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N Numerical keys
@ Controls of the MILLPWRG?
oc Key Function
; Keys on console
o n ZERO key.
- Motion control keys
= Key Function ONE key.
o B GO key (e.g. run a program).
2 0 ey
- STOP key (duel function: press once to
b m pause, press twice to stop a program).
(o] THREE key.
ﬂ Data entry keys
o
u Key Function u FOUR key.
=
(o) CANCEL key cancels operation, i.e. form. -
FIVE key.
&) o y
e CLEAR key clears selections, i.e. values in
a field, a program step. n SIX key.
= USE key completes operation, i.e. data
entered in a form. SEVEN key.
ENTER key completes selection, i.e.
values entered in a field. n EIGHT key.
Function keys
_ o I
Key Function
ABS ABS/INCR key toggles between Absolute
INCR or Incremental positioning. - DECIMAL key.
DRO DRO/PGM key toggles between the DRO
PGM display or Program mode display. +/- PLUS / MINUS key.
VIEW key opens a dialogue for setting )
e graphic display parameters, i.e. type. Axis keys
Key Function
INFO INFO key opens on-screen manual. AXIS keys open the datum, or preset
MM key toggles between INCH or MM
- mode
’ Soft keys
SETUP SETUP key opens configuration menu. Key Function

SOFT KEYS performs the function directly
above it.




Move table and navigation keys

Milling function keys

Key Function Key Function
LEFT ARROW key will move the table or TooL .
o display cursor depending on the function TOOL key opens the SET TOOL dialogue.
selected.
RECT RECT key opens the Rectangle milling
RIGHT ARROW key will move the table or — popup Menu.
° display cursor depending on the function
selected. ciRcLe CIRCLE key opens the Circle milling
: O popup menu.
UP ARROW key will move the table or
o display cursor depending on the function HoLEs HOLES key opens the Hole pattern popup
selected. @] menu.
DOWN ARROW key will move the table or =a POS key opens the POSITION / DRILL
display cursor depending on the function . data input dialogue
selected. ]
LNE LINE key opens the MILL LINE data
Calculator function keys o’ input dialogue.
. ARC ARC key opens the MILL ARC data input
Key Function o—j dialogue.
CALC CALC key opens the calculator. e BLEND key opens the BLEND \
W CHAMEFER data input dialogue.
o PLUS key. BLANK key opens the user defined milling
function data input form.
- MINUS key.
" MULTIPLIER key Peripherals supported:

DIVIDE key.

Potentiometer for feed rate override

Feed rate override

ACU-RITE MILLPWR®?

USB memory devices; e.g. a memory stick.
Networking, USB pointing devices; e.g. a mouse, USB

keyboard.

Controls of the MILLPWRG2
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Manual Information

Message symbols
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Fonts used in this manual
Reference to the: Console HARD KEYS.

Reference to the: Display Screen Soft Keys.
Reference to the: Display Screen dialogues.
Reference to the: Display Screen Fields.
Changes (errors)

HEIDENHAIN CORPORATION is continuously striving to improve.
Please help HEIDENHAIN CORPORATION by sending your request to
the following e-mail address: sales@heidenhain.com

Visit www.ACU-RITE.com for latest version of this manual.
Model, software and features

This manual describes functions and features provided by
MILLPWRE? as of the following NC software number.

Console model NC software number

ACU-RITE MILLPWRS? Software 751005-04

The machine tool builder may not allow some of the functions
described in this manual, therefore they may not be among the
features provided by the MILLPWRE2 on your machine tool.

The machine tool builder representative can assist with becoming
familiar with the features of the machine.

Many machine manufacturers, as well as HEIDENHAIN Corp., offer
programming courses for the MILLPWRS2, We recommend these
courses as an effective way of improving your programmmg skill and
sharing information and ideas with other MILLPWR®? users.

Intended place of operation

The MILLPWR®Z is intended for use primarily in industrially-zoned
areas. Refer to the respective installation manual for additional
information.



New functions of software

751005-01-01
Zero Incremental was added to Chapter 2.2.

751005-02-00
Geometry/RPM Calculator functions added to Chapter 9.2.
Support for Auxiliary Machine Interface (AMI) added to Chapter 8.2

Basic editing of g-code programs added to Chapter 6.2

Tool step supports plunge angle, added to Chapter 4.1.
Pockets can be ramped into at an angle or plunged into.
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751005-03-00
Pilot Drilling has been added to programing functions in Chapter 8.2.

Display resolution can be selected for metric and inch; see
Chapter 10.1

Drill markers corresponding to the tool size are now shown in 2D
and 3D line views for MILLPWRG2 programs; see Chapter 5.1.

G-code programs now support the Block Form feature;
see Chapter 6.2.

Reference points are now shown graphically; see Chapter 5.1.

751005-04-00

Advanced custom pocket machining has been added; see
Chapter 8.2.

Step Form Validation has been added; see page 104.
Radial Slot Cycle has been added; see Chapter 8.1.

Parameter for reduced feedrate on full pocket cuts has been added
to Job Setup; see Chapter 10.1.

751005-05-00

Redraw soft key has been added to View Setup Dialogue; see
Chapter 5.1.

Graphics Only soft key has been added to Run Options; see Chapter
5.1.

Updated instructions for View hard key Operation; see Chapter 5.1.

Description of soft keys in View setup has been added; see Chapter
5.1.

Graphics Only soft key in Testing a MILLPWR®2 program has been
added; see Chapter 6.1.

Skipping Steps in a Program has been added; see Chapter 6.1.

Rectangular and Circular contours for use as islands has been
added; see Chapter 8.1.

Fine Rough field has been added to Rough Milling; see Chapter 8.2.

ACU-RITE MILLPWR®? 7
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Changed functions of software

751005-01-01

Blend/Chamfer information input (see page 166) has been
redefined.

Preset Moves information input (see page 49) has been redefined.

Display:Peck\Pass (see page 229) has a note added that the limit of
pecks or passes is 9999.

751005-01-02

The off-line software described (see page 236) now requires the
purchase of a USB Protection Module for operation.

Custom Pocket: The tool path for custom pockets and islands,
described (see page 196) has changed to use the programmed
cutting convention.

751005-01-03

A message box warning that the table limits are not established prior
to homing has been added (see page 25).

751005-01-04

Part Graphics: The show tool path and show step number options
were removed from the graphics view (see page 80).

Probing examples were added (see page 107).

751005-02-00

Rectangular milling functions can now be established from its
center position (see page 171).

Max feedrate override can now be up to 200%, see page 227.

Support for angles in DMS (see page 46).
Change steps allows changing of drill types (see page 194).

Tool steps can now be programed using a tool number (see page
71).

Program functions enhancements (see page 80).

Explode step function on Engrave Arc and Engrave Line steps (see
page 192).

Improved graphics performance (see page 79).



751005-03-00

Teach Position and Probe soft key are now always available together
(see page 56).

Show Contour is now available in 3D line view in addition to
2D line view (see page 86).

Forward or Reverse is now available for finish passes (see page
169).

751005-04-00
The Service files section has been updated; see Chapter 10.1.
Software update procedure has been updated; see Chapter 10.1.
Shutdown / Restart procedure has changed (see page 26).
VIEW hard key description has been updated; see Chapter 5.1.
Aux step now allows user specified continuity; see page 207.

The Contour step is now part of the Position/Milling soft key; see
page 163.
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MILLPWRS2 Access Code

Access code

Access to machine parameter operations
The access code must be entered before the installation setup
parameters can be accessed or changed.

> Press the SETUP key to enter the Job Setup dialogue.
SETUP

b Press the Install Setup soft key, and enter the
access code.

ACU-RITE MILLPWR®?
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1.1 MILLPWRG?

The ACU-RITE MILLPWRSZ control is a workshop-oriented contouring
control that enables you to program conventional machining
operations right at the machine in an easy-to-use conversational
programming language. It is designed for milling and drilling machine
tools, with up to 3 axes.

MILLPWR®? was developed to satisfy the wants and needs of tool
and die makers and other machinists where manual and automated
operation are both useful and needed. MILLPWRS2 will enable you to
maximize your throughput by significantly reducing set-up time, scrap,
and other non-productive operations, thereby increasing your
efficiency, productivity and profitability.

The MILLPWR®? has many powerful features that will improve your
productivity. The screen layout is clearly arranged in such a way that
the functions are easy to access, fast and user friendly.

MILLPWR®? s a closed-looped system with positioning feedback
provided by ACU—RITEGprecision glass scales (1pym/0.00005"
resolution). MILLPWR®? also includes Position-Trac™, an advanced,
unigue feature that enables you to easily, quickly and accurately
re-establish work piece zero after shutting down, or power loss.

ACU-RITE conversational and G-code format

The ACU-RITE conversational programming format is a method of
writing programs; g-code (ISO) programming can be used and run.
Basic editing of g-code programs is also possible. Preview graphics in
the editor illustrate the individual machining steps for programming
the contour as well as the corresponding tool path generated. A
production drawing does not need to be dimensioned for NC
programming, the MILLPWR®? can be programmed using the
dimensions directly from the production drawing. The programming
format is the same as used in previous MILLPWR products. Always
verify old programs before machining with MILLPWRE2,
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Powering up

P Turn the power switch On [1], (to the | position) on the MILLPWRG2
console which is located on the back of the unit.

» Follow the builder's instructions to turn off the machine.

1.1 MILLPWRG2

1 The start up screen with 3 soft keys will be displayed; Shut Down,
Find Home, and Cancel. After pressing either the Find Home, or
Cancel soft key, the default DRO screen will be displayed.

=)

" If a program was loaded when the MILLPWR®? was shut down, that
same program will be reloaded when the unit is powered up again.

=)

SET TOOL
RECTANGLE POCKET
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E-STOP and shutdown

The E-STOP is used for emergency program shut down by turning off
the servo motors.

The E-STOP does not shut down the spindle motor. The
spindle motor must always be manually stopped using the
spindle switch to stop the motor, and the cutting tool.

o

o
=
o
—
—
=
-

When the E-STOP button is pressed, the servo motors
are stopped, and the quill can be raised.|t does not
shut down the spindle motor.

When the STOP key is pressed once, the servo motors
pause, but are still active. All axes are locked, and can
not be moved.

