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1.0 Safety

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

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

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

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

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

e 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 B11.23-2002) (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.

WARNING - Hazards or unsafe practices that could 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.

NOTE - Call attention to specific issues requiring special attention or understanding.
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Safety & Information Labels Used On The
LPM Milling Machine
It is forbidden by OSHA regulations and by law to deface, destroy or
remove any of these labels

101437
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101435

01439
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Air pressure setting

Max.pressure setting  115psi/8kg/cm
Min.pressure setting 70psi/ Skg/cm
Pressure sensor setting 60psi/4 kg/cm*

i0143

101440
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IMPROPER OPERATION OR IMPROPER MAINTENANCE

OF THIS MACHINE MAY CAUSE SERIOUS BODILY INJURY.
DO NOT OPERATE THIS MACHINE UNTIL YOU HAVE
RECEIVED OPERATING AND SAFETY INSTRUCTIONS FROM
YOUR EMPLOYER.

FOLLOW ALL SAFETY PRACTICES PRESCRIBED BY

YOUR EMPLOYER AND QUTLINED IN THE PROGRAMMING,
OPERATING AND CARE MANUAL.

ALWAYS AVOID UNSAFE OPERATING CONDITIONS

SUCH AS EXCESSIVE FEEDS AND SPEEDS.

ALWAYS BE SURE ALL SAFETY DEVICES ARE IN GOOD
OPERATING CONDITION (SEE MANUAL).

ALWAYS BE CERTAIN THAT SERVICE IS PERFORMED
ONLY BY QUALIFIED PERSONNEL.

IT 1S THE RESPONSIBILITY OF THE EMPLOYER TO PROVIDE
AND ENSURE POINT OF SAFEGUARDING PER ANSI
B11.6-1984 (R1994) & ANSI B11.8-1983 (R1994).

THE MANUFACTURER IS NOT LIABLE (RESPONSIBLE) FOR
ANY DAMAGE OR INJURY OF ANY KIND TO PERSONS OR
PROPERTY CAUSED BY OR RESULTING FROM THE
IMPROPER OR UNAUTHORIZED USE, OPERATION,
MAINTENANCE, ALTERATION, MODIFICATION, CHANGE IN
CONFIGURATION OF THIS MACHINE OR ANY OF ITS
COMPONENTS, PARTS, OR THE USE OF THIS UNIT WITH ANY
THIRD PARTY ACCESSORIES OR PARTS.

DO NOT REMOVE THIS SIGN FROM MACHINE. (@]

122774
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Safety Precautions
Do not operate this machine before the LPM 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.

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.

e Do not attempt to disable any safety interlock. Never reach around a safeguard.

Protect your eyes and the machine as well.

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

Keep work areas well lighted. Ask for additional light if needed.

Do not lean on the machine while it is running.

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

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

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.

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

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 LPM 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, Machine Major Subassemblies section of this manual

8
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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 LPM machine.

Overall Machine Dimensions

Width of LPM without chip cart and auger chute 89.75"
Depth of LPM 88"
Height of LPM with head all the way up 103"
Width of LPM with chip cart and side doors open 157"
Minimum height to fit LPM through doorway 85"

(Z cable carrier collapsed)
Minimum doorway width or height the LPM can fit through is 88” x 85” (assumes Z cable carrier
collapsed and Z axis motor removed). The 85” dimension can be reduced to 82" if further items
are removed or adjusted.

Machine Specifications
Table Dimensions

Table size 35.38” X 19.63"

Number of tee slots and pitch 5@ 100 mm

Tee slot width 0.710" or 18 mm

Table maximum load 1000 Ibs.

Ball Lock ® hold down force 2250 Ibs @ 35 in/lbs of torque
Travel

X-axis 31"

Y-axis 18.5"

Z-axis 21"

Maximum distance from spindle nose table surface 24"

Minimum distance from spindle nose table surface 3.375"

Maximum swing clearance from spindle center to column 19.25"

Maximum Rapid speed X & Y-axis, inches per minute 800

Maximum Rapid speed Z-axis, inches per minute 700

Spindle

Tool holder type CAT40

Spindle nose diameter ~3" 0or 75 mm

Maximum RPM 8000

Automatic Tool Changer

Tool Capacity 16

Maximum tool weight including holder 15 Ibs

Maximum tool diameter 3.14"

Carousel speed .8 sec from station to station
Tool selection system Bi-directional/ shortest path
Retention knob See section 2.4.4

Air Requirements

Pressure CFM or SCFM 90 psi 2.5 or 18 at 90 psi
Quality Air dried/ water separator upstream of
the LPM
9
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2.2 Maximum Spindle Torque and Horsepower

The following graphs illustrate the continuous and peak torque vs RPM and horsepower vs RPM
for the LPM 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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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.

