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INTRODUCING
ELECTROCOAT
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Electrocoating is a me {(ing a metal an organic finish by using electrical
current to deposit the ocess works on the simple principle of Opposites

Attract.

Thus the fundamental principle of electrocoating is that materials with opposite
electrical charges attract. An Electrocoat System applies a DC charge to a metal
part immersed in a bath of oppositely charged paint particles. The paint particles are
drawn to the metal part and paint is deposited on the part, forming an even,

continuous film over every surface, in every crevice and corner, until the coating
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reaches the desired thickness. At that thickness, the film insulates the part and the

attraction of paint particle stops and electrocoating is complete.

Electrocoating could be protective, decorative and may combine the properties of

both depending upon the end use

Electrocoat

Types of @
>

Anodic, or
Cathodic

ANODIC: In Anodic Electrocoating,

positive electrical charge which attrac

bath. In the anodic process, small amoupts @i ’3etal ions migrate into the paint film,

which limit the performance propese systems. Their main use is for

products in interior or moderately . e’exterior environments. Anodic coatings
tC

gre
slar and gloss control.

CATHODIC: The cathodig is just the opposite of anodic process. In

rt to be coated is given a negative charge,
paint particle. The reversing of anodic polarities

are economical and offers excells

Cathodic Electrocoatip
attracting the positively chargeo

greatly reduces the Aot

the properties of cathodic electrocoated products. Cathodic electrocoating are high

ons entering the cured paint film and thus enhances

performance coatings with excellent corrosion resistance and can withstand the

harshness of exterior environment.

Anodic and cathodic coatings can be done by using both epoxies and acrylics.
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The Cutting

Edge of Electrocoating

Electrocoating offers some significant advantages over powder ing and liquid
spray systems. They may be divided into two categories: tal and

Techno-economic. @
ENVIRONMENTAL: Electrocoat Technologies are Eco-friencgf@e:

They are designed to be heavy metal fre no Hazardous Air

Pollutants (HAPS) and very low levels of organic s
low Volatile Organic

»"g..e itre up to 0.360 kg per litre

Since these are water based coatings@
Compounds (VOC). They range from 0.0
with most products below 0.120 kg per litre.

As solvent levels of electrocoat pro

opped over the year, so has the
Biochemical Oxygen Demand (BOD

There is practically no solid waste
ered "RED LABEL" because they are

Most electrocoat materials are n:I

formulated as water based ma efe is no fire hazard.
Electrocoat is a clean systefqXot reguiting any disposable suits, respirators, and

other paraphernalia to prot

TECNO-ECONOMIC: Q\}-
O Q

powder coating and Iis :;

High Corrosion Protection Property: Cathodic epoxy electrocoating is highly

system. The important ones include:

corrosion resistant. A 20-micron dry film thickness can withstand as much as
1000 hours salt spray test in accordance to test conditions laid down in ASTM
B117 standard.

Uniform Coating: The ability to give very even coating with variances ranging to

only 1-2 microns.
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Coating of Complex Parts: Electrocoat system has the versatility to coat highly
recessed and complex surfaces, which are not amenable to powder coating or
liquid spray system.

Higher Transfer Efficiency: Closed loop rinsing allows transfer efficiency of

more than 95% with dramatically reduced waste water streams.

Very Low Incidence of Rejects: Since most of the key proc eters are

electronically controlled, human errors play a very little r
rejection rate could be as low as zero. As a corollary to it | skills are

required for handling the plant and production.
Much Higher Productivity: No other paint system €z the throughput

capacity of an electrocoat system. For exampl

manpower during the same period.
Much Better Quality: Electrocoat films
Once the metal is insulated, deposition st
system that can be controlled with the
system.
Ease in Handling: Even the uncur,

and careful handling. @
The i %

Limitations S
Electrocoating has tions as well. They include:

It can be done only on metals.

Only one color is economically viable in one set-up/line.

Its initial capital cost is higher in comparison to powder coating and liquid spray
systems.

It demands special care to prevent air entrapment during paint deposition

process in paint bath.