The program can now either continue by pressing the
GO key, or stopped by pressing the STOP key a second
time.

If the STOP key is pressed a second time canceling the
program, the spindle motor must be stopped, and the
tool raised before moving any of the remaining axes.

Shutting down the MILLPWRSZ system is done by using the Shutdown

soft key.
Press the Shutdown soft key to power down the
Shutdown control, so that the main switch can be turned off.

Wiait for the indication that it is OK to turn power off.

Press the Restart soft key to reboot the control,

Shutden shutting down and subsequently starting back up.

Press the Cancel soft key to cancel and exit the shut
down procedure.

Always shutdown the MILLPWRE®? before turning power
off to the machine. Refer to the builder's instructions for
for additional information on turning power off.

Cancel
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Emergency stop (E-STOP)

o Press E-STOP to take all axes servos offline. This ends
ol all machine movement, and allows the quill to be
<« raised to move the tool out of the way.

Toreset the E-STOP, turn the rotary switch clockwise in the direction
of the arrows. The switch pops outward, and is reset.

Resetting E-STOP does not reactivate the servos.
Activating/Resetting the Servos

For safety reasons, the mill powers up with the servomotors
disengaged. While the servos are disengaged the mill axes cannot
move under servo power. The axes can be manually positioned if
necessary.

Reset the servos as follows:

If a limit switch disengaged the servos, manually reposition the
machine inside its normal range of travel.

If a miscount occurs, press the Find Home soft key to reset the
servos and return all axes to their home position.

ACU-RITE MILLPWR®?
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Find home

You should find home before a program is run, or immediately after
startup.

» During start up, the Find Home soft key is provided on the start up
screen soft key area.

I If the find home step is not performed at initial start up, it can be
initiated at any time during operation. Press the Datum soft key, then
press the Home soft key, and then press the Find Home soft key.

> A 3 axes system will move the table and quill. They will
automatically move a few inches along the Z, Y, and then X to find
home. If a W axis exists (i.e. coupling knee to quill) then the control
will prompt you to move the W manually to home it.

> A 2 axes system will move the table. The table will automatically
move a few inches along the Y, and then X to find home. Then the
control will prompt you to move the Z quill manually to home it. If a
W axis exists (i.e. coupling knee to quill) then the control will prompt
you to move the W manually also to home it.

1.1 MILLPWRG2

When finding home, the MILLPWRS2 will use (on machines equipped
with ACU-RITE glass scales), the Position-Trac™ distance-encrggted
reference mark line pattern. This line pattern allows MILLPWR
accurately find home and re-establish workpiece zero from any
position.

to

Position-Trac will accurately re-establish workpiece zero after power
loss, or shut down. After home has been found, the tool’s position
(relative to the most recent datum set) will be displayed.

28 1 Introduction




Disengage Z axis feature

MILLPWR®? provides the flexibility to switch between 2 axes and
3 axes operation.

Disengaging the Z axis drive:
> Leave the Z Begin field blank when programming a step, or a one
time milling operation.

> Raise the quill, then loosen the quick release knob [1] on the front of
the Z axis drive system.

" When a program step, or milling operation is then performed, the
operator is prompted to manually position the quill.

Re-engaging the Z axis drive

> Raise the quill handle to seat the ball screw into the nut block (e.g.
this would be similar to hitting a dead stop).

> Tighten the quick release knob [1].

ACU-RITE MILLPWR®?
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Writing programs

Overview

The MILLPWR®? allows many features to be used without having to
write a program. For operations that repeat, or complex machining it
is best to write a program. Before writing a program, determine the
work-holding device and the location of Part Zero (the point to which
all movement is referenced). Since absolute positions are defined
from Part Zero, try to select a location that directly corresponds to
dimensions provided on the part print, such as the lower left corner of
the work. Then you can develop a program. The following is a general
approach to programming:

First, select the unit of measurement (Inch/MM) using the MM key.
This will place the DRO in the required unit of measure, and all
dialogues will use the selection. If the selection is changed after
data has been entered, the MILLPWRSZ will convert the data to the
new unit of measure.

The first step in a program selects the tool that is to be used. It's size
can be entered in either Inch or MM regardless of the unit of
measure selected in the DRO. The Tool dialogue provides fields for
data input for the tool position. This is a tool change position, a
location away from the work area where the axes can return for safe
tool changing. Tool Position will use the unit of measure that has
been selected for the DRO.

The remaining steps in the program describe the required moves,
single cycles, and Tool changes to complete the machining.

The next to the last step in the program returns the axes to the Tool
change position and ends the program.

After writing a program, verify it. Run it to troubleshoot for errors.
Verify that all programmed moves are safe, and accurate to the part
print dimensions.

Setup the work piece into the intended holding device.

First run the program in Single-Step Mode to verify that both the
program and the setting of Tool Offsets are correct. Single-Step
Mode allows you to run the program step-by-step. Make any
necessary corrections. Once verified, the program can be run in
Auto Mode.

When the finished program is ready for production, back it up on a
USB memory device.

If there is an interruption to the power supply, the program
is not lost. The program is periodically saved. Verify that

the most recent steps (prior to the power failure) are in the

program. The fixture zero location is also remembered.
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1.2 Operating in 2 Axes and 3 Axes
Modes

Overview

The MILLPWRS®Z js capable of running a 2 axes machine (manual Z) or
a 3 axes machine with the Z being switched to manual as needed. This
User's Manual covers 2 axes and 3 axes operation. This section
provides some general guidelines. In 2 axes mode, all Z moves must
be made manually.

When running a program, the system will pause and provide a prompt
whenever a Z move is required.

The incremental DRO display will show the distance to the Z axis
target position.

Press the ABS/INCR key to toggle between absolute and incremental
display modes.

In incremental mode, a bar graph is displayed below each axis
position. A small blue indicator moves toward the center of the bar
as the incremental position approaches 0. When at 0, the blue
indicator will be centered.

After moving the Z axis to the programmed position, press the GO
key to continue running the program.

In 2 axis mode, the incremental DRO display may be set to 0 by
pressing the Zero Z soft key.

Move Z to the surface of the part or a known reference position.
Press the Zero Z soft key.

Move Z to the desired position. The INCR display shows how far Z
has been moved from the reference position.

Press the GO key to continue running the program.
Coupled axes in 2 axis mode

In 2 axis mode, moving the W axis while running a program will not
cause a program fault. W motion will affect the current step’s Z target
positions. The Z moves are determined at the beginning of each step.
The Z axis INC display will not account for any W motion, and will not
show the correct distance to subsequent Z target moves within the
current step.

For most pockets or paths, W motion only affects the Z retract move
at the end of the pocket or path. For custom pockets, contour steps,
and engrave steps, there may be multiple Z moves within the step that
are affected.

If the W axis is moved, use the DRO’S ABS display value to correctly
position the Z axis.

The INC display is corrected for any W motion at the start of the next
step. Position / Drill steps and hole pattern steps are correct for any
W motion.

ACU-RITE MILLPWR®?
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Program steps on 2 axis systems

= When prompted to set Z, the incremental display will show the
distance to the Z end depth.

I After drilling to depth, raise the quill and press the G0 key to continue
running the program.

I For pocket steps, raise the quill and press G0 when prompted.

Selecting 2 axis mode on 3 axis systems

P To run a program in 2 axis mode, disengage the quill assembly
before pressing the GO key.

= A prompt will appear indicating that the quill is disengaged.

b If this is intentional, press G0 and the program will run in 2 axis
mode.

To program a specific step to run in 2 axis mode:

b Select Position for the Z operation type (drill steps).
I For Pockets, clear the Z begin depth field.

= When the step is run, the Z axis servo motor will be turned off to
allow manual movement.

1 Introduction



1.3 Console

Operating console

The ACU-RITE MILLPWRSZ Console has a 12.1-inch Flat-Panel Color
Screen Display. The following list of items are located on the front
panel.

ACU-RITE

1.3 Console

See "DRO display screen” on page 43 for mapping information of the
start up screen.

See "Console keypad" on page 42 for a full description of the console
keypad layout. The individual keys are fully described on page ii of the
inside front cover.

The following features are located on the front panel of the console:

1 Color flat panel screen display.

2 Emergency "E” Stop

3 Soft keys

4 Power On indicator light / Error indicator light

5 Potentiometer for feed rate override

6 Go, Pause/Stop, Navigation keys, and Move Table keys
7 Axis keys

8 Console keypad

9 USB Port

See "Calculator" on page 40 for a full description of the calculator
keypad.

Rear panel

The ACU-RITE MILLPWRG2 DRO rear panel has the following list of
items located on the panel.

Power switch

Power connector

Servo Power connector

Earth (ground) terminal
Ethernet port

USB port

KT 130 Edge Finder

Pendant (Remote switch)

9 RS-232-C connector

10 Auxiliary Machine Interface (AMI); for future expansion.
11 Servo connector (X, Y, and Z)
12 Grounding Edger Finder

13 Encoder Inputs (W and Z axis)

WONOOOGTA, WN=
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Screen navigation

The MILLPWR®?Z display layout changes between DRO Mode and
PGM (Program) Mode by pressing the DRO/PGM key. The following
illustrates the differences between the two screen modes.

DRO mode display

In general, the display changes as different functions are activated.
Soft keys in the lower display area change per the function selected.
Soft keys perform their associated function by pressing the key
directly below it. Basic procedures and features remain the same
regardless of which mode is selected. For a complete description of
the display areas see "DRO screen" on page 53.

1 Status Bar display for Servo Motor Status, Feed rate, Tool,
Datum, Scale, Skew, (Inch/MM), Estimated Time, Part Clock,
Parts (run), Job Clock, and Time of Day. See "Status Bar display"
on page 54.

Axes Display (current position).

Operator Intervention Message line (OIM).
Soft keys display area.

Dialogue box display area for milling functions.

a b wbnN

PGM mode display

When PGM mode is selected, the display changes from DRO mode to
display program functions and graphics. Soft keys change to
programming functions. All soft keys are run by pressing the
corresponding hard key located directly below it. See "Status Bar
display" on page 54 for complete descriptions.

1 Status Bar display for Servo Motor Status, Estimated Time, Tool,
Datum, Scale, Skew, (Inch/MM).
See "Status Bar display" on page 54.