2.3 ProtoTRAK PMX Control Hardware
11
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2.3.1 Pendant Assembly

The pendant assembly on the LPM is the sheet metal control box that sits in the upper right hand
corner of the machine. The pendant assembly contains the program panel, run panel, 4 USB
ports and a servo on button and cable. The pendant assembly can rotate and sit at a 45 or 80
degree angle or sit flush with the machine. See drawing 26584 at the rear of the manual.

2.3.1.1 Program Panel

The program panel is the upper panel found on the LPM pendant assembly. The
program panel is where the user enters all the associated information when creating,
setting up and running a program.

The program panel consists of the program overlay and a 12.1” LCD. At the rear of the
assembly the VGA cable connects to the back of the assembly and routes back to the
electrical box. The VGA cable carries video signals from the computer module to LCD
controller board. There are also 3 local cables that route between the LCD and
associated boards. They are the LCD inverter power, LCD user interface and LCD power
cables.

2.3.1.2 Run Panel

The run panel is the lower panel found on the LPM pendant assembly. The run panel is
where the user is able to turn the spindle on, move the machine around with the
electronic handwheels, control the spindle and feed overrides and where various outputs
can be turned on or off. Things like the coolant pump, auger, etc.

The run panel consists of the run overlay, electronic handwheel and E-stop switch. At
the rear of the assembly there are 6 cables that connect to the back of the assembly and
route back to the electrical box. They are the COM port cable, handwheel cable, USB
cable, E-stop cable, overlay power cable and ground wire.

The COM cable communicates between computer module and overlay interface board.

2.3.2 Electrical Cabinet

The electrical cabinet is found at the rear of the LPM on the right side. The electrical cabinet
contains the main control hardware for the machine. The main components are as follows:
computer module, AC spindle drive, servo drives, input/output modules, relays and contactors.
See drawing 26571 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 program panel, run panel, AC spindle
drive, servo drives, motor signals and feedback and input/output modules. 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 4 more USB ports and a network port. We ship the machine
with 3 USB ports having something plugged into them. The 3 USB ports contain the following:
machine option key, a D drive for part storage and an overlay interface USB cable. The network
port is available to the user if they want to network the control to an offline computer or
network.

12
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2.3.4 Servo Motors

The LPM can run up to 4 axis motors. The 4" motor would be used to control a 4™ axis indexer.
The motors used on the X and Y axis are rated for 5.7 N-m of torque. The Z axis motor is rated
at 11 N-m and also contains a mechanical brake that holds the head in position when the power
is turned off to the machine.

2.3.5 Servo Drives

The LPM can also contain up to 4 servo drives. The 4™ servo drive would be used to control a 4™
axis indexer. The servo drives receive signals from the computer module which in turn send
signals to the servo motors. The X and Y axis servo drives are identical and the Z axis and 4t
axis servo drives are programmed differently for their unique application so this means that only
the X and Y axis are interchangeable.

2.4 Machine Major Subassemblies
2.4.1 Spindle

The spindle is contained within a cartridge and CAT 40 tool holders must be used. The spindle
bearings are permanently lubricated and require no additional attention by the user. The spindle
is also air cooled, and 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.

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 10 HP and drives the spindle via a timing belt. The ratio between the
spindle and spindle motor is 1 to 1. The RPM range for this machine is 150 to 8000 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 1500 Ibs is generated to clamp the
toolholder to the spindle. The Automatic Draw Bar Assembly uses full system air and requires no
adjustment. The air cylinder that does the clamping and unclamping is lubricated with a small
cup. Make sure to check the oil level in this cup on a regular basis.

13
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2.4.4 Retention Knobs

The LPM uses CAT40 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 26800-2.
|—— 988 -
5/8-11 UNTha :

4 -1
4 45

589 DIA.

__ 1

6I6 @ 392 @

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 LPM 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

The tool changer is an armless carousel type automatic tool changer that has a capacity of 16
tools. The carousel is mechanically indexed by means of a Geneva mechanism. The position of
the carousel is controlled by a signal from Home Position Sensor. As an additional safety feature,
the ATC also has Tool Detect Sensor at the “ready position”. This means if a tool is sitting in this
position and the control tries to put the tool in the spindle into this spot, an error will be
generated by the control.

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 an 8 mm pitch ballscrew. The axis motors direct drive the
ballscrew.

2.4.7 Worktable

The LPM 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 LPM is based on these ball locks as we ask the user which ball lock
location they wish to run the part on. The 3 locations are called ball lock A, B and C. The
distance between ball locks A, B and C are approximately 7.829”".

14
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Figure 2.4.7a

2.4.8 Limit/Home Switches
Each axis has a limit switch, which serves two purposes, to protect the LPM in the event of an
over-travel situation in either the positive or negative direction, and secondly for the purpose of
homing the machine. The following table describes where the cams are that trigger the limit

switches.

