STANDARD OPERATING PROCEDURE


TANK PAINT LINE

POWDER BOOTH/OVENS

P.M. PROCEDURE
Attachments:
PM Checklist and Tank Start-Up Sheet 

WARNING:
Do not use lubricated compressed air when cleaning any powder application equipment (including booth etc.).  There is a dedicated air supply specifically filtered for powder application requirements.

Do not use metal or sharp instruments to clean and or remove impact fusion from any powder application equipment - use plastic or wood instruments only.  Scratches in the surface of parts will allow powder to build-up causing impact fusion etc.  

Be careful not to step on any air lines or powder feed hoses when painting as this will cause restricted powder and air flow.

Initial check sheet or enter appropriate data when inspection etc. is complete.

A.
SHIFT START-UP (Beginning of every shift)

1.
DAY SHIFT ONLY.  If ovens have been left open overnight, the walls and floors must be mopped (water only) or swept prior to oven start-up.  This is to be done by the wash operator.
2.
Equipment Grounding - visually inspect all grounding connections for a good, solid ground connection.

a.
Ground cable clamps - ensure clamp is connected to I - beam (earth ground).

b.
CC-8 Control console ground clamp - ensure it is connected to I-beam (earth ground).

c.
Ensure there is no paint on the ground clamp (in the paint booth) that clamps on to the bolt.

d.
Ensure there is no paint on either end of the grounding bolt that threads into the nut insert in the tanks.

Day Shift Only
e.
Check grounding connections with Fluke Multimeter.

Procedure
1.
Turn meter on and get in the correct mode.  (Refer to Fluke Multimeter Manual PLS207).

2.
Attach one end of ground cable to the grounding rod which is welded to the structural beam outside the paint booth.  Ensure that the ground clamp is clean and is well secured to the grounding rod.

3SEQ i,_ii,_iii, \* roman \n.
Secure one nut insert into a platform hole in the Air Seeder tank.

4.
Inspect the grounding bolt to ensure that it is clean (no paint baked on) on both ends.

5.
Thread the grounding bolt into the nut insert.  Ensure that it is secure. 

6SEQ i,_ii,_iii, \* roman \n.
Attach the ground clamp from the ground cable to the end of the grounding rod.  Ensure that the ground clamp is clean (no paint baked on) and is securely attached to the grounding bolt.

7.
Attach the black lead wire probe from the Fluke Meter to the grounding rod which is welded to the structural beam outside the paint booth.  Ensure that it is secure.

8.
Touch the red lead wire probe to a clean area on the tank.

9.
If there is more than one megohm of resistance reading on the meter, this constitutes a failure.  Before contacting anyone . . . 

10.
Inspect all contact points to ensure they are clean and are securely connected.

11.
Do the test again.

12.
If there is still more than one megohm of resistance, touch the red lead wire probe to every contact point until you find the part with the problem.  Then contact your (Company) Supervisor.

3.
Air Dryer - confirm that it is turned on and operating.  If it is not functioning, call your Supervisor.

4.
High Voltage Cables


Do’s
 Establish a protected path for the cable to follow between the gun and the power unit.

 When spraying fluids, cover the cable and spray gun with non-conductive plastic wherever possible to protect them from contact with solvent and/or coating material.  Change the plastic regularly.

 Anchor the electrostatic cable so that no strain will be placed on the cable.  The cable can be anchored to the powder feed hoses leading to the gun so that any strain put on the cable will be born by the hose.

 Tie the cable to spray gun mounting bar (automatic guns) so that it is not damaged by abrading or striking other objects.

 If the electrostatic gun is mounted to a reciprocator or a similar movable machine, use elastic straps or springs to anchor the cable.  Make sure any cable loops required to accommodate machine movement are prevented from flexing severely or striking hard surfaces.  (Automatic guns)

 Clean and protect the ends of the cable so that no contaminants, oils, particles, solvents, etc. are carried into the gun or powder unit where arcing, carbon tracking or burn through will occur.

