
PO5610 - 



SURFACE PRETREATMENT 
... Maximize the Benefit of your 

POWDER QUALITY! 
The highest quality powder coating will 
show you excellent results ONLY if the 
pretreatment (cleaning and phosphatiz- 
ing) is done correctly and the overall 
system is maintained up to its potential. 
To maximize a new system, a thorough 
understanding of the total system is 
necessary. Have all your vendors work 
together on your L&alf, lay out the ob- 
jectives you need to accomplish, then 
allow the vendors to help you meet those 
objectives. 
1. Pretreatment Chemical Vendor 
2. Pretreatment Process Equ@. Vendor 
3. Powder Coating Vendor 
4. PowderApplication and Cudng Vendor 
5. Process Mediator 

What to Find Out for a New 
Business 
If you are new to in-house finishing, rely 
on your vendors, make visits to four or 
five systems, and ask candid questions. 
Work closely with your proposed ven- 
dors. On the other hand, if the situation 
is where you are converting from a liquid 
coating (solvent, water, high solids) to a 
powder system, your past experience 
and knowledge will be invaluable. 

Powder brings pretreatment back to the 
basics of cleaning, rinsing, phosphatizing, 

and seal rinsing. In order to maximize 
the benefit derived from powcer, it is 
imperative to insure your pretraatment 
system is capable of providing a clean 
conversion coated product in a dry state 
to the powder booth. 

The Six Biggest Mistakes! 

1. Parts Not Clean 
2. PartsNotDry 
3. Parts Not Cured 
4. Fixtures Not Clean 
5. Poor Communication 
6. Poor Maintenance/Control 

1. CLEANING 
You can powder coat over a nonchemi- 
cally clean substrate! This is evident by 
manufacturers who employ vapor degrea- 
sing only. Vapor degreasing certainly 
has had its place as one effective meth- 
od of gross soil removal. It does not 
however produce a chemically clean 
surface free of suFface tension. Soil or 
any contaminants left on a surface may 
detract from dry film adhesion quality. 
Whenever you have a loss or reduction 
of adhesion, you can expect a greater 
loss in salt spray and humidity accelerat- 
ed testing. 
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2. PARTS NOT DRY 

Powder Is unlike solvent coatings in 
some cases where the solvent will actual- 
ly displace standing moisture during 
application. Powder must be applied to 
a dry surface. Should you apply powder 
over a wet surface, you are likely to find 
a puddle of cured powder with rusted 
bare metal after curing! 

3. PARTS NOT CURED 

The easiest way to have powder come 
off in sheets is to undercure the coating! 
Any drastic loss of adhesion properties 
should point your investigation at cure! 

Metal temperature for the time indicated 
by the powder vendor is critical. Should 
there be any questions to the oven capa- 
bilities, a device which measures metals 
temperature should be used to exactly 
determine what temperature your metal 
receives and for what duration! 

4. FIXTURES NOT CLEAN 

Most powders offer tenacious film char- 
acteristics when applied to a dean sub- 
strate and cured properly. Applying 
electrostatically charged particles and 
providing the adhesion of those particles 
prior to cure means you must have 
ground. Ground is only possible when 
good contact is made. Effective, consist- 
ently cleaned racks and hanging devices 
are critical. 

5 .  POOR COMMUNICATION 

Communicate to the pretreatment vencx 
and the powder vendor what you rec;u.:s 
for 3 list of final film characteristics. 
A powder can be tailor-made to y c u r  
specifications. Pretreatment and y c d r  
purchased coating work together in ofsr- 
ing the final results. Be specific a:: 
communicate those needs. This allo:*:s 
the necessary variables to be built into 
the process. 

6. POOR MAINTENANCE- 
CONTROL 

A pretreatment and finishing process IS a 
generated process, one which will deli.. 2r 

a known goal or results when a process 
is controlled. Your pretreatment system 
will be a tested process that should cone 
with a list of controllable variables 3y 

stage. These items may be the follo:.i- 
ing: 
a. ?Mud mu"eendatii0n 
b. Coi"&tlm m g e  
c1 Teunparaturcpmnge 
d hssumnnge. 
e. N a d " m e n d a ~ m  
L pHmg? 
g. " n g e  
h. A&- reoommendatims 
r: aaivr~/~scxunmendatians 
j conEad&ne/ecwnmda~s 

The pretreatment washer and chemicals, 
along with the recommendations for 
process control must be insured through 
testing monitoring, and a recording pro- 
cess. 



QUALITY STANDARDS 

BE REALISTIC 
Your finished product, what kind of dura- 
bility must it meet, what criteria will you 
use to lay out a Quality Assurance 
Program. When setting guidelines for 
humidity, salt spray testing, be realistic. 
In reality you may not receive the number 
of salt spray hours the powder company 
tells you the powder is capable of! 
Why? Many suppliers present their 
powder on Q-panels or pretreated panels 
with high quality C.R.S. time saved (san- 

e ded) panels. The commmonlv available 
panels represent a seven stage pretreat- 
ment system with chrome seal. If your 
pretreatment is not seven stage with 
chrome seal, or your production steel is 
not lightly soiled, time saved, high quality 
C.R.S., then you are not comparing 
"apples to apples". How do you resolve 
this? Develop a two tier quality evalua- 
tion: 

1 ) One which addresses the quality of 
powder only (in pristine conditions). 
Here is where you can use the profes- 
sionally manufactured high quality pan- 
els. 

