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1.0 Safety

The safe operation of the 2 OP Mill depends on its proper use and the
precautions taken by each operator.

o Read and study this manual and the 2 OP Programming, Operating, and
Care Manual. Be certain every operator understands the operation and
safety requirements of this machine before its use.

o Never run the machine with enclosure doors open
« Always wear safety glasses and safety shoes.

» Always stop the spindle and check to ensure the CNC control is in the stop
mode before changing or adjusting the tool or workpiece.

« Never wear gloves, rings, watches, long sleeves, neckties, jewelry, or
other loose items when operating or around the machine.

» Use adequate point of operation safeguarding. It is the responsibility of
the employer to provide and ensure point of operation safeguarding per
OSHA 1910.212 - Machining centers.

1.1 Safety Publications
Refer to and study the following publications for assistance in enhancing the safe

use of this machine.

Safety Requirements for Machining Centers and Automatic,
Numerically Controlled Milling, Drilling and Boring Machines (ANSI
B11.22-2002) (R2007) & (ANSI B11.23-2002 (R2007). Available from The
American National Standards Institute, 1819 L Street N.W., Washington D.C.
20036

Concepts And Techniques Of Machine Safeguarding (OSHA Publication
Number 3067). Available from The Publication Office - O.S.H.A., U.S.
Department of Labor, 200 Constitution Avenue, NW, Washington, DC 0210.

1.2 Danger, Warning, Caution, and Note Labels & Notices As Used

In This Manual

DANGER - Immediate hazards that will result in severe personal injury or
death. Danger labels on the machine are red in color.

1
TRAK Machine Tools
Southwestern Industries, Inc.
TRAK 20P Installation, Maintenance, Service and Parts List Manual



WARNING - Hazards or unsafe practices that cou/d result in severe personal

injury and/or damage to the equipment. Warning labels on the machine are
orange in color.

CAUTION - Hazards or unsafe practices, which cou/d result in minor personal

injury or equipment/product damage. Caution labels on the machine are yellow
in color.

NOTICE- Call attention to specific issues requiring special attention or
understanding.
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Safety & Information Labels Used On The
TRAK 2°P Milling Machine

It is forbidden by OSHA regulations and by law to deface, destroy or
remove any of these labels

¢ N
SAFETYINSTRUCTIONS

1 Rmmmmmowswmu
wamings on this sign before operating machine

2. Machine should only be operated by qualified personnel
that have been lrained in the operation and use of this

3. Machine starts and moves automatically, Never place
any part of your body near or on moving parts of this
machine

4 Stop spindle completely before touching the tool, work
plece, or spindle.

5. Do not operate machine unless all , Interiocks,

6. Always clamp work piece and tool securely. Avoid
excessive feeds and spindle speeds

7.mwmm.mmm
when operating machine

B Remove , watches, jewlery and loose clothes.
Knpm'.:wmm’uud umn

IMWWW

off and lock-out the power
uhmmummm ‘

.DoNotMnonMommor

. Do Not change any device of this
machine without parmission.

moprohdivogmnd has been

securely con

FAILURE TO COMPLY WITH THE ABOVE
MAY RESULT IN A SERIOUS ACCIDENT

sawn

"~

' : A WARNING

1. Set control in manual mode
mmmmm
zmmm

=5 = s Tt

TRAK Machine Tools
Southwestern Industries, Inc.
TRAK 20P Installation, Maintenance, Service and Parts List Manual



THIS AIR TANK S
EVEN IF THE AIR IS

NNECTING

VER THE F

N, THEN RELE
FROM THE TANK B
THE DRAIN VALVE LOCATED ON
BOTTOM OF THE TANK

CALTION!
IN ADDITION TO THE COA
TH1S TANK )
ROTECTI
AUTION WHEN OPEN

S COUNTERBALANCE CYLINDER

URIZED EV

STORAGE TANK INSIDE THE MACHINE
SLOWLY OPENING THE DRAIN

OF THE TAN

CAUTION!

IN ADDITION TO THE COC

AIR, THIS TANK MAY AL ONTAIN
SOME OIL AND WATER. USE PROPER
EYE PROTECTION AND EXERCISE
CAUTION WHEN OPENING THE
DRAIN VALVE

OIL AND

ON

NING

4

& VISE & FIXTURE WARNING A

Vise or focture must not
projrade beyond the back

PINVISE-20PM1D or Kurt
vae 3600V-INT ar equivalent. FRONT
—
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MAINTENANCE SCHEDULE

127684-20
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1.3

Safety Precautions

. Do not operate this machine before the 2 OP Installation,

Maintenance, Service and Parts List Manual, Operating & Care
Manual have been studied and understood.

Do not run this machine without knowing the function of every control
key, button, knob, or handle. Ask your supervisor or a qualified instructor
for help when needed.

Protect your eyes. Wear approved safety glasses (with side shields) at all
times.

Don't get caught in moving parts. Before operating this machine remove
all jewelry including watches and rings, neckties, and any loose-fitting
clothing.

Keep your hair away from moving parts. Wear adequate safety headgear.

Protect your feet. Wear safety shoes with oil-resistant, anti-skid soles, and steel
toes.

Take off gloves before you start the machine. Gloves are easily caught in
moving parts.

Remove all tools from the machine before you start. Loose items can
become dangerous flying projectiles.

Never operate a milling machine after consuming alcoholic beverages, or
taking strong medication, or while using non-prescription drugs.

10.Protect your hands. Stop the machine spindle and ensure that the CNC

control is in the stop mode:

» Before changing tools

« Before changing parts

« Before you clear away the chips, oil or coolant. Always use a chip scraper
or brush.

« Do not used compressed air to clean the machine.

» Before you make an adjustment to the part, fixture, coolant nozzle
or take measurements.
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« Do not attempt to disable any safety interlock. Never reach around
a safeguard.

11. Protect your eyes and the machine as well.

12.Disconnect power to the machine before you change belts, pulley, and
gears.

13.Keep work areas well lighted. Ask for additional light if needed.
14.Do not lean on the machine while it is running.

15.Prevent slippage. Keep the work area dry and clean. Remove the chips,
oil, coolant and obstacles of any kind around the machine.

16.Avoid getting pinched in places where the table, saddle or spindle head
create "pinch points" while in motion.

17.Securely clamp and properly locate the workpiece in the vise, on the
table, or in a fixture. Use stop blocks to prevent objects from flying loose.
Use proper holding clamping attachments and position them clear of the
tool path.

18.Use correct cutting parameters (speed, feed, depth, and width of cut) in
order to prevent tool breakage due to premature wear.

19.Use proper cutting tools for the job. Pay attention to the rotation of the
spindle: As viewed from above, left hand tool for counterclockwise
rotation of spindle, and right hand tool for clockwise rotation of spindle.

20.To prevent damage to the workpiece or the cutting tool, never start the
machine (including the rotation of the spindle) if the tool is in contact with
the part.

21.Check the direction (+ or -) of movement of the table when using the jog
feature, clockwise rotation of the EHW moves the axis in the positive
direction, counterclockwise in the negative direction.

22.Don't use dull or damaged cutting tools. They break easily and become
airborne. Inspect the sharpness of the edges, and the integrity of cutting
tools and their holders. Use proper length for the tool.

23.Inspect the retention knobs for damage or excessive wear before each
use.
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24.Large overhang on cutting tools when not required result in accidents and
damaged parts.

25.Prevent fires. When machining certain materials (magnesium, etc.) the
chips and dust are highly flammable. Obtain special instruction from your
supervisor before machining these materials.

26.Prevent fires. Keep flammable materials and fluids away from the
machine and hot, flying chips.

Warning
Retention knobs come in a wide variety of designs, however they often
look similar and appear to be interchangeable, but they are not. Use
only the knob that the 2 OP mill is designed to use. The use of the
incorrect knob, or the incorrect usage of a knob, may result in injury or
property damage. To ensure the correct knob is chosen, please refer to
section 2.4.4, System Description section of this manual

9
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2.0 System Description

Read and understand this entire installation section before beginning the

installation procedure.

2.1 Machine Specifications

Please see the drawing on the next page for a layout of the TRAK 29" machine.