 Make sure sufficient dielectric grease is present in the gun cable bore or insulating tube to displace all air when the cable is inserted.  Also, assure all air is displaced from the power unit well by the proper application of dielectric grease or oil as directed by the power unit manual.


Don’ts

 Don’t allow the cable to become cut or abraded around sharp corners such as booth edges.

 Don’t walk on the cable or run over it with heavy objects.

 Don’t bend the cable around a radius of less than 6 inches at stationary points and 8 inches at flexing points.

 Don’t stretch the cable or allow the reciprocator, product, or conveyor to pull on it.  (Automatic guns)

 Don’t allow loops or loose segments of the cable between anchor points to flex severely or strike against other objects.

 Don’t anchor the cable to moving machinery unless allowances have been made for cable movement.

 Don’t bundle cables together in such a way that they can strain or abrade each other.

 Don’t put dirty (even slightly dirty) cable ends into the well of the power unit or electrostatic gun.

 Don’t use ketones, lacquer thinner or other active solvents to lean the outside of the cable as this will damage the outer cover and cause electrical breakdown.

 Don’t use sharp instruments that may cut or dent the cable when you are installing it.

 Don’t reinstall the cable without regreasing (where appropriate) after maintenance.

a.
Inspect for cracking or splitting, from the CC-8 control console to the guns. 

b.
If any cracks are found, contact Maintenance.

Day Shift Only
c.
Perform a K.V. test with the K.V. Tester (Electrostatic System Analyser).

Note:
A colour bar scale indicates the general condition of a component or system.  Yellow/green zone indicates acceptable efficiency while the red zones indicate a faulty component.  Further investigation is needed to identify the problem (i.e.:  control module, gun cable, power unit).  A number scale indicates the value of the K.V. output of the gun being tested.  This number must be recorded for each gun daily and monitored for changes.

Procedure
1.
Turn off all 1) flow, 2) atomization, and 3) pattern air regulators to the guns being tested.

2.
Ensure the electrode tips are clean and free from any impact fusion.

3.
Attach the Analyser ground wire to a good secure ground.  Warning: Failure to ensure a good solid ground may result in serious injury.

4.
Set the K.V. =s on gun control module for 90 K.V.

5.
Turn on master control module.  Ensure the output switch is on.

6.
Keep and set the gun tip as far away from ground as possible.  (Taking a reading near ground will result in low readings.)

7.
Hold the collector ball at the end of the analyser against the electrode tip of the spray gun.

8.
Engage power to the electrode tip and hold there for 30 seconds to allow the reading to stabilize.  Note the reading both on the colour bar and the number scale.  For the two manual guns, squeeze and hold the trigger.

9.
Disengage power and wait until the analyser needle on the number scale reads zero before removing the collector ball from the electrode so that any residual electrostatic charge can dissipate through the ground wire.

10.
Record the reading on the appropriate sheet.

11.
Compare current readings to readings from previous testing and report any variances and/or non-conformance readings to the Paint Line Maintenance immediately.

Note: 
Before hanging guns back up, ensure that the wear sleeves and tips are put on correctly to prevent damage to the electrodes.

5.
Gun Electrode

a.
Inspect to ensure that it is not broken, bent out of shape, or damaged in any way.

b.
Call Maintenance to replace worn out or broken parts.

6.
Gun Extension

a.
Inspect it for wear and impact fusion.

b.
Clean if necessary.

c.
Call Maintenance to replace worn or broken parts.

7.
Powder Feed Hoses

a.
Inspect for wear or pinholes.

b.
Clean if necessary.

c.
Call Maintenance to replace worn or broken parts.

8.
Wear Parts

a.
Inspect all wear parts.

b.
Clean if necessary.

1.
Venturi wear tube holder (pump).

2.
Hose adapter (manual gun).

3.
Wear sleeve (manual gun).

4.
Tip (manual gun).

c.
Call Maintenance to replace worn or broken parts.

9.
O-Rings

a.
Ensure all O-Rings are sealing and not cracked, broken or missing.

b.
Call Maintenance to replace worn, broken, or missing O-Rings.