2) And one which addresses your pro- 
duction soils, base metals, water qual- 
ity, and quality of existing pretreat- 
ment and maintenance control. Use 
your own manufactured panel fabricated 

- with your metal. You may want to in- 
clude a weldment or another unique fea- 
ture which your parts exhibit. 

By monitoring both tiers of testing, you 
can maintain the incoming quality of your 
powder and the quality of your in-house 
pretreatment system. 

ADHESION AND SALT SPRAY: 

The beauty of powder over a clean su r -  
face is great adhesion. If you cannot 
achieve good, dry film adhesion, don't 
even consider salt spray. 

Salt spray is sometimes blown out of 
proportion not because it is a bad test, 
it's the industry standard! The real rea- 
son is in how the test is done and how 
the results are interpreted. 

ASTM-B-117 SALT SPRAY PARAME- 
TERS: 

a. Angle of exposure=l5-30" 
b. Salt solutions=S% b.w. A 1 Oh 
c. pH of salt solution=6.5-7.2 
d. Air pressure to noule=l0-20 PSI 
e. Collection rate=l .O-2.0 mlhr 

f. Temperature=92-97* F 
g. Specific gravity of collected solution 

per 80 an2. 

=1.O255-1 .WOO 

Based on the above information both of 
the following lists of parameters are 
within the accepted range of ASTM-B- 
117. 
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Cabinet I met l l  
Angla 15' 30" 

3H 7.0 6.5 
Air Pressure 10" 25" 
Collection Rate 1 .o 2.0 
Temgerature 92" F 97" F 

Salt Concentration 4% 6 '10 

Specific Gravity 1.0255 1 .woo 

Both cabinets meet ASTM-6-117. The same test 
part could have a 50% difference in results of 
hours. The point here is, if you will place a great 
emphasis on salt spray, then place great empha- 
sis on the details, and interpretation, not just 
hours. The final analysis is to be sure, buy your 
own cabinet and be realistic! 

CONTROL 
*BE CONSISTENT IN TESTING 
'BE CONSISTENT IN EVALUATION 
'CONSIDER YOUR OWN CABINET! 
*TEMPERATURE 
'NOZZLES 
'RISERS 
*SCREENS 
*RECORD KEEPING 

NOZZLES: Should be checked daily by physi- 
cal inspecting aottles with a flashlight, look for 
debris, blocked, misaligned and wom noules. If 
plugged remove and replace with backup inven- 
tory. 

RISE-RS: Should be checked for scale buildup 
on 1.0. and the end caps removed to allow 
debris to clear the tube. Total riser. direction 

should be checked and adjusted for stage 13 

stage overspray and blow by. 

TEMPEPATURE: Heat tubes and temperaturt 
gauges should be maintained. Scale over hezt 
tubes drastically reduces efficiency. 1/32" scak 
gives an energy loss of 2%. For plate and frame 
external systems a scheduled cleaning program 
should be done to maintain efficiency. 

FILTER SCREENS: Not only protect pumo 
intakes but they drastically reduce plugged 
nozzles. Double screen systems are the best. 
Screens should be removed one at a time and 
cleaned by high pressure rinse daily. 

DESCALER: Annual or bi-annual cleaning and 
descaling should be done (based on water 
quality). The additional cleaning efficiency 
achieved with a clean washer, and the dollars 
saved in energy consumption, more than justifies 
the assodated costs. (Follow all safety and 
ventilation procedures.) See Table I on t h e  
following page. 

RECORD KEEPING: Chemical pretreatment 
systems are in constant change in terms 0: 
temperature, chemical concentration, pH and age 
of bath. It is necessary to consistently monitor 
and record the findings in order to produce z 
running log book of variables and results. This 
information can be a valuable reference should 
problems develop and the recorded variables are 
the data which make up a solid S.P.C. program. 
See Table II and Table 111 for record keepins 
examples. 
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TABLE I .  
WASHER DESCALING PROCEDURE FOR REMOVAL OF 

ORGANIC SOIL AND INORGANIC SCALE 

While solution is hot and static, overflow 
to displace surface oils or allow 
automatic skimmer to remove as much 
free oil as possible.' 
Drain solution from tank.' 
Flush sludge and solids to drain.* 
Refill tank with water. 
Add sufficient proprietary type high 
caustic, high chelate alkaline descaler 
material to reach 4-6 oz./gal. 
Heat and circulate solution for 1-2 hours 
at maximum obtainable heat. Proprietary 
type low foam detergent may be added 
at 0.5-1.0% v/v to help displace oils. 
Allow solution to remain static for 20-30 
minutes. 
Overflow to displace surface oils or allow 
automatic skimmer to remove oils.' 
Drain solution from tank.' 
Flush solids and sludge to drain.' 
Remove nozzles. 
Fill tank 2/3 full with cold fresh water. 