Overall Machine Dimensions

Width of machine

Depth of machine

Height of mill with head all the way up
Minimum height to fit mill through doorway

30.5"

52"
101"
92"

(Z cable carrier collapsed, resistor cover and resistors removed)

Machine Specifications
Table Dimensions

Table size

Number of tee slots and pitch
Tee slot width

Table maximum load

Ball Lock ® hold down force

Machine Weight
Machine Shipping Weight

Travel

X-axis

Y-axis

Z-axis

Maximum distance from spindle nose table surface
Minimum distance from spindle nose table surface
Maximum swing clearance from spindle center to
column

Maximum Rapid speed X, Y & Z-axis, inches per
minute

Spindle
Tool holder type

Spindle nose diameter
Maximum RPM

Automatic Tool Carrier

10
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18" x 15”

4 @ 63 mm

0.630” or 16 mm

500 Ibs.

2250 Ibs @ 35 in/Ibs of
torque

~2825 |bs

~3175 Ibs

14"
18" (12" of machining travel)
20.25"

2.75"
14"

600

BT30
2.2" or 56 mm
6000
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Tool Capacity 8

Maximum tool diameter 2 or ~50 mm
Retention knob See section 3.4.4
Longest Tool that can be use in ATC — length 6.75"

measured from bottom of drive dog flange on

holder

Air Requirements

Pressure 90 psi
Quality Air dried/filtered water
separator upstream of
the machine
CFM 2.5 @ 90 psi
SCFM 18
11
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101

7002 kg

2.2 Maximum Spindle Torque and Horsepower

The following graphs illustrate the continuous and peak torque vs RPM and horsepower vs RPM
for the 2 OP M11 machine at the spindle. Peak torque and horsepower values can only be
attained for a short period of time before the spindle drive will fault out to protect the motor.
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Torquevs RPM
The torque speed curve for the 6k and 10k spindles are identical up to 6000 RPM.
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Note - Maximum work capacities are dependent on a lot of variables that cannot
be controlled by the machine manufacturer. Each one of the following will have
an impact on the above numbers: speeds, feeds, cutter, cutter sharpness,
material, setup, coolant and machine adjustments.
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2.3 ProtoTRAK TMX Control Hardware

2.3.1 Programming Panel Assembly
The programming panel assembly on the 2 OP is mounted to the front right side

of the machine.

The panel consists of the program overlay, electronic handwheel (EHW), 5.7” LCD and a servo
on button. There are 2 USB ports mounted on the right side of the machine next to the
programming panel. They are used to save programs and/or plug in a keyboard and mouse.

There are 6 cables that route from the programming panel to the computer
module. They are the VGA cable, 2 USB cables, COM port cable, overlay power
cable and EHW cable. The VGA cable carries video signals from the computer
module to LCD controller board. The LCD interface board gives the user the
ability to modify the brightness, color and position of the image. The USB cables
extend 2 of the USB ports on the computer module up to the right side of the
machine, next to the programming panel. The COM port provides the
communication between the computer and the Overlay Interface board. The
Overlay power cable provides power to the LCD and Overlay Interface board, it
also feeds back the critical keys (GO, STOP, etc) to the computer module. The
EHW cable carriers the signals from the EHW down to the computer module.

2.3.2 Electrical Cabinet

The electrical cabinet is found at the rear of the machine. The electrical cabinet
contains the main control hardware for the machine. The main components are
the computer module and AC spindle drive. See drawing 27621-2 at the rear of
the manual.

2.3.3 Computer Module

The computer module is the heart and soul of the machine. All of the inputs and
outputs are fed through this module. The computer module controls the
programming panel assembly, AC spindle drive, servo drives, motor signals and
feedback and all the inputs and outputs. Inside of the computer module is a
motherboard, motion control board and an applications board along with a power

supply.

The computer module also contains 2 USB ports. Both USB ports extend with 2
cables to the front of the machine to ease access from the front of the machine.

2.3.4 Servo Motors
The TRAK 2°P mill uses 3 servo motors with servo drives to run the X, Y and Z
axes. The motors for the X and Y axis produce 21 in-Ibs of continuous torque
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and 63 in-lbs of peak torque. The Z axis motor produces all produces 28 in-lbs
of continuous torque and 84 in-Ibs of peak torque. The servo motors run off of
220 volt single phase power.

2.3.5 Servo Drives

The TRAK 2°P mill uses 3 servo amps that are mounted in an enclosure that is
mounted to the top of the machine. The servo amps are the same for both the
X and Y axis. The Z axis uses a larger servo amp to drive the larger Z axis
motor. A separate braking resistor is part of the Z axis servo amp circuit to
dissipate heat generated when the motor is decelerating. The resistor is
mounted to the top of this enclosure.

2.4 Machine Major Subassemblies

2.4.1 Spindle

The spindle is contained within a cartridge and BT30 tool holders must be used.
The spindle bearings are permanently lubricated and require no additional
attention by the user. The spindle has an air purge system that is automatically
activated during the tool change sequence; it blows air down the spindle to
prevent chips from being trapped between the holder and spindle taper. The
spindle cartridge design is also pressurized by air to prevent contaminants from
getting up inside the spindle. A spindle ring is also attached to the bottom of the
spindle via the drive dogs and prevents debris like coolant from getting up inside
the spindle.

Warning!
The spindle unit is not field serviceable. If the bearings go bad the
entire spindle cartridge will be replaced.

2.4.2 Spindle Motor & Drive
The spindle motor is 3 HP and directly drives the spindle via a coupling. The RPM range for this
machine is 50 to 6000 RPM.

2.4.3 Automatic Draw Bar Assembly

The automatic drawbar is an assembly consisting of an air cylinder and an
actuator that unclamps the tool. Tooling is changed by means of the Automatic
Tool Changer (ATC), or can be done manually by pressing and holding the
“Unclamp” button. Tools are clamped when the button is released. A clamping
force of approximately 1000 Ibs is generated to clamp the toolholder to the
spindle. The Automatic Draw Bar Assembly uses full system air and hydraulic oil
and requires no adjustment. There is an oil reservoir for the hydraulics that
should be monitored on a regular basis. If there is a leak in the system the oil in
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this reservoir will go down. This leak will need to be fixed. This oil cup is found
on top of the machine behind the spindle motor.

2.4.4 Retention Knobs

The TRAK 2°P Mill uses BT30 retention knobs as shown in Figure 2.4.4a.
Tightening to the proper torque value is important for all retention knobs. Please
see the retention knob manufacturer for the proper torque. You can order these
retention knobs from Southwestern Industries under part number RETN KNOB-
20PM11. Our retention knobs should be torqued to 30 ft-Ibs. It should be noted
that lesser quality retention knobs will be torqued to something less than this.

- 304 ——=
Gle— 707 —=
M12X 1.76— —— |-7.195
‘ & 4
@ .1;31
@ 4918 — _ !
M @ 274 \,45
-~ 1829 ————————— =]

Figure 2.4.4a

Warning!

Retention knobs come in a wide variety of designs, however they often
look similar and appear to be interchangeable, but they are not. Use
only the knob that the 2 OP mill is designed to use. The use of the
incorrect knob, or the incorrect use of a knob, may result in injury
and/or damage to the mechanism.

2.4.5 Tool Changer (Carrier)

The tool changer is an 8 station mechanism that is actuated along the Y axis. It
is hidden from view while the machine is cutting. The ATC mechanism slides
forward on the Y axis linear guides and is actuated via an air cylinder.

2.4.6 Drive Train, Axes
Each axis (X, Y and Z) rides on precision linear guideways, with four preloaded
recirculating ball carriages. Each axis is moved via a 6 mm pitch ballscrew. The
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axis motors drive each axis via a timing belt except on the Z axis where it is
directly driven.

2.4.7 Worktable

The 2 OP table utilizes Ball Lock® technology as well as conventional T-bolt
construction. Each Ball Lock mechanism has a hold-down force of 2250 Ibs when
35 in/Ibs of torque is applied to the screw. The software on the 2 OP mill allows
the user to save the X and Y location of your program relative to the lower left
hand corner ball lock. See the programming manual for more information.
There are 4 ball lock receivers mounted in the table and they are separated by
12”. The front 2 ball lock receivers are to be used to locate your fixture and the
rear two are for clamping purposes.

Figure 2.4.7a

2.4.8 Home switches
Each axis has a home switch which is used to home the mill. The machine must
be homed each time the control is powered on.

Warning
It is not recommended that the position of the home switches be changed. They
are preset at the factory and should require no additional adjustments. Should
any major adjustments be done, service codes 500, 505, and 520 may need to
be performed.
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2.4.9 Lubrication System

The automatic lubricating system is a centralized system. It is located on the left
side of the machine. While the system is automatic, it is recommended that after
long idle periods, the machine be manually lubricated by using service code 300.
Cycle the lube pump two to three times. The lubrication reservoir should be
maintained on a daily basis, filling only with high quality lubricating oil. See
section 3.9

2.4.10 Coolant and Coolant Wash System

The coolant and coolant wash system uses 1 pump to provide coolant to the
work and also to wash chip away from the area where the ATC comes out.
Wash areas can be controlled by the flexible coolant lines found at the base of
the enclosure.

The coolant tank holds approximately 15 gallons of coolant.
See drawing 27557 at the rear of the manual for the coolant system.

2.4.11 Pneumatic System

The machine requires a supply of compressed air between 85-100 psi with a
recommended air supply of 2" I.D, minimum is 3/8” ID. Air pressure to
pneumatic components, the ATC slide mechanism, and air purge (internal
spindle) can be controlled individually by means of the adjusting valves located
at the back of the 2 OP mill. See drawing 27563-1 for an overview of the
pneumatic system.

CAUTION!
Always Observe Low Air Pressure and Low Oil Level Warnings
2.4.12 Enclosure Doors
The front door has an electro-mechanical safety interlock that must be engaged
when running a CNC program. If the door is opened during a machining
operation, the program will be shut down. This includes the axis motors and
spindle.