10.
Overflow Tube

a.
Check the overflow tube going to the booth wall to ensure that it is not plugged up.

b.
Clean tube after every tank.

c.
Make sure that the hopper which is not being used is not fluidizing and has the overflow tube end plugged (in the paint booth).

11.
Breathing Air

a.
Ensure that there is an adequate clean air supply.

b.
If air supply is not functioning properly, call Maintenance.

12.
Waterfall 

a.
The waterfall (when operating) works as a filter to clean powder particles from the air.  Ensure that it is turned on only when powder is being sprayed in the booth or filtering is necessary as constant running will cause flooding on booth floor.

b.
Ensure that . . . 

i.
Waterfall is operating properly.

ii.
There is no overflow or leaks.

c.
Remove any floating debris in trough (i.e.: earplugs, plastic, etc.  Do not remove powder paint).

d.
Ensure that absorbent socks are in place (and in good condition) and will soak up any leaks or water on the floor.  If replacements are needed, call your Supervisor.

e.
Call Maintenance if any problem exists with the waterfall.

13.
Lights - booth lights, explosion - proof trouble light, >Stream light= flashlight.

a.
Replace any burned out bulbs.  If a light bulb in the paint booth needs to be replaced call your Supervisor.  (A work order needs to be filled out for Electrical Maintenance.)

b.
Replace bag on trouble light if it is ripped or dirty.

c.
Recharge Stream light battery if light is dim or does not work.

d.
Keep all glass, light shields, and lenses clean to ensure adequate lighting.

14.
Booth make-up air fan

a.
Ensure that the booth fan works properly.  Report any problems or abnormal noises to System Operators.

b.
Check filters.  If dirty, contact Maintenance.

15.
Track Changers

a.
Ensure that the track changers in the booth are operating properly.

b.
Report any abnormal noises or malfunctions of the track changers to the Maintenance.

16.
Panel Magnets

a.
There should be 12 magnets.  If any are missing, they must be replaced immediately. 

b.
If more magnets are needed, contact your Supervisor.

Quality:   Keep magnets clean!

17.
Riveter and inserts

a.
Riveter is in operating condition.

b.
Sufficient supply of inserts (enough for the day).

18.
Floor condition

a.
Document condition of booth floor (i.e.: clean and dry etc.)

b.
Clean as necessary.

Be sure to contact Maintenance if there are any equipment problems.
B.
TANK START-UP (Beginning of every tank)
1.
Powder Condition

Record the condition of powder as:

a.
Good   -   powder is fine? No work required

b.
Lumpy   -   powder must be broken up manually in order to fluidize properly.

c.
Damp   -   moisture is evident in the powder.

d.
Reject   -   powder is too contaminated to use.

2.
Fluidizing PSI

a.
Ensure the powder in the hopper is fluidizing properly (i.e.: proper adjustment will result in the powder to almost simmer - Aboil@ gently).

b.
Operating parameters:

1.
Recommended: 5 PSI

2.
Maximum: 10 PSI

Do not exceed 7 PSI unless absolutely necessary to fluidize damp powder.

3.
Shaker Pump pressure and air regulator pressure both must be 60 PSI.

4.
Input light

a.
Ensure input electrical switch is ON.

b.
The input is normally left ON except for maintenance work and weekends.

5.
Output light

a.
Turn the output electrical switch ON.

b.
The output switch is left on all day (except when servicing equipment) and shut off at the end of the night.

6.
Gun settings

When adjusting the settings the powder gun must be activated in order to set the pressures properly.  Failure to do this will result in incorrect settings.

Make all adjustments in conjunction with each other.  For greatest economy spray with the lowest possible flow rate pressure and the highest voltage that will still meet production demands.  Adjust the atomizing pressure to gain the proper powder density in the cloud pattern and eliminate powder clogging in the venturi throat.

a.
Flow rate

1.
This adjustment controls the amount of powder delivered and the speed at which it exits the gun.  High flow rate can assist in driving powder into recessed areas however this must be balanced with a loss in deposition efficiency and will add to the internal wear of the gun parts.