Add 10% v/v proprietary type inhibi?ec 
descaling acid (muriatic). To minimizc 
fuming to air and plant environment, us( 
low volume chemical hand pump I.vitt 
discharge line immersed below liquic 
level in tank. 
Circulate and heat solution to 132°F fo 
1-2 hours. 
Drain solution from tank.' 
Flush sludge and solids to drain.' 
Inspect, dean and replace nozzles tc 
header assembly. 
Refill tank with fresh water and heat. 
Add 0.1-1.0% v/v proprietary type 
phosphate. Circulate washer for 5-1 0 
minutes. 

Drain solution from tank.' 
Rinse solids and sludge to drain.' 
Fill tank to operating level. 
Charge solution with processing chemical 
product. 

'Denotes a possible treatment prior to 
disposal to effluent. Wear all safety 
equipment as outlined on the material 
safety data sheet. 

F"nt  Indusln'es. lnc. 
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Table I I I  
THREE AND FIVE STAGE 

PHOSPHATE CONTROL CHART 
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WHAT IS SOIL? 
Soil is matter cut cf  ?lace. 

SOIL AUDIT: 
'What soils are incoming? 
'In-house applied? 
'Substrate type(s). 
*Substrate flow. 
'Process control. 

Today you can demand a Material Safety Data 
Sheet from your steel supplier. What oil or 
preservative do they apply? Is it heat sensitive? 
Does it contain waxes? When you buy steel 
from man'y vendors do you have control over the 
quality and consistency? When you determine 
that you can clean the incoming soils make sure 
your vendors do not change soils without notify- 
ing you! 

In house metal fabricating; what soils do you 
apply? Do you use rust inhibitors, forming oils, 
coolants, lubricants? If so, pretest all soils in 
your pretreatment system. Once you determine 
you can successfully clean these soils in a fresh 
or aged state do not make changes unless you 
pretest. 

How many different types of metal substrates 
make up your product or products? Combina- 
tions of ferrous and non-ferrous metals require 
different chemistries to effectively dean without 
metal attack! The use of zinc bearing metals 
such as die-cast or galvanized metals may re- 
quire post effluent treatment. 

Effective pretreatment and process control 
cannot be accomplished unless you have control 
over incoming soils, inhouse applied soils, and 
the substrates in use! 

IS THE PART CLEAN? 
If you can determine that the part is clean, your 
powder will adhere. In most cases, if the chemi- 
cal vendor can produce a clean part, the phos- 
phate will also be sufficient. 

CLEAN SURFACE: One which is free of oil 
and other unwanted contaminants. 

ORGANIC SOILS: Oily, waxy, films such as 
mill oils, rust inhibitors, coolants, lubricants, and 
drawing compounds can be classified as organic 
soils, Alkaline cleaning solutions are most 
effective on organic soils. 'Alkalines clean 
organics. 

WATER BREAK-FREE SURFACE: This 
condition tells you that you have removed all 
organic soils. The parts exiting the last pretreat- 
ment stage prior to drying will show a uniform 
sheeting of the rinse water indicating an organi- 
cally clean surface. 

WATER BREAK SURFACE; This condition 
tells you that you have not sufficiently cleaned 
and that there is remaining organic soils still 
present. The part will exhibit a surface which 
would resemble a freshly waxed car surface after 
a good rain. You will not see uniform sheeting of 
the water, but you will see beads of water. 

INORGANIC SOILS: Rust, smut, heat, scale, 
and inorganic particulate. These soils reduce 
adhesion and gloss. They most commonly can 
be found after allowing the part to pass through 
the dry-off oven. Check for smut and other 
loosely adherent inorganic solids by using a 
clean white towel and wiping over a dry surface. 
Normally poor cleaning is most often found on or 
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near weldments, or in areas which receive poor 
spray im3ingement to the part. Acidic cleaning 
solutions are most effective on inorganic soils. 
'Acids clean inorganics. 

WHITE TOWEL TEST: Wiping a white towel 
across clean and dry surfaces will indicate the 
effectiveness of inorganic soil removal. Check 
flat surfaces and those areas most likely not to 
receive direct spray impingement. 

WHERE TO LOOK FOR 
POOR CLEANING 

There are only two places you can look at to see 
if the basic pretreatment is succeeding. The first 
place is where the parts exit the last stage. Are 
they water break free? 

The second place to look is where the parts 
leave the dry-off oven. What is their condition? 
At this point, the rinse water has been evaporat- 
ed and driven from the part. All parts should 
exhibit a clean surface with no powdering or 
heavy streaking. A powdery film indicates poor 
rinsing or excessively contaminated cleaning 
stages. 

Smut, the black gritty substance found on weld- 
ments and hot rolled pidded and oiled steel 
should be removed at this pdnt atthough some- 
times it is almost impossible to remove all soot, 
carbon, and smut WWKxrt some form of mechani- 
cal or abrasive cleaning. 