The enclosure is also equipped with left and right doors that are bolted in place.

CAUTION!
Do not Attempt to Disable or Override the Safety Interlock.

2.4.13 Status Light
The machine has a status light attached to the top of the machine to give the
user status of what is going on. The lights perform as follows:
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a. The green light is illuminated when the machine is running a program.
b. The green light is flashing once per second when the operator input is
required, like when a part needs to be changed.

c. The green light flashes 3 times per second when a fault condition exists.

2.4.14 Chip Removal
The chip pan is located in the front of the mill. To remove, lift up on the pan
and pull forward.

2.4.15 Work Lamp
The 2 OP mill comes equipped with a fluorescent work lamp, which comes on
automatically when the power is turned on.

2.4.16 Transformer

The TRAK 29" mill must be ordered for 200 to 240 or 400 to 480 volts. A
transformer outputs 115 and 24 volts. During the installation of the machine,
the wires to the transformer may need to be moved to adjust the output voltage.
From the factory the wires on the transformer will be place on the 220 or 440
volt tap and 115 volt tap on the output side. It should be noted that the
transformer is physically different for 220 volt machines versus 440 volt
machines.

Warning
The input voltage to the machine should not exceed 240 or 480 volts.
The spindle inverter is not rated for voltages higher than this. If the
shop has voltages that exceed these numbers, they will need a step
down transformer to lower the voltage. Voltages higher than this may
void your warranty.

DANGER
You must turn the power off to the machine before adjusting the wires
on the transformer. Failure to do so may cause death by electrocution.

Figure 2.4.17a shows the terminal blocks where you can switch the wiring. For
example, the machine is most likely shipped from the factory with the wire in the
220 volt terminal. This wire needs to be moved to the 200 or 240 terminal if the
input voltage to the machine measures this amount.
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Figure 2.4.17a — Transformer used on 220 volt machines

Figure 2.4.17b shows the terminal blocks for a 440 volt machine where you can
switch the wiring. For example, the machine is most likely shipped from the
factory with the wire in the 440 volt terminal. This wire needs to be moved to
the 400 or 480 terminal if the input voltage to the machine measures this
amount. The 380 volt terminal will most likely not be used on USA machines.
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Figure 2.4.17b — Transformer used on 440 volt machines
Please see drawing 27648-2 at the rear of the manual for more information.

2.4.17 Single Phase Power Option

The TRAK 29" mill has an optional single phase option for 220 volts. It needs to
be noted that running the machine on single phase power reduces the spindle
power by about 40% as compared to 3 phase 220 volt power. In other words,
the spindle will not produce 3 HP. A different style electric cord plug is used with
single phase power. As part of the single phase kit, we will provide an adaptor
cable that allows the user to plug the machine into a 3 phase 220 volt power
connector. Please note that the machine will still only run on single phase power
with this adaptor. In order to convert the machine back to 3 phase power, a
number of changes need to be done to the machine. See section 3.5 for an
illustration of what that plug looks like.

22
TRAK Machine Tools
Southwestern Industries, Inc.
TRAK 20P Installation, Maintenance, Service and Parts List Manual



3.0 Installation
3.1 Lifting the 2 OP Mill

The 2 OP mill must be lifted and/or moved from the pallet with a forklift with a minimum capacity
of 5,000 Ibs. Make sure the forks extend all the way through the machine if lifted from the
front, side or rear.

Figure 3.1a

Figure 3.1b
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Figure 3.1c

Important
Before lowering the machine make certain that the 4 leveling feet have been re-
attached to the machine. Remove the shipping plates and add the leveling feet.
Thread in the leveling feet until the machine sits about 5 12" above the ground.

Figure 3.1d
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3.2 Uncrating the 2 OP

wn

vk

Remove the loose articles from the pallet and check them against the loose Inventory
Checklist (Section 3.3).

Unfasten the head support bracket as shown in figure 3.2.

Remove the brackets that hold the bridge casting (X axis) to the column. Remove side
covers to gain access. Brackets are held on with (4) M8 screws. See figure 3.2a
Unstrap the ATC cylinder so it is free to move.

Undo the mechanism used to hold the ATC door in place during shipment.

Figure 3.2
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Figure 3.2a

3.3 Shortages: Inventory Checklist

The following items will come with the 2 OP mill. Please note if the optional items that have
been ordered are present.

ATTENTION!
Immediately report, in writing, any damages observed at this time that can be
attributed to the transportation or improper handling/moving of the machine.

Loose Accessories Checklist

Pallet Jack — see figure 3.1b above.

Box #1

(1) Set of touch-up paint (1 can RAL 7035, 1 can RAL 7040 & 1 can of hardener)
(4) leveling feet

Bracket fastened to machine and need removal
Head shipping bracket
2 side brackets shown in figure 3.2a

Hardware Kit Box — P/N 27651
1. 27182 - CD containing 2 OP Programming and Service Manuals
2. 28171 -2 OP Programming and Operating Manual

Potential Optional Items
1. Fixture Plate
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9.

10.
11.
12.

Vise Fixture Plate Kit — includes aluminum fixture plate, fence and vise stop assembly
Vise Stop Assembly

Retention Knobs — a kit of 8 knobs

Primary Liner Kit — comes with 8 liners

Secondary Liner Kit — comes with 8 liners

Ball Lock Clamping Kit — comes with 4 clamping shanks

6" Kurt Vise

USB Memory

BT30 Tooling Kit

Tooling Cart

Indexer Ready Kit — used in conjunction with a Hardinge indexer purchased through them.

3.4 Installation Checklist

Installer — Use this checklist to assure a complete setup on the 2 OP mill.

O

1. Shut off power to the machine and disconnect the quick disconnect power cord from the
machine.

2. Attach rear panel which contains our air regulator, pressure sensor and ATC solenoid and
make all connections. See figure 3.6 below along with instructions for what needs to be
done.

3. Visually inspect the 220 volt cable (or 440 volt cable if option is installed) going into the
electrical panel. Visually verify the wiring is correct per our wiring diagram and the voltage is
between 208 and 240 volts or 400 and 480 volts. Have the customer resolve any voltage
discrepancies coming into the machine. Do not turn on machine if voltage is outside of
ranges listed above.

4. Move the wires on the transformer depending on the incoming voltage coming into the
machine. Note - the transformer is different between a 220 and 440 volt machine. For 220
volt machines, the transformer has 3 taps labeled 200, 220 and 240. Place the wires into the
tap that matches the incoming voltage. For 440 volt machines, the transformer has 3 taps
labeled 400, 440 and 480. Adjusting the input wires to the transformer will control the 115
volt output from the transformer (there is no adjustment on the secondary side of the
transformer). In any case measure the output voltage from the transformer to confirm the
reading is 115 volts +/- 5 volts. Note any discrepancies that you see.

5. Clean the machine if needed and remove any remaining protective grease or oil.

o|ga

6. Remove the head support bracket, parts used to hold the ATC in place and 2 side brackets
that hold bridge to column. Remove side covers to gain access. Reinstall brackets shipped
loosely with machine where the shipping bracket was fastened. WARNING! Refer to
section 3.2 before proceeding. Install the door handle on front door.

7. Re-attach the Z cable carrier if it has been disconnected for shipping purposes.

8. Remove the tape that is holding a plug in the network port. The networking plug is found
on the upper sheet metal on the right side of the machine.

9. Turn on the power to the machine.

go[g| 0O)o

10. Press the servo on button to make sure the axis motors are activated. The screen should
change from saying SERVO OFF to SERVO ON. The lube pump should also cycle 1 time when
the SERVO ON button is pressed. You can use service code 300 to manually lubricate the
machine.

11. Check that the air pressure on the air regulator is set to 90 psi
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12. Press SET HOME to home machine.
Did the X axis home properly?
Did the Y axis home properly?
Did the Z axis home properly?

13. Adjust leveling feet as necessary to insure good spindle tram. We recommend the tram
be checked each time the machine moves around the shop. Make sure the leveling feet are
threading into the spacer blocks so the machine sits about 5 12" off the ground.

14. In DRO mode, turn the spindle on and then turn the coolant pump on by pressing the
coolant AUX button.

15. Go to DRO mode and move each axis in a positive direction.

Select the X axis, does the spindle head move to the right when turning EHW CW?
Select the Y axis, does the saddle move toward the operator when turning the EHW CW?
Select the Z axis, does the head move up when turning the EHW CW?

Check that 1 click of the EHW in 0.020” mode is in fact 0.020".

16. Double check the motor index angle for each axis using service code 505. If this needs to
be modified, then the ATC tool change locations and ball lock location may need to be reset in
services codes 520 and 500 respectively.

17. Final test each axis by jogging (turning EHW) at 0.020" speed into the soft limits. Verify
the machine does not hit the hard stop on the machine. Re-adjust limit switch cam if it does.
Service Code 500 and 520 may need to be performed if major adjustments have been made

to the X and Y axis limit/home locations. Within service code 505 you can manual adjust the
soft limit values in the table provided.