2 Display window of graph simulation.

3 Operator Intervention Message (OIM).
4 Soft keys display area.

5 Program name.

6 Program steps.

34

Stop | Feed: 0.0 1003 | Tool: 0.0000 Inch | Datun’f | Scale: 1.0000 | skew: 0.0000° | Inch
Now P Estinates Tme | Part Clodk | Partz|  Job Clock Tine ot
G el o 9:00:00 | 0:00 )

0.0000"
B 0.0000"
0.0000"

X

N N =< [>< &

ABS
0.0000 »y

5 6:6006

OFF
OVR 0
100

End of

9 -
Zero X Zero Y Zero Z Machine

Functions

Move

Shutdown Table

Preset

4

Stop | Time: ©:04:00 Tool: ©.2560 Inch | Datum: 1 | Scale: 1.0000 | Skew: ©.8000° Inch

DemonstrationProgza ».mpt

MILL LINE
MILL ARC
MILL LINE
MILL LINE
MILL LINE
BLEND

MILL LINE
MILL LINE
SET TOOL
BOLT CIfE
SET TUDLB'
RECTANGLE POCKET

Progzan Clear

Functions

Run
Options

s
Uiz

Step Progzam
Functions | Steps

Shutdown

Progran
b

1 Introduction



Dialogues and drop down menus

This manual provides complete information where specific examples
of actions are being explained.

As a general overview of the dialogues provided by the MILLPWRS?,
several fields are likely to be provided for input. To navigate a dialogue,
use the ARROW keys to select the desired field. After entering the data
into a field, press either the ENTER key, or the UP or DOWN ARROW keys to
move to the next field. Exiting a field with one of these key methods
will retain the entered data in that field.

When the required data has been entered, press the USE key to accept
the data entered for use in that specific function.

Most dialogues contain Drop Down menus. Specific milling functions
may require additional information. The choices available are provided
in a drop down menu. In most cases, they are also provided as soft
keys. The choices can be selected from either location.

Operator prompts

For actions that require immediate input to continue the operation an
operator prompt will be displayed by the MILLPWRSZ in the message
bar. The required data can be entered with the numerical keypad, and
in some instances using the alphanumeric on screen keyboard.

Cursor

The MILLPWRCZ uses a highlighted cursor to mark a field for selection
or editing. In some instances, the cursor will default to a field without
highlighting the field. Use the ARROWS keys to move the cursor. The UP
and DOWN ARROWS move the cursor through the fields available. The
RIGHT ARROW will open a field that contains more choices, or subfolders
in the folder tree window. The LEFT ARROW will close the menu, or
subfolders.

The cursor will also change from a highlighted bar to a text cursor
when a field selected is having data entered.

Three axis specific fields are not displayed when in two axis mode.

ACU-RITE MILLPWR®?
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General operating guidelines

General Operating gUide“neS for the '\/”I_I_P\/\/RG2 Stop | Time: 0:01:14 | Tool: 0.2589 Inch | Datum: 1 | Scale: 1.0008 | Skew: 0.0000° | Inch

New Progran

001  SET TOOL

Additional operation soft keys are located in the soft key area along o L G
with task selection and dialogue. The soft keys change in relation to
the task being performed.

Selection of a particular soft key that requires additional information
may open a popup menu [1].

A soft key may open a dialogue menu that requires input necessary
to continue with the operation selected.

The status bar in the top of the display is constant, and reflects only
what has been selected for the current program.

Use the Context Sensitive Help (INFO key) feature when assistance

2
o
@
c
O

&)

“

F

is desired. This is an intuitive feature that aids the user by going Gl 8 P——
directly to the section in the manual in relation to the feature, or key - - - - U -
that has been selected to obtain assistance with. Tl e Pecker ‘ patearn | Pectansle no"f:f:."...‘ Stene

A feature that is not available will have it's soft key disabled.

corner indicates that a popup menu is available when the

@ Soft keys that have a small arrow in the upper left hand
key is selected for additional choices.
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Operating modes

The MILLPWR®? has two main operating modes: DRO and PGM
(Program). These are accessed from the front panel hard key. This is a
toggle key.

DRO DRO mode shows the current position of each axis

PGM relative to current datum. In DRO mode, manual
machining, and Single Cycles can be performed. Tool
selection, units, along with most setup features can
be accessed.

DRO Program mode PGM, displays the list of program steps

PGM and part-view graphics. New programs can be
created as well as editing existing programs.
Programs, new or existing, can be saved, deleted, or
copied using program functions.

A USB pointing device e.g. mouse, trackball, etc. may also be used.
If a pointing device is being used, the action of clicking on a soft key
button is the same as pressing the corresponding soft key. A USB
keyboard can also be used for data entry and cursor control.

ACU-RITE MILLPWR®?
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Popup menus

Within the soft keys, additional features may be available in program
mode. A soft key that has a down arrow in the lower right hand corner
indicates that additional soft keys are available for that feature.

As an example, pressing the Program Steps soft key (in PGM mode)
opens another set of soft keys available for this function. Then you will
notice an up arrow on most of the soft keys. This indicates a popup
menu will open when that key is pressed.
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m Soft keys for PGM provide access to edit existing programs, or
create a new program. Sub menus provide dialogue for machining
operations such as milling a line, an arc, engraving, drilling and
creating pockets.

Pressing the required operation step soft key will open a popup menu
to further define the machining operation required.

A selection for a popup can occur in one of two ways:

m Use the shortcut number to the left of the feature; for example,
pressing 9 on the numeric keypad will select the Circle Ring
dialogue.

™ Or use the Up and Down arrow keys to highlight the feature to be
used, then press ENTER. Circle

When the type of machining operation has been selected, the
corresponding dialogue opens so that the required data can be
entered.

A dialogue in DRO mode will retain the previous data entered making it
possible to re-run the previous operation without having to re-enter all
the data.

W At anytime when entering data into a dialogue the calculator can be
accessed by pressing the CALC key.

m Soft keys for CALC provide access to additional math functions such
as trig functions.
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Keyboard

An on screen QWERTY keyboard will automatically popup when you
enter a field that requires text information input.

M The keyboard becomes visible (popup) when text, and numerical
information is required for an action (e.g. saving a program, or
entering text for engraving).

m Use the ARROW keys for navigation of the cursor to go to the desired
character and press ENTER to select the character.

" When the information has been entered using the keyboard, press
the Save soft key. The keyboard will disappear from the screen. The
keyboard will also be removed from the screen when the CANCEL key
is pressed.

" When using a USB keyboard, the on screen keyboard can be
disabled by pressing the Keyboard soft key. The on screen keyboard
will remain disabled until it is enabled by pressing the Keyboard soft
key again. When the console goes through a power cycle, the key
board will retain its setting prior to the power cycle.

Special characters

The keyboard also provides a “Special Characters” display which is
accessed by the “(#*\|..." key.

= Arrow over to the “(#*\l..." key to highlight the key, and press the
the ENTER key.

Navigational soft keys

The following navigational soft keys are always available on the
keyboard.

» The “Up Arrow” key switches the keyboard from
upper to lower case letter mode, or from lower to
upper case letter mode depending on the current
keyboard mode.

> The "Abc” key switches the keyboard from the
special character key mode to the alpha numeric key
mode.

b The "(#*\l..." key switches the keyboard from the
alpha numeric key mode to the special character key
mode.
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Editing keys
The following keys are available for editing text on the keyboard.

The Copy key will copy the highlighted text in the text
field.

The Paste key will paste to the text field text that was
previously highlighted, and copied.

1.3 Console

“§EE

The Clear key will remove all text in the text field.

The back space key will delete text in the text field one
character at a time.

Calculator

Numeric keypad

The numeric keypad on the front of the console resembles a standard
calculator with keys for numbers 0 through 9, four math function INFO MM SETUP  CALC
symbols (+, -, X, and +), a decimal point, and a positive/negative sign

o B
The calculator is accessible from nearly any screen or

it field. Press the CALC key to access the “stand-alone”
calculator. The math function soft keys are displayed a ﬂ n -
in the soft key area. Calculations can be entered
directly into a highlighted field. n n %

Using the calculator in an entry field in a dialogue requires :
@ the operator to press the ENTER key to run the calculation. - n -

To move to the next field using the ENTER key requires the

operator to press ENTER a second time. m

Anytime data is entered into an entry field in a dialogue

@ and the value is changed using the +/- key, the operator is
required to press the ENTER key to use the value change.
Moving to the next field using the ENTER key requires the
operator to press ENTER a second time.
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Context sensitive help

The |\/|||_|_|3\/\/RG2 uses an intuitive method to aid the user when Nstol;l Time:  0:00:62 | Tool: sE.ssee ILn.ch | Datum: 1 | Scale: 1.8000 | Skew: 0.6000°
. . . . . . lev Program ngrave Line
assistance is required. When assistance is needed with a feature, the o1 éféiﬁ%m; o

User Manual can be displayed directly at the point which describes the
feature.

Lower Left Corner
X
L

To use this help, in this example, the console is in PGM mode, and a \
Linear Engraving cycle is being programed. It is desired to see
descriptions of the cycle parameters, and the cycle itself. The = —
following steps describe the actions needed to take. End
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. . . . Calc by pressing the Cale key, returning the MILLPWR®2 to DRO

Manual, opened directly to the description of the desired feature.
This is the active window when Context Sensitive Help is activated. = ProgamFuncions can kb accessed when theCalcultor
To activate the Contents View on the left side of the display, press B fomOROmode pres e DRORGM ey e
the Contents View soft key. This allows the user to see all available e displayed,ctnerwsethe isplay screen vl b blnk
topics from the User Manual. The Forward and Back soft keys will e T e
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Next Top‘i c Soft keyS W||| Se|eCt the preV|OUS and neXt tOp|C in the :::hr::(::‘fdcwi;:'\‘aaytil:::Prugram Functions soft key provides access to program management features
manual contents (shown in the Contents View on the left hand side). > Distlyarea
These soft keys allow the user to select other sections of the User
Manual while in Context Sensitive Help. Using these keys will

navigate the User Manual even if the Contents View is hidden.

Previous
Topic

Contents

Back
e Vieuw

Foruard

Next
Topic

‘ Exit ‘

The following describes the action, and use of the soft keys:

The Back soft key navigates one page back per key
press to a previous page that was viewed from the
history. History is not cleared when the Help Screen
is exited.