~ 

ORGANIC SOILS 

* Alkalines Clean Orynics 

Water Break Free Test 

INORGANIC SOILS 

Acids Clean lnorganics 

White Towel Test 
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APPLICATION 
METHODS 

MECHANICAL CLEANING 
'Abrasive Cleaning 

CHEMICAL CLEANING 
'Immersion systems 
'Spray wandlhand held 
*3-Stage spray 
'5-Stage spray 

M ECHANl CAL 

Mechanical or abrasive cleaning is very suitable 
where steel surfaces have been subject to abuse 
such as severe corrosion, rust, and oxidation, 
or steel surfaces which exhibit large amounts of 
heat scale or controlled oxidation. Especially 
loosely adherent accumulations found in improp- 
erly stored steel, or hot rolled steel of poor 
quality. These contaminants make it very difficult 
to achieve any form of quality adhesion. 

Three types of mechanical surface preparation 
have somewhat wide acceptance. They are: 

1, AlRlMEDlA BLAST 

The most common type generally referred to as 
sandblasting is a combination of compressed air 
and media or sand. This can be accomplished 
automatically or manually. Problems associated 
with employee safety, referred to as 'silicosis', 
has altered wide spread use in open air environ- 
ments.. A specially designed cabinet or endosed 
area along with air induced breathing apparatus, 
has insured continuing growth of this method of 
mechanical surface preparation. 

2. WATEFUMEDIA BLAST 

This method is gaining popularity because of !he 
reduction of silicosis associated problems. Wet 
spot blasting of weldments has become accept- 
ed because of these reasons: 

a. During the welding process, oily soils are 
carbonized, creating an impossible clean- 
ing condition through a three or five stage 
washer. 

b. The surface of weldments are basically 
inert to the development of a conversion 
coating because of the scale and glassing 
developed. Wet spot blasting units are 
relatively inexpensive, low in labor re- 
quirements and prove to provide the best 
possible substrate conditions prior to 
phosphatizing. 

3. CENTRIFUGAL WHEEL (AIRLESS) 

This airless process is quite popular for larger, 
heavier bodied parts where rust and scale must 
be removed. Centrifugal wheel is most often 
done in an enclosed cabinetry operation. The 
media is normally steel shot of varying sizes, 
depending on the substrate profile required. 

For optimum results, centrifugal wheel should 
employ additional chemical pretreatment to 
insure quality long term finish life. 

Note: 
Media picks up oil from metal, peens into 
surface. 

Blast profile may interfere with coverage. 

fretnonf lndusfries, lnc. 
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MECHANICAL CLEANING 
BEN EFlTS 

t Removes Scale 

Removes Rust 

Provides Adhesion t 

e Carbonized Welds 

MECHANICAL CLEANING 
NEGATIVES 

Media Wear 

Media Smut t 

Oil Peeling 

Cui isistency 

ZINC PHOSPHATIZING 

ZINC PHOSPHATIZING, WHAT IS IT? 

Phosphate coatings are produced on ferrous and 1) 
non-ferrous metal surfaces and are composed of 
tiny crystals of iron, zinc, or manganese phos- 
phates. The inorganic coatings produced on 

better paint bonding. Phosphate coatings are 
produced after precleaning or formed in a combi- 

phate coatings are generally used by the metal 
finishing industry for the following reason: 

metal surfaces retard corrosion and promote 

nation bath known as cleaner-phosphate. Phos- 

2) 

3) 

4) 

To provide a base for bonding organic 
finishes sucfi as paints, lacquers, plastics. 
rubber, adhesives, and powder coatings. 

To provide a base for oils, waxes, and 
rust preventives to reduce corrosion. 

To provide a base for lubricant on bearing 
surfaces to reduce friction. 

To aid in drawing and forming of metals. 

F-1 fndusln'es. he. 
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Holvever. phosphate coatings are used primarily 
for :he bonding of gaint. Coatings produced on 
metal are not oniy stable and chemically inert 
to:vard organic finishes, but they are also ab- 
sorptive and bind organic finishes to the metal. 
The most important aspect for use of a phos- 
ghate coating is to prevent or retard the spread 
of corrosion under paint including the areas near 
ruptured film. 

HOW DOES PHOSPHATIZING 
OCCUR? 

When the metal comes in contact with the pho- 
sphatizing'solution, some pickling occurs which 
results in a reduction of acid concentration at the 
liquid metal interface. At this point iron is dis- 
solved, hydrogen is evolved, and phosphate 
coating is deposited. Should the solution contain 
additional metal ions such as zinc or manga- 
nese, phosphate coatings of these ions will also 
be deposited. 

Accelerators such as nitrite, nitrate, chlorate, 
peroxide or special organic chemicals may be 
added to increase the rate of coating deposition. 

In general, iron phosphate coating weights of 25- 
70 mglft' and zinc phosphate coating weights of 
100-300 mg/ft2 are commonly accepted as bases 
for paint bonding. 

When considering or using powder to gain the 
environmental benefits. iron phosphatizing is the 
most widely used pretreatment because of the 
more suitable effluent considerations. Iron 
phosphatizing and powder coating mate envi- 
ronmental benefits and produce quality results. 

IRON PHOSPHATE 

IRON PHOSPHATIZING: The deveiopn1s:lt OK 
an amorphous coating on iron bearing I I ICK!~.  