18. Check to make sure that the E-Stop button is functioning correctly.

Turn spindle on and jog an axis using the EHW. Press the E-stop button during this operation
and verify the spindle and axis stops.

Make sure the Z axis does not move when the E-stop is pressed. The brake on the Z axis
motor will hold the head.

19. Is the spindle motor fan running? Air should be blowing down over the spindle motor.

20. Close the door and make sure the control recognizes the door as being closed. When the
door is open a DOOR OPEN message should be on the screen when in DRO mode. It goes
away when the door is closed.

21. Verify the door opens and closes with a minimal amount of force and moves smoothly.
We set the air regulator for the door to be between 70 and 75 psi (verify) which equates to
roughly 8 to 10 Ibs of force to lift the door. Make sure the door fully closes under its own
weight. Make sure hardware that holds door rollers is tight.

22. Press the manual tool change button on the head (GREEN button) and make sure air is
coming down through the spindle. This can be adjusted, see pneumatic system drawing
27563-1.

Put a tool in the spindle and verify the tool clamps once the green button is released.

23. Go to SETUP mode and press LOAD TOOLS. Follow the message and press GO. The
ATC should come forward. Remember the door must be shut. Hit RETURN once it comes out
and it should prompt you to press GO again to move it back.

24. Physically load a tool in and out of the ATC to make sure the orientation angle and tool
change height are correct. This can be done by pressing the TOOL IN ATC or TOOL OUT ATC
buttons. Check all 8 stations to make sure tools load properly. If there is a problem with the
X or Y location, adjust tool locations with service code 520. The Z tool change height can
also be adjusted with code 520.

25. Verify the ATC sensors that tell the control if the ATC is in or out are properly tightened.
Remove the rear cover on the machine to check them.
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26. Turn off air to the machine and verify the control recognizes low air pressure. There
should be a warning message on the screen that says low air pressure.

27. Run spindle in DRO at low speeds.

28. Spindle head test

Run spindle at 1000 RPM for 5 minutes

Run spindle at 6000 RPM for 5 minutes. Make sure the spindle brakes properly from 6000
RPM. It should stop in 6 seconds or less.

Run spindle at 500 RPM increments for a few seconds per increment.

Please note any of the following: Head noise, excessive heat on spindle, vibration, spindle fan
noise.

O 29. Write a simple program with multiple tools called out and run program to make sure
everything runs properly, including changing tools in the ATC. Try to use actual tools when
running this program.

O 30. Double check the position of lower left hand corner ball lock location. Modify service 500
as necessary.

O 31. Make sure coolant wash down lines are adjusted properly. See section 5.10 for a picture
of how they should be adjusted. One line should be directed toward the rear door and one
toward the rear of the table to wash chips away so they do not interfere with the ATC.

O 32. Make sure fine chip filter is installed on top of coolant tank.

3.5 Electrical Connections

The 2 OP mill comes with a 220 or 440 volt power cord/plug so the machine can be easily moved
around the shop. The female connector that needs to be provided by the end user should match
the connector that we provide. Attached is a picture of the plugs we provide. From left to right
they are as follows: 220 volt 3 phase 30 amp plug, 440 volt 3 phase 20 amp plug and single
phase 220 volt 30 amp plug.
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Figure 3.5

The user must provide a power circuit that provides 3 phase 220 voltage 20 amp capacity (208 —
240 V acceptable) or 3 phase 440 voltage 10 amp capacity (400 to 480 V acceptable).

3.6 Connections

3.6.1 Air Regulator/Air Pressure Switch/Solenoid Assembly Mounting
This assembly ships separately from the machine and hence needs to be mounted and hooked
back up. Follow the procedure below.
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Main air
hook up

Electrical lines

See figure 3.6

=

Run electrical connection thru right hand opening and pneumatic lines thru left hand opening
2. Install 1 orange 6 mm air line labeled A into the solenoid labeled A. Install 1 blue 6 mm air
line labeled B into the solenoid labeled B.

Install black 10mm air line into port C

Install wire and shielding into pressure switch and use a zip tie to prevent shielding from
slipping

5. [Install connections on solenoid D & E

Hw

3.6.2 Air Connection

Connect the air supply to the quick disconnect coupling to the left of the pressure regulator. The air supply line should
have a minimum of 3/8” inside diameter. It is recommended that a water separator or air dryer be installed upstream of
the 2 OP air supply. See the pneumatic drawing 27563-1 for where the air is connected to the machine and all other
pneumatic information.

3.6.3 Air Regulators and Solenoids
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The 2 OP consists of a main air regulator, air pressure switch, door pressure regulator, spindle air
regulator, multiple air flow valves, 2 solenoid valves, check valve and an exhaust valve. They are
all set at the factory but should be checked upon installation.

The main air regulator for the machine should be set at 90 psi. The regulator is adjusted by
pulling the cap upward and rotating the cap clockwise to increase the air pressure and CCW to
decrease the air pressure. The air regulator/filter will filter out debris and some water or oil.
Once the regulator is filled with up to a point with water or oil, it will automatically drain this
water or oil out through the black cap found at the bottom of the assembly.

3.7 Cleaning the 2 OP

Warning!
Do not use water based cleaning agents for cleaning the machine.

—

Remove all the cardboard and protective plastic sheeting from the machine.

2. With a soft plastic scraper, remove all the protective grease from the machine. DO NOT USE
ANY SHARP OBJECTS ON THE LINEAR GUIDEWAYS OR THE BALL SCREW. USE ONLY LINT
FREE CLOTH IN THESE AREAS. It may be necessary to move the table, head left and right,
up and down when cleaning.

3. When cleaning the front window, use a suitable cleaner that DOES NOT contain ammonia or

solvents that could damage that polycarbonate windows.

3.8 Leveling Procedure

Leveling the 2 OP mill in the field consists of adjusting the leveling feet to make sure the tram of
the spindle is perpendicular to the table. There is no need to level the table surface with respect
to the floor.

Modifying Level for Tram

1. Mount the .0001" test indicator to the spindle nose and sweep the table with a 12" span
(6" radius).

2. If the tram measurement is not .001 TIR, adjust the leveling feet according to the error
you see. It is common to need to adjust the front left or right corner to adjust the tram
along the X axis.

3. Once complete, lock all leveling screws in place with the lock nuts. Make sure all 4
leveling feet are touching the floor.

3.9 Lubrication

3.9.1 Way Lubrication

The auto lube system provides centralized automatic lubrication for the linear guides and
ballscrews. The lube pump’s 1-liter reservoir is serviced with Mobil Vactra Oil No. 1 or equivalent.
The lube pump cycles automatically 1 time upon initial startup after pressing the SERVO ON
button of the control and then 1 cycle for every 30 minutes of axis movement time. Each cycle
of the lube pump lasts for 4 seconds or so and provides oil to the linear guides and ballscrews.

Discharge Pressure - Approximately 140 psi
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To adjust the amount of Discharge Pressure displayed on the lube pump gauge, turn the
adjustment screw clockwise to increase the pressure. 1 turn of this screw will raise the pressure
about 100 psi.

At the beginning of each day, check the oil level in the Auto Lube system. If low, fill with an
ISO32 oil (ex. Mobil Vactra Oil No. 1) or equivalent.

CAUTION!
Failure to manually activate the pump at the beginning of each day if the control was
left on and the machine has been idle for a long period of time may cause severe
damage to the linear guides and ballscrews.

To manually activate the lube pump, use service code 300. Repeat this process 2 or 3 times.

Logic for Lube Pump Operation

1. The pump has signals for low fluid level and low operating pressure. These signals are
combined together as a single input that will be held high when fluid level and pressure
are normal. If the pressure does not get up to the desired level when the pump is
commanded on for longer than 2 seconds, then this will trigger a warning. If the level is
low when the pump is not commanded on, then this will trigger a warning.

2. While the low level warning is active, we will display a flashing orange safety message
“LUBE LEVEL LOW”. This message will be cleared when the warning is no longer active.

3. If the low pressure warning happens, it will be latched until the pump cycles and
pressure is normal. The flashing orange safety message “LUBE PRESS LOW" will be
displayed while the warning is latched. The warning will be cleared when the pump is
cycled (either through the normal operation or through the manual cycle from service
code 300.

4. When the warning goes active, we allow the machine to run until the next lube cycle and
at that time latch an internal signal that the lube cycle failed.

5.  When the next lube cycle happens and the problem has not been resolved, then we do
not allow the user to run a program. The following error messages will appear
depending on which one is active. If both are active, we display the LEVEL LOW
message:

a. ERROR 5265 - LUBE LEVEL LOW — The lube pump level is low. You will not be
able to run until the lube level is resolved. Check the fluid level and refill.

b. ERROR 5266 - LUBE PRESSURE LOW — The lube pressure is low. You will not be
able to run until this condition is resolved. Check the lube pressure, and use
Service Code 300 to manually discharge the pump and clear this fault condition.

