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All statements, information, and data presented herein are believed to
be accurate and reliable but are presented without warranty, guaranty,
or responsibility of any kind, expressed or implied. Statementsor
suggestions regarding possible use of our products are made without
representation or warranty that any such useisfree of patent
infringement, and we are not intending to infringe on any patent. The
user should not assumethat all safety measures areindicated or that
other measures may not berequired. Tekrezisaregistered trademark
of EFC SYSTEMS, INC. VITON® isaregistered trademark of
DUPONT DOW ELASTOMERS. TEFLON® isaregistered trademark
of the DUPONT COMPANY.
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1. INTRODUCTION

1.1 General Description

The FHA0OR-SY Sisarotary atomizer system designed to
electrostatically apply solvent borne paint used in the automotive
and related industries.

It isimportant to read and fully understand this operation
manual, the UP-200 Service and Operations Manual, the EFC 4x4
Card cage Installation Manual, the TSC-400 Service and
Operations Manual and the AFC-400 Service and Operation
Manual before installing, operating and maintaining the FS40R-
SYS. Operators of this atomizer system must be especially aware
of all safety considerations and performance specifications
involved. Each of these manuals should be kept in a safe location
that is easily accessible to everyone involved with this system.

It is the responsibility of the end user of this system to ensure
that all local, state and federal l1aws and regulations concerning
safety are followed, including but not limited to fire and
environmental codes, building codes, as well as occupational
safety and health acts.

1.2 Copyrights

80-FSA0R

All rights are reserved by EFC SYSTEMS, INC. Proprietary
technical information and drawings are contained in this manual.
This document and parts herein must not be reproduced or copied
without EFC SY STEMS, Inc’ s written permission. The contents
must not be imparted to athird party nor be used for any
unauthorized purpose.
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1.3 Precautionary Symbols

ﬂﬁ. DANGER! — An alert to a health hazard that could result in
serious bodily injury or death.

AWARNI NG! — An alert to a hazardous situation that could
result in serious bodily injury and/or serious equipment damage.

: - CAUTION! — An indication that extra precautions should be
taken to prevent bodily injury or equipment damage.

i
E TIP — Anindication of some useful information when working
with the FSA0R.

80-FSA0R 6 5/18/05
REV 1.11



2. SAFETY

All personnel who operate and maintain the equipment
presented within this manual must to be fully trained on the safety
guidelines that must be followed concerning this equipment and the
environment in which this equipment is operated.

2.1 Experience

A DANGER! All those involved with the operation and

mai ntenance of this system need to have the expertise and experience
to do so. Severeinjury or death may result from unqualified
individuals who attempt to operate or handle this equipment. An
electrical shock, fire or explosion may also occur if thiswarning is not
followed.

2.2 Safety Codes

All personnel involved with the operation of the FS40R, and the
environment in which it operates, must understand and follow all
local, state and federal laws and regulations concerning safety,
including but not limited to fire and environmental codes, building
codes, as well as occupational safety and health acts. Failure to do so
could result in bodily injury and equipment damage due to afire,
explosion or electrical shock.

2.3 Sparks & Open Flames Within Spray Booth

A DANGER! All open flames and sources of spark are to be
kept out of and away from the spray booth. Failure to do so could
result in the ignition of a flammable object, creating afire and
explosion hazard.
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2.4 Grounding

AWARNI NG! All conductive objects within the spray booth
must be properly grounded. These include paint, solvent, metal
objects and humans. Failure to do so could result in a spark and
ignition of aflammable material.

Surfaces within the spray booth must be kept as clean as
possible. An accumulation of paint within the spray booth could
result in equipment and surfaces that are normally grounded, to
become electrically insulated. An excessive amount of charge build-
up on these surfaces could cause a spark and therefore presents afire,
explosion and shock hazard.

Hal ogenated hydrocarbons must never be used with the FS40R.
Severa of the components within the FS40R are made of aluminum,
steel and titanium which can have aviolent (explosive) reaction with
hal ogenated hydrocarbons.

2.5 Personnel Safety

AWARNI NG! Ventilation

Adequate ventilation must be maintained at all timesin the
spray booth in which the FS40R is operating. Without proper
ventilation, noxious fumes from paints and solvents as well as ozone
gas may build to unsafe levels, causing poisoning, bodily irritations
and fire and explosion hazards.

Physical Hazards

All personnel are to remain clear of the FS40R during
operation. The system is charged to avery high potential and could
cause a severe electrical shock if the system is approached during
operation. The bell cup rotates at a very high speed and utilizes an
extremely sharp edge to atomize the paint during operation. Contact
with the bell cup, even asthe systemis at an idle speed, could result in
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severeinjury. Safety devices must bein place and functioning to
prevent individual s from approaching the FS40R during operation.
These safety devices may include safety locks on spray panels and
spray booth doors. Safety lockouts for high voltage switches should
be utilized to prevent the charging of the system, while the systemis
down for maintenance.