Table - Limit Switch Cam Locations

Axis End

Location of Cam Bracket

Cam Location

X-axis Negative End

Left hand side of the table (front)

Upper channel

X-axis Positive End

Right hand side of the table (front)

Lower channel

Y-axis Negative End

On the base casting, beneath the saddle (back)

Upper channel

Y-axis Positive End

On the base casting, beneath the saddle (front)

Lower channel

Z-axis Negative End

On the column casting (upper)

Right hand channel

Z-axis Positive End

On the column casting (lower)

Left hand channel

ATC Home Position
Sensor

ATC shroud

Target bolt on the
carousel

ATC Sliding Body, Bracket-Sliding Body Support, left Sliding Body
home
ATC Sliding Body, Bracket-Sliding Body Support, right Sliding Body

Advanced

Warning

It is not recommended that the position of the limit switches be changed. They are
preset at the factory and should require no additional adjustments. Should any major
adjustments be done, service code 500, 505 and/or 501 and 502 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 at the rear of the machine.
While the system is automatic, it is recommended that after long idle periods, the machine be
manually lubricated by pressing, holding (about five seconds) until the system is charged, then
releasing the square green button located on the lubricator, repeat two to three times. The
lubricating system delivers 2 shots of oil when the machine is turned on at the disconnect switch,
and 1 shot every 30 minutes of axis motion. Each shot provides 2.7 ml of oil. The lubrication
reservoir should be maintained on a daily basis, filling only with high quality lubricating oil. All
pneumatic components are lubricated by means of an inline oiler. See section 3.11

2.4.10 Coolant and Coolant Wash System

The coolant and coolant wash system uses two pumps, one for providing coolant to the work,
and the other for washing the chips into the auger. Wash areas can be controlled by the flexible
coolant lines found at the base of the enclosure, both left and right-hand sides. Coolant wash can
also be done with the use of the hose and nozzle found on the front exterior of the enclosure.
The coolant pump must be turned on for this hose to work. We recommend you close the
coolant pump hoses at the spindle to provide the most pressure to the hose.

The coolant tank holds approximately 55 gallons of coolant.

See drawing 26943 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. Air pressure to pneumatic components, the ATC slide mechanism, air blast and
air purge (internal spindle) can be controlled individually by means of the adjusting valves
located at the back of the LPM. See drawing 26930 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.

The enclosure is also equipped with left and a right latched and lockable access doors.

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

2.4.13 Status Lights

The machine has a status light attached to the top giving the user status of what is going on.
The lights perform as follows:

a. The green light is illuminated when the machine is running a program.

b. The yellow light is illuminated when operator input is required, like when a part change
needs to be done.

c. Thered light is illuminated when an alarm has occurred.

16
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2.4.14 Chip Removal System

The LPM uses an auger chip removal system. When the forward direction is chosen on the run
panel, the auger will displace chips into the chip cart. It can be run momentarily in the reverse
direction in order to free a jam.

WARNING!
Use Extreme Care When Working with the Auger, serious injury could occur.

2.4.15 Work Lamps

The LPM comes equipped with two fluorescent work lamps, which come on automatically when
the power is turned on.

2.4.16 Transformer Option

The TRAK LPM comes with an optional step down transformer, which takes 440 volts down to
220 volts. The transformer comes with multiple taps to allow for up to 3 different input voltages.
The 3 taps are rated for 400, 440 and 480 volts. See figure 2.4.16a. The machine ships out
from the factory with the wires attached to the 440-volt taps. Please adjust these 3 wires
depending on the input voltage to the machine.

There is also a 200 volt and 220 volt tap on the secondary side of the transformer. In most
cases the wires will be on the 220-volt tap. As a general rule, we would like the output voltage
from the transformer to be between 220 and 230 volts. On a rare occasion where the customers
shop is around 500 volts, it may be necessary to move the wires from the 220 to 200 volt tap.
You should also place the primary side wires on the 480 taps.

In the case of 415 volts, it is better to place the wires on the 400-volt taps as the output voltage
will be closer to 230 volts.

Move these 3 wires as .8

necessary depending on |
he input voltage to the ==

machine. If the input
oltage is 480 volts then

move all 3 wires to the

480 volt taps. The same

is true if the input voltage

is 400 volts.

Figure 2.4.16a

Please see drawing 26939 at the rear of the manual for more information.
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3.0 Installation

3.1 Lifting and Placing the LPM

The LPM must be lifted and/or moved with a forklift with @ minimum capacity of 15,000 Ibs from
the rear of the machine or from either side. Make certain that the blades of the forklift are
completely through the casting cutouts beneath the machine before lifting. The LPM may also be
lifted via eye bolts placed at the top of the column and in the front of the Y axis on the bed.

Figure 3.1a

Figure 3.1b
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Figure 3.1c

e P
Figure 3.1d
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Eye bolts should be attach here on the Y axis of o
he bed. Eye bolts ship loosely with the machine =
and will not be in place when machine arrives.

' -—r \
Figure 3.1e

IS

Important
Before lowering the machine make certain that the six leveling screws have been
lowered all the way down then backed-up two complete turns. Failure to do this may
mean the machine will be sitting too low to allow the coolant tray to fit underneath it.

