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Forward:   
Premier Finishing invites you to participate in the finishing process.  Joint participation and 

partnership is our goal and focus.  We’re opening the door, offering our experience and assistance 

for the benefit of your project in whatever best suits your needs as a developer / designer.  It is a 

unique approach for a paint company, but frankly we see ourselves as just that… unique.  I would 

be so bold as to say this document is the first of its kind… and it’s only the beginning.  We’re 

sharing this information because we’ve witnessed, time and time again, notable improvements 

realized by our thoughtful and open contribution at the development stages.  If you’re interested, we 

have plenty of references to support our claim.  

 

A Focus on Powder:   
We’re a full feature finishing house.  Our services include powdercoating, conventional wet paint, 

hi and lo-bake water-base paints, EMI/RFI shielding, silkscreening, padprinting, tri-metal 

phosphate metal prep, bead-blasting, light assembly, and more.  We operate from a 30,000 square 

foot facility in Stockton, California.  We have eight versatile batch processing paint booths, three 

large ovens and a custom 600 foot powder conveyor line.  Our website, ‘www.premierfinishing.com’ is an 

expanded view of our capabilities.  This document concentrates on  powder coating.  Others, 

focusing on wet-paint, metal prep and graphics are in-process.  

 

Powder Paint and Wet Paint… How are they different?  
 

The powder used in Powder Coating is a 

finely ground mixture of pigments and resins.  

In its raw, ready-to-use state it is literally a 

powder, not unlike talcum or baby powder.  

It is made in a wide range of colors, textures, 

gloss, and chemistries similar to the way 

solvent or liquid based paints are formulated.   

 

 

 

 

 

 

The Key Difference 

 

Powder is dry… conventional paint is wet. It is wet because 

the media used to carry and deliver it to whatever is being painted is a liquid solvent.  As the 

solvents evaporate into the surrounding air the paint dries, leaving only the paint on the part.  The 

actual paint portion of the liquid is commonly referred to as the solid.  Everything else is solvents 

and they’re referred to as Volatile Organic Compounds (VOCs)… they are the primary contributor 

to air pollution from the paint industry.  There are, of course, lots of variations of liquid paint 

chemistries.  Some of them, such as hi-bake water, release very little VOC’s into the air… because 

the primary liquifier is water.  Powder, by comparison, releases virtually no VOCs and therein lies 

one of its most important benefits; It is environmentally friendly. 
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POWDER ADVANTAGES:   

Economy.  Typical powder coating is a one-step process… the need for a primer coat (usually 

required for wet paint) is bypassed, and so is the texture coat, because with wet paint texture is 

usually applied after the smooth base coat.  With powder, all sorts of textures, looks and feels are 

part of the chemistry and achieved with one application.  Therefore, it’s user friendly; no mixing, 

no catalyzing, no viscosity concerns, and what’s not used is put back in the box.  Even overspray 

can be recovered and re-used (with a well controlled / closed system).   

 

Durability. In direct one-to-one comparisons, powdercoating outperforms most equal chemistry 

liquid paints (at least those legally applied in most parts of the United States).   

 
In all fairness, it must be said that a quality high-solids polyurethane, with equal film 

thickness and surface preparation, performs as well or better than most powder coat paints… 

It is, however, much more difficult to use and apply.  A high quality liquid polyurethane will 

always have a need and an application when a product must be air-dried or is too large for 

powdercoating.   

 

Diversity.  There is a wide range of stock colors, hi-gloss, semi-gloss, matt, metallics and textures 

to choose from, and almost anything can be custom made.  Its self-texturing characteristics give it 

the ability to provide exceptionally repeatable hammer-tones, antique veining, wrinkles and sand 

textures.   

 

Consistency.  This is one of Powder’s greatest attributes… With the proper controls in place, the 

product will look and feel the same, time after time. (With conventional liquid, getting a consistent 

texture application requires an experienced operator with a virtually artistic ability to evenly 

spatter-coat a texture on a smooth surface.)  With Powdercoating… texture is an automatic, built-in 

component of the coating… The texture is achieved either through the physical features (particles) 

within the powder or through chemical reactions and heat fusion during the baking process. Either 

way, it is very consistent and repeatable.   

 

Insulating and conducting properties.  Powder coating, depending upon your needs can be 

formulated to provide excellent electrical and thermal insulating qualities. There is also an ever 

growing availability of conductive powder coatings which can be formulated to meet a specific 

performance requirement.   

 

Improved health and environmental characteristics:  Powder coating produces no emulsions or 

sludge because there are no solvents.  Clean up, with air or a vacuum is easy and fast.  There is no 

need to use solvents or emulsifying soaps to clean the skin.  Because there are no solvents there’s 

very little smell, reducing the need for ventilation and a simple dust face mask provides sufficient 

respiratory protection to prevent powder-dust from being inhaled.  The risk of fire is reduced to 

virtually zero.  According to Akzo Nobel’s findings, “The energy required to ignite a dry cloud of 

air-suspended powder coating material is from 100 to 1000 times higher than that required to 

ignite a volatile vapor / air mixture.”   
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HOW DOES IT WORK? 

Powder coating application is radically different from conventional painting.  The reason it works 

can be summed up with one familiar phrase, “opposites attract.”  It is an electrostatic process that 

works with the same principles that make a charged balloon stick to the wall.   

 

As with any system, each component is critical to success.  In powder coating the gun is the 

workhorse, but it depends on good air and voltage control to do its job.  The system includes a 

hopper, compressed air (to aerate or fluidize the powder), and a voltage controller that adjusts the 

level of charge on the powder cloud leaving the gun tip.  Another important factor is a grounded 

part… the piece being powder coated needs to be as close as possible to ground potential.   
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Getting the powder to the part… The powder gun draws its powder from a container with a 

specially designed floor.  The floor is actually an air valve with hundreds of tiny holes across its 

surface.  Compressed air is pumped through these tiny holes into the container.  As the air flows 

into the bottom of the container it lifts, agitates, and churns the powder to a point where it seems to 

be boiling (but it’s actually cool).  At this point it is said to be fluidized as it takes on many 

characteristics of a liquid… Now it’s ready to be electrically charged.   

 

Using compressed air and a venturi tube, the 

fluidized powder is sucked out of the fluidized bed 

of churning powder and slowly pumped through the 

gun’s nozzle.  The gun’s voltage and air control box 

allows fine and accurate control of both the 

electrical charge of the gun’s nozzle and the 

velocity of the powder flow.  In the end,  what you 

get is a fine, evenly dispersed cloud of charged 

powder particles leaving the gun tip.  This cloud 

will, through the laws of physics, seek out and 

adhere to nearest object close to or at ground 

potential.   Hopefully it’s your product.   

 

 

Obviously, there’s one more critical step; 

baking.  The parts pictured to the left are being 

powder coated on our conveyorized powder line.  

After they pass through the powder booth they 

will be carried through the baking oven.  Their 

pass through the oven will take around 30 

minutes.  During that time they’ll reach a surface 

temperature of around 375° F.  A 

number of things happen as the 

metal temperature rises.  The powder 

begins to melt and flow across the 

surface of the part.  Different 

chemicals within the resins and 

polymers begin to mix and specific reactions occur depending upon the type of powder.  

As time goes on textures develop and form.  These textures could be anything from perfectly 

smooth surfaces to ripple, wrinkle or hammer-tones.  After 20 minutes or so, the chemical reactions 

are complete.  During the final few minutes at high temperature, the powder is cemented, hardened 

and cured into a tough and durable finish.  After a few minutes to cool down, the masking and 

flashing can be removed (as needed); the parts can be inspected, wrapped and shipped.   