2.
Recommended: 40 PSI

3.
Maximum: 60 PSI

Note:
There is no set minimum.

b.
Atomization air

1.
This adjustment controls the ratio of powder/air mixture that is pumped to the gun by the venturi.

2.
Recommended: 20 - 35 PSI

3.
Maximum: 40 PSI

Note:
There is no set minimum.

c.
High Voltage Output (KV=s)

1.
The KV=s have a direct bearing on the attraction of the powder to the product being painted.  The higher the KV=s the stronger the attraction resulting in higher deposition efficiency.  Reduce KV=s only when it is necessary to get into recessed areas and tight corners.

2.
Recommended: 90 KV

3.
Operating range: 30 - 90 KV=s

Note:
If the K.V. =s are adjusted the flow rate and atomization air must also be adjusted in order for the powder to charge properly.

d.
Recommended repaint operating setting

1.
Repaints often require changing the gun settings from the normal operating recommendations.

2.
Flow rate: 40 PSI

3.
Atomization air: 25 PSI

4.
KV=s:  panels - 45 K.V. =s

     
Tight Corners - 30 - 40 K.V. =s

Note: These settings are for the fan spray tip.

7.
Comment

Record such things as reasons for adjustments etc.

C.
TANK CLEAN-UP (end of every tank painted)
All powder application components are to be kept as clean as possible.  This will reduce wear and increase efficiency.

Safety:
Before attempting to do any work on the powder application equipment, turn the input and output electrical switches OFF and reduce the air pressure on the unit to zero.

If any work is to be done inside the cabinet or disassembling the main gun body Maintenance must be called to do the work.  Ensure that all electrical power is shut off ahead of the unit.

1.
Time

Record the time cleaning started.

2.
Gun extensions, tips, and lances

a.
Inspect and clean as required.  (Remove any impact fusion or loose powder.)

b.
Clean impact fusion and loose powder off of gun electrode.

c.
Call Maintenance if a gun needs to be cleaned inside the gun body.

3.
Venturis

a.
Inspect and clean as required on the shaker pump and bulk feeder.  (Remove any impact fusion and loose powder.)

b.
Inspect and clean venturi throat (wear sleeve).

c.
Call Maintenance to replace worn or broken parts.

4.
Powder hoses

a.
Blow out the powder feed hoses and transfer pump hose (take transfer pump hose inside the booth to clean) by disconnecting both ends of the hose and blowing both ways.

Note:
Do not restrict air in the hose.  This is not a high pressure hose so holes or cracks may develop.

b.
Inspect for cracking, pinholes and impact fusion.

c.
Clean as necessary.

d.
Call Maintenance to replace worn out hoses.

5.
a.
Remove and blow out powder pick up tubes.  Check for blockages.

b.
Call Maintenance if tubes are blocked.

6.
Blow out booth

a.
Remove absorbent socks from booth floor in front of waterfall.

b.
Turn on exhaust fan and waterfall.

c.
Blow off the following: (start at the ovens and work towards waterfall)

1.
Booth ceiling - including track, lights and track changers.

2.
Booth walls including lights.

3.
All powder application equipment in the booth.

4.
Grounding clamp and bolt.

d.
Clean floor

1.
Dispose of all garbage (i.e.: sandpaper, tack cloths, etc.)

2.
Blow all powder etc. toward the waterfall to be cleaned up at the end of the day or colour change.

3.
Turn off waterfall.

7.
Fill hopper

a.
Determine colour required

b.
Be sure to empty any part boxes prior to getting a fresh box from powder storage area.

c.
Clean the filter screen prior to use.

Quality:  Filter screens should be cleaned before and after each use.

d.
Using the filter screen to filter the powder add the powder to the hopper.

8.
Portable lights

a.
Blow all powder off

b.
Replace any dirty or ripped bags.

c.
Battery operated lights: recharge batteries as necessary.