See lubrication system drawing 27591-1 for an overview of the system.
3.9.2 Other Lubrication Points

1. Tool Change Air Cylinder Oil Cup supplies oil to the “Air Over Qil” cylinder and should not
require replenishment. If it does, there is likely a leak in the system. However, if required, fill
the oil cup on the front of this cylinder with an ISO32 oil or equivalent.

2. Grease fittings on ATC
Apply a good grade of general-purpose lithium based grease (#1.5 or 2) like Shell Gadus S5
V460 1.5 or equivalent through the grease fittings found at the rear of the machine that
supply grease to the ATC linear guide blocks. The manufacturer of the linear guide blocks

33
TRAK Machine Tools
Southwestern Industries, Inc.
TRAK 20P Installation, Maintenance, Service and Parts List Manual




recommends 1 cm3 of grease every 100 kilometers of travel. This equates to ~ 100000 tool
changes. The frequency of adding grease should be based on how many tools changes you
make per day. See figure 3.9.

Figure 3.9

3.10 Moving the 2 OP Mill Around the Shop

The 2 OP mill was designed so it can be easily moved around the shop with the pallet jack that
comes with the machine. Please follow the instructions below when moving the machine.

I Machine relocation must be done by employees who are qualified and properly trained.
II When moving machine using the SWI supplied pallet jack, following conditions must be
satisfied:
1. The floor must be structurally rated to support and transport this machine (total machine
weight without any accessories is approximately 2500 Ibs).
2. The floor must be relatively flat and with a maximum slope not to exceed 4 inch /foot
anywhere along the transportation path.
3. Any steps, gaps or cracks in the floor that the pallet jack must go over, must be less than
2 inch high, wide, or deep.
4. The minimum door opening for machine to go through is 32 x 94 inches.
5. For best results, clear a 4’ wide path for transportation prior to actually moving the
machine.

TO MOVE THE MACHINE, PLEASE FOLLOW THE STEPS BELOW:
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10.

11.

To prepare machine for relocation, move the X-axis to the approximate center, move the
Y-axis all the way toward the door (front) until the (soft) limit is reached, move the Z-
axis down until (soft) limit switch is reached.

Power down, and disconnect the machine’s electrical power cord, and any other
accessory cables connected to the machine.

Disconnect the machine’s compressed air supply hose, and any other accessory hoses or
attachments connected to the machine.

Close front door and check to make sure that nothing else is attached to the machine.
Check to make sure that the floor is free of any objects which may obstruct the
movement of the pallet jack wheels or the machine along its transportation path.

Make sure that the door openings along the transportation path are adequate for the
machine to go through.

For Front or Rear pickup; roll the pallet jack under the machine (roughly centered), as far
as possible. Make sure that the pallet jack rails will positively support the front and rear
structural cross-members of the base casting. From the Right or left side pickup, roll the
pallet jack all the way as far as possible, where indicated on the side of the machine, to
properly balance the machine load.

Lift the machine about 1/2-3/4 inches off the floor. Note: never push or pull
machine using the door handle. While pulling, pushing and steering, monitor the
movement of the machine to make sure that it does not run into or catch on anything
during transportation. Carefully move the machine to the new location.

Once at the new location, Slowly and Carefully lower the machine down to the floor,
and stow away the pallet jack.

Connect the electrical power cord, compressed air hose, and any other accessories
disconnected before the move.

Power up the machine and check machine’s tram, if necessary, adjust the machine
leveling feet to achieve the desired tram result. All four legs must touch the floor.

3.11 Cutting the Euclid Test Block

The test part may be machined at the completion of the installation. (see figure 3.11)

Material Specification: Aluminum, 6061-T6 or T4
Blank Size: (minimum dimensions) 3 x 3 x 1”

Tool: 2" end mill, 2 flute, high speed steel, sharp
Coolant: Flood coolant

1.

2.
3

®NoU

Mount vise and indicate the back jaw parallel to the table within .0005". Use fixture vise
plate if customer ordered this option.

Clamp material in vice with a minimum of 0.800” above the vise jaws.

Load in the Euclid block program into the ProtoTRAK TMX C drive, it is part number
99999998.PT4.

Use an edge finder to set your offsets for X, Y and Z. Absolute zero is the front left
corner of the block as viewed from in front of the machine.

Go to the tool table and set the Z offset height for your tool.

Load this tool into the spindle.

Press the AUX button to turn the coolant on if you are going to use flood coolant.

Begin to run the program by pressing RUN, START and GO. The part will be machined in
the following sequence:
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Description Depth of
Cut

circle pocket — cuts middle circle -0.250"
circle frame — cuts outer 1.830 diameter circle -0.250"
circle frame — cuts material from corners remaining -0.250”
on Euclid block

roughs material in upper right-hand corner -0. 500"
cuts triangle on Euclid block -0.500”
rectangular frame — cuts outer 2.750" rectangle -0.750”
position to 1.318 on X and Y +10.000"

9. After the program run, the program will locate to the following position.

X =1.318
Y =1.318

10. Mount a dial indicator in the quill and check the circles.

11. Check the runout of the sides of the square frame.

12. Inspect the machined surfaces for smoothness.

3.000

973 R .250

3X

3.000

: &

2.750

2.606

(1.318)

R .250
4X

.125J

.021—

125 —=-

.021
[ 375

(1.318)

2.606
2.750

Figure 3.11
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4.0 Troubleshooting by Symptom

Use this section to begin the process of resolving a service problem. Each
symptom type is described in a few words and then more fully described in an
explanatory paragraph. Following this is a chart that directs in the most logical
steps.

4.1 Machining Problems

4.1.1 Poor Finish
The part finish is marred with scallops or is very rough.

Do the following Service Codes and document values:
e Code 33 - Software Identification. This is needed if you call SWI
Customer Service
e Code 128 - Enter backlash compensation

Possible Cause Check This

Too much backlash entered for | Verify nothing is mechanically loose and the backlash

code 128. values are not higher than what physically is in the
system.

Machine Tool & Setup problem | Check for any looseness in the setup (Tool, Tool
holder, Part, Vise, or Fixture). Check the condition
and type of cutter being used, type of material, RPM
and Feedrate, etc. See Machine Tool & Setup Section

5.1
Inadequate or no Lubrication to | Make sure all the Linear Guide surfaces are getting
Ballscrews and Linear Guide proper lubrication. If not, check to make sure that
surfaces the lube pump is functioning properly. Also check for
any pinched or blocked oil lines. See Lubrication
Section 3.9

X & Y-axis Drive Trains are loose | Check Repeatability using the Repeatability and
Positional Accuracy procedure. Step by step,
carefully inspect the Drive Train for any looseness. It
may be necessary to disassemble and then
reassemble the Drive Train. See Mechanical Drive
Train (X, Y) Section 5.2

Linear Guide surfaces are Visually check the condition of all the Linear Guide
scarred, exhibit noise or surfaces. For machines that may have excessively
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vibration, or are excessively worn Linear Guide surfaces, a trained SWI

worn

Technician may need to inspect this area to
determine if they need to be replaced. Check
lubrication to affected areas.

4.1.2 Circles Out of Round

Circles are not round within 0.002"” TIR over a 1.830"” dia. This is best measured
by placing a dial indicator in the spindle and sweeping around circle on the euclid

block part.

Do the following Service Codes and document values:
e Code 33 Software Identification. This is needed if you call SWI Customer

Service

e Code 128 Enter backlash compensation

Possible Cause

Check This

Machine geometry

The geometry may be suspect if you find the circle is round
if you move the X and/or Y axis to find the true center of
the circle. The tram and/or XZ or YZ perpendicularity may
be suspect. Adjust leveling feet if tram is found out of
specification. A granite square would be needed to check
XZ or YZ perpendicularity.

Backlash values set too
high or low

Check code 128. Typically values for backlash should be
less than 0.002"”. Reset values as necessary.

Machine Tool and Setup
problem

Check for any looseness in the setup (Tool, Tool holder,
Part, Vise, or Fixture). See Machine Tool & Setup - Section
5.1

Torque values on X and
Y-axis are too high.

Make sure torque is lower than 12 in-Ibs. Normal values for
a machine that is aligned and adjusted properly should be
between 5 and 10 in-Ibs. Make sure torque is consistent
across axis travel.

X & Y-axis Drive Trains
are loose

Check Repeatability using the Repeatability and Positional
Accuracy procedure. Step by step, carefully inspect the
Drive Train for any looseness. It may be necessary to
disassemble and then reassemble the Drive Train. See
Mechanical Drive Train (X, Y) Section 5.2

4.1.3 Parts Have Incorrect Dimensions
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Parts are being machined with dimensions that are different than those
programmed. Typical accuracy expectations should be:

e Circles: 0.002" TIR over a 1.830” DIA (assumes cutting euclid block)
e Positional Accuracy: 0.0005"
e Repeatability: 0.0005"

Do the following Service Code:
e Code 33 Software Identification. This is needed if you call SWI Customer
Service
e Code 123 Calibration
e Code 128 Enter backlash compensation

4.1.3.1 Every Part Has the Same Error

Possible Cause Check This
Machine Tool & Setup problem See Machine Tool & Setup Section 5.1
Programming Error In the program, look for common errors in

programming such as transposing numbers, tool
diameters, and pressing INC SET when ABS SET
is meant. This is especially suspected if the
dimensional errors are larger than a few
thousandths. See the Controls Programming,
Operations and Care manual.

