent Condensation
and Streaking

By Ralph W. Creapo

Solvent condensation is the
formation and accumulation of ink
solvent on thefirst contact chill roll
of aprinting press.

Heat set ink dryersdo not re-
move 100% of the solvent from the
ink that has been applied to the mov-
ing web. In thefina print product,
there is a residua solvent level of
about 15%.

Astheweb leavesthe dryer,
the ink solvent continues to evapo-
rate until web temperature drops be-
low the dew point of theink solvent
(about 170°F). As the web travels
over thefirst chill roll, air is pulled
into the area between the moving
web and rotating chill roll causing
“web lift off”. The amount of web
lift depends on the press speed, web
weight, web tension and chill roll di-
ameter.

Theair being pulled between
the chill roll surface and the moving
web, is cooled by the surface of the
chill roll. Asthis cooled air comes
in contact with the ink solvent va-
pors rising from the web, the vapor
will cool and will turn to a liquid
(condensation).

The solvent condensation that was
formed on the first chill roll isthen
transferred to the printed surface; re-
softening the ink and smearing the
printed areaand, in some cases, caus-

ing blocking problems between sig-
nature.

Controlling solvent con-
densation

There are two methods of control-
ling the chill roll solvent condensa-
tion.

1. Allow thesolventtoformonthe
chill roll and then removethe sol-
vent before it can be transferred
to the moving web.

2. Donot allow the solvent conden-
sation to be formed on the chill
roll.

Removethe solvent
from thechill roll:
Scavenger Blade

Thisdoctor bladeisdesigned
to remove the solvent from the chill
roll using a blade to scrape the sol-
vent from the surface. The blade is
made from aspecia materia that will
wear out before thereis any damage
tothesurfaceof thechill roll. Inmost
cases, the doctor blade will oscillate
from sideto side on the chill roll.

Scavenger blade operating
costisvery low. Thedoctor bladeis
the only item that should need to be
replaced. The cost of a new doctor
bladeiscurrently between $75.00 and
$100.00.

The main operating problem
when using a scavenger blade is to
keep the blade clean. If the bladeis
not kept clean, the build-up solvent
andink resin onthe bladewill harden
and can cause damage to the surface

of the chill roll. Absorption Roll
Cleaning System

Absorptionroll cleaning sys-
temswill automatically and periodi-
cally remove the solvent condensa-
tionfrom the surface of achill roll by
absorbing it into a cloth roll. This
unit can be manually adjusted to al-
low for light coverage to heavy cov-
erage.

Absorption roll cleaning op-
erating costs can bevery high because
of the cost of replacement rolls and
thelabor involvediningtalling thenew
roll.

The main problems in using
absorption roll cleaning systems are
1) press crewswill often shut off the
unit once the cloth roll has run out
rather than take the time to replace
it; and 2) the used cloth can be con-
sidered hazardousin many states.

Prevent Condensation From
Forming On The Chill Roll
Electrostatic Cooling

Electrostatic Cooling, such as
Hurletron’s Reactor EC, is the opti-
mum method available
to cool the web before
it reaches the first
chill roll. Thesystem "
is designed to set up
an electrostatic field
between a set of
charging bars and
field director bars. As the moving
web passes through the electrostatic
field, aspray of micro-dropletsof wa
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ter is directed toward the
movingweb. Themist resulting when
the micro-droplets explode in the
electrostatic field, cools the web.

The operating costs of elec-
trostatic cooling arevery low. Based
on operating a press and the electro-
static cooling unit for 19 hours per
day, 7 days per week, 50 weeks per
year, and a cost of .08 per kW hour,
thetotal operating cost is$638.40 per
yedr.

Thetwo main operating prob-
lems in electrostatic cooling are 1)
keeping the charging bars clean, and
2) keeping the spray nozzles clean.
Chill Jet

Thechill jet system useshigh
pressure, low volumeair to forcethe
moving web to the surface of the chill
roll. The pressure from the chill jet
slot must be greater than the pressure
of the air being forced between the
moving web and the chill roll surface.
Oncethemoving web hasbeenforced
onto the chill roll, it will remain
against theroll aslong asthe chill jet
ison. The maximum outlet pressure
of the chill jet blower will limit the
weight of the substrate and the maxi-
mum speed of thepress. Theair leav-
ing the slot of the chill jet will not
remain in the area of the chill roll
stand and will be forced into the
pressroom.

Chill jet operating costs are
very high dueto thelarge motor used
onthe pressure blower. In most cases
the blower hasa40 HP motor. Based

on operating the press and the chill
jet unit for 19 hours per day, 7 days
per week, 50 weeks per year and a
cost of $.08 per kW, the total operat-
ing cost is $15,850.00 per year.

Chill jet operating problems
include keeping thechill jet dotinthe
correct alignment to the web, keep-
ing the slot clean and open, and the
noise level of the pressure blower
which may cause complaintsfromthe
Press crews.

