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\X/elcome to UFS Corporation

This manual is intended to be an overview of a typical Electrode System and how it works. It is
presented to the owners, system designers, installers, and members of the paint finishing
department where the equipment is to be used. Also included in your Getting Started package
are Service Bulletins, Installation Bulletins, and Drawings that are specific to your system. It is
important that you keep this documentation in an easily accessible place for future reference.

Product Support and Customer Service
For customers in the United States and Canada:

You may call or fax our office during normal business hours (7:30 a.m. - 4:30 p.m., CST). Your
UFSc Sales and Service Engineer carries a pager for around-the-clock response. They can be
paged by calling 800-800-7759.

UFS Corporation

330 North 400 East

Valparaiso, IN 46383-9704 USA
PH:  219-464-2027

Fax: 219-464-8646
http://www.ufsc.com

email: service@ufsc.com

Many of the Getting Started manuals are available in German and Spanish. Please contact your
nearest TECTRON International office for more information. Persons with disabilities should
contact UFSc and request assistance.

The following are trademarks of UFS Corporation, TECTRON International, and Polytechs, Inc.:
TECTRON; TECTRON2; DurAnode; PTAN; PTOC; PT1C; PTLAN; PTLCA; PTCA; Current
Monitor; Membrane Monitor. Other trademarks are owned by their respective companies.
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Introduction

This manual provides general instructions for: installing, operating, and maintaining
TECTRON™ (both 1-1/2” & 2” sizes) Bare Electrodes. Part Numbers (PN) are six digits long.
The last three digits are sequential, while the first three digits designate product line as follows:

724  TECTRON Bare Side Electrodes (1-1/2” Size)
725 < TECTRON Bare Floor Electrodes (1-1/2” Size)
726  TECTRON Bare Side Electrodes (1-1/2” Size)
723  TECTRON Bare Roof Electrodes (2" Size)
729  TECTRON Bare Side Electrodes (2” Size)

The Model Number begins with the letters “TB”, like, ‘TB-yyyy-zzzz bbb’. This part number can
be interpreted as 'yyyy' equals the effective height in mm; 'zzzz' equals the overall height in mm;
and 'bbb' is a designation code for the Electrode material. The part number may also be stated
like 'TB-xxxxxx' where the 'xxxxxx' is a reference to the drawing number. TECTRON Bare
Electrodes all share some common features, such as:

A. Electrodes consist of 304 stainless steel, at the minimum, for duty in anodic ED systems. In
cathodic ED systems, the Electrodes are 316L stainless steel, and sometimes more inert
materials such as ruthenium oxide-coated titanium or the DurAnode™ conductive ceramic
are used. See the chart below:

Codes (bbb) Description of Material Comment

304 304 Schedule 10 stainless steel Anodic ED only

S10 316L Schedule 10 stainless steel Anodic or cathodic ED
S40 316L Schedule 40 stainless steel Anodic or cathodic ED
S80 316L Schedule 80 stainless steel Anodic or cathodic ED
S4S 316L Sch 40 seamless ss Anodic or cathodic ED
S8S 316L Sch 80 seamless ss Anodic or cathodic ED
PMx Precious metal -oxide coated | Cathodic ED only

titanium tube
Dur DurAnode conductive ceramic Anodic or cathodic ED

B. Electrode Holders are made from PVC and other nonconductive, yet durable, materials.
C. Oirientation

1. Bare Roof Electrodes - Horizontal along the top of the ED paint tank.
2. Bare Floor Electrodes - Horizontal along the bottom of the ED paint tank.
3. Bare Side Electrodes - Vertical along the sidewalls of the ED paint tank.

At the end of this manual you will find General Arrangement Drawings (997139 - Bare Sides;
997138 - Bare Roof; 997136 - Bare Floor). These drawings detail location and placement of the
TECTRON Electrodes in your ED paint finishing system.

Safety

A safe work environment for our customers (their employees and outside contractors) is of
upmost importance to UFS Corporation. All applicable OSHA and owner’s safety requirements
must be followed when performing any maintenance, inspection, repair, or testing on Electrodes
and/or Electrode Systems. This includes, but is not limited to, the following safety regulations:
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Lockout/Tagout (Energy Control); Hazard Communication; Confined Spaces; Personal
Protective Equipment; Electrical Safe Work Practices; Ergonomics and Material Handling;
Accident Prevention Signs (Danger — Energized Equipment).

Before installing or working on the DC recticifer, Lockout/Tagout procedures are to be followed.
Use a Splash Gurad (UFSc PN 175101 or equal) on top of the Electrode Holder with ED tanks
that do not have an enclosure wall surrounding the Electrodes.

On-going training of employees on ED equipment and system installation, operation, and
maintenance of UFSc components is strongly recommended. MSDS (Material Safety Data
Sheets) are provided for UFSc materials. Replacement or missing copies are available upon
request from the UFSc Safety Coordinator.

Bare Electrode Description and Function

The TECTRON and TECTRONZ2 Bare Electrode is used in anodic ED (as the cathode), and in
cathodic ED (as the anode) systems. In both cases it serves as the opposing electrode to the
ware. Its position and orientation are critical to achieving an uniformly distributed ED film
thickness. ED film is deposited according to how much current flows to each section of the
ware.

Bare Electrode System Design Recommendations

UFS Corporation makes the following recommendations and guidelines for ED system design.
Request Bulletin #991108 for additional information. Please refer to the Figure below as you
read this section.
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. Electrode Area is estimated by several different techniques, such as: 4:1 Rule; Current
Density; Electrode Center to Center Distance; and others. UFSc has an estimating program,
and in conjunction with your ED paint supplier, can provide the estimated amount of
Electrode area needed for your application.