Configuration file that contains Recalibrate the system.

calibration file that has been erased
or corrupted.

Backlash problem Unusual high backlash values are causing slight
variations in your part dimensions. Values for
backlash should be less than 0.002".

4.1.3.2 The Dimensional Errors Are Random or Accumulate in Size
Over the Part Program Run

Possible Cause Check This

Machine Tool & Setup problem See Machine Tool & Setup Section 5.1

X and Y-axis Drive Trains are loose | Check Repeatability using the Repeatability and

Positional Accuracy procedure. Step by step,
carefully inspect the Drive Train for any
looseness. It may be necessary to disassemble
and then reassemble the Drive Train. See
Mechanical Drive Train (X, Y) Section 5.2
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4.2 Motion Related Problems

4.2.1 Run Away Axis

The axis makes an unwanted move at rapid speed in one direction and faults out.
This is usually caused by an encoder signal being interrupted or following error
building up on that axis. Following error is when the control sends a signal to the
motor and the motor does not respond as it should. Once the error builds up to a
certain point this will lead to a following error fault.

Do the following Service Codes:
o Code 33 Software Identification. This is needed if you call SWI Customer
Service
e Code 131 turn the X or Y axis ballscrew manually to make sure the motor
encoder counts. Each axis should count 6mm (0.236") per revolution of
motor. When using Code 131, first press the E stop, then go into this
service code. It works only for X and Y axis.

Possible Cause Check This

Poor cable connection Check the cable connections at the computer
module and servos

Bad Motor Encoder See Motor diagnostics section 5.5

Computer module See computer module diagnostics section 5.3

4.2.2 Slow Down Axis

The axis slows down and moves at a feedrate that is lower than rapid or than
the programmed feedrate.

Do the following Service Codes:
e Code 33 Software Identification. This is needed if you call SWI Customer
Service
e Code 503 Sets the maximum rapid feedrates of the machine.

Possible Cause Check This

The user has set the feedrate Check feedrate override.
override to something less than
100% and hence the machine is
moving slower

Service code 503 set to a low Check the setting of service code 503. See service
value and now the machine is code diagnostics section 5.11
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running that rapid speed

The control is automatically
slowing down the feedrate
because the control is not capable
of running at the programmed
feedrates and minimizing the
following error. Exceeding blocks
per second rate for control.

Use lower feedrates when programming or change
the tool path so the change in direction is not as
abrupt.

For blocks per second problems, increase the move
size or lower the feedrate.

Inadequate or no Lubrication to
Ballscrews and Linear guides

Make sure all the ballscrews and linear guides are
getting proper lubrication. If not, check to make
sure that the lube pump is functioning properly.
Also check for any pinched or blocked oil lines. See
Lubrication Section 3.9

Binding in the Drive Train

Check the torque reading of the Drive Train. Step
by step, carefully inspect the Drive Train for any

binding. It may be necessary to disassemble and
then reassemble the Drive Train. See Mechanical
Drive Train (X, Y) Section 5.2

4.2.3 Axis Will Not Jog with Electronic Handwheel

The system powers up but will not respond to the jog command using the

electronic handwheel.

Do the following Service Codes and procedures:
e Code 33 Software Identification. This is needed if you call SWI Customer

Service

e Code 132 Each revolution of the EHW should display 100 counts on the

screen

e Check the LED lights on the computer module as you turn the EHW. See
section 5.3 for more information.

Possible Cause

Check This

Software may be in an indeterminate
state

Press the MODE button and reenter the same
screen and see if EHW works.

E-Stop is pressed in

Check E-Stop. Make sure the servo ON button has
been pressed to energize the servo system.

EHW has failed

Verify the wiring of the EHW and replace as
necessary. If only 1 axis will not jog, then it is not
the EHW.

Poor cable or wiring connections

Remove programming panel and check cable
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connections

Servo Motor/Drive failure

Especially, if only one axis will not jog;
See motor/servo diagnostics section 5.5

Computer module failed

See Computer module diagnostics Section 5.3

4.2.4 Vibration at Rest

While axis is holding position there is vibration or noise coming from the X, Y or
Z-axis. The axis motor may be searching or jumping back and forth.

Do the following Service Codes and procedures:
e Code 127 Measure's the backlash in the system.
e Code 128 Enter backlash compensation
e Turn the EHW on the axis in question and see if the noise goes away.

Possible Cause

Check This

Too much backlash entered in
Code 128

Recheck the machines backlash. Values should be less
than 0.002".

Inadequate or no Lubrication
to Ballscrews and linear
guides

Make sure all the ballscrews and linear guides are
getting proper lubrication. If not, check to make sure
that the lube pump is functioning properly. Also check
for any pinched or blocked oil lines. See Lubrication
section

Binding or looseness in the
Drive Train

Check for excessive backlash on an axis. Check the
torque reading of the Drive Train. Step by step,
carefully inspect the Drive Train for any binding or
looseness. It may be necessary to disassemble and then
reassemble the Drive Train. See Mechanical Drive Train
(X, Y) Section 5.2

4.3 Control Related Problems

4.3.1 Blank Screen — Black or Blue

The display is a 5” LCD that connects to the computer module via the VGA port.
The LCD is driven by 12VDC coming from the computer module through the

Overlay Interface PCB.

The display is completely black with no text or video on the screen.
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Please also read section 4.3.6, as this is a similar symptom.

Possible Cause

Check This

Power failure to the Computer
Module.

Verify that 115VAC is supplied to the computer
module and that the fuse is okay.

LCD Power is OFF.

Verify that the LCD power LED is on and green.
Press the LCD power button on the LCD User
Board inside the Panel Assy. See drawing 27604.

Connection problem with the
Overlay Power cable.

Verify that the Overlay Power cable is connected
properly from the computer module to the
Overlay Interface Board inside the Pendant.

Connection problem with the LCD
12VDC Power cable.

Verify that the LCD 12VDC Power cable is
connected properly between the Overlay
Interface Board and the LCD Controller board
inside the Pendant.

Connection problem with LCD
Digital cable.

Verify that the LCD Digital cable is connected
properly between the LCD Controller Board and
the LCD.

LCD Power failure.

Verify that the LCD power LED on the LCD User
Board is on and green. Verify that the 12VCD
green LED (D26) on the Overlay Interface Board
is on.

Computer Module failure.

See Computer Module diagnostics, Section 5.3

LCD Controller Board failure.

Overlay Interface Board failure.

See Program Panel diagnostics, Section 5.4

The display shows a blue screen with a no signal on the screen.

Possible Cause

Check This

VGA cable is not connected
correctly

Verify connection at computer module and at
programming panel.

Computer module failure

See computer module diagnostics, section 5.3

LCD controller board failure

See programming panel diagnostics, section
5.4

4.3.2 Distorted Video on Display

The display has strange characters, horizontal bars or other unfamiliar images, or

the display continually rolls.

| Possible Cause

| Check This
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Connection problem with the LCD
Digital Cable.

Verify that the LCD Digital cable is connected
properly between the LCD Controller Board
and the LCD.

Connection problem with the VGA
cable connection.

Verify that the VGA cable is connected
properly between the Computer Module and
the LCD Controller Board.

LCD Controller Board failure

See Program Panel diagnostics, Section 5.4

Computer Module failure

See Computer Module diagnostics, Section 5.3

4.3.3 Overlay Key Not Responding

The screen display is normal, but the system will not respond to an Overlay key
press. Utilizing an external keyboard or mouse the system will respond.

Do the following Service Codes and procedures:
e Code 81 (Programming Panel Key)

To check if the Programming Panel keys are working properly, press each key. If
the key is working, the corresponding key on the screen will light up. The

pendant will also beep.

Possible Cause

Check This

Software is in some
indeterminate state.

Press the E stop, then servo on button and see
if overlay not responds.

Overlay cables are loose or not
seated

Check the 3 overlay cables to make sure they
are seated properly to the overlay interface
board.

Connection problem with the
Overlay Power cable.

Verify that the Overlay Power cable is
connected properly from the computer module
to the Overlay Interface Board.

Connection problem with COM
port cable.

Verify that the COM port cable is connected
properly from the computer module to the
Overlay Interface Board.

Computer Module failure

See Computer Module diagnostics, Section 5.3

Overlay Interface Board failure.

See Program Panel diagnostics, Section 5.4

Programming Panel Failure

See Programming Panel diagnostics, section 5.4

4.3.4 Axis Faulting

The program run or jogging operations are interrupted with an Axis Fault

Message on the display.
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Do the following Service Codes and procedures:
e Code 33 Software Identification. This is needed if you call SWI Customer

Service.

For a constant fault, follow the list below.

For intermittent faults, we are going to need what fault message is on the drive
when it faults. Under certain circumstances, this can be viewed on display on
the servo driver in question. If the error message resets itself, then we will need
to view a parameter on the servo drive itself. See section 5.5 for more

information on how to do this.