 

Powder coating is the fastest-growing finishing technology in North America, representing over 

10% of all industrial finishing applications. 
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Powder Manufacturers:   
Premier commonly works with 8 to 10 different powder manufacturers.  For new product 

development we try to fully understand all aspects of your needs (expectations, performance, and 

economy) then seek out the best product to fit them.  We have excellent relations with all our 

powder vendors but want to give special credit to Cardinal Industrial Finishes for their assistance 

with this document and their many years of service and excellent support.   

 

Powder Coat Chemistries:  
Generally speaking, there are four categories of powdercoat chemistries available today. Each one offers its 

own set of best characteristics… oftentimes your distinct use and application narrows the selection to one or 

two chemistries.  The graphic below provides a snapshot view of differences and similarities.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 A snapshot of Powder Chemistry Attributes 

• Polyesters are frequently thought of in two categories that is with 

or without Triglycidyl Isocyanurate (TGIC).  Therefore, one could 

say there are really five categories of powder chemistries assuming 

Polyesters TGIC free or otherwise.  TGIC free powders were 

formulated in response to environmental and safety concerns a 

number of years ago.  TGIC itself adds a degree of strength, through 

it’s catalyzing abilities, that is sometimes very desirable. 
 

Seminar Attendees (who want one) are being provided a 

Premier Pyramid like that shown to the right.  It’s a show-n-tell 

representative of the four chemistries using high quality 

custom powders from Cardinal. 
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Choosing a specific powder (its more than just color):  
There is a wide range of colors, gloss, and texture within each specific chemistry group. Assume, 

for instance, your product is a handheld medical device that is always used indoors.  It is exposed 

to frequent cleaning with solvents such as isopropyl alcohol or antibacterial cleaners.  These two 

criteria highly suggest your choice of powders would either be Epoxy or Hybrid.  Your color needs 

could narrow yet further.  The following table presents a more detailed comparison of 

characteristics among the different chemistries. 

 

 TGIC Polyester Polyurethane 
TGIC Free 

Polyester 
Hybrid (epoxy) Epoxy 

Colors 
All colors & clear 

gloss and S/gloss 
All colors All colors 

All colors & 

clears 

All colors & 

clears 

Gloss 20 to 90 3 to 90 3 to 90 10 to 100 3 to 100 

Specific 

Gravity 
1.2 to 1.8 1.2 to 1.8 1.2 to 1.8 1.2 to 1.8 1.2 to 1.8 

*Hardness Up to 2H Up to 2H Up to 2H HB to 3H HB to 5H 

**Impact 

Resistance 
Up to 160 in/lb Up to 160 in/lb. Up to 160 in/lb. 60-160 in/lb. 60 to 160 in/lb. 

*** 

Adhesion 
4B+ 4B + 4B+ 4B+ 4B+ 

**** 

Flexibility 
90% to 100% Up to 100% 90% to 100% Pass 1/8" Pass 1/8" to 1/4" 

MEK 

Resistance 

Up to 50 double 

rubs - no effect 

Up to 25 double 

rubs - softens 

Up to 25 double 

rubs- no effect 

50 double rubs – 

softens 

50 double rubs – 

no effect 

Salt Spray 
Up to 1,000 + 

hours 

Up to 1,000 

hours + 

Up to 1,000 + 

hours 
1,000 + hours 1,000 + hours 

Humidity 

Resistance 

Up to 1,000 + 

hours 

Up to 1,000 

hours + 

Up to 1,000 + 

hours 
1,000 + hours 1,000 + hours 

Cure Range 
From 375°F to 

400°F 

From 375°F to 

400°F 

15'@ 320°F to 

10'@ 400°F 

From 15'@ 325°F 

to 5'@ 400°F 

From 20'@ 325°F 

to 5'@ 400°F 

ASTM defines the testing procedures for most these comparisons… some are defined below for clarification.  

 

* Hardness – Determined with a pencil hardness test. Where a series of standard hardness pencils are used, under 

pressure to score the surface until damage is noted.  

 

** Impact Resistance – Known weight is dropped, from increasing heights until damage is noted.   

 

*** Adhesion – A series of parallel cuts are made across the surface with another set of cuts made in a perpendicular 

pattern (Cross Hatch) … specified tape is adhered to the pattern then pulled rapidly away… the remaining paint patterns 

reveal the quality of adhesion.  

 

**** Flexibility – is determined by bending painted chips over ever smaller diameter conical mandrels until cracking is 

revealed.  The smaller the mandrel, the better the flexibility.  

 
Chart Compliments of Cardinal Industrial Coatings 
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POWDER AVAILABILITY AND BUYING CONSIDERATIONS  

•   Material Costs Information: 

 Stock Powder is usually purchased in 50 or 55 pound boxes. 

 

▪ Quantities as small as 10 pounds can be purchased for small runs and one-time jobs.   

 

▪ Most vendors provide 2 to 5 pounds for custom blend testing (described further below). 

 

 Price range:  Anywhere from $2.50/pound to $14.00/pound.   

 

▪ Factors such as color, gloss, and chemistry all affect overall costs.   

 

▪ Typically reds, yellows and metallic are more expensive because the pigments 

themselves are more expensive and more difficult to process. 

 

 Buying high quantities provides the best pricing.   

 

▪ A typical price for a 50-pound box of semi-gloss smooth black powder is $4.75 per 

pound ($237.50).  Most vendors offer price breaks at 500 & 1000 pounds.   Buying 

1,000 pounds typically realizes a discount of around 30%.   
 

•   Coverage:   

• In terms of material usage, we base our quoting on square foot coverage per pound of 

powder.  Generally we expect to coat 30 square feet of surface area with one pound of 

powder at a thickness of approximately 2 mil (.002”).   

 

• For ease of explanation… if your part has a combined surface area for coating of 12 x 12  

square inches (144 sq in) it is equivalent to one square foot of surface area.  We would 

expect to coat 30 of these parts with one pound of powder.   
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• We’ve found this to be a good average approach to powder use.  It is a less optimistic 

expectation than most powder manufacturers report on their technical data sheets, but 

we have to consider factors such as waste, overspray, inefficiencies, and even rework.  

 

• Briefly, regarding Premier’s policy for in-house rework: Applying more than two coats 

of powder, in the rework process, is unacceptable.  Most parts can be successfully 

double-coated with acceptable intercoat adhesion.  But, attempting to apply a third coat 

and achieve good adhesion between each successive coat is not likely.   

 

 Double-coating and intercoat adhesion are aspects of powder coating the designer  is 

wise to be aware of.  In every aspect of manufacturing rework is sometimes 

necessary.  With powdercoating, that typically means attempting to correct a 

cosmetic failure by applying a second coat.  Some powders do not take a second coat 

well.   

 

▪ A prudent powder coater will always test the level of success on a few parts 

before committing a large number of parts to the process.   

 

 Intercoat adhesion is the ability of the powder to adhere to itself, such that it binds 

with the same or as closely as possible in the same manner the first coat adhered to 

the substrate.  Over or under-baking the first coat can dramatically affect the 

adhesion of the second coat.   

 

 We have experience with some powders that simply will not properly adhere to 

themselves especially on large pieces with a lot of mass and material that has to 

reach powders melting temperature.   

 

▪ Seeking a powdercoater’s knowledge and understanding of intercoat adhesion is 

a good way to evaluate your next powdercoat vendor.  They should have a good 

working knowledge and be able to recount some experience in dealing with it… 

because it is inevitable that the need to know will occur.  Without the proper 

approach and understanding a lot of parts could end up in a chemical strip bath, 

or worse.   