It is highly recommended that the footprint of the LPM leveling screws be placed on only one
concrete pad and not across two.
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3.2 Leveling Screw Locations

35.

69

3.3 Uncrating the LPM

1.

2.

Remove the loose articles from the pallet and check them against the loose Inventory
Checklist (Section 3.4).

The tool measurement cart kit and the tooling pre-setter will require some assembly.
Instructions to assemble will be found in the kit.

Remove the 5 M6x15 SHCS that secure the saddle and table support brackets, and
remove the brackets (See figure 3.3a)

Remove the 4 M12x40 SHCS that secure the column support bracket from the table and
the head, but DO NOT ATTEMPT TO REMOVE THE SUPPORT AT THIS TIME. (See
figure 3.3b)

Remove the ATC cover, left. Remove the M8x60 SHCS that secures the ATC during
shipping (See figure 3.3c).
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Figure 3.2a illustrates the 6 locations for the leveling screws on the LPM.
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Remove this screw to
allow the ATC to

move. Used only for
shipping.

Figure 3.3c
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Releasing the Head Support Bracket

—

Disconnect the motor and encoder cables to the motor.

Remove the four M8X30 SHCS that secure the Z-axis motor to the bracket. Carefully
rotate the motor in the clockwise direction three complete turns and re-secure the motor.
Fasten the motor back down in place.

Note:
When the Z-axis motor is attached and power is off, the motor has a
mechanical brake that holds the column in place.

Figure 3.§d

4. The column should now be raised up off of the support by approximately one inch, IF IT

IS NOT, DO NOT PROCEED UNTIL IT IS DETERMINED WHY THE Z-AXIS BRAKE
IS NOT FUNCTIONING PROPERLY.

Remove the column support bracket (See fig 3.3b). Customer is to retain the column
support as a tool for a variety of services in the future.

Lifting and/or Raising the LPM

The spindle bracket support must be used whenever the machine is being moved or the Z axis
motor is being replaced as it will support the weight of the head.

1.

2.
3.

Place and secure the spindle support bracket on the table at the second slot from the back.
See figure 3.3b

Jog the Z-axis downward and stop it just before the head rests on the bracket.

Align the spindle support bracket with the 2 tapped holes under the spindle head and then
install the two M12 SHCS and tighten until snug. Continue to jog the head downward until it
rests on the support bracket, tighten down the M12 SHCS.
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3.4 Shortages: Inventory Checklist

The following items will come with the LPM. Please note 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
Box #1
(1) Self-coiling air hose — p/n 26961
(1) Air nozzle — p/n 26960
(1) Coolant nozzle and fitting — p/n 26958
(1) 10’ 120 PSI rated hose — p/n 26959
(1) Air and coolant nozzle bracket — p/n 27044

Box #2
(1) Toolbox containing the following — P/N - 27646
(2) Leveling pads — P/N 26922
(1) Set of touch-up paint (1 can RAL 7035, 1 can RAL 7040 & 1 can of hardener) — P/N 27644
(1) 3émm open end wrench — P/N 27643
(2) Eye bolts - P/N 27645
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Loose standard parts on pallet (note —a number of these items will be found in the coolant tank)
(1) Chip container — p/n 27041

(1) Auger chute — p/n 26946

(1) Oil/coolant overflow tank - 27045

(2) door handles — p/n 26881

(2) Y side covers — p/n 26818-2

(1) X axis front way cover — p/n 26818-4

(1) Measurement Scale box

(3) Boxes that hold the measurement cart

Brackets fastened to machine and need removal
(1) Column support bracket

(1) Bed shipping bracket

(1) X-axis shipping bracket

Hardware Kit Box — p/n 26533

1. CD containing LPM Programming and Service Manuals (not shown in picture) — 27104
2. LPM Programming and Operating Manual — 26728

3. Label — SWI Logo for Measurement Cart — 26970

4. Instruction for Measurement Cart — where to place SWI logo — 26816-DOC

5. Ball lock Clamping Shanks - 26712 .

NOTE - Please place Offline and/or DXF software kits in hardware box if ordered.
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Potential Optional Items

Small Fixture Plate

Medium Fixture Plate

Large Fixture Plate

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

Ball Lock Guide Assembly

Fixture Cart — comes in 3 boxes

Retention Knobs — a kit of 16 knobs

Primary Liner Kit — comes with 8 liners

10 Secondary Liner Kit — comes with 8 liners

11. Ball Lock Clamping Kit — comes with 4 clamping shanks
12. 6” Kurt Vise

LoOoNoU LN

Final packaging of all standard loose parts and optional items — subject to change depending on
optional items ordered
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3.5 Installation Checklist

Installer — Use this checklist to assure a complete setup on the LPM.

O 1. Shut off power to the machine.