Possible Cause

Check This

Connection problem with Motor
Encoder cable.

Verify that the Motor Encoder cable is
connected properly to the computer module

Connection problem with Motor
Power cable.

Verify that the Motor Power cable is connected
properly to the computer module

Excessive friction in the slide ways

See Machine Tool & Setup Section 5.1

Binding or looseness in the Drive
Train

See Mechanical Drive Train (X, Y) Section 5.2

Motor/Servo Drive failure

See Axis Motors/Servos Section 5.5

Computer Module failure

See Computer diagnostics, Section 5.3. To
rule out the computer module, swap the
cables that run to the servo at the computer
module between a good axis to a bad axis. If
the problem stays with the physical axis that
faulted, then the computer module is most
likely NOT the problem.

4.3.5 Problems Reading or Saving to the USB Drives

The USB port is USB 2.0 version. Only USB Drives formatted with FAT16 or

higher should be used.

Possible Cause

Check This

Make sure folder which programs
are saved on the USB device is
named properly.

The folder on the USB device should be
called 2 OP PROGRAMS. This folder can be
created automatically if you save a program.

USB Drive failure

See USB drive might not be compatible with
system or has failed. Verify that the USB
Drive supplied with the system is functional.

USB device is full

Check USB device for memory with service
code 327
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Connection problem with USB
cable.

Verify that the USB cable is connected
properly from the Computer Module to the
programming panel

Computer Module failure

See Computer diagnostics, Section 5.3

4.3.6 System Will Not Turn On or Boot-Up

Nothing happens when the switch is turned on or the system does not boot-up.

Possible Cause

Check This

Connection problem with the
115VAC cable.

Verify that the 115VAC cable is connected
properly to the computer module.

Computer Module fuse is blown.

Remove fuses and check continuity.

Computer Module failure.

See Computer diagnostics, Section 5.3

4.3.7 System Reboots by Itself

During operation, the screen suddenly blanks and then shows that the system

has begun the boot-up sequence.

Possible Cause

Check This

Connection problem with the
115VAC cable.

Verify that the 115VAC cable is connected
properly to the computer module.

Computer Module failed

See Computer diagnostics, Section 5.3

4.3.8 System Shuts Off

During operation, the system shuts off and will not turn back on.

Possible Cause

Check This

Fuse blown in computer module
or transformer fuses are blown.

Remove fuse and check continuity

Connection problem with the
115VAC cable.

Verify that the 115VAC cable is connected
properly to the computer module.

Computer Module failure

See Computer diagnostics, Section 5.3

4.3.9 Coolant Pump Not Working
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The coolant pump is controlled by the AUX button in run mode. When pressed it
will show the status of the auxiliary function in the status line. To test, you can
go to DRO and press the AUX button to turn the pump on.

Possible Cause

Check This

The output from the computer
module is not working

Check the F1 fuse coming out of the
computer module. There is an LED that tells
you if it is OK. Turn the coolant pump on
and check for 115 VAC coming out of the
computer module. If no voltage, then
replace computer module

Pump has failed

Check voltage at pump and replace as
required.

4.3.10 E-Stop Error

The E-stop stops the spindle and axis motors when pressed.

Possible Cause

Check This

Connection problem with the E-
stop cable.

Verify that the E-stop cable is connected
properly from the E-stop button to the
Electrical cabinet. Verify the E stop input
LED turns on at the computer module.

E-stop button failure

Check continuity with ohm meter across E
stop terminals. It should be zero ohms when
the E stop is in the out position.

Computer module failure

Verify the LED on the E-stop turns on.

4.3.11 Homing Error

The homing function is a very critical function that locates and identifies the
absolute machine zero position. This function is to be performed every time the
system has been turned on or reset. The homing function will cause each axis to
move in the most positive direction that it can.

SErD cannot home to machine Zero.

Check maching and try again. If the problem persists, call for service
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If a homing error occurs these are some of the possible causes.

Possible Cause Check This
Door is open. If the Door is open the homing routine will not
run.

Home Switch failure.

The system will move the axis to the home
switch when homing. If the switch is not seen
by the system that axis will hit the hard stop
and produce a servo fault error. This is
noticeable because the axis will move only
toward the end stop, it will not back up away
from the stop. Check the 3 home switch input
lights on the computer module when the
switch is activated.

Motor encoder failure

See Motor diagnostics, Section 5.5. Check if
software sees index angle on motor and reset
once motors rotates 360 degrees.

Computer Module failure

See Computer diagnostics, Section 5.3.

4.4 Tool Changer Problems

When the tool changer has a problem, generally you will get an error messages
describing what the problem might be. See section 5.8 for the list of error
messages and what might be the cause in addition to what is written below.

4.4.1 Automatic Tool Changer (ATC) will not move

When a tool change is commanded, the ATC will not advance towards the front

of the machine.

Possible Cause

Check This

Is the door open

Make sure the door is closed and there is no door
open message on the screen.

The computer module is not
outputting the command to
move the ATC

Check the ATC front LED output on the computer
module.

Compressed air not being
supplied to the machine.

Is air connected to the machine?
Has the air pressure been turned down at the
pressure regulator? It should be set at 90 PSI
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Low air pressure. A low air
pressure warning should appear
on the screen when the air
pressure falls below 60 psi.

Make sure the machine is receiving 90 PSI. The
tool carrier should still move if the air pressure is
low.

Something is obstructing the
movement of the ATC sliding
assembly.

Switch off the air.

Open the ATC cover and try to slide the tool
carrier. Visually inspect for any foreign objects
that may be preventing the movement of the ATC.

There is an air leak in one of
the air lines feeding the ATC
in/out pneumatic cylinder.

With the air switched on, inspect the air lines and
fittings for a leak.

ATC in/out pneumatic cylinder is
faulty

Check for air escaping from the ATC in/out
pneumatic cylinder.

The solenoid labeled 2 on
drawing 27563 has failed

If the solenoid is receiving a signal from the
computer module, then press the red button to fire
the solenoid to see if it works when commanded
manually. Make sure the table and head are in the
proper place prior to doing this.

The ATC door assist cylinder
flow controls are closed too
much, or the cylinder is jammed
S0 it cannot move

Check if the cylinder is free to move and pivot.
Check if the flow controls on the door lift are set
per recommended settings as described in section
5.9 of this manual.

4.4.2 Spindle will not orientate properly

Each time a tool change is performed, the spindle must orientate the spindle so
the dogs line up with the ATC fingers that hold the tool.

Do the following Service Codes and procedures:
e Code 510 — Spindle Setup, set spindle orientation

Possible Cause

Check This

The coupling that couples the
motor to the spindle has come
loose

This is only likely after a heavy crash on the
machine. If this happens you will need to
perform service code 510 - spindle orientation to
resolve the issue.

The spindle encoder is not being
read properly.

There is an index mark on the spindle encoder
that we are reading to orientate the spindle.
Check this by running service code 510. Make
sure parameter 10-19 in the AC drive matches
the value set in service code 510

Poor cable connection at spindle

Check the cable connection at the spindle motor
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encoder, AC drive or computer
module.

and AC drive. Also check the cable that runs
from the AC drive to the computer module

Spindle Encoder Failure

Verify that all the encoder signals are being sent
to the AC drive by verifying the LEDs for Channel
A, B and Z are turning ON and OFF when the
spindle is rotating.

Spindle drive failure

Replace drive

Computer module failure

Replace computer module. See section 5.3

4.4.3 Tool will not clamp or unclamp in the spindle

The automatic draw bar uses pull fingers that close down and pull up
simultaneously on the retention knob to lock the tool holder into the spindle
taper. These fingers act in the opposite fashion to release the tool holder. Tools
can be clamped and unclamped manually by pressing the green button on the

head. See section 4.5.5 as well.

Possible Cause

Check This

The control thinks the door is
closed when pressing the green
button on the head.

The door must be open for the green button to
work

No or low air pressure

There is no air being supplied to the machine.
Is the pressure regulator set at 90 PSI
Is there a leak in the pneumatic system?

Are the tool holder(s) or the spindle
taper bore dirty?

Examine the spindle taper bore and the tool
holder for embedded chips and “tackiness” from
excessive coolant residue. Sometimes tools that
are worn or have defects on the taper will stick
in the spindle.

The retention knob you are using is
not correct for this machine

See section 2 for an illustration of the correct
retention knob.

Loose tool holder retention knob

Check that the retention knob is tightened to the
torque value of between 70 and 85 ft Ibs

Belleville washers are damaged,
worn or fatigued.

With a BT30 tension gage, check the pull
strength of the draw bar, it should be
approximately 1000 Ibs.

The pull fingers inside the spindle
have become loose

Check the fingers are tightened to the torque
value of 20 ft Ibs.

The pull fingers inside the spindle
have been damaged

Remove the pull fingers and visually inspect for
damage and replace as necessary

50

TRAK Machine Tools
Southwestern Industries, Inc.
TRAK 20P Installation, Maintenance, Service and Parts List Manual




4.4.4 Air is not blowing through the spindle during a tool change

Air should blow through the spindle when a tool holder is being removed,
whether automatically or manually. The amount of air that flows down the
spindle is controlled by a flow control valve at the rear of the machine. See
drawing 27563-1. Press the green button on the head when the door is open to

check this.