. Cable Leads to individual Electrodes should be designed for 15 amps/m (5 amps/foot) of
effective Electrode length (lineal). For example, a typical Bare Side Electrode with an
effective length of 1400 mm (55.1 inches) should have cable lead sized for 21 amps. Only
stainless steel nuts, bolts, and compression washers should be used. This will help to avoid
high resistance problems due to corrosion from less durable materials.

. Enclose the ED tank with an enclosure wall and ceiling to keep employees and dirt out of
the ED system. All entry doors must have alarm and lockouts so the DC rectifier is shut
down if a door is opened.

. DC Rectifier and Bus Bar system sized according to the specification supplied from your ED
paint supplier. Generally, for black or grey cathodic, epoxy-based, ED paints, the DC
rectifier is sized by:

Metric: Painted Throughput (sm/minute) x 1.05 [(@amp-minute)/(sm-micron)] x ED film
thickness (micron)

English: Painted Throughput (SF/minute) x 2.5 [(amp-minute)/(SF-mil)] x ED film thickness
(mil)

Contact your ED paint supplier for representative ED paint data and verification.
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E. Electrode layout can be adjusted to meet the electrical demands required by the electro-
chemical nature of the ED process and the type of conveyor employed to move the ware
through the finishing system. Typical conveyor systems used are monorail or continuous
motion systems and hoist or indexing systems.

Hoist Systems - Generally hoist ED tanks have an aspect ratio of about 2:1, or more, where
the short side of the tank is in the direction of travel and the longer side is perpendicular to
the work travel. In this case, the Electrodes are placed on the two longer walls of the ED
tank. If, on the other hand, the aspect ratio is about 1:1, then Electrodes are placed on all
four walls of the ED tank. In either situation, the Electrodes are usually arrayed over a lineal
distance approximately equal to the appropriate plan view dimension(s) of the work
package. For example, if the work package is 3050 mm (120 inches) in the direction
perpendicular to travel, then the Electrodes (for each side) would be spaced over the 3050
mm (120 inches) distance. Placing Electrodes in the four corners of the ED tank does little
good since they are so far away.

Monorail Systems - There should be more Electrodes in the front of the ED system and
less in the middle. As a first step, take the Power-On distance and divide by the number of
Electrodes on one side of the ED tank. The result should be a center-to-center distance of
no more than 600 mm (24 inches). If the center-to-center distance is greater, then add
enough Electrodes to lower the average center-to-center to the recommended figure. Once
you have enough Electrodes you can begin the layout design. The first several Electrodes
should be placed on 150 mm (6 inches) centers; the last two should be placed on 300 mm
(12 inch) centers; and the balance spread equally in between.

The first Electrode is generally placed about 10 to 15 seconds further back from where the
ware package becomes fully submerged (i.e. Last Part In). This initial dwell time is called
Pre Wet because it allows the ware to become completely wet with paint before current
starts to deposit any paint solids. This method is called dead entry because there should be
little or no current flowing to the ware package as it enters the ED paint bath. Some systems
use a live entry, where the first Electrode is located at the LPI point. Regardless of the entry
configuration, the last Electrode is generally located at a point approximately where the work
package breaks through the liquid level on the exit end (i.e. First Part Out). Refer to the
General Arrangement Drawings to use as an example.

UFSc provides Electrode layout and design assistance at no cost, so please inquire.

F. Mechanical support is accomplished with common 41 mm (1.625 inch) square metal strut
channels and clamps. Metal two-piece galvanized conduit clamps make installation easy.
Two-piece plastic clamps are also available. Fiberglass strut channels are available too.
These usually require special plastic clamps.

The strut channels typically are mounted with a 20 mm (0.75 inch) gap between their backs
and the tank’s inside wall. The open side of the strut channel is pointing toward the center of
the ED tank. The bottom strut channel is mounted immediately above the tank rim (its
bottom edge is flush with the ED tank rim) and the bottom of the upper strut channel is
usually 150 mm (6 inches) above the ED tank rim. The strut channels should have vertical
supports (e.g. steel angle iron) every 1500 mm (5 feet). NOTE: Fiberglass strut channels
require more supports. Contact your fiberglass strut supplier for specific instructions.

G. Electrical installation involves connecting power from the local bus bar to each Electrode
with an appropriate cable lead and the UFSc supplied stainless steel 5/16”-18 threads per
inch (English) bolt, nut, and compression washer. The cable lead should be sized by the ED
system designer with the expected current draw of each Electrode taken into account, as
specified by the paint supplier.
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H. Instrumentation. Current and Voltage measurement is a powerful tool for troubleshooting
and PM activities. There are a variety of methods to measure current and voltage and UFSc
offers several different products. Your Sales and Service Engineer can provide additional
information.

I. Roof and Floor Electrodes. These are placed on the top and bottom of the ware,
respectively, to supplement the Side Electrodes. In some cases, especially with densely
loaded ware arrangements, these Electrodes can be used to increase the uniformity of the
ED film thickness distribution.

J. Alternative Electrode Materials. In some cases, there can be a need for a different Electrode
material than originally specified. For more information request Bulletin #991104.

Equipment Instructions and Installation Notes

You may also refer to the Quickstart Guide contained in your Getting Started package for
additional installation instructions.

After the caustic cleaning of the ED tank the Electrodes can be installed immediately before the
tank is filled with paint. The less time the Electrodes are in the tank before the paint fill, the less
likely that they will be damaged.