Page 5 Off 18



Introducing Electrocoat

It is more energy intensive process than powder coating and liquid spray for the
simple reason that the circulation pump to agitate the paint bath have to run 24
hours, irrespective whether there is production or not.

It can not cover the surface defects of parts to be electrocoated.

The Process

Post Rinses

Pretreatment N %%
Electrocoat Bath and Ancillary Equipment % \:

- Bake Oven Q%

An Overview @
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Pretreatment: The pretreatment section is where the metal surface is cleaned and
Phosphated to prepare the part for electrocoating. Cleaning and phosphating are
essential in achieving the desired quality of coating. Iron and Zinc Phosphates are
common materials used in pretreatment. Good quality pretreatment is crucial in
obtaining a good electrocoat finish. It must be understood that the typical electrocoat
dry film thickness is 20 microns. This will not hide any defe osphating.

Characteristic of a good pretreated Surface are as follows:

VAN
Characteristic Spray Type \@\\Fybe
Appearance Fine Uniform Film dk% r
Coating Weight (g/sq. m) 1.4-2.0 &2’ 35
Crystal Size (Microns) 5-15 (QCQLB>\/ 2-7
P-Ratio (% 70-80 " Over 90
S

Electrocoat Bath: The electrocoat bath cons@ deionized water and 10-
20 % paint solids. The deionized water acts g5 a or the paint solids that are

1/C
in and pigment. Resin is the

toughness. Pigments are used to provige J gloss.

under constant agitation. The paint solids ¢

backbone of the final paint film and p
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POST RINSES: During the electrocoat process, paint is applied to a part to be
coated at a controlled film thickness regulated by the voltage applied. Once the

coating reaches the desired film thickness, the part gets insulated and the coating

process slows down. As the part remains in the bath for few seconds after the

efficiency greater than 95 percent.

BAKE OVEN: After rinsing, the coated part enter
crosslinks and cures the paint film to assure the
Baking time and temperature would differ accordi

on the one hand, and the desired gloss, on tr{eh)

The Role of

The Electrocoat System consistd

line parameters. The critical comy

coating to take place. U

more sophisticated vergi

CIRCULATION: Circulation pumps maintain proper paint mix uniformity throughout
the electrocoat bath. Without constant circulation the paint solids settle down and
begin to coalesce. Any attempt to try and dissolve them again leads to clogging of

the pre filter. This has to be avoided at all times.
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HEAT EXCHANGER/ CHILLER: A heat exchanger and a chiller provide
Temperature control of the paint bath. It is essential that the temperature of the paint
bath is maintained around 32 degrees Celsius in order to prevent the change of

characteristics of the paint.

filters are of various desig

Stainless steel. The filter m

normally disposable. The
basis of the design requifegentsThis plays a very important role in the final quality
of finish. This removical contaminants on a continuous basis. The cured
film obtained is thus freefrany dust. It also plays an important role in protecting the
ultrafilter from any damage due to ingress of particulate matter under high pressure.
Dust particles settling on the ultrafilter membrane can cause fouling and reduce the

permeate flux.
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ULTRAFILTER: Ultrafilter is primarily used to produce permeate for rinsing and
recovery of paint solids. Unlike dead end pre filters this is a cross flow filter of
molecular size. The normal cut off value is 13000 Dalton. There are a number of
different constructions of UF. However, in epoxy based ED systems the spiral is the

most popular. The paint flows through the ultrafilter and water is removed from the

@5/
ANOLYTE CIRCUIT: Anolyte circessary to remove from the paint bath the

acetic acid that is released in itilon process

/4

S

N
D
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The coating process is an electro chemical reaction. At the cathode hydroxyl group is
generated while at the anode the acidic hydrogen ion is released. This acid group if
allowed to remain in the bath will cause an increase in the acidity of the bath and
increase the conductivity. Both these factors will cause instability of the bath and
coating defects in the finished product. For this reason the stainless steel anode is

always separated from bath liquid. The anode cell serves this precj ion.