Back

The Forward soft key navigates one page forward per
key press from the viewed pages in history.

Foruard

The Previous Topic soft key navigates one Topic up

Previous

Ve in the contents window per key press.
ot The Next Topic soft key navigates one Topic Down in
RS the contents window per key press.
R The Contents View soft key is a toggle key to show/
— hide the contents view on the left hand side of the
display.

To close, press the Exit soft key.
Exit
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Console keypad

The following keys are located on the console keypad. There is also a
quick reference guide located at the beginning of this manual on page
i of the inside front cover.

A WON=

10
1
12

13
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Axis keys, use to select the required axis.
Numeric keys, use to enter numeric data.
CANCEL key, use to cancel current action.

CLEAR key, use to clear selections such as values entered in a
field.

ARROW keys, use to navigate around the screen, and highlight
dialogue fields. Also used to move the table axes.

STOP key, use to pause, or stop a program that is running, or a
machine operation.

GO key, use to start, or resume a program.

USE key, use to complete an operation, i.e. data values entered in
a dialogue.

ENTER key, use to activate selections, and entries.

+/- key, use to toggle key for "Plus/Minus” data entry.

CALC key, opens the fully functional calculator.

Function keys, select appropriate key for quick access to the
function and data entry.

Milling function keys. Selection of appropriate key provides direct
access to the milling function dialogue.
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1.4 Operating Mode Screens

Display navigation

The DRO mode is the default start up mode, and PGM mode can be
selected from the front panel key after start up. A condensed
description of these has been provided here on how to navigate, and
become familiar with the information that is being provided.

Complete descriptions and details of these are provided later in this
manual, see "DRO screen" on page 53.

DRO display screen
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The MILLPWRE? display screen provides the information required to 1S mssmssessesl werssosei) ostse ol e o] s rsose o i
monitor the machine, it's movement, programming, and more. me [ Swe [%0] e' | e
INC
The default screen, or home screen, displays two main windows, and 26000 B 0 0000 X
soft keys in the soft key d_lsplay area. When the cons_ole is first turned e
on, the unit defaults to this screen. See "Screen navigation" on page o ﬂ . 0000 Y
34.
INC
The DRO screen displays information per the current operation. DRO o0 B . 00@0 Z
mode allows the use of the milling function keys, or can be used as a oF
DRO in manual machining operations. it ﬂ S

The system Shutdown soft key is located here as well as in PGM mode.

End of @

Machine
Functions

Move

Zero Y Table

Zero X Zero Z Shutdovn Preset
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Program display screen

DRO From the DRO mOde, press the DRO/PGM key, and the Stop | Time: ©:00:20 | Tool: 8.2560 Inch | Datum: 1 | Scale: 1.0888 | Skew: 0.0080° | Inch

Blend. npt

PGM display changes to program mode showing the 001

lil]2[ MILL LINE

currently selected or loaded program. 663 | sl

004 L MILL LINE

When programing a job, the display activates a graphic view of the
program. While the program is running, the operation that is being
performed is graphically shown as well. The VIEW key provides
features to configure the graphic area.

1.5 Accessories

For more information, see "Program function screen" on page 79.

1of 4

Save/
Discard

Run
Options

Program

Functions Shutdown

Step Program Clear
Functions Steps Program

1.5 Accessories

Electronic edge finder

The electronic edge finder KT 3D enables the ability to teach positions,
find the center point of a circle, or locate datum (work piece zero) by
touching off on the part. Advantage of an electronic edge finder is that
it instantly senses when contact is made with the point (even if the
axis over traveled).
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2.1 Conventions

Axis conventions

Count direction

When programming a part using MILLPWR®?, table movement and
tool movement are determined by the use of positive or negative
numbers. MILLPWRC? has been factory set with the following
positive and negative count directions for the X, Y and Z-axes:
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X axis
The table will move to the left and the tool will move to the right for
a positive count direction.

Y axis
The table will move toward you while the tool moves away from you
for a positive count direction.

Z axis

The quill will move up (away from the table surface) for a positive
count direction.

Cartesian coordinates

A cartesian coordinate is a position that can be measured from the
X-and Y-axes.

Polar coordinates

A polar coordinate is a position that is defined by an angle and a
radius. Angles can be entered in decimal degrees, or Degrees,
Minutes, Seconds (DMS).
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Absolute and incremental work piece positions

Absolute work piece positions

Absolute coordinates are position coordinates that are referenced to
the datum of the coordinate system (origin). Each position on the work
piece is uniguely defined by its absolute coordinates.

Example 1: Holes dimensioned in absolute coordinates

Hole 1 Hole 2 Hole 3
X =10 mm X =30 mm X' =50 mm
Y =10 mm Y =20 mm Y =30 mm

Incremental work piece positions

Incremental coordinates are referenced to a previous step within the
program, which serves as the relative (imaginary) datum. \When you
write a part program in incremental coordinates, you thus program the
tool to move by the distance between the previous and the
subsequent nominal positions. Incremental coordinates are therefore
also referred to as chain dimensions.

Example 2: Holes dimensioned in incremental coordinates

Absolute coordinates of hole 4

X =10 mm

Y =10 mm

Hole 5, with respect to 4 Hole 6, with respect to b
X=20 mm X' =20 mm

Y =10 mm Y =10 mm

ACU-RITE MILLPWR®?
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Setting the datum

Overview

Datum is the workpiece zero or absolute zero, and is a point of
reference that the MILLPWRCZ bases all of the part's coordinates
from.

A datum must be established for every job. Datum's location may be
indicated on the print; or the operator may establish a datum that
allows most of the part's dimensions be entered directly using the
least amount of calculations.

When establishing datum, it may be easiest to locate a known point
on each axis, such as the corner of the part, or a location on a vise or
fixture.

Datum can be set at a point on the top surface, a position beneath the
surface, or at a point where there's no material present (such as in the
center of a circular part). Touching off the edge of a work piece using
a tool, or an edge finder can be used when establishing a datum. See
"Steps to establish the datum" on page 108.

48
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2.2 Manual Machine Positioning

Move table

itioning

Non cutting mode

You can make or change jog moves when in DRO mode with the servos
on.

Jog Mode Description

Rapid Default rapid speed for continuous jogs. Actual
speed determined at machine setup, and can be
over ridden using the potentiometer.

Jog: 0.1 Conventional Jog increment set at 0.100".

Jog: 0.01 Conventional Jog increment set at 0.010".

Jog: 0.001 Conventional Jog increment set at 0.001".

In mm units the jog increment is 20 microns, 200 microns and 2000
microns respectively.
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Changing the mode

Jog move modes are performed at the currently active feedrate. The N:,"p,lo Feed: 0.0 1008 oo 818989 Tt o3t ST 118888 | o O19986° i
active Jog is selected by pressing the appropriate soft key, then H S | G |7 b | e
pressing the appropriate ARROW key to move the table in the direction o 0 BBBB 85 X
required. The UP and DOWN ARROWS move the table in the Y axis. The 0650 .

LEFT and RIGHT ARROWS move the table in the X axis. Use the soft keys " ﬂ ﬂﬂﬂ@ - Y
Move Z Up or Move Z Down to move the Z axis in the desired 0.0600 -

drection T 0.0000" Z

Changing the jogging speed

The active jogging speed defaults to the max feed as determined by \ ﬂ S

the machine builder. The jogging speed may be changed by pressing
Clear. Enter the new speed in the dialogue and press ENTER. The new
value will remain active until set again or on the next power up. The
active jogging speed (at 100% override) is displayed in the Jog Mode
"ATTENTION" dialogue.

End of ©

STEP
0.001

Move Z
Up

Move Z

0.01 0.1 Down

STEP ‘ STEP ‘

‘ Exit

Incremental moves
In DRO Mode, Press the Move Table soft key.

Then select the soft key Jog increment required. Then press the
ARROW keys (for X and Y) or the soft keys for Z. One jog increment is
moved per ARROW key press.

Continuous moves

To manually position the machine using continuous movement,
press the Move Table soft key. Make sure none of the incremental
Jog keys are highlighted.

ACU-RITE MILLPWR®? 49
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Press the appropriate ARROW key (or soft key) to move the table in the
direction required for the axis move. The table will move at the
currently active jogging speed. The table will move until the ARROW
key is released.

Adjusting the feedrate

The Feedrate Override potentiometer can be used to override the
currently active feedrate or rapid rate for machine moves. The switch
provides a range of 0% to max% as defined in Job setup, see page
227. Setting the switch to 100% will allow the actual feedrate or rapid
rate currently active to be used.

maximum feedrate at setup. If the MILLPWR®? is shut
down, the configuration file reloads these default rates at
the next power up.

@ The machine builder determines the default rapid rate and

Preset moves

The Preset feature allows the machine to be used manually like a
readout. The preset dialogue is used to set a target location. After
entering a target location, the INCR display will show the distance
between the current position to, and the target position.

DRO Press the DRO/PGM key on the front panel to place the
PGM MILLPWR®Z in DRO mode

ABS Press the ABS/INCR key on the front panel to place the
INCR MILLPWR®? to INCR.

Press the Preset soft key to open the Preset dialogue.

Enter the target coordinates for X, Y, and Z.

Press the USE key to set the target and exit the Preset dialogue.
Press the CANCEL key at any time to cancel and exit the Preset
dialogue.

Manually move the table and/or quill until the INCR axis positions are
zero. When the INCR positions are zero, the machine is at the target
position.

Zero incremental

The INCR display may be set to zero at the machines current location.
Press the DRO/PGM key on the front panel to place the MILLPWRG2
in DRO mode.

Press the ABS/INCR key on the front panel to place the MILLPWRG2
to INCR.