O 2. Visually inspect the 220 volt wiring (or 440 volt if transformer 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. Make sure a strain relief is being used where the
wiring enters the cabinet. Have the customer repair any wiring discrepancies. See figure
3.6.1a. Double check how the machine has been grounded and notify user if it is not done
per our recommendations.

O 3. If 440 volt transformer option is installed, measure incoming voltage and adjust
transformer taps as necessary. See section 2.4.16.

O 4. Clean the machine if needed and remove any remaining protective grease.

O 5. Unlock table, saddle, head and tool changer by removing support brackets WARNING!
Refer to section 3.3 before proceeding. Install 2 door handles on front door. Re-install
the door lock L shaped bracket that will be found mounted in reverse on the door bracket.

O 6. Re-attach the Z cable carrier if it has been disconnected for shipping purposes.

O 7. Re-attach the Z motor power and encoder cable if it was disconnected during shipment.
Make sure to thread the cables on all the way.

O 8. Turn on the power to the machine. Verify the lube pump cycles 2 times when machine is
turned on.

O 9. Adjust air pressure on the main air regulator to 90 psi. Adjust air regulator for the spindle
cartridge to 7 psi.

a 10. Check the level of the machine. The machine should be level to within 0.0005"/12 inches
front to back and 0.0005" inches side to side. Adjust level with rear screws as necessary for
spindle tram.

O 11. Temporarily fasten the left side X axis way cover and front Y axis way cover prior to
homing. This is to ensure we don’t damage these covers by accident. We say temporarily
because you should remove it again to check lubrication as step 13 states.

O 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?
Did the ATC home properly? Station # 1 should be at the tool change position.

O 13. Jog the X, Y and Z axis back and forth until the linear guide surfaces are well lubricated.
Oil should be visible on all the linear guide surfaces and ball screws. Once lubrication is
verified, attached all way covers.

O 14. Go to DRO mode and move each axis in a positive direction.

Select the X axis, does the table move to the left 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 FAST mode is 0.100"

O 15. Final test each axis by jogging at FAST speed into the soft limits. Verify the machine
does not hit the hard limit switch or hard stop on the machine. Re-adjust limit switch cam if
it does. Service Code 500 may need to be performed if major adjustments have been made to
the X and Y axis limit switch system. If the Z axis is adjusted, then service codes 501 and
502 may need to be performed. Service code 505 must also be run to reset the soft limits on
all axes. See section 5.12

O 16. Check to make sure that the E-Stop button is functioning correctly.

Turn spindle on and power feed an axis. Press the E-stop button during this operation and
verify the spindle and axis stops. You will need to press the RESET button once this is done.
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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.

17. Wire up the auger, coolant pump and coolant wash pumps per section 3.6.3.

18. Turn the auger (chip conveyor) on in the forward and reverse directions and make sure it
turns in the correct direction. You need to hold the REVERSE key down for the auger to turn.
FWD should cause the auger motor to turn CCW when viewing from the rear of the motor.

19. Turn the coolant wash pump on and make sure it rotates in the correct direction
(Counterclockwise). Note: Coolant coming out of the wash down nozzles is not an indication
that the pump is turning in the proper direction. Observe the direction of the motor fan.

20. Turn the coolant pump on by pressing the coolant ON button and make sure it rotates in
the correct direction (Counterclockwise). Note: Coolant coming out of the nozzles is not an
indication that the pump is turning in the proper direction. Observe the direction of the motor
fan.

21. Turn the AIR blast on by pressing the Air ON button. Open and close the valves and
make sure there are no leaks.

22. Is the spindle motor fan running? Is it turning in the correct direction? Air should be
blowing up and away from the motor.

23. 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.

Press the DOOR LOCK button and make sure the door locks when pressed.

24. 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
26930.

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

25. Press the jog button on the run panel to jog the ATC carousel. Each press of the forward
and reverse button should move the ATC 1 station. Jog the ATC completely around all 16
stations. The door must be closed. Also make sure the ATC is rotating in the correct
direction. When the FWD button on the ATC is pressed the ATC should rotate from station 1
to station 2, etc.

26. Physically load and tool in and out of the carousel to make sure the orientation angle and
tool change height are correct. This can be done by assigning a tool to the carousel and then
using the ADD TOOL feature in TOOL LOADING. Use CALL TOOL to bring it back to the
spindle.

27. Turn off air to the machine (in-line switch) and verify the control recognizes low air
pressure. There should be a warning message on the screen.

28. Run spindle in DRO in forward and reverse at low speeds.

29. Run the 10 minute warm up program.

ojog|] 0O

30. Spindle head test
Run spindle at 1000 RPM for 5 minutes

Run spindle at 8000 RPM for 5 minutes
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.

30a. Make sure the “Tool Detect Sensor” is working and seeing a tool in the location.

31. Double check the tool change height with service code 501. Once verified, check to
make sure that the tools load and unload properly into the tool carousel, the tool should not
deflect as the tool is being loaded automatically into the spindle.
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O 32. Double check the motor index angle for each axis using service code 505. Index angles
must be checked in the positive direction, towards the homing switch. If this needs to be
modified, then steps 33 and 34 may need to be done as well as setting the tool change height
with service code 501.