The Control Panel @
The manually operated Control Panel provides @ ain controls and
monitoring devices: Q( i\

On/Off switch button for pumps
Display for monitoring the temperature ofﬂj@

On/Off switch button for regulating the coat

Setting of Voltage
Setting of coating time %

In an automatic (PLC-based) control panek.at~the above controls / monitoring is

&

automatically programmed. In additiop-t-al the facilities of:

Alarm annunciation %
Monitoring of the paint bath pa%pH and Conductivity

{
Monitoring of pump pressu %

Monitoring of levels of li

Monitoring of flow in ul

Control system for t er, if installed for material handling
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Comparative Analysis

In the table given below, an effort has been made to compare the various

technologies of paint transfer with Electrocoating:

S

%

Factor Finishing Technology Q
Water High Conventional Powder cO
Based Solids Solvent %
Coating ( ~_
Film uniformity Fair Fair Fair Good \E\x}eﬂ‘%nt
Application efficiency Fair Fair Fair Ex t nt
Cavity / recessed area coverage | Fair Fair Fair Q E&Qrg ~ \\Exg’ellent
Film thickness, microns 10 — 40 15 - 50 10 — 40 K QS\\ I 7:0 —50
Wrap Good Very good | Very good ? w Excellent
Resistance to runs and sags Good Good Good —~ E\x@enlb Excellent
Simplicity to change colors Good Excellent GN é N W Poor
Contamination problems Low Fair LowY & ' Slight
Environmental Q \\/
Water pollution Low Slight MO%M Néne Slight
Air pollution Low ModeraE (Ao&gﬁ%\_/i_ow Low
Fire hazard Low Moderat\ck\/\kgg( /& \ Low Low
Frequency of hook cleaning Low High /Q\,Hl\ﬁl\,\ High Low
Cost K Q N N
Capital expenditure Low LOWK—\QM \J Moderate High
Applied cost / material cost moderate modb@ie\ Wate high Low

Typical End Usg

become an accepted finishing’method for new applications such as:

Specialty clear finishes over Aluminum, Brass and Zinc plate.

Extremely low gloss coating for military and photographic applications.

Chemical resistant coating.

Transparent metallic-type finishes over Nickel or Zinc plating.
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Application of Electrocoat

In the Industrial Marketplace

The table given below provides more details about the application ectrocoat in

(N

the industrial marketplace:

END USE ELECTROCOATlN@@E@S

Agricultural Equipment High Gloss, Resistance, Color\bQ@)Weatherablhty,

Corrosion resistance o M

Appliances Corrosion and Stw Color control in
recessed areas
f\%

Automobiles Corrosion and @l/p\@%% , Weatherability

Automotive Parts Corrosion, Cher?i%\?a\ﬁ@ip Resistance

Brass, Gold, Nickel, Aesthetic Quality\and €ortosion Resistance
Aluminum M <

Can (Containers) Barrier a?di%ﬁ\ﬁ?%ﬂ/ﬁesistance

Electrical Switch gear Corros})_ﬁgé\s@t?ﬁce and UL Approval
Fasteners Corros\<ﬁ§r~1> ge Cover
P

Heating, Ventilation and Cork@s@tance, Color control, & Weatherability
Cooling %

. ONNES, . .
Laboratory Furniture é %c\aﬁ Stain and Corrosion Resistance, Color

QR

Lawn and Gardens &W@%ion Resistance and Weatherability
Printed Circuit Board&\\\%ﬁe coverage and hardness
Shelving & Furniture ~Xolor control Hardness and Stain Resistance
Wheels Corrosion and Chip Resistance, Weatherability
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Matching Electrocoat Technology to Your
Product

As has already been stated earlier, Electrocoat technology fals~to two main

categories:

EPOXIES
ACRYLICS

Both technologies are used extensively in anodic &

9

stems technologies
offer the following properties and end uses:

Category Properties Wes
Anodic Epoxy Low Cure Q
RS
Anodic Acrylic Color Control_\ tal Office Furniture
Gloss contr %> Air Diffusers
Interior Shelving
Econoical Wire Screen
% & Hangers
Cathodic Epoxy | Cory igtance | Automobiles and Parts
C esistance Transformers
Appliances
Cathodic Acrylic UV Durability Lawn and Gardens
Corrosion Resistance | Agricultural Implements
Color Control Automotive wheels
Trim Appliances
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Future of