Press the Zero X soft key to zero the X axis.
Press the Zero Y soft key to zero the Y axis.
Press the Zero Z soft key to zero the Z axis.
The INCR display will show zero. As the table or quill are moved, the

INCR display will show the distance from the current position to the
zero location.
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Stop | Feed:

0.0 100% | Tool: 9.0090 Inch | Datum: 1 | Scale: 1.0000 | Skew: 0.8000° | Inch

Preset

Preset:

Y
Z

Estinated Tine | Part Clock | Parts Job Clock Tine of Day
—mimmimm 3

0:00:00 0:00 12:00 pnm

[ s
[ s
[

ABS
0.0000

0.0000" X

ABS
0.0000

0.0000"

ABS
0.06000

0.0000"

OVR
100%

NN <<

0 OFF

Zero X

Zero Y

Zero Z
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3.1 DRO Manual Data Input

Overview

The MILLPWR®? is in either DRO mode or PGM mode. DRO mode allows
data input for short one step machining operations. Manual operation,
single step operation, and single commands can be entered. DRO mode
also allows the running of programs; See "DRO operations" on page
60.

The following describes the concepts, and formats used with the
MILLPWRSZ which are being introduced in this chapter.

DRO Screen

Status Bar Display

Move Table

Milling Functions

Zeroing an Axis

Teach Position

Electronic Edge Finder

Skewing

Milling Function Keys

DRO Operations

DRO Mill Cycles

Calculator

52
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DRO screen

The DRO screen displays information per the current operation. The
DRO mode allows the use of the milling function hard keys, or can be
used as a DRO in manual machining operations.

In addition to the information provided in Chapter 1 "DRO mode
display" on page 34, the following table describes what is being
viewed on the display in DRO mode.

When the console is first turned on, the soft keys Shut Down, Find
Home, and Cancel are displayed.

Press the Find Home soft key.

After pressing either the Find Home, or Cancel soft key, the default
. . Stop | Feed: 0.8 1003 | Tool: 0.0980 Tnch | Datun:fL | scale: 1.0080 | Skev: 0.0088° | Inch
DRO screen will be displayed. Nz s | s [ e
——f——R— 0:00:00 ‘] 0:00 12:00 pm

INC
If the MILLPWRC?Z did not perform the Find Home feature o ) 0.0000" X
@ at start up, press the Datum soft key from the default DRO e
screen to display the Home soft key. Press the Home soft S B . BBBB Y
key then the Find Home soft key will be displayed. »
5 e 0.0000" Z

1 Status Bar displays the servo motor status Stop/Run/Pause, B oF S
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OVR

feedrate override, current Tool (blank if none is selected), Datum, 1003
Scale, Skew, unit of measure selected (Inch/MM), Estimated

Time, Part Clock, Parts (run), Job Clock, and Time of Day.

See "Status Bar display" on page 54

2 Display current position of each axis, and relative to the current 2

datum. Zero X

3 Operator Intervention Message line (OIM) that provides prompts,
and messages to the operator.

4 Soft keys display. The soft keys change per the function that has
been selected. Each are activated by the associated hard key that
is directly below it. When a soft key appears as being pressed, it
is activated. If the key is not pressed in, it is not currently active.
Active soft key text changes to yellow text when the feature of
the key is not currently available.

5 This window displays program steps if a program is loaded. If no
program is loaded, then this window is blank. When a function
has been selected (e.g. Pocket), its dialogue box would be
displayed in this window.

Machine
Functions

Hove
Zero Y Zero Z Shutdown Preset Table

4
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Status Bar display

Status Bar ..

Display Description

Program This field indicates the program state: Stop when

State program is not running, Run when program is
running, or Pause when program is paused for
operator.

Feed This field indicates the current feedrate of the table
or quill.

Tool In DRO mode, this field indicates the current tool
selection. In PGM mode, this field indicates the
programmed tool for the highlighted step.

Datum This field indicates the active Datum number.

Scale This field indicates the active Scale factor.

Skew This field indicates the active Skew angle.

Units This field indicates the active display units. All
dimensions are displayed in these units (inch or
mm). The current feedrate is displayed in these
units (inch or mm per minute).

Estimated This field indicates the estimated machining time for

Time the active program. This time assumes the program
runs at 100% of the programmed feeds. It does not
include the time necessary to perform manual
operations such as changing a tool.

An unfinished simulation run will result in no time
displayed (—:—:—).

Part Clock This field shows the cumulative running time of the
current program. The timer is reset when a program
is loaded.

Parts This field shows the number of times the current
program was run to create a part.

Job Clock  This field shows the total elapsed time for the
current job. For more information see "Job clock" on
page 230.

Time of This field shows the current time.

Day

54
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Move table
The Move Table soft key when pressed will turn on the servo motors.
Pressing it again will turn the servo motors off.

The desired feed rate can be set, or it can be left at 100% for rapid
feed rate. See "Adjusting the feedrate' on page 50.

To move the table in increments, first select the soft key increment
wanted (e.g. 0.001, or 0.01, or 0.1).

A 3 axes system allows the Z axis to be moved by selecting the soft
keys Move Z Up, or Move Z Down.

A 2 axes system requires the Z axis to be moved manually.

A 3 axes system allows the X, Y, (and Z) axis can be moved
simultaneously by pressing the desired direction ARROW hard keys at
the same time.

A 2 axes system allows the X, and Y axis to be moved simultaneously
by pressing the desired direction ARROW hard keys at the same time.

Milling function

One Step Milling function may also be referred to as Single Cycle
milling functions. Most milling functions can be used as one time
machining operations as well as for programming. The BLEND key does
not support single operation. Each milling function will either open its
own dialogue or allow selection of choices from a soft key popup.
These milling function keys are described in more detail later in this
chapter.

ACU-RITE MILLPWR®?
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Zeroing an axis
Pressing the Zero X, Zero Y, or Zero Z soft keys will zero the
incremental position for those axes.

A datum must be set to establish the point from which all absolute
dimensions are based.
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Teach position

Whenever X, Y or Z coordinates are being entered, the Teach Position
soft key will appear, enabling MILLPWR 2 10 be in teach mode and to
use the current coordinate(s). MILLPWRCZ will base each coordinate

on the current absolute position, and enter that position into the field

that is highlighted.

=)

To teach the MILLPWR®? a coordinate (while programming a milling
function e.g. Rectangle Pocket):

b Use the ARROW keys to highlight the X, Y, or Z axis fields.

» Move your tool, indicator, or electronic edge finder to the position
you want to teach.

> Press the Teach Position soft key to enter that location then press
the ENTER key.

» The numeric keypad, and calculator functions can be used to adjust
the number.

» Repeat the steps for each axis and each location that will be used to
teach the MILLPWRG?.

> Press USE to accept the dialogue or press CANCEL to cancel the
dialogue.

=)
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Electronic edge finder

A HEIDENHAIN Electronic Edge Finder enables you to teach

positions, find the center point of a circle, skew a part or locate datum
(also referred to as workpiece zero) by simply touching off on the part.
The advantage of an electronic edge finder is that it instantly senses

when you've made contact with the point even when you over-travel.

MILLPWRS? lets you define the diameter and unit of measure for an
electronic edge finder. Once this information has been entered,
MILLPWREZ will automatically compensate for the radius of the tip of
the electronic edge finder when performing any of the operations
mentioned above.

To teach a coordinate with the edge finder, highlight the appropriate
field then slowly move the table (1in/min) until the electronic edge
finder touches the workpiece. When the electronic edge finder
touches the part’s surface, the coordinate will appear in the field. The

electronic edge finder is active whenever an entry field is highlighted.

ACU-RITE MILLPWR®?
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Skewing

The skew function automatically compensates for the offset angle of
the part when it is not perfectly parallel with either the X or Y axis.

I Press the DRO/PGM key to place the MILLPWR®2 in DRO mode.
) Press the ABS/INCR key to place the MILLPWR®Z in ABS mode.
> Press the Datum soft key to open the Set Datum dialogue.

» Enter the Datum Number in the DATUM NUMBER field.

P Enter the Skew Angle in the SKEW ANGLE field.

I Press the CANCEL key at any time to cancel and exit the Set Datum
dialogue.

=)

To compensate for the skewed part, touch off on two or more points
along one axis, either X or Y. Use an electronic edge finder or a
mechanical indicator. At each point selected, press the Teach
Position soft key to enter the data.

Always choose a line that you want to make parallel with the table’'s X
or Y axis, do not enter coordinates along a curve, along two different
lines or along a line that's positioned at a true 45 degree angle.
MILLPWREZ will calculate the skew angle based upon a straight line
between the points you've entered.

If you're working with a part that has a rough edge, it's best to enter
multiple points along the straightest edge so that MILLPWRS2 can
more accurately calculate the skew angle.

3 DRO Mode and Calculator



Milling function keys

The following describes in general, the milling function keys. TOOL RECT CIRCLE HOLES

Most milling functions can be used as one time machining operations.
The BLEND key does not support single operation.

POS LINE ARC BLEND
Hard Key Function . o oj )

TOOL opens the SET TOOL dialogue where
information regarding the tool can be entered.

mg

i

RECT opens the popup menu above the Rectangle
soft key. Choose the type of rectangle milling that is
to be done by selecting it from the popup menu. The
required dialogue will open for that choice.

CIRCLE CIRCLE opens the Circle popup menu above the

O Circle soft key. Choose the type of circle milling
that is to be done by selecting it from the popup
menu. The required dialogue will open for that
choice.
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HOLES HOLES opens the popup menu above the Hole

Q Pattern soft key. Choose the type of hole drilling
that is to be done by selecting it from the popup
menu. The dialogue where information can be
entered to drill a row, frame, array, or a bolt circle
pattern will open.

O f

POS opens the POSITION / DRILL dialogue where
information can be entered to move the table to a
position in the X & Y direction.

LINE opens the MILL LINE dialogue where
information can be entered to mill a line.

ARC opens the MILL ARC dialogue where
information can be entered to mill an arc.

BLEND opens the BLEND dialogue while in PGM mode
where information can be entered to mill an arc,
blending two surfaces together. Also used for
chamfer.

&k |
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DRO operations

The following explains a few of the machining operations that are
available. This example is providing an overview to the operator of the
MILLPWR®? capabilities.

The RECT, or CIRCLE keys as an example access popup menus to
further refine the type of milling to be completed. Selecting the type
of milling operation required will open the dialogue for that type of
milling operation.

An operation is run by pressing the USE key. The CANCEL key can be
pressed at anytime to cancel an operation.

Rectangle milling

RECT > Press the RECT key on the front panel. The soft key is
— displayed, and a popup menu appears on the display
listing the type of rectangles available for milling.