9.
Around hopper

The hopper area must be kept clean.  Dirt particles (i.e.: dust) and accumulated powder on electrostatic equipment can cause malfunctions and poor operating efficiency.

a.
Clean up all garbage around area (i.e.: powder boxes).

b.
Ensure units are clean (vacuum dirt and dust if necessary).

10.
Equipment storage

a.
Hang up all hoses on designated hooks.

1.
wand air hose (disconnect and hang up air wand)

2.
fresh air hose

3.
Vacuum hose

b.
Rags and all cleaning equipment put away.

D.
SHIFT SHUT-DOWN (end of every shift or after the last tank is painted)
1.
Booth lights

- clean all lights in booth using a squeegee or sponge ONLY.

2.
Empty garbage can into dumpster.

3.
Ensure all equipment is in good working condition for the next shift.

4.
On evening shift only, mop the floor in the paint booth using floor cleaner and warm water.

TANK PAINT LINE

POWDER BOOTH/OVENS PM CHECK SHEET
Shift/Employee:                                                        

Date:                                                                        
Shift Start - Up
Grounding connections:

Control Console

              
Tank Ground Cable

              
Guns




              
Grounding Clamp etc.
              
Air dryer PSI





        PSI

Inspect high voltage cables
              
Inspect/clean moisture trap
              
Gun electrode



              
Gun Nozzles




              
Gun Extension



              
Powder Feed hoses


               
KV Tests



N:
               
S:
               
Wear parts:

Venturi tube


               
Hose adapter


               
Wear Sleeve


               
Tips




              

Shaker pump venturi                          

O-rings





               
Overflow tube



               
Breathing air




               
Waterfall




               
Booth lights & Survivor lights               
Booth make-up air


               
Track Changers



               
Panel Magnets



               
Riveter/Inserts



               
Floor condition



               
Shift Shut-Down
Booth Lights





               


Empty Garbage Cans


               
Everything in good condition

               
	TANK START-UP

Tank I.D. #:  _____________________            Shift/Emp #:  ______________

Date:  __________________________            Time:  ____________________

Powder Condition:  _______________             Input Light:  ON
Fluidizing PSI:  __________________             Output Light:  ON

Gun settings (record original setting and any adjusted along with reason/area paint etc.)
North Gun                                                        South Gun
Emp. #:  _____________                                 Emp. #:  __________

Flow Rate:         1  ______  PSI Orig. Setting      1  ______  PSI Orig. Setting

Atomization Air: 1  ______  PSI Orig. Setting      1  ______  PSI Orig. Setting

High Voltage:    1   ______  PSI Orig. Setting      1  ______  PSI Orig. Setting

TANK CLEAN-UP
Time:  ______________________     Shift/Emp. #:  _____________________

Gun/nozzles  _____________            Portable Lights ____________

Venturis   ________________            Clean around hopper _______

Powder Hoses  ____________           Equipment put away ________

Blow-out Booth  ___________

Fill Hopper  _______________


	TANK START-UP

Tank I.D. #:  _____________________            Shift/Emp #:  ______________

Date:  __________________________            Time:  ____________________

Powder Condition:  _______________             Input Light:  ON
Fluidizing PSI:  __________________             Output Light:  ON

Gun settings (record original setting and any adjusted along with reason/area paint etc.)
North Gun                                                        South Gun
Emp. #:  _____________                                 Emp. #:  __________

Flow Rate:         1  ______  PSI Orig. Setting      1  ______  PSI Orig. Setting

Atomization Air: 1  ______  PSI Orig. Setting      1  ______  PSI Orig. Setting

High Voltage:    1   ______  PSI Orig. Setting      1  ______  PSI Orig. Setting

TANK CLEAN-UP
Time:  ______________________     Shift/Emp. #:  _____________________

Gun/nozzles  _____________            Portable Lights ____________

Venturis   ________________            Clean around hopper _______

Powder Hoses  ____________           Equipment put away ________

Blow-out Booth  ___________

Fill Hopper  _______________
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