If the Electrode Holders are packed in a crate, carefully remove the lid and any hold-down
blocks. Completely remove any exposed nails or screws that might puncture or damage the
Electrode Holders. Remove the Electrode Holders. Carefully inspect the Electrode Holders and
report any defects immediately to UFS Corporation. Electrode Holders and Electrodes with
manufacturing defects will be replaced free of charge by UFS Corporation upon return of the
defective item. (Note: Items that are sent back to the Factory for inspection must be sent
prepaid and require prior authorization. Contact your Sales and Service Representative or ask
for Customer Service.)

Special Note for RuO Electrodes: Use caution when Handling RuO electrodes. The coating
can scratch easily, and scratched electrodes will wear rapidly when used. Remove all hand and
wrist jewelry before handling RuO electrodes and wear cotton gloves.

A. ROOF AND SIDE ELECTRODES Suggested Installation Sequence.

1. Mount each Electrode Holder to the strut channels with two clamps. Refer to the
appropriate mechanical drawing at the end of this manual for additional information
(997138 - Bare Roof; 997140 - Bare Side). The Electrode Holders should be spaced
over the entire length of the painting zone as per the installation layout, blueprint, or
drawing. Generally, the bottom of the PVC Collar for the Bare Side Electrode is placed at
the low normal liquid level. Be sure every Electrode has a 75 mm (3 inch) radial
clearance from any obstruction attached to or protruding through the ED tank
wall. At each end of the Bare Roof Electrode is a PVC Cap and Collar. The Collar is at
least 50 mm (2") long and is meant to rest on the support structure. Please consult UFS
Corporation and your paint supplier for advice.

2. If you purchased Cable Leads from another supplier, proceed to Step 3. If you
purchased Cable Leads from UFSc, the Cable Lead Pigtail half of the Cable Lead will
generally already be connected to the Electrode. In some cases it needs to be rotated
away from the Electrode and tightened. If the Pigtail is supplied loose, connect its round
lug to the upper hole in the Electrode with the stainless hardware set provided by UFSc.
To make it easier to install the electric cable to the Electrode Tab, use a screwdriver
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through the lower hole in the Electrode Tab. Wipe any dust, dirt, or grime off the surface
of the Electrode.

LOWER THE ELECTRODE INTO THE ELECTRODE HOLDER SLOWLY! DO NOT
DROP IT IN! Dropping the Electrode into the Electrode Holder can damage the Holder.
Generally, the Tab of the Electrode extends out the top of the Electrode Holder
approximately 20 mm (0.75 inches). If the Electrode projects farther than this, it is not
properly seated in the bottom PVC Cap of the Electrode Holder. It is important to seat
the Electrode properly to prevent erosion of the bottom edge of the Electrode due to high
current concentration. Jiggle and twist the Electrode back and forth until it slips into
place. NOTE: For applications in which the ED tank is not inside an enclosure, use a
Splash Guard (PN 175001 or 175011) to cover the top of the Electrode Holder. Do not
glue the Splash Guard to the Electrode Holder, but point it away from any mist/spray or
toward the rim of the tank.

If Cable Leads were purchased from UFSc, plug the red connector (quick electrical
connection) of the Cable Lead Long Half into the red connector of the pigtail. Push
together the two halves of the drip shield to protect the plastic housing.

To reduce the number of connections to the bus bar, UFSc recommends ganging 3-5
cable leads together with a bolt-style copper lug. (Request Set Screw Lug assemblies
from UFSc.) Begin with the first Electrode and count back to the fifth Electrode. The
lineal distance between the first and the fifth Electrode must be less than approximately
twice the length of the entire Cable Lead. If the lineal distance is too great, then you
must either order longer Cable Leads or use more Set Screw Lugs. Attach the Set
Screw Lug to the bus bar with stainless hardware and the compression washer (supplied
by UFSc). Repeat the counting process in order to locate the position of the next Set
Screw Lug. Repeat this until all the Electrodes have been grouped together.

Before the unfinished end of the Long Half Cable Lead is trimmed, allow about 300 mm
(12 inches) of slack in the Cable Lead so the Electrode’s position can be adjusted in the
future. Strip back the insulation from the unfinished end of the Long Half of the Cable
Lead and place into the Set Screw Lug. Gang together up to five (5) Cable Leads into
each Set Screw Lug.

B. FLOOR ELECTRODES Suggested Installation Sequence.

1.

Mount the Bare Floor Electrode to an insulating saddle, or on top of a length of 100 mm
(4”) PVC pipe. Refer to mechanical drawing 997137 at the end of the manual. Mount
electrode so that blue mark on electrode faces up. See product drawing 725XXX.

At each end of the Bare Floor Electrode is a PVC Cap and Collar. The Collar is at least
50 mm (27) long and is meant to rest on the support structure described in the previous
step.

Lash each end of the Electrode with two plastic wire wraps (UFSc PN 245001). Route
the wraps in an “X” pattern over the end of each Electrode. Add some holes to the
support structure and pass the wraps through the holes to keep from slipping off.

If Cable Leads were purchased from UFSc, plug the red connector (quick electrical
connection) of the Cable Lead Long Half into the red connector of the pigtail. Push
together the two halves of the drip shield to protect the plastic housing.