.LCAUTION! Protective Gear

Adequate protective gear must be worn at al timeswhen
working with the FS40R system. Protective gear should include
safety glasses that are impact resistant, electrostatic work shoes, work
clothing and ear protection, gloves and respirators.

Health Conditions

Persons with health problems should not work in the spray
booth environment, nor should they operate, maintain or service the
FHOR system. Persons with an implanted cardiac pacemaker should
stay clear of the spray booth area because the high voltage utilized by
the FSA0R may interfere with the operation of the pacemaker.

I mproper Use

A DANGER! High Voltage Fault

If avoltage overload fault occurs, immediately correct the
problem. Continuing to use the FS40R with excessive voltage could
cause an explosion and fire.

AWARNI NG! SafeDistance

A safe working distance of 6” must be maintained between all
objects and the atomizer.
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£ Y NCAUTION! Fiuid Pressure

Before removing any of the atomizer parts from the robot
mount, first flush out and dry all liquid lines. Release any residual
pressure from all fluid (air & liquid) lines before servicing the
atomizer. Removing any of the components before relieving residual
pressure could result in paint and/or solvent being released onto the
operator causing bodily injury.

AWARNI NG! Complete Assembly

Before operating the FSA0R, all components must be
completely and correctly assembled. Operating an improperly
assembled FS40R may result in afire and/or bodily injury aswell as
equipment damage.

Proper Tooling

All personnel servicing and maintaining the FS40R must use
the proper tooling to do so. The proper tooling will allow the service
personnel to disassemble and reassembl e the atomizer correctly and
safely. Failure to use the proper tooling could result in bodily injury
and equipment damage.

Additional Risks

AWARNI NG! Abnormal Phenomenon

If any abnormal instances occur during operation, immediately
shut down the FS40R system and correct the problem. Abnormal
phenomenainclude but are not limited to: excessive motor vibration,
excessive motor noise, and voltage losses. Continuing to operate the
FSA0R with obvious system problems could lead to bodily injury and
equipment damage.

System Modifications
Under no circumstances are personnel to modify the FS40R
without written permission from EFC SYSTEMS, INC. Thisaso
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applies to the use of replacement parts and systems other than EFC
supply parts. Modifications made to this system could result in bodily
injury and equipment loss, and/or a warranty void.

Maintenance

Proper maintenance procedures must be followed according to
the maintenance sections of this manual to ensure the safe operation
of the FS40R. Failure to follow the maintenance procedures and
checks could result in equipment failure and personal injury.

Bearing Air Drop

The FSA0R utilizes an air bearing motor, which allows the shaft
within the motor to “float” on athin pocket of air, known as bearing
air. To prevent damage to the motor, bearing air should not drop
below 80 psi. It isrecommended the motor should always have a
constant supply of bearing air of at least 85 psi when operating or
idling. If the bearing air drops below this setting, the turbine must be
brought to an immediate stop by discontinuing the drive air and
engaging the brake air. The FS40R consumes approximately 2 scfm of
bearing air, when bearing air is supplied at 85 psi.

Bell Cup Assembly

It isimportant to properly attach the bell cup to the motor shaft.
The bell cup, motor shaft and paint injector should be clean and free
of debris. Placing the bell cup on the motor, with one or both being
dirty, would increase the possibility of the bell cup disconnecting
from the motor or the paint injector disconnecting and injuring
someone or damaging the equipment and injuring someone. A dirty
or damaged bell cup could also create an imbalance within the motor
assembly, thereby increasing the chances of motor failure.

2.6 Noise L evel
Speed 1" Distance 10’ Distance
20krpm 80dB 75dB
30krpm 84dB 77dB
40krpm 84dB 78dB
50krpm 90kB 82dB

Ambient Noise—70dB
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3. FEATURES

3.1 Physical

80-FSA0R

60° Manifold orientation to allow for easier access within
and around the vehicle

Compact and light weight

Streamlined profile for ease of cleaning

Internal fluid regulator (0-1000 ccpm)

Fluid lines with connection meansto prevent fluid lines
from contaminating one another

Highly efficient, self cleaning bell cup assembly
Aluminum inner and outer shrouds to help reduce the
amount of wrap back onto the atomizer

Nanovalves located within the manifold to provide for
internal and external bell wash

Microvalve dump located within the manifold for quick
purges

Quick disconnect nut to easily and quickly remove the
FSAOR from the robot mount

Self-contained air motor for fast and easy replacement
All motor and Q.D. o-rings are chemically resistant
Tekrez® that resist swelling

Fiber optic speed sensing

Pneumatic pressure switch for disabling the speed card (i.e.
drive air supply) in case of loss of bearing air.
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ATOMIZER : HOSE
ASSY / BUNDLE
ASSY