 

• Our approach is based on our own real-world experience… by monitoring powder use 

on a high volume of product throughput.  For instance, after processing 3,000 pieces (of 

the 1 foot square parts), through all process stages, including internal rework we will 

have used 100 pounds of powder.  

 

• The statements above are based on batch processing, where parts are coated in a booth, 

hung on a rack, then baked. There are entirely different parameters involved with 

automated conveyor processing, such as controlled powder reclaim (overspray collection 

and re-use). But they are only appropriate on high-volume, lower-precision products.  (If 

your product is suited for Automated Line Production, considering volume and 

complexity, you’ll be interested in other support documentation not covered here.)  
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•   Shelf Life.   

• It all depends on the powder, the facilities awareness and the environmental controls.  

Powder should typically be stored in low humidity conditions with the temperature 

between 50°F and 90°F.  Its stated shelf life can be anywhere from 6 months to 12 

months, however, we have experienced shelf life of in excess of 5 years and the powder 

is still performing within its expected parameters.  You should expect to see knowledge 

and understanding of these issues when visiting or surveying your potential vendor.     

 

 The fluidizing process is greatly influenced by the agglomeration of powder particles 

during storage.  Humidity and temperature both influence this.  Agglomeration is the 

sticking together of small and large particles such that they do not fluidize or 

transport correctly through the delivery system to the part.  When small particles 

agglomerate together to become larger particles they no longer perform the same. 

 

 Low-cure powders (specially formulated to cure at lower temperatures, such as 320 

degrees Fahrenheit) are much more susceptible to hi temperatures and strict controls 

should be applied to store them below 90 degrees.   

 

 Textures, veins and wrinkles are more susceptible to storage problems than smooth 

powders.  

 

 A good powdercoating facility will be able to demonstrate storage knowledge and 

awareness and understand the appropriate suspect-powder testing procedures before 

committing to a production run. If the powder does not aerate and fluidize in the 

hopper correctly then it has been exposed to detrimental conditions.  Pre-testing (on 

chips or sample pieces) is highly recommended for detailed texture powders 

whenever it has aged beyond 12 months.  

 

▪ As a side note… Even when powders are found to have performance problems 

due to storage (temperature or humidity) there is a good chance they can be 

recovered with additives or even physical sifting.   

 

•   Availability (Stock Powder).    

 

• Powder manufacturers are dispersed throughout the United States.  Most have blending 

stations within 24 hours UPS shipping distances of the Bay Area.  We typically buy 

from blending stations located near Los Angeles, but our most typical source is available 

the same day (for 50 pound boxes) from Cardinal, in San Jose, California.  Most other 

manufacturers provide UPS shipping within 1 to 3 days.  

 

• However, to minimize one-day shipping charges, you should plan for 3 to 5 days 

shipping time using UPS Ground transportation.   
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• Each powder manufacturer offers a range of stock powders. They are literally stocked 

and ready to order at all times.  Each manufacturer provides color and texture catalogs 

with chip representations of the powders’ look, feel and texture.  The color charts are 

never an exact representation, nor could they be… because in essence, the powder’s 

look, feel, and texture changes slightly depending upon the substrate on which it is 

applied.   

 

• It’s a good idea to work with one of the major manufacturers when choosing a stock 

color.  This affords you the comfort and confidence that your color, texture or gloss will 

be consistent from batch to batch.   

 

•   Availability (Custom Blend).   

 

• It’s not unusual that an OEM developer / designer is unable to find exactly what he/she 

wants in a stock powder.  For this reason, every powder manufacturer offers custom 

blending and color matching.   

 

• Custom Powder is usually slightly more expensive than stock powder… Stock powders 

are made in much higher volume, which drives the price down.   
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• Virtually any color and gloss can be matched.  Exact color and gloss matches are routine 

for most powder manufacturers.  It should be noted, however, that matching very hi-

gloss or very low-gloss levels is more difficult and therefore more expensive.  

Additionally, yellows, reds and metallic are more difficult and more expensive.   

 

• One of the important characteristics of red and yellow that makes them difficult is the 

characteristic of the pigment to provide what’s referred to as the powder’s Hi-Hide 

capability.  Lower quality powders in red and yellow tend to appear translucent.  You 

can actually see through the powder to the metal substrate.  Without good hi-hide 

capabilities a yellow for instance will have greenish tints to the extent the substrate 

distorts the intended color.  A good yellow has good hi-hide capabilities, appears full 

and robust and is more expensive.   

 

• Custom Blending for Texture.   Unlike most solvent based paints (such as 

polyurethane), texture is a built-in (chemical reaction or physical feature) component of 

powder paint.  If the product designer is seeking a custom match with a particular 

texture that looks like a polyurethane texture with irregular patterns, it is probably not 

achievable.  Properly processed powder coat texture is consistent and evenly dispersed.   

 

 Once a powder is formulated to have a particular texture, it will be very consistent 

across all surfaces of the part.  There are, however, particular processing flaws or 

errors that can and do change the texture.   

 

 An under-baked part 

essentially results in 

a coating that is not 

fully cured.  With 

Powder Coating, the 

building or effect of a 

texture is achieved 

through the chemical 

reactions that take 

place under heat 

while being melted.  

If the bake is 

insufficient (too little 

time or not enough 

heat) the texture will 

be inconsistent and 

uneven.  Premier Finishing is responsible for controlling and preventing these 

situations through process control and procedure compliance. 
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•   Custom Matching Process and Lead Times.   

• The typical lead-time for custom matching is two to three weeks.  

 

• Providing an exact sample.  When a custom match is needed it is best to provide the 

powder manufacturer with an exact example of the desired color, gloss and texture.  

Most manufacturers can blend and match to specifications such as a PMS color.  For 

instance, it is perfectly acceptable to request a custom powder match with a defining 

statement such as, “We need PMS 526C, mid purple, with a gloss level of 30 and fine 

texture.” The only vague aspect of this request is the reference to texture.  There is a 

wide range of individual perception of what is fine, medium or heavy texture.  That’s 

why it is best to provide a sample.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 There are two other common standard sets to assist in identifying and 

communicating your desired color.   

 

▪ Fed-Std-595B is a large set of colors established by the military years ago.   

▪ The RAL system which started in Europe.  

 

 Mold-Tech plastic texture standards.  This is a common plastic industry tool that 

has been adopted by some aspects of the paint industry.  It is a set of plastic card file 

sheets that present a variation of virtually smooth textures (MT-11000) gradually 

increasing to a heavy texture (MT-11160).  An internet search for Mold-Tech or 

Roehn Industries will provide a source for these panels if you’re interested.  
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• Custom Blending -  The powder manufacturer’s investment:  Powder Manufacturers do 

not usually charge for custom matching… and we’re not quite sure why they don’t.  It is 

a laborious task with a significant commitment of resources and no guaranteed return.  

Premier Finishing, out of respect for our long term vendor relationships, seeks to verify 

our customer’s intent and commitment whenever we support and submit custom match 

requests on their behalf.  To this end we attempt to thoroughly exhaust all possibilities of 

stock product before suggesting the Custom match approach.  

 

• Lead Time and what’s provided.  Upon receipt of samples the Powder Manufacturer will 

blend (extrude) a small 2 to 8 pound batch of powder.  They will, as standard practice, 

provide sample chips for review and approval.  In addition, if the Designer is working 

with a production coater, such as Premier Finishing, an actual sample of the matched 

powder can be requested (2 to 5 pounds) which would be used to coat your sample part 

or representative chips.  