To reduce the number of connections to the bus bar, UFSc recommends ganging 3-5
cable leads together with a bolt-style copper lug. (Request Set Screw Lug assemblies
from UFSc.) Begin with the first Electrode and count back to the fifth Electrode. The
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C.

lineal distance between the first and the fifth Electrode must be less than approximately
twice the length of the entire Cable Lead. If the lineal distance is too great, then you
must either order longer Cable Leads or use more Set Screw Lugs. Attach the Set
Screw Lug to the bus bar with stainless hardware and the compression washer (supplied
by UFSc). Repeat the counting process in order to locate the position of the next Set
Screw Lug. Repeat this until all the Electrodes have been grouped together.

6. Before the unfinished end of the Long Half Cable Lead is trimmed, allow about 300 mm
(12 inches) of slack in the Cable Lead so the Electrode’s position can be adjusted in the
future. Strip back the insulation from the unfinished end of the Long Half of the Cable
Lead and place into the Set Screw Lug. Gang together up to five (5) Cable Leads into
each Set Screw Lug.

Post Installation Checklist

1. Carefully review the General Arrangement Drawing supplied by UFSc, make any
necessary changes and return to UFSc so the “as built” drawing for your system can be
made and then returned back to you.

2. Refer to the Bare Electrode Installation Checklist on Page 20 to confirm proper
installation.

Normal Operating Parameters

The smooth operation of the ED system requires a continuous monitoring of the important
process parameters. For the Electrode system, these important parameters include;

A.

Electrode Current Density. This figure is an important indicator because it indicates how
hard the Electrodes are working and how long they may last. Typical current densities are
35 amps/sm (3 amps/SF). 50 amps/sm (5 amps/SF) is the maximum.

Required Voltage. The voltage represents the necessary “electrical pressure” required to
deliver enough current in order to deposit a paint film thick enough to meet your
specifications. This may start out at 150 V or more for a new ED system. When the voltage
gets to above 350 V there can be a significant number of ED film defects.

Mass Loss of Stainless Steel Electrodes. For cathodic ED systems the anodes are
sacrificial since oxygen is created at the surface of the anode (from the hydrolysis of water).
Typical mass loss rates are about 20 to 50 pugrams/Coulomb. Operating conditions, D.I.
Water quality, and other local practices combined with certain types of contamination can
result in much higher levels of anode dissolution. Request Bulletin #990107 for more
information. Cathodes generally retain their original mass and shape for many, many years
of operation.

Parameter Data Collection. A timely and reliable method to collect information on these
important parameters is key to establishing process control and creating the base line
information from which maintenance budgets can be constructed. Sample data
collection/recording sheets are included at the end of this manual beginning on Page 21.
You should add these parameters to another more comprehensive sheet detailing the other
important ED process parameters.

Preventive Maintenance Checkpoints

The following periodic checkpoints are recommended in order to perform preventive
maintenance of your Electrode system.
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A. Daily

O

Record the values of the parameters in a logbook during each shift. Use SPC techniques
to gain control over the process.

B. Weekly

O

Inspect cable leads, electrical connectors, and clamps for tightness and cleanliness.

C. Monthly

O

Record the current draw and voltage reading of individual Electrode(s) while under the
largest load and/or fastest conveyor (lowest cycle time for hoist ED systems). Create
graphs, or trend lines, of individual Electrode(s) current and voltage Vs measurement
date.

D. Semi-annually

O

Visually inspect the surface of the Electrode for pitting or other unusual conditions.
Weigh and record the mass of each Electrode. This effort can be simplified by looking at
a few of the Electrodes on just one side of the ED tank.

O Twist the Electrode 1/3 turn to even-out the wear around its circumference.

O Check the electrical resistance from the bus bar to the Electrode Tab for each Electrode.

O

(Resistance should be very low, maybe less than 0.2 Ohm.)
Refer to the instructions for the DC rectifier, to inspect and service as required.

Inspect the grounding shoes and clean and adjust as required to lower contact
resistance to less than 0.2 Q.

Clean off the racks/hooks so that the contact resistance is less than 0.2 Q.

General Maintenance

The routine maintenance required for the TECTRON and TECTRON2 Bare Anode Electrode is
minimal. This Section will address the recommended maintenance procedures.

A. Electrode and Electrode Holder Removal. To remove the Electrode and its holder for
maintenance, inspection, replacement or long-term storage, do the following:

1.

Never attempt to remove or work on a “live” Electrode. MAKE SURE THAT THE
POWER IS TURNED OFF AND LOCKED OUT AT THE MAIN DC RECTIFIER PANEL.

Unplug the quick-connect connecting the two portions of the cable lead, if used; or
remove the cable lead from the Electrode by loosening the bolt set on the Electrode Tab.
Do not grab the cable lead to pull the Electrode. This could damage the cable lead.

Remove the Electrode from its holder and rinse off with permeate and set aside so that it
does not fall over. The Electrode may be heavy. Take care not to let it fall.

Loosen the clamps supporting the Electrode Holder on the strut channels and remove
the holder, allowing all the entrained paint bath to completely drain out. Rinse the holder
off with permeate and set aside. Take special care to rinse out the inside of the bottom
PVC Cap.
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B. ED Tank Dump. Have one person on each side of the ED tank with a D.l. Water hose
spraying down the side walls of the ED tank and the Electrodes and Holders. This will rinse
off any ED paints from the surface of the Electrode that would otherwise air dry and increase
the electrical resistance. Direct some rinse water inside the Electrode at the top of the
Electrode Holder. Finally, pull up each Electrode by grabbing the Tab, about 100 mm, and
then use the D.l. Water hose to rinse out the inside of the bottom PVC Cap to flush out any
remaining paint solids.