Rectangle milling example
(e.g. pocket, frame, face, or slot)

> Select Pocket from the popup menu.

The popup menu disappears, and the Rectangle Pocket dialogue is
displayed .

> Enter the data to mill the pocket.

An operation is run by pressing the G0 key. While running a graphic
representation can be seen by pressing the VIEW key. The STOP key
can be pressed at anytime to pause, or stop an operation.

60

Pocket
B Frame
B} Face
Slot

Rectangle
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Circle milling

> Press the CIRCLE key on the front panel. The soft key
DSJ CIRCLE is displayed, and a popup menu appears on
the display listing the type of circles available for
milling.

Circle milling example
(e.g. pocket, frame, ring, or helix)

I Select Pocket from the popup menu.

The popup menu disappears, and the Circle Pocket dialogue is
displayed.

» Enter the data to mill the pocket.
> Press GO to run the circle pocket.

ACU-RITE MILLPWR®?

Pocket
B Frame
EP Ring

Helix
B Slot

Circle
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DRO miill cycles

The one step milling function are grouped in Four categories as shown
in these groups.

Drill Cycles
Position
Row of Holes
Rectangular Frame
Rectangular Array
Bolt Circle

Rectangular Pocket Cycles
Pocket
Frame
Slot
Face

Circular Pocket Cycles
Pocket
Frame
Ring
Helix

Other one step milling features
Mill Line
Mill Arc

When a Milling Function key is selected for a single step operation,
either a popup menu is displayed, or the available soft keys for that
function are provided and its dialogue is opened. When a popup menu
appears, further selection is required, then the dialogue is displayed.

The DRO screen is also displayed, showing the current axes location.
The RECT, CIRCLE, and HOLES keys, when selected, display a popup
menu. These three keys provide additional selections to further
specify the type of machining required.

Press the milling function hard key that is to be performed in DRO
mode.

62
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3.2 Calculator

Accessing the calculator

The built in calculator can be used for simple arithmetic, or other math
functions. The calculator can be accessed at any time, during most
operations.

INFO MM SETUP CALC

3.2 Calculator

The mathematical functions; +, -, X, and +, can be access at any time n n .k
using the numerical key pad. These functions are normally accessed

while in a field of a dialogue during PGM mode. a n _
Refer to Chapter 9 "Geometry Calculator" on page 212 for a complete

description, and how to use the Geometry Calculator to perform

complex geometry, and RPM calculations. “ *

L - J 0
CANCEL CLEAR E ENTER

Using the calculator to insert data
The calculator can be used in the numeric field of dialogues.

Example, Milling a circle pocket:

The radius of a circle is required in the data input field, and the part
drawing provides a diameter dimension.

P The diameter dimension can be entered into the dialogue field.

P Then press the Divide by key. The ( + ) divide by
symbol will appear in the field showing the calculation
step.

P Then press the 2 key. This will also appear in the field

as part of the calculation steps.

P Then press the ENTER key, and the result will be
ENTER entered into the dialogue field.

ACU-RITE MILLPWR®? 63



s Trig functions
wr)
© The Trig function calculator can be accessed at any time, during most i
= operations. p— ]
I - . 600
2 I To access the calculator’s Trig functions, press the
8 CALC CALC key.
» Then press the Trig soft key, and select the function
‘\! - to be used.
™M

The following Trig calculator soft keys are available:

Sin
Trigonometric Sine function

Cos
Trigonometric Cosine function

Tan
Trigonometric Tangent function

Open Parenthesis (
Used as one of a pair to enclose a sum, or other
expression.

Close Parenthesis )
Used as one of a pair to enclose a sum, or other
expression.

Square
Number multiplied by itself

Square Root
Square root of a number

More Cmds
(see next soft key display area)

6 3 DRO Mode and Calculator
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More Commands, second menu.

Soft key Description

ArcSin
Inverse function of Sine

ArcSin

ArcCos
Inverse function of Cosine

ArcCos

S
O
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S
=
o
©
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N
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ArcTan
Inverse function of Tangent

m Press the CLEAR key to clear the entry field.

To exit the calculator press the CALC key a second time
CALC or press CANCEL.

ArcTan

Trig functions

When calculating the Sine, Cosine, or Tangent of an angle, enter the
angle first (in decimal degrees), then press the function soft key.
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Tool | Diameter | Length | Type | Plunge Angle |

only activates the diameter, and length values on that row of the Tool
Table. The tool number, or tool type are not activated in dialogues that
have these fields.

wln |
©
NG
o
]

S

o

2 4.1 Tool Table
S
F  Overview
8 When the |\/|||_|_P\/\/RG2 runs a program step that activates a tool, it Stop | Feed: 0.0 100% | Tool: 0.0000 Inch | Datum: 1 | Scale: 1.0000 | Skew: 0.0000° | Inch |
=
F
<

@

o |~

Tool Table values are automatically converted to their inch or
millimeter equivalents when the MILLPWR®2 mode is changed. All
typed values must match the current unit mode of the MILLPWRS2,

ELL

Define and store up to 99 tools on the tool table. Type of data stored
on the Tool Table is information specific to each tool.

|
O R R R o R o e e o - RN =W WLt
w
8

Up Down

‘ ‘ ‘ Eace ‘ IR ‘ ‘ Teach ‘ Exit

Tool compensation required data

dimensioned on the work piece drawing. To allow the MILLPWRS? to
calculate the tool center path, e.g. the tool compensation, you must

You usually program the coordinates of path contours as they are
also enter the diameter of each tool you are using. ﬁ

Tool data can be entered either directly in the part program or
separately in the Tool Table. In the Tool Table, you can also enter
additional data for the specific tool. The MILLPWRS®Z will consider all
the data entered for the tool when running the part program. Z

xY
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Tool numbers / tool names 9

Q
Each tool is identified by a number between 0 and 99. The tool name 1+
is its tool number. =
The tool number 0 is automatically defined as the zero tool (empty (@)
spindle) with the length L=0 and the diameter D=0. |2
Sign for the length difference AL -
If the tool is longer than the T1 tool: AL > 0 (+). q-
If the tool is shorter than the T1 tool: AL < 0 (). 7
The tool length offset can be entered as a known value, or use the 1
Teach soft key. The MILLPWR®? can determine the offset T, T2 T3
automatically. — —

D4 D2 D3
The tool length offset may be entered as a known value, or the R R
MILLPWRE may determine the offset automatically. To have the ‘ v
MILLPWR®Z determine a tool's length offset involves touching the tip (/i Wil I/
of each tool to the part’'s Z0 surface, and pressing the Teach soft key. // V ﬁ" e
This provides information to the MILLPWR®Z to determine the tool [/ L AlLg<0
length offset for each tool. N </ / .}. Y _.x
AL4=0 i |

Tool Diameter “D". E% ! L) AL2>0 |
Enter the tool diameter "D" directly.

The Tool Table should not have any tool length for a tool
that is not repeatable.

Locating the tool table

The Tool Table is accessed from the DRO setup screen.

To activate the tool table, press the SETUP key.
Then press the Tool Table soft key.
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Tool table

Editing the tool table

When the tool table is open, a new tool can be added, or an existmg s [ ek 1003 | Tool: 0.0000 Inch | Datum: 1 | Scale: 1.6000 | Skew: 0.0000° | Inch |
tool can be edited by changing the existing information for that tool. ool | Pianster|_Longth | pne Plunge nle

It is necessary to first select the unit of measurement
before entering values into the tool table.

To enter a new tool, a blank numbered row will need to be selected.

w[r |

0.2

IS

o

=

o[~

4.1 Tool Table

o

K

cococoocococonoconocoooo®® Y

Using the ARROW keys, highlight the next available blank row number.
Highlight the Diameter field, and using the numeric keypad, enter
the tool diameter.

Press the ENTER key.

ARROW over to the next field and enter the tool Length if it is to be
used. ‘ ‘ ‘ s ‘ D ‘ ‘ Teach ‘ Exit
Press the ENTER key.

ARROW over to the Type field and press the ENTER key. The Type is

only for informational purpose.

From the drop down menu, ARROW down to select the description of

the tool that is being added (e.g. flat end mill).

Press the ENTER key.

Arrow to the next field and enter the plunge angle. \When ramping

into a pocket, this is the angle at which the tool will enter the

material.

Press the ENTER key.

Continue to add additional tools as necessary.

When all tools have been added, press the Exit soft key, or USE key
to save changes to the tool table.

Press the Teach soft key. The MILLPWR®? calculates
Teach .

the tool length offset for the selected tool putting the

data to the length column.

|
R L L L R R - RN RN WU
w
8
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Editing an existing tool

To edit an existing tool is similar to adding a new tool using the same
dialogues.

Highlight the desired field of the tool to be changed.

Type in the new value, then press the ENTER key.

When all changes have been made, press the Exit soft key.

Only add the tool diameter and length if it is repeatable
each time it is selected.

When running G-code program'’s tool block, or a MILLPWRG?2

conversational program’s tool step specified by tool number, the tool
data is provided from the tool table. As an example, running a G-code
T1 M6 block prompts the operator to load tool 1 into the spindle. The
tool length, diameter, type, and plunge angle are retrieved for tool #1
in the tool table, and used to adjust the tool path and Z axis position.

Tool table structure

Tool table: Standard tool data

Abbr. Inputs

Tool Number by which the tool is called in the
program (e.g. tool 2 = T2).

Diameter Compensation value for the tool diameter D.

Length Compensation value for tool length L.

Type Tool type: A popup menu appears where you

can select the type of tool being used.

Plunge Angle Angle of plunge cut.

ACU-RITE MILLPWR®?
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4.2 Tool Data

Tool-length offsets

Tool-length offset is the distance from Z0 Machine Home to the tip of
the tool at the part Z0 (the surface of the work).

z)
Tool-length offsets allow each tool used in the part program to be ' )

[ ] ( J
referenced to the part surface. In an idle state, the MILLPWR®? does
not have a tool-length offset active. Therefore, Tool #0 (TO) is active. L3
L1

@
-

1]
o
3
=
N
<

When T0 is active, all Z dimensions are in reference to the Z Home
position. When you program T1, all Z dimensions become referenced

to the surface on which the tool-length offset of Tool #1 was activated. o

For machines that do not have a Z axis automatic homing feature, you
must set the Z0 position of the Z axis. Usually, it is the fully retracted

(Up) position of the quill or machine head. Tool-Length Offsets are
Because tools differ in length, Z0 axis (Part Zero) is not set the same
way as X0 or YO. The tool-length offset is the distance from the tip of

the tool to the top of the part. Enter a length offset for each tool in the
Tool Table.