 

 This is always a very good idea.  In fact we would go so far as to advise that a 

custom powder NEVER be purchased without actually sampling it on your part and 

even going to the extent of performing whatever real-time tests or assembly can be 

performed before committing to the purchase.  This may seem an obvious 

recommendation and common sense. But, we have experience working with some 

powder manufacturers who prefer to provide only sample paint chips of the custom 

blend.  Frankly, Premier Finishing tends to avoid those manufacturers for custom 

blends. We’ve also seen first hand situations where the designer chose and 

purchased custom powder without fully testing it on their product with negative 

results and hundreds of pounds of powder unused.   

 

• After approval.  The typical lead-time is two to four weeks depending upon workload 

and backlog.  Each manufacturer has a different set of rules regarding the minimum 

purchase quantity.  Minimum quantities range from 100 to 500 pounds.   

 

• Premier commonly stores…  The customer certainly has the option of storing and 

distributing the powder themselves… or Premier certainly agrees to store the powder in 

our warehouse and draw from the stock as product is processed. We work with 

customers who take both approaches.  

 

• That concludes our powder discussion…We certainly appreciate your feedback… Now, 

however, we think it’s important to relate all this to your product…  

 

• So, A Focus on your Product follows: 
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Typical Powder Coating Processes for a Die Cast Part   

Remove 

Parting line  

Sand 

Porosity 

Fill 

voids 

Hand Mask 

Mount on 

masking 

Fixture 

Incoming 

Inspection 

Apply 1st Coat 

Light sand 

surface 

inspection Bake 

Bake 

Apply 2nd Coat 

Unmask 

Reduce Processes & Preparation by Design  

Inspect  

Repeat as necessary 

Inspect 

Recover Rejects 

IN-Spec  

Product to 

Customer 

A Focus on YOUR PRODUCT! 
 

• Tying it all together in relationship to your product.   
 

Important note:  Powder itself is not expensive on a per piece basis.  Obviously, it is a cost adding 

to the overall equation, but the real costs (in regard to finishing) are in preparation for coating.  

The level or degree of preparation is predominantly an aspect of design.   

Reduced preparation = reduced costs.   
This document’s goal is to help the designer understand what we do to prepare a product for 

coating.  This insight gives the designer an opportunity to mitigate and minimize our added 

processes.  There is an added benefit… reduced preparation means reduced handling, reduced 

process time… and a much improved  opportunity to optimize production throughput of products 

efficiently and effectively.   

 

 

 

 

 

 

 

 

 

 
 

 

•   You are wise to answer some very important questions.   
 

Obviously you have already invested a great deal of time, energy and resources into your product.  

And, now a marketing organization or department is far more interested in presentation than in 

form, fit and function.  We frequently find that the customer who best considers their customer’s 

perspective of look, touch and feel, to reverse-engineer the product is most likely to get exactly 

what everyone will be happiest with.  That’s why these questions are extremely important.    

 

What is your product made from?  

What’s the substrate?  

What is your expected volume?  

What are your cost targets? 

What is your final cosmetic criteria?   

What are your masking requirements?

 

Our intention is to present some considerations in reference to some of the possible answers to 

these questions. We consider this document a work in progress… this is an aspect that will 

certainly grow and expand.  
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•    What is your product made from? What’s its substrate?  

 

Formed Sheet Metal  (typically from cold rolled steel)…  
 

• Does it have sharp edges (knife edges)?   

 

▪ Sharp metal edges, e.g., from a sheared cutoff edge are susceptible to not taking 

powder well on the knife edge.  These surfaces need to be sanded or de-burred to 

ensure good paint coverage.  Even a small radius or bevel provides a dramatic 

improvement to paint wraparound.  

 

• Masking is typically easy on long straight edges, but complicated and time consuming 

when it is deemed necessary in the middle of open surfaces that must be measured and 

laid out time and time again.   

 

 If the design includes natural features or transitions to mask to it allows better 

repeatability and accuracy. 

 

 Referring to the drawing to the right, one 

can see that the masking along the top edge 

is relatively quick and easy… affixing the 

masking vertically  into the depth of the part 

and the small .5” square on the floor is more 

difficult and time consuming.  If the design 

can eliminate need for masking these areas 

processing time is improved and cost 

reduced.  

 

 Masking is most efficient using fixtures or tooling.  The designer should consider 

working with the final coater to develop a fixture as part of the production approach. 

The pictorial record below shows how we cut production costs in half.  An 

irregularly shaped part required detailed hand masking with tape.  After some 

creative thought and backing off on non-form-fit-function effecting requirements, we 

designed and built masking fixtures that not only reduced production costs, but also 

improved repeatability, increased throughput and improved quality… A success in 

every category.   
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FORMED SHEET METAL  (continued)… 

 

• An important final note about masking.  On many occasions the designer / developer is 

working on a product with multiple assemblies or pieces.  A great deal of savings or 

efficiency can be achieved by thinking of the painting requirements in regards to how 

the pieces fit together.   

 

 At Premier we frequently ask to be provided with the mating piece for the purpose of 

building a masking fixture.  Sometimes this is as simple as a cover to a housing.  We 

use the cover as a base for the receiving housing… mount the housing on its 

intended cover… powder coat it, remove it and bake it.  This approach offers the 

possibility of removing all hand mask tasks.  It eliminates the variation (and 

potential for error) introduced with hand masking.  Saves time and therefore saves 

cost.   

 

 We frequently encounter situations where there does not seem to be any good reason 

why a particular area of a part is required either to be masked or to be painted.  Yet, 

the actions we perform to accomplish whatever that requirement is are the most 

costly aspect of the job.  We often find that simply asking the right question of the 

right person can eliminate significant cost from the painting process.   

 

• Spot welds – Rivets – Blind Pems… Whenever possible, the designer should avoid these 

features occurring on what would be considered a high cosmetic area. In other words, on 

a surface that is immediately observable by the end user or customer.   

 

 Spot welds are rarely perfect.  They usually sit higher than or below the surrounding 

metal surface.  Therefore, if they’re on a cosmetically critical surface they need to be 

feathered smooth.  Or, they need to be filled with an appropriate metal filler or 

bondo… then sanded smooth.   

 

 Pems and rivets have the same needs for additional work… but, they often present 

an added problem because small amounts of air can be trapped under the flush 

mounted pem.  Once the part is powder coated and baking in the oven, the high 

temperature forces the air out in the form of a small bubble… The part bakes with 

the small bubble protruding through the surface of the paint and a reject is formed.  

At Premier, we always quote a little higher to cover the known rework that will 

occur in compensating for these manufacturing approaches.   

 

• Surface rust is always a concern.  Even under strict process control there are inevitable 

times when raw unpainted parts are exposed to conditions which promote corrosion… 

light surface rust occurs very rapidly.  Very light levels can be abated with the normal 

cleaning processes at Premier Finishing.  But, in the worst cases, when it’s not properly 

abated, it’s a source of in-the-field rejects.  In the best case, it’s a source of unexpected 

costs and slow down.  
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 This is often times a source of unexpected costs.  The painter or powdercoater has 

already quoted the project expecting clean, rust-free parts.  A responsible coater will 

ensure the problem is properly dealt with before coating them.  Unfortunately, this is 

the type of unexpected cost that can’t be absorbed yet has to be dealt with.  

Prevention and control is the proper way to deal with the problem.   