PRIMARY METALS: Phospha.rzs srstl. 
Etcwactivate aluminum, zinc, terneplxz, gAva- 
nized, and other nonferrous metals. 

PROCESS: 
stage. 

One stage, three stage. and fivs 

pH: 3.0-5.8 

TIME 60-90 seconds for spray; 3-5 minutzs for 
dip. 

TEMPERATURE: Ambient to 160' F. 

MG/SQ.FI'.: 20-70 

BENEFITS 

+ Low cost 
+ Wide parameters 
+ Application easy to maintain 
+ Disposal not complicated 
+ 
+ Industry standard for powder 

Works well with powder on many metals 

NEGATIVES 

.. Less corrosion protection than zinc phos- 
phate - Line speed requires planning 

F e t  Indusl/ies. Inc. 
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WAND HELD 
APPLICATION METI- 

SPRAY WAND PHOSPHATIZING: Best 
suited for large bulky parts where dip tanks or 
monorail would require huge cost. 

STEAM CLEANING: For small volume of 
heavily soiled small parts. Melts grease. 

HIGH PRESSURE HOT WATER: Best clean- 
ing for large bulky parts; should have 4-5 GPM, 
1,000 psi plus heat capacity at nozzle of 160- 
200" F. 

METALS: Ferrous and nonferrous. 
TIME: 5-1 5 minutes (size dictates). 
TEMPERATURE: 160-1 80" F at nozzle. 
CONCENTRATION: 1 Oh by volume. 
MGIFT~: 2040 

+ 

+ 

+ 

+ 

+ 

- 
- 
- 

ODs 

BENEFITS 
Low initial cost for quality delivered 

Ease of installation and mobility 

High quality with low labor costs 

Wet sandblast attachment for weldment! 

Cleans items too large for monorail spra: 
systems 

NEGATIVES 
Needs a conscientious employee 

Not all systems deliver chemical at 100( 
PSI 
Systems must be designed to delive 
acidic chemicals 

I 

Fremont lndusfries, lnc. 

I3 



THREE STAGE APPLICATION METHODS 

THREE STAGE: Best suited for large and small parts for iron phosphate. 

THREE STAGE SPRAY 

STAGE 1 STAGE 2 STAGE 3 

Clean and phosphate Rinse Seal Rinse 

METALS: Phosphatize for iron bearing. 
Etch/activate for nonferrous. 

TIME: 90 seconds Stage 1; 30 seconds Stages 2 and 3. 
TEMPERATURE: 90-1 40°F Stages 1 and 3. 
CONCENTRATION: 24% by volume. 
pH: 3.5-5.0 

Cleaner coaters or cleaner phosphate systems are the most prevalent spray systems for powder coating 
pretreatment. 

'Cleaning is critical to ultimate success in 
three stage. Acidic detergent systems are not 
as effective as alkaline cleaning products. This 
requires the manufacturer to have very tight 
controls over incoming soil types and soil loads. 
The window for successful cleaning is much 
narrower, requiring full knowledge of incoming 
soils and very tight control over washer mainte- 
nance and overall cleaning efficiency. 

The type of iron phosphate and how the 
coating weight is accelerated or produced is 
limited in the currently available chemistries. 
This sometimes limits the phosphate coating 
and the ultimate corrosion resistance offered! 

Three stage iron phosphate systems can offer 
high quality results when the pretreatment 
chemicals are chosen for their ability to clean. 

3 STAGE 
PHOSPHATIZING 

clean and 
phosphatize fl nnse 

Fremont Industries. Inc. 
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THREE STAGE SYSTEM 

STAGE ONE: CLEANING 

Stage One is a multi purpose stage where 
cleaning or oil removal must take place first. 
Displacement of soils are produced through 
spray impingement and wetting afforded by the 
detergent packages built into acidic solutions. 
A fine balance of the surfactants are necessary 
to adequately remove these normally alkaline 
sensitive soils. Upon completion of soil 
removal, the acidic solution dissolves a minute 
layer of the metal substrate. A slight pH rise 
takes place at the substrate solution interface 
causing an insoluble reaction and producing the 
iron phosphate coating. Typical iron phosphate 
coatings range from 2040 mg/fi2 (milligrams of 
phosphate per square foot) on steel substrates. 
The wide range of soil types and soil loads 
distributed unevenly across metal surfaces 
places severe demand on the cleaner portion of 
cleaner phosphate chemistries. 

STAGE TWO: RINSING 

The continuous overflowing rinse stage is 
designed to flush non-adherent soils and 
phosphate solution from all parts. 

STAGE THREE: SEAL RINSING 

This final step in a three stage spray 
pretreatment accomplishes the following: 

~ 'Removal of trace chemical residue. 
'Prevention of flash rusting. 
'Sealing the porosity of the iron 
phosphate coating. 

BENEFITS 

Multi-metal preparation. 

Good cleaning of controlled soils. 

Dry film adhesion characteristics. 

NEGATIVES 

Lack of alkaline cleaning stage. 

Limited ability of phosphate accelerato 
choices. 