With tool-length offsets active, the Z axis position display reads 0.00
when the active tool moves to Part Zero. Tool-length offsets simplify
programming.

Teaching tool length offsets in the tool table
The Tool Length Offset data is placed in the “Length” column in the St [[Reh 00 203 | e QD v ] et & 1] ey T /IECRQEER ey
Tool Table. fonl_f-iansier|_Lonath_| e L Funge el
Activate the Tool Table by pressing the SETUP key from DRO mode.
hen press the Tool Table soft key.
Select the tool number that is to be edited.
Use the ARROW keys to highlight the “Length” column field.

With the tool in the spindle, move the tool down until it touches the
top surface of the work piece. This is referred to as “Part Zero”.

Press the Teach soft key. The MILLPWR®? calculates the tool
length offset for the selected tool putting the data in the length
column.

[
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U Down Exit

‘ ‘ ‘ W H pom ‘ ‘ e
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Diameter offset in tool table

When you activate a tool, you automatically activate the length offset
and diameter values recorded on the Tool Table (DRO mode only
activates a tool when G0 is pressed). When a tool is activated, the
length offset is applied immediately to provide an accurate Z axis
position display.

The active diameter value is important when you program
compensated moves and use cycles with built-in tool compensation.
If tool diameter is correct, compensated moves and cycles are
performed accurately.

Enter tool-length offsets and tool diameter values on the numbered
lines of the Tool Table. The numbered lines on the Tool Table identify
the tool number (T-Code) that activates those values.

On machines equipped with collet-type tool holders, it is impractical to
use the Tool Table to store tool-length offsets. You can set tool-length
offset at tool change. Tool Table diameters are still required for
compensated moves and when using cycles that have built-in
compensation.

ACU-RITE MILLPWR®?
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4.2 Tool Data

Tool radius offset

Tool radius offset is available with the MILLPWRCZ. The tool center
moves in the working plane along the programmed path or to the
programmed coordinates. When programming a part profile, the path
of the tool is a half of a diameter away from the depth of the cut.

Offset the tool to the right-hand or left-hand of the cutting edge.
"Right” or “Left” refers to the side of the cutting edge to which the
tool offsets. Program tool offset as Right or Left according to the

desired cutting edge.

Moving without radius offset

The tool center moves in the working plane along the programmed
path or to the programmed coordinates. Program tool offset as Center

when no radius offset is needed.

Applications: Drilling and boring, pre-positioning.

74
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Machining with radius offset

The tool center moves along the contour at a distance equal to the
radius. “Right” or “left” are to be understood as based on the
direction of tool movement along the work piece contour as viewed
from behind a moving tool.

ACU-RITE MILLPWR®?
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Radius offset: machining corners

= Outside corners:
A programmed path around the outside corners on a transitional arc
should have the feed rate at the outside corners reduced to relieve
machining stress. Typical for any great changes of direction.

W Inside corners:
The operator must program the MILLPWR®? for the intersection of
the tool center paths at inside corners. From this point it then starts
the next contour element. This prevents damage to the work piece.
The permissible tool radius, therefore, is limited by the geometry of
the programmed contour.

A
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5.1 Programming Introduction

Program display mode

If the console has the Calculator active while in DRO mode, exit from

Calc by pressing the Calc key, returning the MILLPWRS? to DRO mode.

Program Functions can not be accessed when the
@ Calculator is active in DRO mode.

DRO From DRO mode, press the DRO/PGM key, and the

PGM display changes to PGM mode. If a program is loaded,
it will be displayed, otherwise the display screen will
be blank.

The program display provides soft keys for program selection,
creating, editing, and running functions. The Clear Program soft key
will exit out of a current loaded program. The system Shutdown soft
key is provided on the PGM mode display the same as it is on the DRO
mode display. The Program Functions soft key provides access to
program management features.

Display area
Programming functions, graphics, and soft keys are provided in the

display area. Each soft key is activated by pressing the corresponding
hard key located directly below it.

1 Status Bar displays the servo motor status Stop/Run/Pause,
Time, loaded Tool (blank if none is selected), Datum, Scale, Skew,
and unit of measure selected (inch/mm).

2 Graphic display window of the current loaded program. If a
program is loaded, a graphical simulation is shown.

3 Operator Intervention Message (OIM) provides prompts, and
messages to the operator.

4 Soft keys display area. The soft keys change per the function that
is selected. They are activated by the associated hard key that is
directly below it. When a soft key appears as being pressed in, it
is activated and its text is yellow. When a soft key is grayed out,
it is not available for the current program function.

5 The name of the current loaded program is displayed above the
program steps display.

6 The program display window displays the program steps of the
current loaded program.
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Program function screen

The Program Function screen displays several windows, and soft keys
which are defined in the contents of this chapter. The display area
window is briefly described in the following table. The Program
Functions soft key provides access to Network or USB memory
devices by pressing the Folder View soft key. The features of this soft
key are explained on the following page.

Program
Functions

The Program Functions screen displays all programs that are stored in
a selected folder. The default storage folder for the console is v:\user\.
General Information and the programming steps of the highlighted
program are displayed in the lower left window [3], for a quick access
review. If a program has ran in its entirety (without errors), graphic
preview [2] is also displayed.

Press the Program Functions soft key to access
programs stored in the Console, on a Network, USB
memory devices, or to create a new program.

Available soft keys.
Program graphic preview.
Program steps preview.

Current folder selected (number of programs within selected
folder of the active program type).

Constant status bar.

List of all the programs stored in the current location (or folder).
Folder navigation history.

Free space available on the current drive.

A WN=

0O N O

Folder view

The Folder View soft key includes additional access to the user. The
Folders Tree [9lis displayed which allows the user to access different
folders, and narrow a search to selected program types.

Access to Network or USB memory devices is available in the Folders
Tree.

The Folder View soft key stays active until it is pressed again.

9 Shows the type of programs being displayed (e.g. MILLPWRSE2,
or G-Code programs to be displayed; or DXF files).
10 Displays the current program loaded.

11 The Folders Tree can be used when connected to a network, USB
memory devices, or folder management.
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The MILLPWR®Z can save programs to a USB device, or to network
drive (e. g. a PC) as well as to the MILLPWRC®? User folder.

a folder structure. The default folder is the User folder.
Programs can be stored in the User folder. Additional
folders can be created to better organize programs.
Features in Program Functions allow for navigation of all
folders, USB memory devices and network folders.

@ The internal memory of the MILLPWR®? is organized into

To return to the Program Display Mode:

o From Folder View, press the Folder View soft key to
View exit back to the Program Functions display.

o Press the Exit soft key to exit back to Program Mode.

Program drawing view

5.1 Programming Introduction

While a program is running (or being created), individual steps being
performed are graphically shown as they are being run or created.

Stop. | Time: 0:04:00 | Tool: ©.2560 Inch | Datum: 1 | Scale: 1.0000 | Skew: ©.8009° Inch

DemonstrationProgram.mpt

MILL LINE
MILL ARC

Pressing the VIEW hard key shows the View Setup dialogue. The VIEW L
key acts as a toggle switch, pressing it again will remove the dialogue BLED
and return to the previous display. Pressing CANCEL or USE will also exit WL e
the view soft keys. BoL ool
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view key. The View dialogue is explained on page 86.
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Program screen display

When programming a machining step, the display changes according
to the machining step selected. Once a machining step has been
selected using the Program Steps soft key, the display will appear as
shown here. The program steps display windows are described in the
following table.

Current program steps.

Dialogue for a new milling step (e.g. Circle Pocket)

3 Dialogue field graphic assistant. Graphic changes per input field
illustrating information required.

4 Soft keys.

5 Program name. If an asterisk appears at the end of the name, it is

indicating that the program has not been saved since its last edit.

N =

corner indicates that additional soft keys are available
when the key is selected. Soft keys that have up arrow in
the top left hand corner indicates that a popup menu is
available when selected.

@ Soft keys that have a small arrow in the lower right hand

ACU-RITE MILLPWR®?
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Program mode soft keys

When the DRO/PGM key is selected from DRO mode, the MILLPWRG?
screen changes to PGM mode, and the program default screen is

Stop | Time: 0:04:00 | Tool: 8.2500 Inch | Datum: 1 | Scale: 1.8898 | Skew: ©.0008° | Inch
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Keys Function
Progran Program Functions opens additional soft keys to
Functions Load, Save, Clear, or Copy a program along with
several other functions listed on the following page. o
Step Step Functions opens additional soft keys for e L J P | hutdoun L
Functions | modifying the program steps (e.g. reverse path, '
delete steps, ect.).
Progran Program Steps opens additional soft keys for
Stes | programming, or modifying an existing program by

adding addition milling functions (e.g. add a pocket,
mill a circle, etc.).

Clear Clear Program will unload the current program when
T the Yes soft key is selected. The program is not
saved. If any changes were made, they are lost.

Shutdown will shut down the MILLPWRG2 system.

shutdom Only then can power be turned off.

Save/ Save/Discard opens a popup menu which provides
[hisead | the choice to either save the changes made to the
program, or discard the changes by returning the
program to its original state.

Run Run Options opens additional soft keys for running a
At program (e.g. dry run, etc.).

Once Clear Program is used the program cannot be
@ recovered.
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Program functions

Program functions soft keys

program name.