 

 If your product faces the challenge of being exposed to the possibility of repeated 

exposure to conditions which could result in surface rust conditions then perhaps you 

should consider zinc plating the product or even using pre-plate material.  

 

CNC Machined Hog-outs… 
 

• Expensive, but lots of benefits…There are obviously reasons you’ve chosen this 

manufacturing approach.   

 

 It’s an excellent approach for prototyping and development.  Hi-volume products 

typically start in this form and transfer to one or more of many cast metal 

manufacturing techniques.  

 

▪ The machined version is the best stage to work out all the manufacturing issues, 

including the final paint process and expectations. It is the best time to include 

the painter in design discussions and options for paint choices and masking 

requirements because the most efficiency can be realized.  

 

 Sometimes there is simply no other way to make the product.  It  provides an 

absolute precision approach.   

 

 The precision and repeatability of CNC fabricated parts offers an exceptional 

opportunity to build precise masking fixtures.   

 

▪ One of the greatest cost components of a CNC manufactured part is in the 

tooling.  If the designer considers what will be involved in achieving the painting 

and masking requirements of a specific part then this stage is the best 

opportunity to consider having the CNC also produce the mating piece to be used 

as a masking fixture.  Typically all the dimensions of a masking fixture are the 

mirror image of the part itself… and if the CNC operator is aware of the 

requirement for both components it’s a simple addition to the program.  

 

 Solid block machined parts are extremely stable… The powder coater will 

experience virtually no outgassing or surface changes during the bake cycle.   

 

 The designer must also be aware that it is very difficult to produce a part without 

tooling marks.  Even the best CNC will leave some degree of milling that usually 

needs to be removed prior to coating.   
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▪ If the final finish is a smooth powder coat with no texture the designer should 

plan for the cost of vibratory deburr or even hand vibratory sanding prior to 

powder coating.   

 

▪ Often times the need for costly sanding can be completely eliminated by 

choosing a final finish with a light to medium texture.  The texture does a good 

job of masking or blending minor surface flaws such as milling lines.  

 

 Transportation and Handling.  Awareness and control saves $$. The Designer / 

Developer would be wise to consider built-in ways to help protect the parts 

precision surfaces.  For example: If the CNC shop is provided, or expected to 

provide, as an aspect of the product’s cost, cell packaging. It could be used to 

transport and protect the parts in throughout each step of their process all the way 

back to the end customer.  In the long run, especially with a mandated recycle 

program, the packaging pays for itself time and time again.   

 

▪ On the one hand CNC produced parts offer extremely high quality surfaces that 

should reveal a very clean and consistent coating. 

 

▪ On the other hand (and for the same reason) very small scratches, dings or 

marring become highly pronounced after coating if not properly addressed before 

coating.   

 

▪ Using pre-determined packaging material streamlines each step of the process.   

 

▪ It improves even subtle problems like 

miscounts by standardizing aspects such as 

the quantity of parts per box.   

 

▪ Consider the picture to the right.  We 

received parts like this.  It’s a view of parts 

in box with the side cut-away.  75% to 80% 

of these parts were scratched beyond 

recovery.  Improper packaging rendered 

them scrap.   

 

 

▪ As a comparison please note the cell 

packaging shown to the right.  We’ve 

been processing these parts for nearly 

two years and shipping them back and 

forth  cross country.  We have no 

documented occurrences of shipping or 

handling damage.   
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Castings… (One of Premier’s specialties) 
 

The diverse variety of casting types justifies addressing them separately.  Your choice of 

casting approach should be guided by your overall needs.  Many factors, such as volume, 

lead time, size, allowable size variation, final cosmetic requirements, size & shape 

tolerances, allowable tooling costs and even designed in bearing surfaces, need to be 

considered.  We can certainly provide assistance and offer our recommendations… We 

work with wide range of casting houses.  

 

Sand Castings… 
 

• Typically have rough, textured surfaces.  A good deal of detailed hand finishing work is 

required if a smooth, highly cosmetic surface is required.   

 

• Typically have a tendency for 

outgassing problems that must be 

addressed both in preparation and in the 

choices of powder.   

 

• Sand castings should always have a 

thorough pre-baking before powder 

coating.  A sufficient pre-baking is 

intended to release the gases near the 

surface of the casting to minimize what 

surfaces during the baking cycle with 

powder applied.  The pre-bake should 

exceed the time and temperature which 

the part will be exposed to during the actual powder baking.   

 

• Powder Manufacturers today can formulate out-gas forgiving powders specifically 

designed for these situations.  They do not, however, guarantee satisfactory results… 

The chemistry is designed such that the top, outer skin of the powder cures and solidifies 

last… it’s intended to allow the gas bubbles to rise up and through the coating without 

being trapped.   

 

• It’s not uncommon to see sand castings with another condition that looks like outgassing 

but is actually silicone contamination.  Some castings, due to their size, shape or 

metallic media, require the use of silicone to help the flow and fill into the mold.  This 

can result in tiny silicone particles, even after thorough cleaning, rising to the surface of 

the part during the bake cycle and contaminating the powder coating.  This typically 

looks like fish-eyes and appears to be a cleanliness problem.  It is very difficult to 

predict.  
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• Sand castings are frequently large with significant mass.  In this case they require 

special attention to the baking process.  When there is a variety of geometry involving 

thin and thick walls, the part will not necessarily bake evenly.  Thin walls will reach 

curing temperature before thicker walls… if a temperature sensitive powder is being 

used, there is a high possibility of discoloration or yellowing of the thin wall surfaces.  

Alternatively, if the part is removed from the oven after the thin walls are cured… it is 

likely the thick walls will not be fully cured and adhesion will be compromised 

dramatically.  This likelihood situation should lead the designer to choose and the 

powder coater to suggest a TGIC powder with good bake stability.   

 

Plaster Mold…    
 

• (These castings are often considered precursors to a Die Cast part, they are frequently 

used for a lower volume or for proving a design before committing to the higher costs of  

Die Casting tooling.) 

 

• These castings are significantly superior to sand castings in many ways.  Depending 

upon your application, they could provide a very adequate surface condition without 

additional hand work.  

 

• They do, however, still require many of the same preventative actions found with sand 

castings.   

 

• Flow lines, pin holes and porosity can and do occur.  If a smooth, highly cosmetic 

surface is desired, the designer should expect costs for hand filling, sanding and 

preparation or perhaps consider 

use of a textured powder.  This 

picture shows a casting anomaly 

referred to as non-fill.  It was 

identified and highlighted by 

lightly sanding the to-be-painted 

surfaces.  This type of defect is 

very difficult to see without a 

light sanding.  It’s important to 

find them before coating… 

because once the powder is 

applied and baked the anomaly 

will not only be visible - it will be highlighted. If your quality criteria does not accept a 

quarter inch long line that appears to be a scratch, then you would expect Premier to fill 

and sand this condition before powder coating.  

 

• Most the anomalies that occur on the surface of these castings can be dealt with or 

abated simply by using a textured powder. (Again, it depends on your specific quality 

criteria and expectations.) 
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• Like sand castings, they should still have an adequate pre-baking before the powder coat 

bake.  They are still susceptible to out-gassing and prevention is far easier than 

correction. 

 

Die Casting…  
 

(You’ve had to consider many factors and variables in choosing Die Casting for your 

product. Perhaps you’ve determined your volume requirements will be high enough to 

amortize the tooling costs over the duration of production.  Perhaps you’ve determined Die 

Casting’s precision will eliminate a large degree of machining expense that would 

otherwise be necessary.  And, perhaps you’ve determined that Die Casting will provide the 

overall best surfaces for your highly cosmetic and expensive product.  It’s still important to 

remember that even Die Castings require particular processes and techniques for 

repeatable successful powder coating).  