33. Double check the position of each ball lock location. Modify service 500 as necessary.

34. Double check the base tool height and adjust service code 502 as necessary.

OO0

35. Assemble the tool measurement cart and tool measurement gage. Make sure to align
the tool measurement gage per the instructions included with the kit. Make sure to attach
the SWI logo that comes in the hardware kit to the cart.

O 36. Assemble the optional fixture cart if ordered. Make sure to attach the SWI logo to the
cart.

O 37. Wipe down machine.

3.6 Electrical Connections

3.6.1 Main Power to the Machine Connections

The 3 phase 220 voltage (208 — 240 V acceptable) is connected to L1, L2 and L3 at the power
switch inside the electrical box. Connect the ground wire as shown in the figure 3.6.1a. See
section 3.6.2 for further grounding information.

CUSTOMER TO
PROVIDE
STRAIN RELIEF

GROUND H

Figure 3.6.1a
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3.6.2 Machine Grounding

It is strongly recommended that the machine be earth grounded in shops with an inadequate
building grounding system. A dedicated copper rod 8 feet or so in length should be driven into
the ground near the LPM. This may also require the ground rod to be bonded to the buildings
ground as well, consult with your electrician on this matter. A ground wire should then be run
from the filter ground to the copper rod. Please see figure 3.6.2a for where to connect the
ground wire on the filter. The ground wire should come up through the bottom of the electrical
cabinet in the same location as the coolant pump cables. The wire should be 6 gage in size. See
figure 3.6.2a. Figure 3.6.2b shows an OK method for grounding.

Incoming
ground
from power
input

Recommended
grounding method for
machine

Earth
ground to |
copper rod il

Figure 3.6.2a
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OK method for
grounding, but
earth ground is
highly

recommended

Figure 3.6.2b

3.6.3 Coolant, Washdown and Auger Motor Connections
The coolant, washdown and auger motor cables are routed through the soft seal opening at the
bottom right-hand side of the electrical box as shown in the figure.

Figure 3.6.3a
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auger fvd = )
- Wa

\Wire the auger, coolant wash and coolant pum
into K3, K5 and K6 respectively. The wires
come in from below.

Figure 3.6.3b
The auger motor wires are identified as U6, V6, W6 and GND. They are to be connected to
contactor K3 at terminal points T1, T2, T3 and GS28 respectively. See sheet 2 detail I on
drawing 26734 for the grounding locations.

The coolant wash pump wires are identified as U2, V2, W2 and GND. They are to be connected
to contactor K5 at terminal points T1, T2, T3 and GS29 respectively.

The coolant pump wires are identified as U4, V4, W4 and GND. They are to be connected to
contactor K6 at terminal points T1, T2, T3 and GS30 respectively.

To verify the main power to the machine is correct, the auger should be rotating in the counter-
clockwise direction when viewed from rear of motor. If it is not correct, turn off the main power
and switch any two of the line-in wires. Also make sure the coolant pump and coolant wash
pumps are rotating the correct direction. There are labels on the pumps indicating which
direction is correct.

3.7 Air Connections

3.7.1 Air Connection

Connect the air supply to the quick disconnect coupling to the left of the pressure regulator and
beneath the in-line air switch. The air supply line should have a minimum of 2" inside diameter.
It is recommended that a water separator or air dryer be installed upstream of the LPM air
supply. See the pneumatic drawing 26930 for where the air is connected to the machine and all
other pneumatic information.
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3.7.2 Air Regulators and Solenoids

The LPM consists of 2 air regulators, 3 air flow valves and 4 solenoids that need no adjustment.
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 and the secondary one that
supplies air to the spindle cartridge should be set at 7 psi. These regulators are adjusted by
pulling the cap upward and rotating the cap clockwise to increase the air pressure and CCW to
decrease the air pressure.

The 3 air flow valves should be set at the factory but can be checked as follows. For the valve
that controls the flow of air through the spindle during a tool change, close this valve and open it
6 turns and then lock it in place. For the other 2 valves that control the speed by which the ATC
moves in and out, they should be opened all the way and locked in place.

The in-line air switch shown in figure 3.7.2a turns the system air on and off, put the collar in the
lowered position (off) before connecting the air supply. Push upward to turn on the air.

Air on/off.
Push down to
urn air off

Figure 3.7.2a

3.8 Placing the Coolant System

Locate coolant tank beneath the machine.

2. Remove loose ends of coolant hoses from the underside of the LPM enclosure and route
them to the pumps.

3. Attach and secure these hoses with hose clamps per the diagram below. Each coolant hose

will be marked 1 through 5 on the hose and 1 through 5 on the attachment point. For

reference, hose labeled 1 is the coolant wash left (as viewed from rear of machine), hose 2 is

coolant wash right, hose 3 is coolant to spindle tool nozzles, hose 4 is return line from

overflow tank and hose 5 is to the coolant gun.

