
P& 

\ PARTS RACKING -- 
THE KEY TO EFFICIENT POWDER COATIN9 c 

Jerry W. Trostle 
Nordson Corporation 

Powder Coating '94 Proceedings 87 



ABSTRACT 
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Parts Racking-The Key to Eff icient Powder Coating 

The paper will deal with reasons why racking is important for 

system efficiency, proper powder coating and safety. I will, during the 

course of discussions, touch on subjects of design, utilization of line 

spacing, cleaning of racks and other considerations as they relate to 

powder coating and system efficiency. 
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It has been my experience that when a new powder system is 

needed it is not until all areas of the system design have been explored 

in detail that consideration for the rack design becomes an issue. The 

type of washer, ovens, conveyor and powder booth are the primary 

topics of discussion long before how the parts will be carried through the 

system. Many new systems are even purchased, fabricated and 

installed prior to designing the racks for the parts to be powder coated. 

For both existing systems, as well as entire new systems rack design 

should be considered equally with all other areas of the system. 

Without the proper rack design even the most automated and 

sophisticated systems will not operate correctly. 

Proper parts racking will have a major impact on the following items: 

The operating efficiency of the Powder System 

The correct application of the Powder coating 

Health and safety of the operators 

Costs associated with rack fabrication and their 

maintenance 
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All of these areas will translate into dollars saved or lost and can 

determine the profitability of the operation. It is on these areas that the 

discussions will focus with the ultimate goal of maximizing your powder 

system's operation. 

MAXIMUM SYSTEM EFFICIENCY 

When more productivity is required from a powder system, the 

first area of focus is normally on increasing the line speed of the system. 

This may not be the answer. Making the most of the line space that you 

have at your current line speed is the first goal to achieve. For example, 

if your line has been designed to operate at 10 ft per minute, then 10 ft 

of conveyor space will be available every minute. Maximizing this 

conveyor space is essential. Depending on the size, weight and 

configuration of your pans you may be able to multiple hang your parts 

in a way that will make better use of your available line space. The 

better your line density the lower your cost per piece. This is because 

many of the costs of operating your washer, dryoff and cure oven will 

remain the same whether one pan or one thousand parts will pass 

through your system in an hour. The cost will be spread out over more 

parts with better line density. 
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GOOD PART DENSITY UTILIZING AVAILABLE 
SPACE 

With proper rack design the line speed may even be decreased. 

If you are in the process of designing a powder system from the ground 

up, the best place to start is with the racking. This will determine the 

line speed that will be the key to the system's size and cost. Proper rack 

design can lower your initial capital outlay. Determine the number of 

parts you wish to coat, the number of shifts that you will run and the 

largest part size then base your racking arrangements around this. Fill 

the line area with the smaller parts to maximize your efficiency by 

designing your racks to hold as many parts as practical in the remaining 

area. Once you have determined your line density capability, you can 

then calculate the line speed necessary to meet your requirements. 
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Generally the lower the line speed, the lower the cost for your complete 

powder system. 

I I 

EFFICENT USE OF AVAILABLE LINE SPACE 

When designing the racks for your parts, you need to consider all 

aspects of the system that you will be using. For example, will the parts 

be washed in a spray or immersion washer where water may be carried 

out causing cross contamination in the wash stages or improper drying 

of the part in the dryoff oven. Racking must allow for proper drainage of 

the parts. In most Infrared type curing systems it is important for the IR 

emitters to see the part that is to be cured. Racking must be designed 

to maximize this. 
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PROPER APPLICATION OF POWDER COATING 

Rack Design will have a major impact on the application of the 

powder to your parts. Difficult areas to coat need to be hung so both 

the automatic guns and lor the manual operators can easily apply 

powder to these areas. It is important that the rack not become a 

"robber" of powder from your part. If the rack is too massive, more of 

the powder may be applied to the rack than to the part itself. This will 

reduce your system's efficiency. It is critical that the rack contact the 

part in a way that will leave the smallest contact point. This will 

minimize areas that may need to be touched up after the part has been 

removed from the line. 

MASSIVE RACKING 
WILL ATTRACT 
POWDER AWAY FROM 

If the pan has not been racked in a way that insures proper grounding 

during the coating process, it will be difficult to insure proper coating of the 
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part. Without a ground to the part, film thickness will be difficult to control and 

driving powder into certain areas will be nearly impossible. This is so because 

the part will "charge up" like a capacitor and repel the charged powder as it 

continues to be applied. Some people have attempted to use chain as a 

means of holding the part. Rod, bar stock or aircraft cable make better means 

of hanging parts as compared to chain. Because the powder builds up in the 

links, more frequent cleaning of the hooks will be required. 

POWDER WILL BUILD 

OF GROUND WILL 
RESULT 

UP IN LINKS - LOSS 
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The use of square stock as a material for racking can save problems in 

many ways. The square stock rotated 45 degrees will provide a small sharp 

contact point which will insure a consistent ground to the part. It will mask the 

point of contact on the rack minimizing the frequency of rack cleaning while at 

the same time causing the smallest racking mark on the part. This material is 

also very strong for its size and can hold more weight. Wherever possible this 

is the material of choice. 