Narrow window for control. 

Non-uniformity of phosphate. 

STAGE ONE 
IRON PHOSPHATE 

Oil'Smut'lmpingement 
'\ -Cleaning, 
\ Spray Displaces, 
*/ Force Emulsifies 
c- 

rr -Acidic Solution 
Dissolves Minute 
Layer 

-pH Rise Takes Place 
-Coating Accelerators: 
Tempmme Promote 
Phosphate 

QFremont Industries, !ne. 
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FIVE STAGE APPLICATION METHODS 

I 
I 

FIVE STAGE: IRON OR ZINC PHOSPHATE 

STAGES STAG€ 1 STAG€ 2 STAGE 3 STAGE 4 STAGE 5 

/I Process Clean Rinse Phosphate Rinse Seal 

I I ii Rinse 

Time 

Temp. 

Conc. 

PH 

90 Sec. 30 Sec. 60 Sec. 30 Sec. 30 Sec. 

90-140" F Ambient 90- 1 40" F Ambient 70-140°F 

24Oh NIA 2 4 %  NIA 1/10-1/4°/o 

Alkaline Neutral Acidic Neutral Acidic 
Neutral 

Five or more stages, additional stages may include additional cleaning,. rinsing, and D.I. rinse 

Five stage systems best suited for delivering high quality phosphate development and long term 
stages. 

coating life! 
Six stage systems most often indude a final deionized water mist rinse. ' 

*Detergents and surfactants to wet the soil. 
*Alkaline builders to degrade, emulsify, and 

'Water conditioners to soften and control 
contaminants. 

saponify organics. 

STAGE ONE: CLEANING 

5 STAGE - deanrinse ~ ~ H A T l Z l N G  

1 

' Fremonf Industries, Inc. 
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The purpose of Stage Two is: Many systems do not have adequately sizec 
rinse tank volumes or overflow capacity to 

configuration dictate the most suitable overflow 

and Total Dissolved Solids. 

effectively flush and neutralize. Part density anc 

t rate. Control of this stage is monitoring of pH 

Flush all remaining organic soil from the 
part. 
Neutralize alkalinity and prevent pH 
contamination to Stage Three. 

Stage One 
CLEANING 

0 Organic Soils 
0 Inorganic Soils 

Spray Force 

STAGE TWO: FRESH WATER 
RINSING 

Stage Two 
RINSING 

0 Soil Displacement 

0 Free Rinsing 
Spray Force 

D 
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STAGE THREE: PHOSPHATIZING 

Iron ghosphatizing IS the most common form of 
conversion coatlng in general industry for pow- 
oar coating. The clean and rinsed part enters 
the phosphate stage and receives a uniform 
acidic attack. 

Unlike Three Stage Systems where the chemis- 
try relies both on removal of soil and phosphate 
deposition, the Five Stage System employs a 
single function; phosphating. This allows a 
wider range of chemistries for phosphatizing and 

the ability to use ingredients that produce 3 

much higher quality type of phosphate coatin; 

Similar chemical reactions occur at the substras 
solution interface. The deposition of phospha?a 
is not only more uniform, it is also heavier , n  
nature and quality. Most Five Stage Iron Phos- 
phates deliver 40-70 mg/ft2 of coating. 

Stage Three 
PHOS P HATI NG 

’ 
’ \  Minute Etch 
’ \\ pH Rise 
1 + Spray Flooding 
’ // Insolubility 

Coating Deposits ’ d  
1 
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STAGE FOUR: FRESH WATER 
RINSING 

Three types of Seal Rinses exist: 

1)  Deionized water rinses. 
Th; purpose of Stage Four is: 

2 )  Acidified Rinses. 
Flush any remaining phosphate solution. 

3) Reactive Rinses. 

Prevent the subsequent stage from be- 
coming chlorinated. 

STAGE FIVE: SEAL RINSING 

The purpose of final seal rinsing regardless 
whether its the final stage in either a three or 
five stage system is to: 

Remove unreacted phosphate and other 
contaminants. 

Cover bare spots in the coating. .) 

.) Prevent the surface from flash rusting. 

Extend salt spray performance. 

The deionized rinse is the most widely used anc  
successful over the widest range of povidei 
coatings today. Deionized rinses leave the leas; 
amount of potential contaminants which ma) 
reduce the life of the coating. The remaining 
two types of seal rinses fall into the non-chrome 
type or chromic acid type. 

Most honest seal rinse suppliers will claim that 
the chromic acid type of seal rinses provide the 
highest satt spray resistance over the widest 
range of powder formulations. Claims that 
some of the reactive non-chrome seal rinses are 
better than chrome can be agreed to with csr- 
tain specific powder chemistries. 

Stage Five 
SEAL RINSE 

Removes Un-Reacted 
Phosphate 

Spray Flooding Covers Bare Spots 
Passivates Surface 
Extends Salt Spray 

Fremonl industries, lnc. 
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The only effective way the metal finisher can 
protect himself from claims is through a qualified 
controlled evaluation of the substrate through 
the existing system and powder and then 

subsequent production duplication is the only 
alternating the seal rinse choices. Testing and 

way! + 

+ 

Should your part quality dictate the use of a + 
compounded chromic acid type of seal rinse, 
there are two methods for controlling the effluent 
(classified as a hazardous waste): 

1. Conventional Chemical Reduction 
Method - 

2. Proprietary Ion Exchange Method - 

BENEFITS OF 
REDUCTION METHODS 

Reduces total volume of waste. 