—
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Figure 3.8a

3.9 Cleaning the LPM

—

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, saddle and head left
and right, up and down when cleaning.

3. Clean the way covers as they come shipped with a rust prevention spray on them. WD-40
works well to remove this agent.

4. When cleaning the windows, use a suitable cleaner that DOES NOT contain ammonia or

solvents that could damage that polycarbonate windows.

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

3.10 Leveling Procedure

Leveling the LPM in the field consists of leveling the machine and then adjusting the level, if
necessary, to make sure the tram of the spindle is perpendicular to the table.

Leveling the LPM

1. Set the machine on its 4 leveling pads L1, L2, R1, & R2 on a solid, level floor prepared in
accordance with the state and local rules for machine tool installation.

2. Clean the table thoroughly and place 1 or 2 precision Spirit levels or electronic levels in
the center of the table in the positions illustrated in figure 3.10b.

Caution!

34

Southwestern Industries, Inc.
TRAK® LPM Installation, Maintenance, Service, & Part List Manual




If using 2 levels, make sure each level is measuring correctly. To check, place the level in one
direction and note reading and then flip 180° and see if the reading is the same. If not, have the
level recalibrated.

3. Leveling is achieved by using leveling screws R1, R2, L1 and L2. See figure 3.2a in
section 3.2. Adjusting screws R3 and L3 should be left loose with the leveling pads and
have no pressure at this time. A 36 mm wrench is required to adjust the leveling bolts.

4. With the precision levels placed on the worktable as shown in 3.10b, level the LPM to
within 0.0005"/10 in.

5. If the machine must be anchored to the floor, follow the general instruction for installing
machine tools when anchoring.

6. If the machine must be installed on vibration mounts/pads (rubber, commercially
available leveling and vibration mounts, etc.) follow the instructions delivered with the
mounts/pads, ordering them to satisfy the load of the machine and the maximum weight
of the workpiece (~10,000 Ib.).

7. When machine is correctly leveled, lock the adjusting screws in place with their hex nuts.
See figure 3.10a

-

Figure 3.10a

Adjusting 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 .0008 TIR, adjust the R3 and L3 leveling bolts to adjust
the tram within specification. This will tend to help adjust any error you have in the Y
axis for the tram. By adjusting these bolts, you can in affect slightly affect the column
and bring in the tram.

3. Once complete, lock all leveling screws in place with the lock nuts. See figure 3.10a
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Figure 3.10b

3.11 Lubrication

3.11.1 Way Lubrication

The auto lube system provides centralized automatic lubrication for the linear guides and
ballscrews. The lube pumps 1-liter reservoir is serviced with Mobil Vactra Oil No. 1 or equivalent
(IS032). The pump is factory set to distributor 2.7 ml of oil for every cycle of the lube pump.
The lube pump cycles automatically 2 times upon initial startup of the control and then 1 cycle
for every 30 minutes of axis movement time. Each cycle of the lube pump lasts for 5 seconds or
so, once the lube pump is turned off, oil is then discharged from the spring loaded oil manifolds
to the linear guides and ballscrews.

Discharge Pressure - Approximately 200 psi

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
IS032 oil (ex Mobil Vactra Oil No. 1) or equivalent. If the lube pump runs dry a flashing message
will appear on the screen that says LOW OIL. The control will allow the machine to complete its
current cycle and 2 additional ones before stopping the machine and not allowing it to run until
the lube oil gets replenished.

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 TRAK LPM
linear guides and ballscrews.

To manually activate the lube pump, press the button on the pump and hold for 5 seconds until
the lube pressure builds up and then release. Repeat this process 2 or 3 times.

See lubrication system drawing 27050 for an overview of the system.
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3.11.2 Other LPM Lubrication Points

1.

Tool Change Air Cylinder Oil Cup supplies oil to the “Air Over Oil” cylinder and should not
require replenishment. However, if it does fill the oil cup on the front of this cylinder with an
IS032 oil or equivalent.

Oiler

Once every 2 weeks:

Fill the oiler that supplies lubrication to the solenoid valves and other various components
within the pneumatic system with an ISO32 oil or equivalent. It holds approximately 5
ounces. See drawing 26930.

Grease fitting on ATC

Yearly:

Apply a good grade of general-purpose grease like Shell Darina AX or equivalent through the
grease fitting on the top of the ATC. This provides lubrication to the sliding rails as the ATC
moves in and out from the spindle. Make sure to supply enough grease to distribute grease
through the grease line that connects between the top and bottom rail.

3.12 Cutting a Euclid Block

The test part may be machined at the completion of the installation.

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

Tool: .750 end mill, 2 flute, high speed steel, sharp
Coolant: Flood coolant

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

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

3. Load in the Euclid block program from the ProtoTRAK PMX C drive, it is part number
euclid.PT7. Itis found under the PT4 folder followed by the SWI TEST PROGRAMS
folder.