~ 

~ 

SQUARE STOCK 
ROTATED 45 DEGREES 
MAKES THE BEST 
MATERIAL FOR RACKS 

If parts are hung too close together because of racking arrangement, it 

will be difficult to achieve proper film thickness in the areas between the parts. 
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From experience it has been found that a minimum of about 3 -  6' distance 

should be kept between parts. This will vary depending on the depth and the 

mass of the part. 
~ 

The reverse can also be a problem. If the parts are hung too far apart, it 

can make film thickness control more difficult as well. Because of the nature of 

electrostatics, if the parts are hung at great distances, you will experience 

heavy buildup of powder on the edges of the parts. Again, the actual 

configuration of the part will affect your application, however, this should be 

considered as well. Within the limits mentioned it is normally to your 

advantage to achieve high density of parts on the line in terms of best coating 

uniformity. 

~ 

DISTANCE BETWEEN 
PARTS SHOULD BE NO P LESS THAN 3"-6" 
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TOO GREAT OF DISTANCE BETWEEN PARTS 
MAKES FILM THICKNESS CONTROL MORE 

DIFFICULT 

HEALTH AND SAFETY OF OPERATORS 

The area of health and safety is the most important aspect of rack 

design. As with many of the other concerns associated with the design of your 

parts racks, simple things can effect the performance of the system. The main 

cause of fires in a powder system is improperly grounded parts mainly caused 

by dirty part racks. As powder builds up on the racks, parts may not be 

grounded. With ungrounded parts, a charge can buildup in the part that will 

discharge to ground and ignite the pvvuer as it is being sprayed. It is essential 

to design the racks to always contact the part to insure grounding. It is also 

necessary to clean the racks as often as necessary. The question comes up 

as to how often is enough. This varies depending on the size and weight of 

the parts (heavy parts on the racks often extent the time), the design of the 
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rack and many other issues. Some people clean the racks everytime and 

others may do it once a week, the key issue is that ground is maintained. The 

use of a megaohm meter is a good idea to confirm that a ground is present. . ~~ ~ 

Many times racks will be sent around the system without parts hung on 
~ ~ ~~~~~ 

them. Powder will coat the contact points eliminating the ground the next time 

parts are hung. Make sure that if parts are not to be hung on the racks that the 

rack be removed until needed. If universal type racks are to be used, covers 

can be fabricated to mask contact points on the rack if parts are not hung in 

these areas. Many of the new automated powder systems have the ability to 

spray powder only when parts are present. This will minimize the problem and 

save costs of unnecessary rack cleaning. 

~ 

Other aspects of the health issue include the proper height for lifting 

and loading the parts onto the racks ( conveyor height from the floor), ease of 

loading the parts onto and unloading of the parts as the conveyor is moving 

and ease of hanging the actual rack onto the conveyor. These areas are often 

overlooked in the design phase of the system. 

COSTS ASSOCIATED WITH RACK DESIGN AND 

MAINTENANCE 

The costs of designing and fabricating the racks for your system can be 

high. Many times this is overlooked when budgeting for the powder system. 

This underscores the importance of designing the racks early in the process. 
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The following items are concerns in designing racks for your system: - 
Masklng requirements 

- Rack cleaning 

Variety of parts to be run 

Powder coating appilcation 

When designing your racks it is a good idea to layout on the floor as 

many of the different parts as possible to see how they will fit into your 

available line space. This will also help you to find the best points at which to 

hook them to the rack. The ideal situation is to have one rack for all of your 

parts. This is normally not possible so minimizing the number of different racks 

is your best alternative. Many systems will have one rack type for the large 

parts and two or three for the smaller parts. It is possible to have one basic 

carrier that will use several attachments for the various parts that can be hung 

on or removed easily as needed. This process racking analysis can be time 

consuming initially but will save much time and money later. 

The parts that need to be powder coated may required some masking. 

This can be a time consuming and costly exercise. There are excellent 

manufacturers of masking tapes, plugs and caps that can be used at the high 

temperatures that are required in the powder coating application. You 

may.however, design your part rack to act as a mask. One example would be 

to use a part rack fixture that holds 4 parts on a rack in a way that would mask 

the interior areas that must be bare metal. This fixture reduces masking time 

and because of the way that the parts are hung the rack requires fewer 

cleanings to maintain proper grounding. 
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Rack cleaning is a major area of concern. As mentioned earlier 

maintaining a proper ground is imperative. Stripping of powder coat from the 

racks may use one of several ways. Including: 

Burnoff ovens 

Batch Type 

lnline Type 

Chemlcai stripping 

hlgh temperature chemlcals 

low temperature salts 

- Blasting 

Hot sand Fluldlzed beds 

Others Including high pressure water, chlppers, or freezlng 

Each of the different means of stripping the racks has their distinct 

advantages and disadvantages. A thorough investigation of your options will 

determine what is best for your needs. It is important to keep in mind that the 

manner in which you plan to clean your racks will influence your design . For 

example, if you plan to burnoff your racks a very light weight rack may not 

withstand the heat involved with the process. You will need to fabricate the 

racks of a material and gauge that will withstand the cleaning process. The 

design of the rack will determine how much stripping will be required. In 

addition there are several excellent manufacturers of racks that incorporate 

replaceable hooks. When the actual contact point becomes coated to the point 
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of no ground, the hook is removed, discarded and replaced with a new 

uncoated one. These work extremely well on small or light weight parts. 

SUMMARY 

With proper forethought racking can be a means of greatly improving 

the efficiency and safety of your powder system. If you or your in-house staff 

do not have the time or the resources to devote to this part of your system 

there are many good consultants and people who specialize in rack design and 

fabrication. Your investment in this area will insure profitability of your powder 

system for years to come. 
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