Many different existing technologies. 

Handles other metals and organics. 

NEGATIVES OF 
DESTRUCTION METHODS 

Requires additional capital and process. 

Requires good contrd and recording. 

Generates hazardous waste 

BENEFITS OF 
ION EXCHANGE METHOD 

No hazardous waste generated. 

Return all water to process or drain 

Simplicity of process. 

NEGATIVES OF 
ION EXCHANGE METHOD 

Requires additional capital and process. 

Few vendors. 

Limited tolerance to oils in last stage. 

, 

1 

COATING 
EXPOSURE 

Scratch 
Cut to Base Metal 

Chrome Seal Provides 
Creeping or Self 

Stops Underfilm 
Healing 

MoisturdCorrosion 



WATER 

D.I. 

Water Quality 
Deionized 
0-15 TDS 

R.O. 

T.D.S. 
P.H. 
G.P.G. 

Reverse Osmosis 
*50-250 TDS 
Total Dissolved Solids 
Potential of Hydrogen 
Grains per Gallon 
Hardness 

Soft H,O Calcium/Sodium 

Aqueous chemical pretreatment consists of solutions made up with 9046% of existing water sources 
and only 14% chemicals. The rinse and seal rinse stages employ 98-99%+ existing water sources. 
Therefore, understanding the resource is important! 

DRY OFF 
EFFECTS OF 
POOR WATER 

Water Hardness 
Pure Water Driven Off 

0 Water Drains Downward 
Solids and Salts Remain 

+ Drip Line Concentrated Solids 

Fremont Industries. Inc. 
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COATING LIFE 
EXPOSED 

Air and Moisture 

Solids Resolubilize 

Corrosion Begins and Spreads 
Part Failure 

Penetrate 

1 Film Bubbling 

Water quality, whether in terms of rinse water or final seal rinsing has an impact on the final corrosion 
resistance your product offers. The knowledge of what constitutes your initial raw water quality can oe 
provided by your pretreatment vendor. Suggestions for the control of rinses and final seal rinses are 
based on specific chemistries. The T.D.S. (Total Dissolved Solids) meter is one tool all pretreatment 
finishing systems should utilize. 

irr- I 

1-1 I-. .. 1 
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Nonferrous substrates include aluminum sheet, 
coil, cast, extrusions. zinc diecasting, and 
galvanized or zinc alloy coated steel sheet 
stock. 

The pretreatment for these metals can be 
classified into three different approaches where 
the one constant remains as cleaning. 

APPROACH #I :  

NONFERROUS 
PRETREATMENT 

1. Clean 
2. Etch 

The first approach includes cleaning of organic 
soils without attack to the nonferrous metal. 
This is followed by a rinse and the application of 
an acidic cleaner to slightly etch or remove the 
oxide layer of the metal. Careful consideration 
for both the alkaline cleaner and acidic material 
must be determined. The limiting factor be- 
comes the alloy and the amount of etch without 
over-attack and the subsequent development of 
smut. 

The second approach for pretreatment of non 
ferrous metals indudes a third step of conver- 
sion coating. This approach is common when 
the metal finisher runs a combination of ferrous 
and nonferrous metals through the same system. 

The etch portion and conversion coating portior 
is usually accomplished in the same stage b) 
incorporating fluoride accelerators into the iron 

NONFERROUS 
PRETREATMENT 

1. Clean 
2. Etch 
3. Conversion Coat 

phosphate bath. The ultimate deposited coating 
is a combination of surface etch and a combi- 
nation conversion coating of the dissolved alloys 
found within the particular nonferrous substrate. 

The third approach to nonferrous pretreatment 
for powder coating is the chromate process, 
associated with the highest quality underfilm 
corrosion protection. 

Chromate conversion coatings serve as effective 
pretreatments for powder coatings. These 
pretreatments are used extensively on aluminum 
and also find application with zinc and magne- 
sium. Two types of chromate coatings are in 
use: 
1. Chrome oxide (amorphous chrome). 
2. Chrome phosphate. 

Fremonf Industries, lnc. 
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Coatings formed with chrome oxide, the amor- 
phous type, are based primarily on hexavalent 
chrome which is extremely corrosion resistant. 
Chrome phosphate coatings contain primarily 
trivalent chrome which is less corrosion resistan! 
than hexavalent. The advantage of chrome 
phosphate coatings is that they are generally 
more mechanically sound and stress durable 
than chrome oxide types. 

APPROACH #3: 

P 
NONFERROUS 
RETREATM ENT 

1. Clean 
2. Etch 
3. Desmut 
4. Conversion Coat 

Chromate conversion coatings can be applied 
by spray or immersion. See Table below. 