 

• Understanding the Criteria…. That’s our first step.  A Die Casting offers the potential of 

having a near perfect surface, but, unnecessary perfection is expensive.  Clearly 

identifying critical areas and communicating the information can realize significant 

savings, for instance:  

  

• The slight depression, or sink, 

shown on the right is very slight 

indeed.  It is probably <.005” deep 

and <.060” in diameter… But, 

because it is on a critical surface,  

where the end customer handles it, 

it is predetermined to be in need of 

filling, sanding, reinspecting and 

filling again as appropriate.     

 

• Comparatively, the defect shown 

to the right, (nearly an inch long) 

is perfectly acceptable because it 

is on a rarely seen surface.  There 

is no need to sand these surfaces 

in search of defects.   

 

• A mutual understanding of 

inspection criteria is potentially 

perhaps the most important 

communication between the 

Finisher and the Designer / 

Developer.   

 



Finishing Considerations for the Product Designer / Developer 
 

© Cosmetic considerations for the product designer developer (Apr 2002 – Seminar copy, rev A)  - 24 – 

• Die Castings still need the precautionary pre-bake (out gassing) before powder coating.  

This is still a requirement (or suggested approach), and something we do at Premier 

Finishing as standard practice… because it is good practice.   

 

• In the finishing industry… especially as related to powder coating, even with strict 

process controls and procedures… you don’t have absolute control over what happens to 

a part in the oven.  You’re never absolutely sure what you’ll get until you pull it out of 

the oven.  At Premier we do a lot of sample and first article processing to verify, as 

much as possible, general conditions before we commit a large quantity of parts to the 

oven… but, in the real-world, one of the biggest sources of production rejects and 

rework is the unexpected.  Choosing to not pre-bake castings (of any kind) is simply 

not good practice.   

 

• It’s our experience that a customer who has chosen die casting has reasonably high 

expectations for the look of the final finish.  While die casting provides very good metal 

density, low porosity, and perhaps the best RMS skin rating, out-gassing even though to 

a lesser degree does occur.   

 

• For truly demanding requirements and high expectations in the final finish, 

Impregnation is a process that should be considered.  This is a process your Die Caster is 

likely to recommend and we certainly support it.   

 

 Impregnation is the process of forcing organic material into the surface pores of the 

casting.  It is often needed when a casting is expected to provide high pressure 

tightness… it is also an excellent stabilizer.  From Premier’s perspective, 

impregnated castings simply reveal fewer rejects and improve throughput.   

 

• Filling porosity, voids and anomalies.  With powder, filling a defect is tricky business 

and must be done correctly.   

 

 Filler can be effectively applied to almost any surface area where the area being 

filled is completely surrounded by stable metal.  The previous two pictures are 

examples of 

conditions that can 

be filled with a 

virtually 100% 

guarantee of 

integrity.  If the 

defect, however, is 

something like that 

shown here 

(breakout) filler is 

not an acceptable 

option.   
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 Break-out should be considered and planned for.  The designer should remember 

that a die casting, by its very nature of fabrication, is susceptible to occasional 

breakout when the trim-die removes the excess material.  The sketch below shows a 

part that was designed to eliminate that concern completely. With the gating areas 

set in locations 

covered or hidden 

in the final 

assembly, there’s 

never a need to 

worry about one of 

the most difficult 

repair aspects.  Of 

course this 

approach cannot 

always be done… 

But, considering it 

in the development 

stage at least 

presents the 

opportunity.  The 

benefits are 

significant…  

 

 Most Fillers are not appropriate for filling metal surfaces in preparation for powder 

coating.  Powder’s curing temperatures, ranging from 320°F to 400°F, are simply too 

high for automotive fillers which burn, bubble or shrink and contract drastically even 

at 200°F.  Premier commonly uses one of four fillers for powder coating… each with 

its own benefits and compromises.  Experience on specific castings is the best way 

to choose the appropriate filler.   

 

• Masking…  Die Cast parts, through their precise and repeatable sizes, are excellent 

candidates for fixtured masking.  

Careful design considerations 

can realize significant savings.  

Premier is very happy to 

participate in these 

considerations… We have a 

history of success.   The fixture 

shown to the right provides all 

the interior and mating surface 

masking without the use of tape. 

This is an excellent example of 

designing in quality… the 

fixtured masking approach has realized a near flawless quality rating… especially in 

regard to masking errors.   

Fixture  

Part, partially 

masked 
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Injection molded plastic… 
(we’ve run out of time and will not be addressing plastic in this document.)  We will cover paint 

considerations in our update. 

 

Masking… (if you really want to reduce related costs this is an important place to look.)   
 

Please consider this perspective… Every job that passes through our receiving doors has cost 

conscious aspects.  Premier quotes for virtually every job we get!  Our motivation in that statement 

is to say that we earn every job we get.  We credit a large percentage of our success in converting 

the first job into many jobs, and earning long term customers, through our ability to improve the 

product we’re responsible to provide.  That improvement typically comes in the form of masking 

efficiency.  Generally speaking, the efficiency comes in one of two forms:  

 

• (1) Masking Fixtures & Tools. 

 

 We’re passionate about  conceiving, designing, building and implementing masking 

fixtures, tools or approaches that minimize, reduce or eliminate all-together, the 

laborious task of hand masking.   

 

 Literally every job we process is considered for fixture / tooling, and we have a 

dedicated department to support fixture fabrication.  It is supported with the facilities 

of a small machine shop, a woodworking shop and even the equipment to make our 

own molds.  

 

 Whenever we quote a job we consider and evaluate the possible benefits of fixturing 

the masking.  Often times (when warranted by complexity or volume) we present the 

customer with the options of tooling and present pricing based on both approaches.  

 

We custom built this fixture 

to powdercoat the part 

pictured on the right.  

Hand Masking Time = 30+ min. 

 

Masking w/ fixture = 40  sec. 

(including load and unload) 
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▪ Generally speaking tooling costs are one time events (with periodic maintenance 

perhaps) that can be amortized over the life of the product.  When the designer 

considers the long term savings alone, the economics usually makes the decision 

an easy one.   

 

▪ On occasion, for whatever reason, the customer may choose not to fixture the 

masking.  From our perspective it’s still a good idea to fixture the job because 

the following benefits can be achieved.   

 

• We’ve already quoted the job at the hand masking price.  If we can figure out 

how to accomplish the same or better product without hand masking then we 

improve our profitability and our margins.  Granted, we have the un-

compensated expense of tooling, but, we take it upon ourselves to perform 

well enough to pay off that expense through the improved profitability… and 

we gain something else as well…  

 

 Customer Satisfaction. Because our product is consistent, repeatable and accurate we 

earn our Customer’s repeat business.  We have the opportunity to use the fixtures 

again and again.  

 

▪ Fixtured tooling provides a better, more consistent powdercoating product.  The 

last one masked looks just like the first and…  

 

▪ Fixtured tooling improves our throughput… making it easier to plan and 

schedule production because a large percentage of the human element is 

removed.   

 

▪ One very important thing to remember is that every time we’re successful at 

eliminating the need to hand mask some location or feature of a part… we’ve 

also eliminated the need to unmask the same location.  