Chill Roll Tacking

Electrostatic Tacking sys-
tems, such as Hurletron’s VersaTack
Chill Roll Tacking, apply a static
chargetotheweb at thefirst chill roll.
The applied charge causes the web
to be attracted to the chill roll sur-
face greatly reducing or eliminating
web lift off. The standard Hurletron
chill tacking system comeswith two
tacking bars that should be installed
on thefirst chill roll. Depending on
the web weight and press speed it is
sometimes pos-
sibleto operate

Ehill rall a syStem effec-
Bleckrestatioorod tively with only
’7 one charge bar.
by Chill
orpie f st riri o e 2 et o o | free
P———— roll tacking op-

erating costs
are very low. Based on operating a
press and the chill roll tacking sys-
tem 19 hours per day, 7 days per
week, 50 weeks per year and a cost
of .08 kW, the total operating cost
would come to $80.00 per year.

Themain operating problem
inusing chill roll tacking systemsis
keeping the charging barsclean. A
copper wire brush and swivel mount-
ing plates are provided with every
system for this purpose.

Web Stabilization isanother
benefit of the Hurletron tacking sys-
tem. Thesystemscan be usedto act
as a non-contact nip roll on a mov-
ing web. The force between the
charging bar and the chill roll is so
great that sideways movement of the
web can be reduced or stopped.

Meet the Staff

frey C. Petrin

Jeff Petrin be-
came Director
of Engineering at Hurletron in Janu-
ary 2002. Jeff joined the company
as a project engineer in the Spring
of 1995, and in 1996, after success-
fully completing new development of
the ElectroCard machine and
Hurletron’s AquilaAdvanced Color
Registration system, was promoted
to Project Engineering Manager.

Jeff isagraduate of the Mil-
waukee School of Engineering,
where hereceived aBSin Electrica
Engineering in 1991. He is now
working toward an Executive MBA
at the Lake Forest Graduate School
of Management in Lake Forest, Illi-
nois.
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Product Line Authorized Agents

' Promotional Product
E Applicators
« ElectroCard®

* ElectroSplice®
o LabelJet

Registration Controls
. Aquila®
+ Halcon®

 Halcon® Insetting
e MicroDot

Electrostatic Web

Cooling
* Reactor EC

Ry

Electrostatic Web

Remoistening
e ElectroMist ES

VersaTack

Electrostatic Tacking

 Chill Roll Tacking
* Ribbon Tacking

e Card Tacking
Stack Tacking
Bundle Tacking

Video Web I nspection

+ Visus® 100
+ Visus® 200

Active Antistatics
 Hurletron/Spengler

Planatol-Hurletron
==  Longitudinal Fold Gluing

Fold Softening
@ Ink Supply Systems
Adhesives
Softening Concentrates

Let us put you in touch with the
authorized agent nearest you, or
you can visit our web site.

Canada

Tech Sales Co.
Les F. Rapchak - 416-410-1313
Ontario
Honey Felske - 905-857-3331
Ontario
Daniel Marcoux - 450-920-1933
Quebec
Lyle Faulks - 604-859-5393
British Columbia

China

China Engineering & Mercantile Co., Ltd.
James C.H. Lee - +886-2-2541-5935
Taipel, Taiwan
Charlie Chai - +86-21-6486-0425
Shanghai, PR. China
Leonard Chen - +86-10-6711-7042
Beijing, PR. China

Europe
Hurletron®-PIanatoI®

Ulrich Brunis- +49 80 31 720-0
Rohrdorf, Germany

Japan

Tron Systems
Hugh Takase - 847-559-1747
Northbrook, Illinois

M exico
Resie SA.

Jose Macias - 52-818-371-3700
Monterrey, Mexico

South America - Argentina, Brazil, Chile,
Ecuador, Paraguay

Dieter Stanior - +54 11 47 32 05 28
San Isidro, Argentina
Ivo de Rizzo - +55 11 3846 6877
Sao Paulo, Brazil

South America - Venezuela, Columbia,
Trinidad, El Salvador
Digimex Sistemas
Elias Cardenas - +58 243-551-1634
Maracay, Venezuela

United States

Nortech Web Converting Systems
Jack & Nancy Salerno - 203-758-1740
Middlebury, Connecticut

Southwood Technology
Mas Southwood - 502-905-5490
Prospect, Kentucky

Herbert L. Gibson - 704-523-0710
Charlotte, North Carolina

Magnum Graphix Industrial LLC
Marc Masey - 972-712-2289
Frisco, Texas

Show Schedule

Stop and see usat any of these
shows or conferences:

CMM International 2003

April 14-17, 2003
Chicago, IL
Booth 1960

GAA Pressoom Conferene

February 2-5, 2003
Memphis, TN

PLGA Annual Meeting

February 26-27, 2003
Clearwater Beach, FL

I nfoflex 2003

May 4-5, 2003
Salt Lake City, UT
Booth 728

GAA Annual Conference

May 6-8, 2003
Operyland
Nashville, TN

Nexpo 2003

June 16-19, 2003
Las Vegas, NV
Booth 684

PL GA Conference

October 16-17, 2003
San Antonio, TX
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1820 Tempel Drive, Libertyville, IL 60048
847.680.7022 « Fax: 847.680.7338 « US & Canda: 888.371.0761
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