1 Pﬂ_
EXTENSION

ASSY

Figure 1. FSA0R-SY S (Power supply not shown)

3.2 Safe Guards

80-FSA0R

The EFC FSA0R has numerous safety features built into the
power supply (UP-200). The UP-200 incorporates state of the
art safety features and fail-safes to provide for a safe operating
environment. These include:

Over voltage detection

Over current detection

Fast current slew rate detection and limiting
Turn-on proximity detection

Open and short line detection and protection
Current limiting via voltage fold-back
Voltage control 0—10VDC

Current control 4 —20 mA
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Figure 2: UP-200 POWER SUPPLY

3.3 Finishing Characteristics

Superior finish

High transfer efficiency

Improved atomization via serrated bell cup
Uniform droplet size distribution

Good metallic color match
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4. FSAOR

4.1 Start —Up Procedures

Once the FSA0R has been assembled properly and mounted
correctly, the following steps must be taken to ensure proper start —
up:

1. Bearing air MUST be on and set at 85 psi minimum entering
the F40R. Bearing air must be on at al times during
operation.

2. Ensure the turbine shaft isfloating on bearing air. This may
be done either by carefully spinning the bell cup by hand, or
by watching the bell cup to seeif it is spinning freely. If the
bell cup is spun by hand, gloves and safety glasses must be
worn. Note: The bell cup will not spin freely without the
addition of drive air, if the brush ring isinstalled. The brush
ring (needed for directly charging the paint during
operation) isinstalled at the back of the air bearing motor
and uses soft bristles that contact the turbine shaft (See
Figure 30.).

3. Do not trigger the paint or solvent on unlessthe bell is
spinning at operating speed and sufficient shaping air is
supplied. To do so would allow paint (or solvent) to enter
the air bearing motor assembly, possibly destroying it.

4. Once bearing air ison and the shaft and bell cup are
spinning freely, the drive air may be applied. The bell does
not need a“warm-up” period. It does not need to be
gradually brought up to operating speed and therefore may
be immediately given enough drive air to bring it to
operating speed.

5. The system is now ready for operation.
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4.2 Shut — Down Procedures

80-FSA0R

1.

> w

While the system is spinning at operating speed, and with
the e-stats off, flush the system with solvent and completely
dry the system with air.

Set the turbine speed to zero and allow brake air to
decelerate the bell cup completely.

Turn off shaping air.

Verify that the bell has come to a complete stop. Important:
Verification should be done visually. It is possible the bell
cup may still be spinning very slowly, even though the speed
card is not displaying a speed.

If the complete bell system isto be removed (i.e. unattached
from the robot) then bearing air supply may be discontinued.
If the system is not to be removed, then bearing air should
remain on.
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4.3 Overall Dimensions

TOP

ELEVATION

,,,,,,,, 7
[ 1-7/8
AN
SIDE // N\
ELEVATION ) / )
P 15-13/16 ———=
Figure 3: FS40R OVERALL DIMENSIONS
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4.4 FSAOR Components

TOP
ELEVATION

H.V.
CASCADE \

/7 BELL CUP

x OUTER

SHROUD
MANIFOLD
ADAPTER ASSY
RING \
§ o
SDE EXTAESI\;SJ ON
ELEVATION
Figure4: FS40R COMPONENTS
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441 ROBOT ADAPTER RING

Figure5

The robot adapter ring is used to house the robot side base plate
assembly with the hose bundle, as well as offer an affixing means to the
robot arm. Six M5 x 100mm long stainless steel screws attach the
adapter ring to the robot arm.

Adapter rings are available for ABB, Fanuc and Behr robots. Consult
the factory for specific adapter ring numbers.
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ROBOT SIDE
BASE PLATE
ASSY

3
t

&
"l

M5x16mm L
NYLON
SCREWS
5PLCS

ADAPTER
RING

Figure6

ASSEMBLY / DISASSEMBLY

The robot side base plate assembly drops into the adapter ring and
locates itself via a plastic locating pin as shown in Figure 6. Five M5 x
16mm long nylon flat head screws attach the robot side base plate to the
adapter ring. The six adapter ring mounting bolts (M5 x 100mm) are
evenly spaced and therefore may mount to the robot arm in six different
orientations. To understand the final orientation of the FS40R, when
mounted on the robot, first find the dowel hole in the adapter ring that
receives the single plastic dowel (4mm). With this hole at the 3 o’ clock
position, the cascade on the FS40R will be at the 12 o’ clock position.
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-

\— EXTERNAL

THREADS

Figure7

."i\nCA UTION! Do not over tighten the robot side base plate
nylon screws. Over tightening the screws could strip out the threadsin
the adapter ring, or break the nylon screws. Torgue these five screwsto 3
In-1bs max.