Electrocoat Technology

Electrocoat Technology has had significant advances since its commercial

Two-coat Electrocoat offers the ability to buil@ \ it
0%1&
o iR
electro deposition paint. After this hasbee 2 can be coated with a second
coat of electro deposited paint. The se usually of acrylic. Together they

otection of epoxy and UV resistance of

Bulk or barrel electrocoat is also an emerging technology. This is the preferred
system for paint application for small parts in high volumes like fasteners, hose
clamps etc. The rotating barrel system is adapted with modifications to suit the

nature of the coating.
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Film Properties

These specifications pertain to the 5™ generation cathodic electrocoat primer

supplied by Asian PPG Industries Limited. This is available in black and gray color.

o~
Sr No Property Range T?@f\h@ N
1. Aspect Smooth, free from @
dirt @\
2. | Gloss Medium - HighQ Jige Ié§\§9ead
(adjustable) N
3. | Cupping Test > 7.0 mm Q n Test
0, & e
4. | Impact Test Passes 10d\ﬁyk$ﬁchsen Test
@\ Method
5. | Pencil Hardness > M@?X—/ Mitsubishi UNI Pencil
6. | Flexibility Pas Qineh/ | ASTM Method
7. Salt Spray Pé/;gs\;\:?ﬂ?%rs. ASTM B 117
8. | Humidity Test K%\S\\JEOOO Hrs. | 100% RH, 42 - 48° C
9. Hot Water Dip Test gas 000 Hrs. | ASTM D 870
&
These test results are sup n PPG Industries Limited
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LIST OF ECOAT CUSTOMERS

1. Auto Ignition Limited, Faridabad — 300 liter, 30 ampere, APPG epoxy black.
2. Vibromech Engineers & Services Limited - Chennai - 525 liter, 50 ampere, APPG
epoxy black.

LIST OF OTHER CUSY

at

1. GE India Technology Centre Priv

' d, Bangalore - Automatic,

Programmable, Variable speed ik chine.

2. Sigma Vibracoustics India Li
Variable speed transporter with erface.

3. Sigma Vibracoustics India W Mohali - Automatic, Programmable,
Variable speed, Two coat, ¢ . g equipment.

, Mohali — Automatic, Programmable,

ADA interface — Repeat order.

5. Electromech Engi -ﬁfs Mumbai — Automatic, Programmable, Variable
speed transportey

6. Sigma Corporatigm¥adlia Cimited, Gurgaon - Hoist based basket type single
tank phosphating 21 with oven

7. Sundaram Industries Limited (TVS Rubber), Gurgaon - Automatic,
Programmable, Variable speed, Two coat, spray coating equipment.

8. Saify Inds, Bangalore - Automatic, Programmable, Variable speed
transporters for Electrocoating - One.

9. Saify Inds, Bangalore - Automatic, Programmable, Variable speed

transporters for Zinc plating - Three.
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10. Alpha Tech Systems, New Delhi - Automatic, Programmable, Variable speed,
GLIDE coating equipment.

11.GNA Udyog Limited, Goraya - Automatic, Programmable, Variable speed,
GLIDE coating equipment.

12.Sundaram Industries Limited (TVS Rubber), Gurgaon - Automatic,
Programmable, Variable speed, barrel type zinc phosphating line with
SCADA.

13.Anand NVH Limited , Gurgaon - Automatic, Programmable, Variable speed,
Two coat, spray coating equipment.

14.Transworld Enterprise, Ludhiana - Automatic, Programmable, Variable speed,
GLIDE coating equipment.

15.Saify Inds, Bangalore - Automatic, Programmable, Variable speed
transporters for Zinc Phosphate Pre Treatment - One.

16.India Forge & Drop Stampings Limited, Faridabad - Automatic,
Programmable, Variable speed transporters for Zinc Phosphate Pre

Treatment - One.
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