4. Go to the checklist found in machine setup mode. The checklist will take you through all

the steps necessary to run the part. Start with step 6

Set your ball lock location to be B.

6. 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. The values you are entering
are the distances in X and Y from ball lock B and the distance from the top of the part to
the top of the table for the Z.

7. Go to the tool management screen and assign the tool to carousel location 1. You can
also chose to load the tool manually and so you can assign the tool to location 17.

8. Enter the Z offset location by measuring your tool against the base tool on the tool
measurement cart.

9. Go to tool loading and load this tool into the carousel by pressing ADD tool.

10. Set the coolant to AUTO if you are going to use flood coolant.

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

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

b

X =1.318
Y =1.318
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Event(s) # Description Depth of Cut
2 circle pocket — cuts middle circle -.250
3 circle frame — cuts outer 1.830 diameter circle -.250
4 circle frame — cuts material from corners remaining on Euclid block -0.250
5 roughs material in upper right-hand corner -. 500
6-13 cuts triangle on Euclid block -.500
14 rectangular frame — cuts outer 2.750"” rectangle -.750
15 position to 1.318 on Xand Y +10.000
13. Mount a dial indicator in the quill and check the circles.
14. Check the runout of the sides of the square frame.
15. Inspect the machined surfaces for smoothness.
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3.13 Indexer Installation

The following section describes how to install a 3™ party indexer to the LPM machine. All
machines will come with a cable that runs from our electrical box to the indexer. It may be
necessary to use a different connector that matches the indexer you have chosen. It is also up
to the customer to provide the necessary power (typically 110 volts) to run the indexer.

The following cable in figure 3.13a is used to send signals back and forth between the indexer
control box and the ProtoTRAK control. The output to the indexer from the ProtoTRAK is done
via a contact closure on the green and black wires. The ProtoTRAK sends a 0.3 second pulse to
the indexer as required per the program written in the ProtoTRAK control. The input back to the
ProtoTRAK is carried through the red and white wires. The indexer will need to provide a contact
closure, which tells the ProtoTRAK that it is done indexing and the program can begin again.

The red and white wires go into the IM2 module at A16 and common respectively.
The green and black wires go into K7 relay on RM2 on the NO and common terminal respectively.
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DH[ 1 | || | ﬁ ==
Fl T =
) P Ren Lot
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4 BLACK | INDEX, OUT A
WIRING DIAGRAM
Figure 3.13a

The following pictures depict how you might wire up and mount your indexer.
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he recommended
location to mount the
indexer control box.

Figure 3.13b

Cable we supply for indexer. The
connector may need to be changed for the
indexer you choose. It is compatible for the
ypical Haas Indexer.

Cable to Indexer

110 Volt power to
indexer

Figure 3.13c
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Air and power are
. [routed down from the
| top of the enclosure
“and plugged in as
shown.

Figure 3.13d

If air is required for
your indexer, you
can tap into this
manifold.1/4 BSPT

Figure 3.13e
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he indexer cable should
be routed down through
his opening and up to
your indexer.

Figure 3.13f

Recommended location
or your electrician to
mount a 110 volt power
source.

Figure 3.13g
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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
e Code 134 - Friction Feed Forward
e Code 508 — S Curve On - Accel and Decel

Possible Cause Check This
Too much backlash entered for code Verify nothing is mechanically loose and the backlash
128. values are not higher than what physically is in the
system.

Friction feed forward set too high or low | Check the value of code 134. Default values are 1000 for
Xand Y. Typical values are a few hundred above or
below this value.

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 proper
Ballscrews and Linear Guide surfaces 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 3.11

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

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

Too aggressive acceleration and Turn on service code 508 (S curves on) to lessen
deceleration of axis motors acceleration. This will improved the Z surface finish on a
part.
43

Southwestern Industries, Inc.
TRAK® LPM Installation, Maintenance, Service, & Part List Manual



4.1.2 Circles Out of Round

Circles are not round within 0.001” 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
e Code 134 — Friction Feed Forward

Possible Cause

Check This

Backlash values set too high or low

Check code 128. Typically values for backlash should be less
than 0.0005”. Reset values as necessary.

Friction feed forward set too high or low

Check the value of code 134. Default values are 1000 for X and
Y. Typical values are a few hundred above or below this value.

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

Machine not level

Verify that the machine is level to specification.

Head is not trammed

Verify that the Head is trammed to specification.

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

Make sure torque is lower than 20 in-lbs. Normal values for a
machine that is aligned and adjusted properly should be
between 10 and 15 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
Parts are being machined with dimensions that are different than those programmed. Typical

accuracy expectations should be:

o Circles: 0.001” TIR over a 1.830" DIA (assumes cutting euclid block)
e Positional Accuracy: 0.0002"

¢ Repeatability: 0.0002"

Do the following Service Code:

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

e Code 1