 

• Unmasking is often times 

more difficult and time 

consuming than the 

initial masking because 

there is also clean-up 

involved.  Flashing needs 

to be removed, and more 

care is required because 

the parts are coated and, 

assuming no mis-

handling occurs, ready 

for delivery to our 

customer. 
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 The cost savings relate to materials as well as labor.  As stated earlier, building a tool 

is a one time expense.  Masking material (especially for powder coating’s high 

temperatures) is expensive.   The powder coater is limited to using products such as 

polyester tape, dots and die cuts as well as hi-temperature silicone plugs.  These 

products can and do cost as much as 10 times as much as the masking materials used 

for wet coatings… and this is usually use-once-and-throw-away material. 

 

• (2) We focus on the common-sense aspect of the criteria and specifications.  It may be a 

somewhat presumptuous approach… but, we don’t hesitate to approach the customer 

with suggestions for modifications or changes to the specifications when they don’t 

seem to make sense.  This approach can and does take into consideration the following 

types of questions: 

 

 Can over-spray be allowed on non-cosmetic surfaces? 

 

▪ Considering the form-fit-function of a product can give rise to suggestions that 

may eliminate an unnecessary requirement.  Suppose for instance we know we’re 

powder coating a hand-held device which we know, in its final assembly is 

covered with a plastic housing around much of its perimeter.  Suggesting, or 

pointing out that 50% of our processing cost is in masking that area may result in 

modifying the requirement.   

 

▪ The picture below shows a real situation where a questionable spec would have 

increased the masking cost three fold… as it turned out the entire inside of the 

bezel was free to mask… we used a quick mock-up fixture instead of spending 

significant time hand masking a fine and detailed feature.   
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▪ We typically use a digital camera, good graphics software, and the internet to 

quickly and easily 

communicate questions to 

our customer. We go to 

great lengths to make the 

question quick and easy 

to understand and 

evaluate. 

 

▪ This is exactly 

what your spec / 

drawing  should 

do for the coater. 
 

 

 Can masking call-outs be noted as “minimum” rather than with detailed tolerances? 

 

▪ On many occasions we’ve observed the situation where detailed and precise 

masking locations are called out on the inside of a housing or chassis.  Precisely 

applying the masking tape in that 

particular location is tedious and 

detailed… however, when we 

sought understanding of the 

motivation we learned that what 

was really intended was a 

minimum area of masking for a 

specific location.  And the 

subsequent changes reduced the 

masking time from minutes to 

seconds.     

 The picture to the right is a 

real sample of this approach in 

action.     

 Our customer was appreciative of the approach and the improvement.  

 

 Can parts be  assembled and painted together and be self masked? 

 

▪ This is a significant consideration.  On many occasions we’ve had the 

opportunity to be coating products for a particular OEM through multiple 

customers… one machine shop providing the top housing another providing the 

bottom housing or assembly.  This vision into multiple aspects of the same 

assembly sometimes affords us an understanding of how the parts relate and 

compliment… This has given us the opportunity to propose sweeping changes to 

one part based on its relationship with another, hence affording cost savings.  
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• A perspective of our quoting… We typically quote hand masking in the range of $40 / 

hour.  That equates to 67¢ per minute.  In consideration of labor alone… we estimate the 

amount of time it will literally take to apply masking to the part.  If it takes 10 minutes 

to mask one part then that’s an additional $6.70 we include in the price we submit.  If 

you, the Designer, consider (while you’re designing the prototype) the complexity of the 

masking you are building in; think of it in terms of how much time would it take you to 

apply the tape in those locations. After you’ve applied the tape yourself (perhaps even 

literally) and you’ve checked to see how accurately you met your own requirements then 

you’ll know if it’s time to consider a different approach.  This is one the best places to 

look for reduced cost as well as improved overall performance of your design…. At 

least from the finisher’s perspective.  We’re here to help with the ideas and 

suggestions in a professional and productive manner.  
 

Clear Specifications and Criteria (Tell the finisher what you want).   
 

We’ve saved this 

aspect for last 

because it should be 

considered the single 

most important aspect 

of processing a 

particular part 

through a finisher.  

Clear, complete and 

unambiguous 

instructions eliminate 

(or at least minimize) 

the mistakes that 

happen through 

misinterpretation.  

Mistakes certainly do 

happen, we all make 

them… but, if you do 

everything you can to 

communicate clearly, 

through your 

specification, your 

finisher has the best 

opportunity to 

succeed.   
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• The following is a more focused look at criteria that should be provided the finisher.  

These are Premier’s recommendations.  We understand each company has its own 

engineering drawing standards.  And, that there are industry standards.  Sometimes they 

conflict.  Just another reason to ensure you provide as much detail as possible.  
 

 
This is concludes Premier’s presentation.  After many hours of addition, changes, and deletions… we simply 

had to call it complete (for now anyway.) We will continue to update and add to this document, as well as 

create others.  Your feedback is always welcome and appreciated.   

If you’re interested in updates… we would be pleased to add you to our email update list, 

contact us in reference to “THE DEVELOPER’S GUIDE” at info@premierfinishing.com.  

 

 

mailto:info@premierfinishing.com
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Some notes from Cardinal 

A CORROSION RESISTANT POWDER WITHOUT HEAVY METAL 

Improving Salt Spray Results 
A Case Study… by Cardinal Industrial Finishes 

 

As long as people have coated steel parts, they have been striving for better corrosion protection.  

One of the favorite methods of achieving this improved protection was to add heavy metals to the 

coating.  This works, but the after-effects of those heavy metals often outweigh the benefits.  We 

wanted to develop a powder coating that would act as a primer to be used under other powder 

topcoats.  The powder would need to be easy to spray, have good inter-coat adhesive properties, 

and be free of heavy metals.   There have been several advancements in resin technology to increase 

corrosion protection.  We have developed a system that offered the performance we were looking 

without the addition of zinc.  We have put together a round of tests to see what benefits were gained 

by using the new primer.  We also decided to test several versions of pretreatment while we were at 

it.  The metal was hot-rolled, rectangular steel tube with normal scale and surface contaminants.  

Below are the test parameters, results, and conclusions. 

 

Designation Pretreatment Method 

#1 Sandblast only; coat with T002-BK08 

#2 Phosphate only; coat with T002-BK08 

#3 Sandblast and phosphate; coat with T002-BK08 

#4 Sandblast and prime with E305-GR533; coat with T002-BK08 

#5 Phosphate and prime with E305-GR533; coat with T002-BK08 

#6 Sandblast, phosphate, and prime with E305-GR533; coat with T002-BK08 

 

The parts were subjected to testing in Cardinals’ salt spray cabinet using ASTM B117 test methods.  

Although we are unable to give an actual life expectancy relative to the accelerated salt spray 

testing, we do feel it gives us a good relative test when compared to other coatings or pretreatment 

methods.  The tables below are listed in order of hours of actual time in the salt cabinet.  Parts that 

achieve failure beyond acceptable are pulled from the tests and will be noted as such next to their 

performance results. 