OPERATION

There are no specia operating instructions required for the adapter ring.

MAINTENANCE

It is helpful to apply a sparing amount of pure Vaseline (EFC PN:
668M60) to the external threads of the adapter ring. Thiswill help with
the installation and removal of the Q.D. nut on the FS40R from the robot
arm.

Inspect the external threads on the adapter ring for damage. Placing
the Q.D. nut on the adapter ring with damaged threads could damage the
Q.D. nut threads as well.

80-FSA0R 21 5/18/05
REV 111



4.42 HOSE BUNDLE ASSEMBLY

Figure8: Insertion of Push Lock Fitting O-Ring

ASSEMBLY / DISASSEMBLY

The hose bundle assembly consists of arobot side base plate
and all of the fluid and electrical lines associated with the FS40R
(Figure 1). Therobot side base plate assembly utilizes push lock
fittings for all fluid lines (air and liquid). Each push lock fitting
consists of the push lock fitting top and at |east one Tekrez® o-ring.
Paint, dump and bell wash solvent employ two o-rings to prevent fluid
leaks. To assemble, insert the proper o-ring into the push lock fitting
port (see Table 1). Use ablunt object to insert the o-rings into each
port. Afterwards, carefully insert each push lock fitting top into the
base plate (Figure 9).
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To remove, insert asmall flat blade screwdriver under the push
fitting top and gently pry upwards. With a pointed (but not sharp)
pick, carefully remove the o-ring(s) from the push lock fitting port.

Table 1. Robot Side Base Plate O-Rings and Push Fittings
. ' P.F.Top Size | P.F.O-ring Q.D. Nipple !
Port Port Description Hose Size | EEC PN EFC PN O-Ring Signal
DAT DRIVEAIR 3/8"° NYLON, BLACK | 3/8"/90-1A13 9027CR 8717CR 0-100 psi TRANSDUCER
BAT BRAKE AIR Y2 NYLON, RED v | 90-1A17 6026CR 6017CR 90 psi I/0 SOLENOID
P PAINT 3/8" NYLON, NAT. 3/8" /90-1A13 9027CR 6017CR PAINT SUPPLY
D DUMP 3/8" NYLON, NAT. 3/8" /90-1A13 9027CR 6017CR DUMP
SA SHAPING AIR 3/8" NYLON, BLUE 3/8" /90-1A13 9027CR 8717CR 0-100 pst TRANSDUCER
EX1 EXHAUST 1 3/8" NYLON, NAT 4 | 3/8"/90-1A13 9027CR 8717CR N/A
EX2 EXHAUST 2 3/8" NYLON, NAT 4 | 3/8"/90-1A13 9027CR 8717CR N/A
" ” 0-90 psi
BE BEARING AIR ¥ NYLON, BLACK vi [ 90-1A17 6026CR 6017CR AIR REGULATOR
3/16” NYLON, 3/16" / 90 psi
PD PILOT DUMP YELLOW 316PLFT A4324CR B017CR I/0O SOLENOID
PR PILOT REGULATOR 3/16" NYLON, NAT. ;’gfu_ir 4324CR 6017CR 0-60 ps TRANSDUCER
SHAPING AIR , , RETURN PRESSURE FOR
SAR RETURN ¥ NYLON, BLUE vy | 90-1A17 6026CR 6017CR SHAPING AIR OR C02
" 3/16" / 0-90 psi
PT PILOT TRIGGER 3/16” NYLON, RED 316PLFT 4324CR 6017CR /O SOLENOID
BELL WASH ) 3/16" /
BWS SOLVENT 3/16" NYLON, NAT. 316PLFT 4324CR 6017CR SOLVENT SUPPLY
. 3/16" / 0-90 psi
BWA BELL WASH AIR 3/16" NYLON, NAT. 316PLFT 4324CR 6017CR AIR REGULATOR
PILOT BELL WASH ., 3/16" / 0-90 psi
PBWS SOLVENT 3/16" NYLON, BLACK 316PLET 4324CR 6017CR 1/0 SOLENOID
PILOT BELL WASH ., 3/16" / 0-90 psi
PBWA AR 3/16” NYLON, GREEN 316PLFT 4324CR 6017CR /O SOLENOID
LOW VOLTAGE
RED = COMMON
WHITE = POWER
BLACK = FEEDBACK
LV SILVER = SHIELD 308P52
CABLES 3/8" NYLON, NAT FEMALE N/A N/A N/A
TURBINE SPEED PLUG ASSY.

RED = COMMON
WHITE = FEEDBACK
BLACK = POWER
SILVER = SHIELD

NOTES:

1. P.F. = Push Lock Fitting

2. If bell wash is not used, then BWS, BWA, PBWS and PBWA will not be blocked off.
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