Possible Cause

Check This

No or low air pressure

There is no air being supplied to the machine.
Is the pressure regulator set at 90 PSI
Is there a leak in the pneumatic system?

The flow control valve is not
adjusted properly

Check that the flow control valve is adjusted
outward from the closed position.

There is a blockage

Check that there are no kinked lines.

The solenoid labeled 1 on
drawing 27563-1 has failed or is

not receiving an electrical signal.

If the solenoid is receiving a signal from the
computer module, then press the red button to
fire the solenoid to see if it works when
commanded manually. Make sure the table and
head are in the proper place prior to doing this.

4.5 Control Input or Output Problems

4.5.1 Control reports low air pressure

The Control has the ability to display a number of different messages depending
on the status of the machine. A low air message would be displayed as ‘AIR
PRESSURE LOW’. The following chart describes possible causes to this condition.

Possible Cause

Check This

Air line pinched

Check that air hose is not pinched or bent.

Air pressure not set

Check air regulator for the correct psi setting.
Verify that it is set to 90psi.

Air pressure sensor not working

Check the air pressure sensor is set to 60 psi.
Check that the computer module sees the air
pressure input. A green LED should be on.

Computer module failed

See computer module diagnostics, section 5.3

4.5.2 Status Light is not functioning correctly
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The status light is used to identify the state of the program in RUN mode. The

Green beaco
once per sec

n light indicates that the program is running. A flashing green light
ond indicates the machine is waiting for the operator to start the

next program. If the light is blinking 3 times per second, there is a fault on the

machine.

Do the following Service Code:

e Code 521 — Input/Output Service Code
Possible Cause Check This
Status light failed If the computer module output LED for the status

light is on then the light or bulb may have failed.

Computer mod

ule failed See computer module diagnostic, Section 5.3

4.5.3 Lube

pump not working

The lube pump plays a key role in assuring the performance and durability of the
2 OP. Lack of lubrication can lead to problems with your machine motion due to
increased friction on the sliding ways. This lube pump is set to lubricate the

sliding ways

and ball screws upon initial power up of the control and every 60

minutes of axial movement. The control monitors the lube pump for oil level and
pressure and will produce an error when either are a problem.

Do the following Service Codes and procedures:

e Code 300 Manual turn on pump
Possible Cause Check This
Lube pump fuse has blown Check the fuse on the lube pump and

manually turn on pump with service code 300

Cable or connection problem Check cable connection at pump and

computer module.

Computer mod

ule failed See computer module diagnostic, section 5.3.
You can remove the lube pump connector
from the computer module and measure for
115 VAC when you turn pump on with service
code 300.

4.5.4 Z Axis Motor Brake is not working

The 2 OP has no counterweight to support the head when the servos are off.

The Z motor

has a brake that comes on whenever the power to the servomotor
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is turned off. If this brake fails and does not engage, the head will move
downward due to gravity. If the brake does not turn off, the motor will most
likely fault since it is trying to move the head and has additional load due to

brake being on.

When there is no power to the brake, the brake will be on (engaged).

Possible Cause

Check This

Computer module failure

Identify the status of the Z axis brake light on
the computer module. When the brake is off,
the light should be green. See computer
module diagnostics, section 5.3

Motor brake has failed

Replace motor brake. A 24 volt signal should
turn the brake off, which means the head is
allowed to move.

4.5.5 Manual tool loading button is not working (green button on head)

The 2 OP has green button on the front of the head, which allows the user to
manually load a tool into the spindle. Pressing this button activates an air

cylinder, which pushes down on

a drawbar in the spindle. This in turn opens up

the fingers that grip the retention knob on your tool. When this button is

released, the air cylinder moves
tool in the spindle.

up and the fingers grab the knob and hold the

much

Be careful when loading tools. The tool is held in the spindle with as

Warning

as 1000 Ibs of force.

Possible Cause

Check This

No air or low air is supplied to the
machine

The screen should have a flashing air pressure
low message if this is true.

Switch has failed

Check the wiring to the switch and where it
plugs into the computer module as an input. It
is called unclamp BT.

Air solenoid that supplies air to the
tool change air cylinder is not
working

Check the solenoid in question.
Check pneumatic diagnostics, section 5.9. See
drawing 27563.

Computer module failure

See computer module diagnostics, section 5.3
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4.6 Measurement Problems

4.6.1 X, Y and Z-Axis Measurements Do Not Repeat

With a dial indicator mounted to the bottom of the spindle, touch off a fixed
surface either in the X or Y-axis direction and then set the DRO equal to 0.
Crank away several inches and then touch off again at the same place. If the
reading has not returned to 0 on the DRO, zero the display and repeat the
procedure. This will test for uni directional repeatability. If the measurement
does not repeat, you have a repeatability problem that must be resolved.

Test for accumulative error by moving the axis a number of times to see if the
error gradually grows by a small amount. If the error abruptly changes by a
large amount it may be caused by a bad motor encoder.

Expected repeatability numbers should be 0.0005” or less.

Bi directional repeatability tests moving up to the same point from different
directions. If the machine does not repeat bi directionally, then you may need to
adjust your backlash compensation for the given axis using service code 128.

In order to identify whether the problem is mechanical or electrical/software,
make a mark on the motor and verify the motor shaft or coupling returns to the
correct position. If it does, but your indicator does not, then the problem is

mechanical in nature.

Possible Cause

Check This

Machine Tool & Setup problem

Check for any looseness in the setup (Tool,
Tool holder, Part, Vise, or Fixture). Make sure
there is sufficient contact between the tool
holder and the spindle. See Machine Tool &
Setup Section 5.1

Thermal expansion of the ballscrew

If the machine is run very hard at high
feedrates then this may come into play.

X and Y-axis Drive Trains are loose

Check Repeatability using the Repeatability
and Positional Accuracy procedure. Step by
step, carefully inspect the Drive Train for any
looseness. It may be necessary to disassemble
and then reassemble the Drive Train. See
Mechanical Drive Train (X, Y) Section 5.2. The
coupling is the first place you should look.
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Make sure the coupling is not slipping on the
motor or ballscrew end.

Encoder Disk or Reader Head on
motor are loose

Swap the motor in question with a known
good motor. For example, swap the X-axis
motor with the Y-axis motor. If the symptom
stays with the motor in question, then replace
the motor. If not, then the motor is not at
fault and something else is causing the
problem.

Spindle may be loose

Use a Dial Indicator and check for side-to-side
movement between the Spindle and the Head.
There should be no more than 0.0003" of
side-to-side movement.

4.6.2 X, Y, and Z-Axis Measurements are not Accurate

Measurements repeat, but with a dial indicator mounted to the bottom the
spindle, traversing the length of a gage block or some other measurement
standard, the measurement is not accurate. Check for accuracy in 1 direction
initially so as to not bring backlash compensation into play. If you reverse
direction and have not set the backlash correctly, this could be the cause of your

error.

Note: If your part has incorrect dimensions, see Parts Have Incorrect

Dimensions, Section 4.1.3.

Note: First check for repeatability of the DRO. With a dial indicator mounted to
the bottom of the spindle, touch off a fixed surface either in the X, Y, or Z-axis
direction and set the DRO equal to 0. Crank away several inches and touch off
again at the same place. If the reading has not returned to 0 on the DRO, zero
the display and repeat the procedure. If the measurement does not repeat, you
have a repeatability problem that must be resolved before the accuracy problem

can be resolved. (see 4.6.1)

Possible Cause

Do This

Part has been programmed wrong

Check the programming of your part to
make sure no errors were made.

The tool diameter or tool length has not

been entered correctly

cutter and entered it correctly. Also check
the tool length entered for your tool.
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Machine Tool & Setup problem

This is the first place to start because if your
setup is not sufficient it will affect the
accuracy of your part. Check for any
looseness in the setup (Tool, Tool holder,
Part, Vise, or Fixture). Make sure there is
sufficient contact between the tool holder
and the spindle. See Machine Tool & Setup
Section 5.1

Thermal expansion of the ballscrew

If the machine is run very hard at high
feedrates then this may come into play.

Calibration has not been performed or is
wrong

Go to service code 123 and recalibrate the
machine

Incorrect backlash values

If the machine does not repeat bi-
directionally check the backlash on the axis
in question.

See Section 7.2.

4.6.3 The DRO is not counting

The DRO for one axis is not counting when an axis is moved. Often times if this
is the case the axis will fault. See Faulting Axis Section 4.3.4

Do the following Service Codes:

e Code 33 Software Identification. This is needed if you call SWI Customer

Service.

e Code 131 turn the X or Y axis ballscrew manually to make sure the motor
encoder counts. Each axis should count 6mm (0.236") per revolution of
motor. When using Code 131, first press the E stop, then go into this
service code. It works only for X and Y axis.

Possible Cause 