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Unit Goal

· To understand how to apply various techniques in your spray application process.  
Unit Objectives

· Topics pertaining to basic coatings knowledge include:
· Importance of Proper Spray Technique

· Proper Stand Off Distance

· Proper Spray Gun Orientation

· Proper Spray Gun Speed

· Proper Overlap

· Proper Lead and Lag

· Banding Technique

· Plan of Attack for Complex Parts

Glossary Terms in this Unit

· Banding

· Cross coating

· Lag

· Lead

· Overlap

· Stand off distance
· Transfer efficiency
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Unit 8: Spray Technique
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Importance of Proper Spray Technique
Perhaps the greatest challenge facing the painting and coating industry is proper spray applicator training.  Though applicators have the greatest impact on application efficiency, most receive little (if any) formal training on the equipment they use.  As a result, application equipment is often used inefficiently and an excessive amount of coating is wasted.  

A well-trained spray applicator is far more important than the type of application equipment selected.  The only way for an applicator to become proficient in the use of application equipment is to learn correct spray techniques and practice these techniques until they become well-developed habits.  Improvements in proper spray technique will help an applicator reduce emissions, hazardous and non-hazardous waste generation rates, regulatory burden and often save substantial sums of money.  Often, a few simple changes in spray technique can produce significant results.  
Transfer Efficiency (TE) is defined as the amount of coating sprayed that is actually deposited on the part coated.  Techniques such as stand off distance, spray gun orientation, spray gun speed and coating overlap all have an effect on transfer efficiency.  Special techniques such as lead and lag, banding of parts and using proper triggering will also increase efficiency and ultimately lead to improved finish quality.  Therefore, using proper spray techniques will increase a spray applicator’s likelihood of being more efficient and effective. 

Proper Stand Off Distance

Spray guns are designed to be used with certain techniques and the quality of finish will depend on how well these techniques are used by the applicator.  Spraying at the correct stand off distance is an example of a technique that is linked to the design of spray guns and is often the greatest factor in determining the efficiency of the spray technician.  

The correct distance to use depends on the type of application equipment used.  For instance, HVLP spray guns are typically held 4-7 inches from the part being sprayed.  Conventional or compliant spray guns are typically held 5-8 inches from the part.  Airless and air-assisted airless spray guns are often sprayed at distances of 10 inches or more.  Spray distance must be consistent since the flow of coating is also consistent.  Optimal stand off distance gives the applicator the most usable spray pattern to meet production and finish quality requirements.

One common technique flaw with the use of spray guns is that the gun is often held too far from the part being sprayed.  When stand off distance is too great, coating droplets often fail to reach their intended target.  Greater distance translates into less air velocity and leads to fewer droplets reaching the part.  Dry spray also results when coating droplets cure before reaching the part.  Dry spray results in low film build and poor finish quality.

When stand off distance is closer than 4 or 5 inches to the part, the result might be runs or sags.  As a spray technician’s stand off distance gets shorter, the spray technician must reduce fluid flow to avoid applying too much coating.  

Another technique flaw that may develop because of incorrect distance is incorrect spray gun speed.  Spray technicians have a tendency to move the spray gun too quickly if their stand off distance is shorter and if they do not compensate by decreasing the fluid flow of the spray gun.  Backing off to a more comfortable stand off distance will allow coating to build at a consistent rate and produce a more uniform finish and consistent thickness.  

The LaserPaint™ is a tool developed to assist the spray technician in maintaining a correct & consistent stand off distance.  The LaserPaint™ projects two laser dots on the surface of the part.  When the spray gun is held at the optimal stand off distance, the two dots converge to form a single dot.  This distance can be adjusted based on the spray gun used and the stand off distance most suitable for the spray technician (within the recommended distance).  When the two dots separate, the spray technician is able to make the necessary adjustments to maintain the single dot (optimal distance) and improve overall performance.  

Proper Spray Gun Orientation
Another necessary technique to ensure the proper stroking of a spray gun is maintaining the gun perpendicular to the surface being sprayed.  When spraying, always hold the spray gun perpendicular to the surface being coated and use parallel strokes.  The natural tendency of applicators, especially when they become fatigued or when they are in an uncomfortable position, is to arc or wave the spray gun.  All wrist movement should be avoided because it causes the spray gun to curve away from the part.  Arcing results in thicker coating in the middle of the stroke and lighter coating at the end.  
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Arcing of the spray gun should be avoided, except when performing blending or touch-up work.  In these instances, the spray gun is arced at the end of the spray pass to produce a thin layer of coating at the edges of the spray pass in order to blend the coating into the surrounding coated area.  Another instance when arcing may be used is when spraying large parts that exceed the applicator’s reach.  The applicator may arc the spray gun at the end of the pass to blend overlapping areas and minimize the wet/dry lines that could potentially develop.   
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It is also imperative that upward or downward tilting of the spray gun be avoided.  Downward tilt of the spray gun will deposit more coating at the top of the spray pattern than at the bottom (or more coating at the bottom of the spray pattern and less coating at the top if the spray gun is tilted in the opposite direction).  Undesirable finish defects such as streaking can occur if the spray gun is tilted.  Streaking results in a pattern of heavy and light passes of coating.  Tilting of the spray gun also lowers transfer efficiency because some of the coating droplets bounce off the surface when they strike at a slant.  The applicator will improve transfer efficiency when the spray gun is held perpendicular to the part in all dimensions. 
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Proper Spray Gun Speed
The speed at which an applicator moves the spray gun across the part for each pass is essential for the application of the correct and consistent amount of coating film thickness.  Since the fluid flow from the spray gun is consistent, the speed of the spray gun as it moves across the part should also be consistent.  If the applicator moves too slowly for the amount of fluid from the spray gun, the coating will build too fast and often result in runs or sags.  If the applicator moves too quickly across the part, the coating will accumulate too slowly resulting in poor coverage or low film build.  Applicators who move too quickly often have to give the part a second coat and in-so-doing take as much or more time than the technician who used the correct spray gun speed.