 

350 Hours 

Part Designation Rusted Areas Undercut Results 

#1 Along scribe Major undercut > 1/2” 

#2 Along scribe 1/16” to 1/8”     * 

#3 Along scribe None     ** 

#4 Along scribe None     ** 

#5 Along scribe None     ** 

#6 Along scribe None     ** 
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500 Hours 

Part Designation Rusted Area Undercut Results 

#1 Along scribe Major undercut > 1/2” 

#2 Along scribe 1/16”-1/8”     * 

#3 Along scribe 1/16”     * 

#4 Along scribe None     ** 

#5 Along scribe <1/16”     * 

#6 Along scribe None     ** 

850 Hours 

Part Designation Rusted Areas Undercut Results 

#1 Failed Pulled from testing 

#2 Along scribe 1/4”-3/8” 

#3 Along scribe 1/8”-3/16” 

#4 Along scribe None     ** 

#5 Along scribe 1/16”-1/8”     * 

#6 Along scribe None     ** 

1,300 Hours 

Part Designation Rusted Areas Undercut Results 

#1 Failed Pulled from testing 

#2 Failed Pulled from testing 

#3 Along scribe 1/4” 

#4 Along scribe <1/16”-3/16”     * 

#5 Along scribe 1/16”-3/16”     * 

#6 Along scribe None     ** 

* Designates good results  ** Designates excellent results 

 

Conclusions:   It is always difficult to make broad conclusions on limited testing such as this, but the results 

are very interesting.  It appears that using the E305-GR533 over properly pretreated substrate will offer 

substantial improvement in salt spray results.  This should equate to improved field results as well.  The 

primer over a sandblasted substrate is also a benefit over not sandblasting the metal.  Perhaps this is a factor 

of the mill scale present on the metal that is not removed by phosphate alone.  We cannot draw conclusions 

that sandblast only or phosphate only has a benefit over the other in these tests.  Although the phosphate, 

prime, and topcoat parts did show improvements over not having the primer; the results were better when the 

part was sandblasted, primed, and top-coated. 

 

We can show marked improvement in salt spray results by adding a coat of E305-GR533 primer under a 

topcoat of exterior powder (T002-BK08).  We can improve on that by preparing the substrate with a blast to 

increase bonding with the substrate.  The best results are obtained by sandblasting, phosphating, priming 

with powder, and adding a topcoat of powder. 

 

It would be fair to conclude from these tests that presenting an improvement in corrosion protection on steel 

parts to your customers is justified.  Allowing them to make the decision, with cost in mind, would be the 

most practical way of approaching the issue.   

 

Compliments of Cardinal Industrial Finishes 
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BENEFITS OF POWDER COATING (FROM THE MANUFACTURERS PERSPECTIVE) 

 

Cardinal Industrial Finishes 

TTeecchhnniiccaall  BBuulllleettiinn  
  

As a manufacturer of both liquid and powder coatings, we are often asked about the benefits of 

powder coatings over the benefits of liquid or other forms of coatings.  It is not always as 

straightforward as some might lead you to believe.  Below we will attempt to clarify the issues and 

list the benefits that we have heard from our years of listening to our customers.  It is important to 

note that Cardinal Industrial Finishes believes in both liquid and powder technologies and is equally 

committed to make continuous improvements on both.  We do not have a vested interest in 

promoting one technology over the other. 

 

First of all, we will need to define the powder coatings we are describing.  They are in the 

thermoset class of powder coatings.  They melt and crosslink to form a different polymer when the 

reaction takes place.  This varies from thermoplastic in that the thermoplastic coatings melt and 

flow without creating new molecular structures.  Although powder coatings are being used on 

substrates such as wood and plastic, the majority of the powders are used on steel, aluminum, and 

other metallic surfaces.  The bake temperatures vary from 325F to 400F, in general.  There are 

special resin types that may be below or above those temperatures.  The powders do require baking 

to achieve film properties.  The time the powder requires at the given temperature will vary 

depending on the resin type and film properties desired. 

 

Benefits of Powder Coating 

 

• High impact resistance.  Can be as high as 160-inch lb.; depending on the resin type, 

gloss level, and pigment loading.  Powder coatings are usually better at impact 

resistance than liquid coatings. 

• Consistent texture in a one-coat process.  Because the texture is developed by the 

powder formula rather than with a different spray pattern as in the case of most liquid 

coatings, the texture is more predictable.  

• In general, we hear better comments on the scratch resistance of powder coatings.  This 

has been a benefit in the areas of assembly and shipping of the end product. 

• Powder coatings are relatively easy to automate for application. 

• If the system is set up correctly, almost complete recovery of over-spray material can be 

obtained for both environmental and cost benefits. 

• Several different types of texture patterns and finish types can be achieved with very 

good consistency. 

• Powder coatings contain very low amounts of volatile compounds.  This is a real air 

pollution abatement benefit. 

• Minimal waste created from clean up of system.  No solvents are used or created.   

 

Compliments of Cardinal Industrial Finishes 
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Limitations and Drawbacks of Powder Coatings 

 
• Temperature control is critical to the proper film formation of the coating. 

• It is very difficult to achieve a random texture pattern.  This can be an issue if the 

existing product was done in a liquid splatter coat and you want to match that finish. 

• Powder usually has a higher film thickness.   

• Small batches of custom colors are difficult and expensive to manufacture.  Liquid 

coatings are very simple to intermix even in small batches.  Powder minimums are 

usually around 500 lb., depending on the powder type and the manufacturing setup. 

• The substrate must be temperature stable at the cure temperature required for the powder 

to achieve proper film properties. 

 

The next step is to decide which is the correct powder for the project.  This requires the diligent 

practice of asking many critical questions before proceeding.  The improper selection of a coating 

may result in film failure and/or poor exterior performance.  

 

Questions Before Qualifying 
 

• Will the part be used outside and is color stability an issue?  If so, make sure to specify 

an exterior-durable powder. 

• Will the part be exposed to harsh chemicals such as solvents, strong acids, or strong 

alkaline materials?  If so, we will need to focus the product offerings on epoxy-based 

resin systems. 

• Do you plan to screen print, pad print, or label the parts?  If so, you will want to check to 

make sure the surface of the powder will accept these additions.  Some of the textures 

are too large for good adhesion and clean lines.  Some powders have a slight bloom on 

the surface that can interfere with adhesion and proper wetting of the surface. 

• Will the substrate handle the temperature you require for curing?  Some of the metals 

either warp or emit gasses that cause pinholes at the temperatures we suggest baking the 

powders.   

• Are there any laser-cut edges on the part?  We have seen far too many projects fail 

because of poor adhesion on the laser-cut edges of steel.  You can usually see the black 

residue left behind after the metal is cut.  Unless this is removed by either, etching 

chemicals or abrasion (sandblast, etc.), the powder will peel off in a strip and create 

corrosion sites. 

• If the desired powder is a metallic finish, will the part be exposed to the weather, 

cleaning chemicals, or hand contact (such as a handrail)?  If so, you will want to clear 

coat the powder to protect the metallic flakes from oxidation and discoloration. 

 
We hope you find this helpful.  Please let us know if you have any further questions. 

 

 

 

Compliments of Cardinal Industrial Finishes 
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•   Related Web Access Source List  

Other good sources for finishing industry information. 

www.ippmagazine.com 

powder coating magazine 

www.finishing.com 

various finishing information 

www.munsel.com 

plastic color standards and other color related 

information 

www.gardco.com 

paint testing and measuring equipment 

www.gretagmacbeth.com 

eqpt and documents relating to color 

measurement 

www.powdernet.de/index.htm 

powder industry news 

www.1-800-9powder.com 

information on powder coatings and links to 

other sites 

www.paintcenter.org/links.cfm 

an abundant links page 

Various paint manufacturer web sites 

www.cardinalpaint.com www.spraylat.com 

www.tigerdrylac.com www.morton.com 

www.ppg.com www.lillyindustries.com 

 

Your Host 

 

http://www.premierfinishing.com 
 

 

http://www.ippmagazine.com/
http://www.finishing.com/
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http://www.powdernet.de/index.htm
http://www.1-800-9powder.com/
http://www.paintcenter.org/links.cfm
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