C. Long Term Storage. If the Electrode Holder and Electrode are to be kept out of the tank for
an extended period, it is best to store them vertically to avoid damage while in storage.
Store the Electrode Holder and the Electrodes in a warm, dry, and secure area. Keep the
Electrode Holder and Electrode free from dust and dirt.

D. Reinstallation of the Electrodes. Installation is the reverse sequence of the removal
sequence shown above. Remember to lower the Electrode slowly into the Electrode Holder.
Do NOT DROP THE ELECTRODE!

E. Installation of Spare Parts. Each new spare parts shipment contains specific installation
instructions. Before attempting to install the new part, read the instructions thoroughly,
especially any safety related issues.

Recommended Replacement Schedule
The typical replacement schedule shown below is based upon previous experience for
equipment operating up to or below the parameters described earlier in this Manual.

Comment

Component, Noun Name

Replacement Frequency

Electrode (as a cathode),
Stainless Steel

about 8 years

When used in anodic ED paint.

Electrode (as an anode),
Stainless Steel

2-3 years, or when more
than 60% of the original
mass has been lost.

When used in cathodic ED paint.

Electrode (as an anode
only), ruthenium oxide-
coated titanium

up to 4 years, or when
significant surface pitting
has occurred

Ruthenium oxide is coated over
titanium. Titanium can decompose,
like stainless steel alloys, under
certain conditions. Do not use as a
cathode.

Electrode, DurAnode™

about 8 years

Can break if dropped or hit.

Electrode Holder

about 8 years

Replace if structural integrity is
compromised.

Clamp about 4 years Replace when there is significant
surface rust on the clamps.
Cable Lead about 4 years Replace if contact resistance is

greater than 0.2 Q.

For more information contact your sales and service engineer at UFS Corporation.
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Troubleshooting
Contained in your Getting Started package is a Troubleshooting Guide for your system. If you
continue to experience problems, please contact your UFSc Sales and Service Engineer.

Recommended Spare Parts

The usable life of individual components will vary with service conditions and internal
maintenance practices. Some minimum level of spare parts is recommended. UFS
Corporation’s recommendation for spare parts is included in your Getting Started package.
[Note: Refer to your General Arrangement and Assembly drawing(s) for original component
quantities and your specific individual part numbers. (Part Numbers are 6 digits long.)]
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Limited Warranty and LiabilityTopic: Limited Warranty - Membrane
Electrode & Electrode Products

WARRANTY

We warrant all equipment manufactured by us to be free from defects in material and
manufacture at the time of shipment for a period of one (1) year from the date of shipment. We
will furnish without charge F.O.B. our factory, but will not install, replacements for such parts as
we find to have been defective.

This warranty shall not apply to any equipment which has been subjected to misuse, neglect or
accident, or has been altered or tampered with, or if corrective work has been done thereon
without our specific written consent. No allowances will be made for such corrective work done
without such consent. Improper maintenance, deterioration by chemical action, and wear, do not
constitute defects. Equipment manufactured by others, and included in our offering, is not
warranted in any way by us but carries only the manufacturer's warranty, if any. All electrodes
(and or cathodes), of any material, are not warranted by us in any way since they by nature are
sacrificial and will erode or corrode away with time.

All warranty claims must be submitted within ten (10) days of discovery of defects or shall be
deemed waived. All parts returned for inspection must be sent prepaid. No representative of our
company has any authority to waive, alter, vary or add to the terms hereof without prior approval
in writing. The foregoing is in lieu of all other warranties (including that of merchantability),
whether express or implied.

LIABILITY

It is expressly understood that our liability, including that for breach of Contract,
negligence, strict liability in tort, or otherwise, for our products is limited to the furnishing
of such replacement parts, and that we will not be liable for any other expense, injury,
loss or damage, whether direct or consequential, including but not limited to loss of
profits, production, increased cost of operation, or spoilage of material, arising in
connection with the sale or use of, or inability to use, our equipment or products for any
purpose, except as herein provided.
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Glossary

4 to 1 Rule - Commonly referred to method used to estimate electrode area. In the case of a
cathodic ED system, multiply the Painted Throughput by 2 minutes and divide by 4.

-A-
AC - Alternating Current. Usually available at 480 or 600 volts.
Acetic Acid - Typical cathodic paint solubilizer.

Acetate lon - Negative solubilizer ion produced in the ED process, which passes through the
membrane of the Membrane Electrode Cell into the electrolyte fluid.

Acidity - See pH.

Acrylic Coatings - Coatings comprised of acrylic polymers characterized by excellent stability and
UV exposure resistance.

Amine - Chemical used widely in anodic EDP paints to make the paint water dispersible. See
Neutralizer.

Amps - Flow of electricity in coulombs/second.

Anions - Negatively charged ions that are attracted to the positively charged anode.
Anodic Paint - An ED paint that forms on the anode.

Anode - Positively charged electrode.

Anode Area - See Electrode area.

Anolyte - Solution surrounding the anode in the anolyte cell; sometimes referred to as solubilizer, it
is essentially acetic acid and deionized water.

Anolyte Cell - An anode enclosed in a plastic housing and separated from the paint with a semi-
permeable membrane; the membrane allows concentrated solubilizer to pass through, while
excluding passage of paint molecules.

ANSI - American National Standards Institute
ASTM - American Society for Testing and Materials

Auxiliary Electrodes - Often portable, they are placed inside cavities of large objects. Increases the
paint film build in specific areas of the part.

-B-
Bacteria - Often composed of single cell microorganisms that can contaminate some paint baths.
Bare Electrode - An Electrode that makes close contact with the ED paint bath.