Proper Overlap
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It is critical that overlap of spray passes is maintained at 50 percent in order to produce a smooth and even finish.  Stroking should be done in parallel passes with each pass aimed at a 50 percent overlap so that the middle of the spray pattern strikes the bottom wet edge of the previous pass.  If spray applicators miss their optimum overlap then streaking can occur.  Often applicators remove streaking by applying another thin layer of coating to remove the finish quality defects.  This leads to wasted coating and poor efficiency.  
Proper Lead and Lag

The goal of any spray applicator should be to produce a superior finish quality at a high efficiency.  One technique to reduce the amount of coating not adhering to the part (poor efficiency) is having proper lead and lag.  Lead is the distance between the point where the spray gun is triggered off of the part and the point where the coating lands on the part.  Lag is the distance between the point where the coating leaves the part and the point where the spray gun trigger is released.  Both lead and lag should be kept to a minimum to avoid unnecessary waste of coating.
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Trigger the spray gun at the beginning and end of each stroke, making sure that the spray gun is in motion before triggering or releasing the trigger.  Failure to start the spray gun in motion before triggering can result in an excessive coating build at the edges of the part.

Banding Technique

The technique known as banding allows the applicator to maintain adequate coverage at the edges of the part without extending the spray stroke well beyond the end of the part.  Banding is a technique that is properly performed by coating the edges of the part first and then filling in the remaining area.  Banding is a useful technique to ensure that the edges of the part are covered.  If properly performed, banding will also help to increase transfer efficiency because the amount of coating sprayed off the part will be limited.  When banding a part, be careful not to over build the edges with excess coating, use a small spray pattern that covers the edge of the part and limit the amount of coating that is sprayed off the part.  Hold the spray gun at a 45 degree angle inward towards the center of the part so that the majority of overspray lands on the part.

Plan of Attack for Complex Parts

Often, applicators encounter complex parts with many angles and protrusions.  Not all work will be flat vertical surfaces.  When spraying outside corners of an angled part, spray or band the outside corner first.  Banding or spraying the outside corner first will allow the majority of the overspray to fall onto the flat sides of the part which will be covered in subsequent spray passes.

Inside corners of parts should also be sprayed before the flat sides of the part.  Again, overspray will fall onto flat areas which will be covered.  When coating inside corners, it is especially important that stand off distance remain consistent.  The closer the stand off distance, the greater chance that runs or sags could develop.  
When coating round surfaces, the spray technician must decide the best direction to spray the part.  Wide round surfaces are best coated in a direction going across the part.  Narrow round surfaces are best coated the length of the part thereby limiting the amount of spray passes needed. 

Always coat small and medium size parts without breaking the stroke.  With larger parts, it is recommended that for every 18 to 36 inches of distance covered, the applicator should begin a new spray pass to avoid an uncomfortable reach.  To blend each pass, a small arc or partial triggering should be used at the end of each spray pass.  When blending or performing minor spot repairs, keep the blend as small as possible without jeopardizing the appearance of the blend.  


When coating a part that has gaps, such as a fence, two spray passes are needed to ensure that the edges and face of the gap are completely covered.  To accomplish this, the spray gun should be angled in one direction on one spray pass and in the opposite direction on the other.  In this manner, both edges of the gaps are covered in the subsequent spray passes.

   


Unit Summary

· Techniques such as stand off distance, spray gun orientation, spray gun speed and overlap all have an effect on spray applicators’ transfer efficiency and finish quality. 

· The further the stand off distance, the less coating droplets reach the part.  Runs can result from too close a stand off distance.   

· When spraying, always hold the spray gun perpendicular to the surface being coated, using parallel strokes except when the situation warrants arcing.

· If the applicator’s gun moves too slowly, the coating will build too fast often resulting in runs or sags.  Spraying too fast can produce dry spray and inadequate film build.

· Stroking should be in parallel passes with each stroke aimed for a 50 percent overlap so that the middle of the spray pattern strikes the bottom wet edge of the previous stroke.

· Lead and lag should be enough to coat edges but not too much to produce excessive waste.  Banding is useful for satisfying both of these conditions.

· Often spray applicators encounter complex parts with many angles and protrusions.  Not all work will be flat vertical surfaces.  Therefore, basing one’s technique on an effective plan of attack is useful.
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