Cleaners used in these applications are usually 
alkaline and are designed to remove process oil 
from the metal. The deoxidizer on the other 
hand is acidic and functions by etching the 
metal surface to remove surface oxide and other 
inorganic soils such as scale, smut, and metal 
particulate. In doing this the metal surface 
becomes activated and is more receptive to 
conversion coating formulation. 

deoxidizer in chemical makeup. Immersion 
systems can also employ a caustic etch follow 
ing alkaline cleaning for surface activation. 
Caustic etching usually generates gray to black 
metallic oxide smut which must be removed with 
a desmutter prior to conversion coating. This 
assures a tightly adherent and uniform coating. 

Seal rinses are used in chrome phosphate 
systems to provide additional corrosion protec- 
tion. These rinses contain hexavalent chrome. 

CHROMATE CONVERSION COATING 
PROCESS STEPS 

CHROME OXIDE: 

Sbrav 
1. Clean 1. Clean 
2. Rinse 2. Rinse 
3. Coat 3. Deoxidize 
4. Rinse 4. Rinse 

5. Coat 
6. Rinse 

CHROME PHOSPHATE: 

Sbrav 
1. Clean 
2. Rinse 
3. Coat 
4. Rinse 
5. Seal 
6. DI Rinse' 

'Optional 
In some immersion systems where soil accumu- 
lations are light, cleaning may be accomplished 
using an acidic detergent product, similar to the 

1. Clean 
2. Rinse 
3. Deoxidize 
4. Rinse 
5. Coat 
6. Rinse 
7. Seal 
8. Dl Rinse' 

O F  " a n t  Industries, In C. 
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PRETREATMENT TROUBLESHOOTING 
FOR POWDER 

The pretreatment finishing system must be 
maintained from both a mechanical washer 
system point of view and a chemical solution 
point of view. Included with this is an initial 
training of the operators or line personnel and 

TROUBLESHOOTING 

Poor Control 
Poor Education 
Poor Maintenance 

the continuing education as new personnel enter 
the finishing area of responsibility. Poor control 
and maintenance and lack of training leads to 
either a reduction in quality or costly rejects. 

TROUBLESHOOTING 

Part Racking 

Part racking includes a number of potentia 
possibilities for error, starting with: 

Loss of electrical ground. 
Posifioning of parts for proper impinge 
ment, cfeaning, and phospha fking. 
Posifioning of parts for eliminafion c 
cupping and draining. 
Part densiYy for bottom h e  impact 

TROUBLESHOOTING 
AGED SOILS 

Vamish Like 
Storage Conditions 
Storage Time 

The application of soils and the duration of time 
allowed for soils to cure has an impact of chan- 
ging easily deaned parts to that of noncleana ble 
parts. This is further complicated by poor 
storage conditions. 

oFremont fnduslftes, lnc. 
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One of the most often made mistakes which 
leads to total failure is undercure of the powder. 

TROUBLESHOOTING 

Parts Not Cured 

Part Density 

Close 6vaIuation of all parts in terms of metal 
thickness and oven efficiency should be evaluat- 
ed prior to the start up of a new product intro- 
duction or new powder system. The use of a 
mechanical device which measures: 

'Metal Temperature 
*Temperature Duration 
'Air Temperature 

is highly recommended to insure total cure. 

TROUBLESHOOTING ' 
I 

Inorganic Soil 

Smut- Resi d u e * 

High amounts of remaining inorganic soil or 
smut residue may interfere with dry film adhe- 
sion properties. A loss of adhesior? almost 
always provides a greater loss in salt and 
humidity performance. 

TROUBLESHOOTING 

Poor Cleaning 
Soil Entrapment 
Crimped/Sandwich 
Surfaces 

Soil entrapment found in parts with crimped, 
sandwiched, or roll formed edges leads to 
failure when the curing process is performed. 
Close attention to these types of parts should be 
made along with addressing how to eliminate 
this occurrence through in-process cleaning 
steps or through insuring that the process 
chemical solutions are capable of removing 
these soils prior to cure. 

'Fremont Industries. InC. 
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TROUBLESHOOTING 

Poor Cleaning 
Nozzle Placement 
Washer Condition 
Nozzle Selection 

t 

e 

t 

TROUBLESHOOTING 

Chemical Residue 
Poor Rinsing 
Drying Residue 
Line Stoppage 
Flash Rust 8 

Poor cleaning is the result of improger control sf 
the chemical solutions, or nozzle placement ariz 
overall washer condition. 

Providing the opportunity for the solutions !a 
effectively reach the part and perform is essen- 
tial to producing clean parts. 

Powdering and flash rusting is often a result of 
line stoppage, or contaminated rinse stages. 
Control measures for line stoppage should be 
addressed and minimized. 

CONCLUSION 

Powder requires a clean surface! 

Maximize the benefit of powder through control of pretreatment! 

Test - Test - Test 

"To get a good finish, you need a good start". 
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ADDITIONAL CONTACTS 

Bruce Brian 
National Sales Manager 
Gema - Volstatic 
3 17-298-5088 

Dave Moore 
Marketing Manager 
EVTECH, A Kodak Company 
800-333-8236 
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