Bath - A low solids (typically less than 25%) dispersion of paint solids combined with D.l. Water and
other compounds.

Biologicals - Broad category applied to any organism (fungus, bacteria, etc.) that can thrive and
multiply in any of the process fluids of the ED system.

Box Cell - Rectangular cell where the electrode is equal to the membrane area.

Bulkhead - Device used to separate or close off a region, but yet allows a passageway for fluid or
electrical current.
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Bus Bar - Rectangular copper bar that allows multiple Electrode connections.

-C-
Cable Lead, Long Half - Usually longer portion of the Cable Lead that connects to the bus bar.
Cable Lead, Pigtail - Usually shorter portion of the Cable Lead that connects to the Electrode.
Cap - Part of the TECTRON Membrane Shell that seals the end of the Membrane Shell.

Carrier - Mechanical device used to contain the substrate being painted as it moves through the
paint bath.

Cathode - Negatively charged electrode.

Cathode Area - See Electrode area.

Cathodic Paint - An ED paint that forms on the cathode.

Cations - Positively charged ions that are attracted to the negatively charged cathode.
Center to Center - Distance from the center of a TECTRON™ Cell to an adjacent Cell.

Chlorides - Any binary compounds of chlorine (CI") consisting of chromic phosphate and aluminum
oxides.

Chrome Phosphate - Amorphous structure that enhances corrosion resistance.

Cleaner - Chemical that is designed to remove surface contaminants that may interfere with the
deposition of the ED paint.

Collar - Part of the TECTRON Membrane Shell that connects the membrane to the upper portion of
the Cell.

Compatibility - The ability of different materials to mix or combine together without an adverse
reaction.

Conductive Primer - A primer when electrodeposited and cured will not act as an insulation of the
coating metallic object, but will conduct current for the electrodeposition of a second coating or
topcoat film.

Conductivity Specific - A property of a material or mixture that describes its ability to transfer
electricity. Usually defined as the reciprocal of resistivity and known by the symbol ‘k’. Expressed
as microSiemens/cm (microMhos/cm).

Confined Space - A term defined by USA OSHA that must be checked for the lack of oxygen or the
overabundance of other gases. Check with your safety department for more assistance.

Contamination - Any substance present in a solution or on a metal surface, which is detrimental to
the process being formed.

Conveyor - Device used to move the ware through the various stages of the ED paint finishing
system.

Corrosion - To eat away by chemical reaction (e.g. rust on steel).

Coulombic Yield - The weight of coating deposited per coulomb of current. This is usually
expressed as coulomb/gram and is a measure of the electrical efficiency of the ED paint.

Cratering - A bowl-shaped depression (concave) in the ED paint film down to the substrate.

Crescent Shaped Cell - Similar to a box cell except shaped in a semi circle as seen from the top
view.
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Current - Amount of electrical flow, expressed as amps or coulombs/second.

Current Density - Current flowing per unit area, amps/m? (amps/SF).

Current Draw - The amount electrical current flowing at a specific instant at a given point.
-D-

Darlington Module - Transistorized switching unit.

DC - Direct electric current.

Dead Entry - The first Electrode is placed a considerable distance away from the LPI point, so that
very little current flows to the ware until it moves closer to the first Electrode.

Deionized Water - See D.I. Water.
Demineraized Water - Synonym for distilled water.
D.l. Water - Water purified by the removal of virtually all ionic species.

Dialysis - Separation of small molecules from macromolecules in a solution by means of a
semipermeable membrane.

DIN - German industrial standards organization.
Diode - Any electronic device that restricts current flow to one direction.
Dirt - Particles in the ED paint film.

Dirt Bits - Small particles of ED paint solids, sometimes in combination with other contaminants, in
the ED paint bath. These objects can cause a defect, usually on horizontal surfaces.

Dry Film Thickness - Measurement of paint film after drying and/or curing.

Dwell Time - The amount of time a part is completely immersed in the paint bath.

-E-
E-Coat - See Electrocoating

ED - See Electrocoating

EDP - Acronym for electrodeposition of paint.

Eductor - Venturi nozzles located laterally across the floor and down the sidewalls of the ED tank
that help agitate the paint solution.

Electro-chemical Equivalent - The weight of paint solids(in grams) deposited under the influence of
one coulomb of electricity passed through the paint bath.

Electrocoating - An electrochemical process where a voltage difference is applied across two
electrodes in an aqueous solution of organic material. The organic material migrates to one of
the electrodes and forms a film on the electrode.

Electrodip - See Electrocoating
Electrodeposition - See Electrocoating
Elpo - See Electrocoating

Electroendosmosis - The movement of water and solvent away from the depositing electrode
through the film during ED.
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Electrode - Conductive surface that provides a voltage gradient and opposes the ware.
Electrode Area - Conductive surface area of the Electrode present in the Cell or Electrode Holder.

Electrode Holder - Non-conductive device to hold and shield the Electrode from possible contact
with the ware.

Electrode Tab - Thin metal ribbon that is attached to the main portion of the Electrode.
Electrolysis - Passage of current via ions under the influence of a voltage gradient.

Electrolyte - Solution of D.l. Water and ions inside the Cells. In the case of cathodic ED paint, the
pH is less than 7.0. For anodic ED paints, the pH is above 7.0.

Electrons - Negatively charged subatomic particles that circle the positive nucleus of atoms. Current
flow is caused by the passage of electrons from atom to atom.

Electrophoresis - The movement of ions suspended in a polarized liquid.
Epoxy Acrylics - Replaced epoxy-esters as the best anodic detergent resistance primer.

Erosion - Natural process in the case of a metal anode, where the metal is sacrificed over a period
of time by the prevailing electro-chemical reaction.

Evaporation - Conversion of a liquid into a gaseous state.
-F-
Film Thickness - Thickness of the coating after curing, expressed in microns (mils).

First Part Out (FPO) - Location where the largest ware starts to break through the liquid level of the
bath.

First Electrode - In a monorail conveyer system, the Electrode that is positioned at the entry to the
ED tank.

Fish Eyes - Very large craters usually due to silicone, oils, etc. contamination prior to the ED bath.

Flat Cell - An anolyte cell that has a flat, rectangular geometry. Extremely heavy, and difficult to
maintain.

Floor Cell - Cell positioned along the floor of the ED tank.

Flow Meter - Mechanical or electrical detection device used to measure the flow rate through a pipe
or other known cross section.

Flushable Electrode - See Membrane Electrode Cell
Freeboard - Vertical distance between tank lip and paint surface in tank.
Fuse - Electrical protection device.
G-
Ground Electrical - An object so massive that it can gain or lose very large numbers of electrons
without becoming perceptibly charged one way or the other. A good example is an earth ground.
-H-
Hash Marks - A film defect, which sometimes occurs on vertical surfaces as the part is being
submerged, generally with live entry.

Heatsink - An aluminum device that allows the transfer of heat away from a component into the
atmosphere either by natural convection or forced convection by the means of a fan.
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Horizontal Settling - Dirt settling on the top side of horizontal surfaces.
-
lons - Charged particles, either negative or positive.

lon Exchange Membrane - Semi-permeable membrane that allows only particles of a certain
charge to pass through while rejecting particles of the opposite charge.

Iron Phosphate - Amphorous structure consisting of a mixture of iron phosphate and iron oxides.
Used to improve adhesion and corrosion resistance.

J-
Job - See ware.

-L-
Laddering - See Hash Marks

Live Entry - The first Electrode is placed close to the LPI point, such that the ware is painted more
quickly

Lockout - Method used by a person to place their own lock on the DC rectifier to keep the unit from
being turned back on until the lock is removed.

Lug (connector) - A clamping device used to hold cable leads to the Bus Bar providing an electrical
connection.

-M-

Membrane - Porous synthetic made with differing pore sizes that acts as a highly efficient filter.
Allows the passage of ions, water, and other solvents and very small molecules, but almost
impermeable to macromolecules.

Membrane Guard - Protective shield around the membrane.
Membrane Monitor™ - Monitoring device to measure the voltage drop across the Cell/Electrode.
Membrane Shell - Outer housing of the Cell that contains the membrane.

MEQ (Milliequivalents) - Concentration of ED solubilizer in the bath; usually expressed as MEQ/100
grams of paint solids or MEQ/liter for liquids.

Meter - Unit of distance in Sl units.

Milliamp - 1E-3 Amps.

Millivolt - 1E-3 Volts.

Micron - Micrometer, or 1 x 10 of a meter, usually shown as the symbol, j., or mu.

MicroMho - 1 x 10 of a mho, a measure of conductivity.

MicroSiemens - 1 x 10° of a Siemens, a measure of conductivity.

Mil - Unit of measuring film thickness. 1 mil equals one thousandth of an inch (0.0001 inch).
-N-

Neck - The top most portion of the TECTRON Cell/Electrode.
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Neutralizer - The ingredient in the EDP Paint, which makes the paint water dispersible. In anodic
systems this is an amine, while in cathodic systems it is an acid.

Nipple - Commonly used term to describe a pipe with male threads on each end.

No-coat - A part that receives little or no ED paint film. Can be caused by a lack of electrical contact,
no applied power (voltage), or a rectifier malfunction.

Non-volatile (NV) - Compounds that do not evaporate.
-O-
Ohm - Standard unit of electrical resistance.
Ohm’s Law - Relationship between voltage, current and resistance for a DC circuit.
Ohmmeter - Measures electrical resistance.

Orange peel - Rough and uneven cured paint finish usually caused by high levels of iron
contamination of the ED bath.

Overflow Nozzle - Usually a hosebarb adapter that connects the Return Tubing with the Return
Manifold.

-P-

Painted Throughput - The amount of paintable surface area that passes through the ED system.
For a monorail conveyor system, it is the amount of surface area, per minute, that passes
through the ED bath. For a hoist system, it is usually expressed as the surface area per load (in
the ED bath at one time) and the number of loads painted per hour.

Passivity - Lack of chemical activity.

Peak Current - The maximum current flow recorded during the ED process. This usually occurs very
quickly after the ED process has started. The forming ED film has inherent resistance that will
tend to limit current if the voltage is held constant.

Permeabile - Porous to the passage or permeation of fluids.

Permeate - The fluid substance (water, solubilizers, and dissolved material) separated from the paint
bath by ultrafiltration.

PLC - Programmable Logic Controller. A computer undertaking a multiple level of tasks that provides
automation for production. The PLC sends, receives, and stores data and commands.

Pre Wet - Lineal distance from the LPI point to location of the first electrode, generally equal to a time
of about 10 seconds, or more.

pH - The relative scale to judge the number of H+ ions in a solution with a range from 1 to 14. A pH
of 7.0 is said to be neutral, a pH less than 7.0 is acidic, and a pH more than 7.0 is basic.

Phosphating - Metal treatment prior to the ED bath where a crystalline layer is applied to enhance
the adhesion of the ED film layer.

Pinholing - Tiny round breaks in a paint film giving the appearance of a pinhole.
Plaguing - Rough film due to excess current.

Power on Distance, Monorail Type ED Conveyor Systems - Lineal distance from the location of
the leading edge of the first Cell to trailing edge of last Cell.

Purge - Amount of permeate diverted to the waste stream in order to remove contaminants.
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-Q-

Quick Electrical Connect - Electrical connection that can be connected or disconnected without
tools.

-R-
Rectifier - Device to convert AC power to DC power.
Relay - Electrical device where a low voltage signal can control a higher voltage operation.

Replenishment - High solids paint concentrate added to the paint bath to maintain a proper balance
of solids, MEQ, solvent, color, etc.

Resistance - Opposition to flow of current, expressed in ohms.
Resistor - Electrical device with a known resistance value.

Resistivity Specific - A property of a substance or mixture, usually expressed as Ohm-cm for a 1
cm x 1 .cm x 1 cm cube. The symbol is p, or rho.

Return Tubing - Generally a clear PVC tubing used to connect the Overflow Nozzle to the Return
Manifold.

Ripple - The superimposition of alternating voltage on a DC output of a rectifier.
Roof Cell - Cell positioned along the roof of the auto body or top section of the ED tank.

Rub Rail - Usually PVC or fiberglass pipes positioned between the sidewalls of the ED tank and the
ware. Used to protect the sidewalls from damage by a swinging ware.

Ruthenium Oxide Coated Titanium (RuO,) - Ruthenium dioxide coated titanium. Used to extend
life of electrodes and reduce ferric ion contamination of bath.

Rupture - Bursting of the ED paint film caused by the very rapid generation of gas at the surface of
the part being painted. Usually due to excessive voltage.

S-
Shunt - High quality resistor used in combination with a shunt-rated DC ammeter.

Shutdown - Ability of the wet ED paint to restrict the deposition of additional thickness once a certain
amount of paint has been deposited.

Signal Conditioner - Electrical device used to transform a high voltage signal to a more usable low
voltage/low current signal.

Siphon Breaker - Device used to stop a siphoning action. Usually used on Electrolyte Return
manifolds to keep the Cells from losing their electrolyte solution.

Solids - Pigment and non-volatile vehicle components of paint.
Solubilizer - Paint stabilizer that aids in maintaining paint solids in solution.
Solvent - Component of a solution that dissolves other components.

Splash Guard - Protective device at the top of the Cell/Electrode used to keep ED paint out of the
inside of the Cell/Electrode.

Stainless Steel - Metal alloy resistive to corrosion from most types of common atmospheric
contaminates.

Substrate - Material on which the ED film forms.
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Super Cell - See Crescent Shaped Cell.
Supply Tubing - Generally clear PVC tubing used to connect the Supply Manifold to the Cell.
Surface Conductivity - The electrical resistance of a particular surface.
T-
Tagout - See Lockout

Throw Power - Relative measure of how far an ED paint will be deposited inside a narrow
passageway.

Toroid Coil - Metal shaped toroid, wrapped with an insulated copper conductor. Used to detect the
AC current through a conductor.

Turbidity - Relative measure of the opaqueness of a fluid stream.

Tubular Cell - Type of Cell where the membrane is a concentric cylinder around a cylindrical
electrode.

-U-
UF - See Ultrafilter.

Ultrafilter - Semi-permeable membrane used to separate water and other low molecular weight
compounds from the ED paint resins.

UV - Ultraviolet, invisible rays in the spectrum lying outside the violet end of the visible spectrum.
Sometimes used to kill certain types of bacteria in a process stream.

V-
VCO - Variable Current Overload

Voltage - A measure only of the potential difference (force or pressure) in electrical systems; it does
not indicate amount of current.

VOC - Volatile Organic Compound

/-
Ware - Parts to be painted. See Substrate.
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Bare Electrode Installation Checklist

Roof-Floor-Side

723 -724 -725-726-729 Series

Customer/Location:
Technician:

Date:

BARE ROOF

6 | ?

v

Description

Location

Does vertical portion(s) of
Electrode Holder hang plumb?

Top(s) of Electrode Holder should
be  mm (___ in) above the rim
of the ED tank or other reference
point.

If TRP or SRP model, is the far
end properly supported?

Is the compression washer flat?

Al W

Is the cable lead connected to the
bus bar?

Are the clamps over tightened?

~N| O

Other

BARE F

~|A

Is the Electrode supported on its
nonconductive ends?

Are two plastic ties used at each
end?

Is the cable secured and out of
the way?

Is the cable lead connected to the
bus bar?

gl b WN

Other

BARE SIDE

Does the Electrode Holder hang
plumb?

Top of the Electrode should be
____mm (___ in) above the rim of
the ED tank.

w

Is the compression washer flat?

N

Is the Electrode properly seated?

()]

Is the cable lead connected to the
bus bar?

»

Are the clamps over tightened?

Other

?

LEGEND

& Needs immediate attention.
Some irregularity noted, probably OK.
4} Checked out fine. Answer could be either yes or no.
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Electrode Maintenance Log

Tank Side:
Electrode Date Inspection Dates Comments
Number Installed
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Electrode Ammeter Log

Tank Side:
Ammeter Readings
Electrode Date Date Date Date Date Date
Number
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Side Electrode Twist Log Sheet

Twist Procedure

Orient all Electrode Tabs so they are parallel to tank wall. Twist each Tab 1/3 turn clockwise
once every 3 months. Avoid completely blocking the overflow nozzle.

Date

Signoff

Date

Signoff
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