Progran
Type

Function Select

The Program Functions soft key provides access to the following soft Stop | Time: --i--i | Tool: 0.2560 Tnch | Datun: 1 | Seale: 1.0900 | Skev: 0.0606° | Tnch
. . . - . . V:\user\ (16) [ Free: 4768 |[ & [ B |
keys for saving, clearing, or loading an existing program to either edit TG @ AatoTest mpt B0 Fsct.upt
S AUTOTEST: [@ Blend. mpt [@ Repeat .mpt
or run. SSF:  BoltCircle.mpt @ Sanple.g
oV: [ Chamfer.mpt @ Vase.g
. Bl 2 mtarronet g
Soft key Function SR gnesmcydes.mpd
. ® Drill.mpt
Load The Load soft key will load the selected program. If 9 ﬁii,’,i’,a!:;pt
a program is currently loaded, a prompt will be TR
displayed asking for confirmation to clear the loaded N
program. If a program is currently loaded, it must be Pl o C 3
saved prior to pressing this key. REEATER = (D <
| ﬁ.ﬁ:ﬁﬂ:ﬁ?cicges = TRUE
save The Save soft key will save the currently loaded _—
program, or the program can be saved under a new S m 2R o

Load ‘ Save

[ e The Program Type soft key opens a popup Menu
e providing the choices which type of programs to
display in the folder listing; MILLPWRC programs,
G-code programs, DXF drawings, All programs or All
files.
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The Function soft key opens a popup Menu
providing the choices to Cut, Copy, Paste, Merge,
Rename, or Delete any program that is listed in the
folder. It does not need to be the currently loaded
program.

Function

i3

The Select soft key allows the operator to select
one or more programs from the current folder, or
select all the programs. Select the Clear option to
un-select the current selected program(s). This
allows features within the Function soft key to be
done on the selected group of programs.

Select

i

Ghange The Change Window soft key toggles the cursor
Hindod between the folder list window (1), folder tree
window (2) (if displayed) and program list
window (3).

Folder The Folder View soft key opens the folder tree

e window to access all folders, and sub folders. Use
the Change Window soft key to navigate to the
available windows.

- Press the Exit soft key to return to the Program
Function screen.

ACU-RITE MILLPWR®? 83



c
2
)

(&)

=
©

o

o
e
=

O
=

£

£

(1]

S

(o))

o

S
o.
-
o

Select

Pressing the Select soft key feature opens a popup
menu that provides these three choices:

The Select feature will select one or more programs. Highlight each
program to be selected, and choose Select for each program
highlighted.

The Select All feature will select all programs in the folder.

The Clear feature will un-select one or more programs that have
been highlighted. Clear does not delete a program, it will only
un-select it.

Having a program, or programs selected, use the Function soft key to

continue on taking the appropriate action required.

Function

The Function soft key provides several choices that
can be executed for the action taken after using the
Select soft key feature:

The selected program(s) can be Cut from the current folder, then
moved to another folder using the Paste feature.

In the same fashion, using the Copy feature, the selected
program(s) can be copied to the same folder, or to a different folder
using the Paste feature.

Use the Merge feature to paste the contents from the selected
program to the currently loaded program at the current cursor
location. This feature is only available for MILLPWRS2 ((MPT)
programs. Once this function is executed, it will exit the program
functions, and return to program view.

Use the Rename feature to rename the selected program. Only one
program at a time can be selected to use this feature.
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Vi\user\ (16) [ Free: a7 [ G| & |
Sy oNC [ AutoTest.mpt W 0ffset.mpt
S AUTOTEST: 1 Blend. mpt [ Repeat .mpt
SsF: 4 BoltCircle.mpt @ Sample.g
oV  Chanfer.mpt @Vase.g
Liservice  Contour.mpt W Wizard.mpt
L temp M CustomPocket .mpt
user 4 DISubcycles. mpt
1 DemonstrationProgra..
1 Drill.mpt
i Exror.mpt
 Explode.mpt

Loaded Progran: Error.mpt
Program Type [All Programs B

MillPWR Text File

FormatVersion = 3.0

DimensionUnits = INCH
FeedRateUnits = INCH
AngleFormat = DEGREES

Ste
Nunl @ Copy

| = The
® Paste
g1 @ Renane
[ © Delete

B Merge |
Load save Program  piceion | Select Henge folder Exit
Type Window View

5 Program Overview



Choosing the Delete feature will delete one or more programs
selected. The message bar will be displayed showing the first
selected program asking for confirmation to delete it. Four soft keys
are displayed for deleting options.

Yes will delete the current program displayed in the message bar.

Cancel will cancel out of the current operation. Cancel will not
restore any prior deletions that had been made.

A11 will delete all the selected programs by automatically
answering yes to confirm deletion of each program.

No will cancel the deletion of the current program in the message
bar.

@ Any program that is deleted can not be recovered.

Located in the upper right folder display area are two soft keys

Forward (+), Backward (-). These keys can be accessed directly | Q ” E |
when using a mouse. Direct console access is accomplished by

using the Plus, and Minus keys on the console keypad. The keys are

used to facilitate navigation among folders in the console, network

and USB memory devices.
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Pressing the Minus key always takes you back to the previous folder
location. Pressing the Plus key takes you to the next folder in the
history. Plus is only available if Minus has been used.

The MILLPWRSZ will save 20 history steps. The 21st
@ history step will replace the 1st history step.

@ Edits to a program that have not been saved are lost.
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View hard key

While in PGM mode or running a program, pressing the VIEW key
opens the View Setup dialogue. Several adjustment and graphical
display options can be set here. To save changes, press the VIEW or
USE key. Pressing the CANCEL key rejects the changes made and
restores the graphics view to the previous state.

For drop down menus, use the RIGHT ARROW key to open, the LEFT
ARROW key to close, and the UP or DOWN ARROW key to make a menu
selection from the list.

All settings, except Adjust View and Simulation Speed, will remain
until changed again. This also applies to system reboots and software
updates.

The following describes the View Setup dialogue soft keys and drop
down menu options available.

View Setup

SCale: 1.UUUU | OKEW: U.UUDY"

Stop | 1me:  vivdico

1004; ©.£ovy  incn

Viev Setup

Sinulation Viev
Type 3D Line [+

Adjust View
Pan
Rotate
Zoon

rFeatures

Tool Path
Rapids
Contour
Markers
Display Grid
Visible
Spacing

Sinulation Speed
Factor Full

!

Block
Forn

Reset
Graphics

Redrav

m o

View Setup

Simulation View

[ Type 3D Line -]
Adjust View———

Pan ‘
Rotate

Selection of 2D Line, 3D Line, or 3D Solid
view type for the graphic display may be
done by using either the soft keys or
selecting from the drop down menu.

Simulation View

For proper simulation of the 3D Solid view
make sure that tools are defined in the
program and have a non-zero tool
diameter.

The 2D and 3D Line views will show a drill
marker corresponding to the diameter of
the tool.

These three buttons allow you to adjust the
graphic display.

Adjust View

Cursor to the appropriate button: Pan,
Rotate, or Zoom then press the ENTER key
to activate the adjustment mode. The
button text will shift to the right side of the
button to indicate that the adjustment
mode is active. Use the Arrow keys to
adjust the display.

Press ENTER or CANCEL to exit the active
adjustment mode.

86

Zoom
Features

Tool Path
Rapids  [On &
Contour |On &
Markers [On &

Display Grid—
Visible
Spacing 0.5000

Simulation Speed
[ Factor Full &

5 Program Overview



View Setup

Features Features can be turned on and off and are
graphical representations of the following:

Tool Path is the path the tool will take as it
moves to cut the part.

Rapids are the tool movements that are set
at a rapid feed rate.

Contour is the geometry of the
programmed contour.

Markers are the zero point marker,
reference point markers, drill marker
cross-hairs, and lines of reflection.

Display Grid In 2D Line view, an overlay grid can be used
in conjunction with the edge ruler to aid with
visual measurements within the graphic
display.

The grid spacing can be set using the
Spacing field and is relative to the actual
part size.

The grid can be turned on and off.

Simulation Speed  The simulation speed can be changed to any
of the following values:

Full: Simulates the program as fast as
possible.

10X: Simulates the program at ten times
the programmed feed rate.

Actual: Simulates the program at the
programmed feed rate.

1%X: Simulates the progr am at half the
programmed feed rate.

easily select between 2D Line, 3D Line and 3D Solid

@ Machining a part in PGM mode will show the soft keys to
without having to open the View Setup dialogue.

ACU-RITE MILLPWR®?
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View setup soft keys

The fo||ov\/ing soft keys are a|Way3 available while the View Setup vi:ps“:?e: 0:04:28 | Tool: 8.2568 Inch | Datum: 8 | Scale: 1.0008 | Skew: 0.8008° | Inch
dialogue is open. Additional soft keys are also made available
dynamically depending on which setting is active in the dialogue.

Sinulation View
[ Type 13D Line [~

Adjust View
Pan
Rotate
Zoon

Feat

Soft key Function

_ The Redraw soft key will re-run the program ;::;Z"h
simulation and update graphic display. If the gt
program is currently mid-simulation, it will be Display Grid
cancelled. The decimal “.” key is a shortcut to i
achieve this same behavior even when the View

Setup dialogue is not open.

Block The Block Form soft key displays the Block Form
Forn dialogue, which shows the minimum and maximum
dimensions of the material block form of the part.  Line m % Solid ‘ edzaw ‘ Block | Reset

The values can be overridden in this dialogue to
match the actual block of material being used if
desired, and can be saved by pressing USE.

5.1 Programming Introduction

Resst The Reset Graphics soft key restores the graphic
O display adjustments to the default values. The Pan,
Zoom, and Rotate adjustments will be reset.
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Step functions soft keys

The Step Functions soft key provides access to the fo||owing soft Dstup | Tine:P 0:04:00 | Tool: 02590 Inch | Datun: 1 | Scale: 1.000 | Skev: 0.0000° | Inch
. . . . . . trati .mpt.
keys for assistance with programing steps, and modifying or arranging EEZI"‘ SETTooL
the programs steps. -
005 || MILL LINE
66 || MILL LINE
Soft key Function 008 || nrit Loie
ot0 5ET 0L
. The Explode soft key will explode a program step - G
e.g. such as a bolt circle converting it from a radius ©15 | RECTANGLE POCKET

and number of holes equally spaced to individual
coordinates for each hole. See "Explode" on page
192 for additional information.

Reverse The Reverse Step soft key will reverse the tool path
Step of the selected step so that it will be followed in the
reverse order.

2 of 13

Delete
Steps

Reverse
Path

Reverse
Step

shift/Rotate
Steps

Change
Steps

Copy/Move
Steps

Sl

Reverse The Reverse Path soft key will reverse the tool path
il selected of all the steps so that it will be followed in
the reverse order.

Shift/Rotate The purpose of the Shift/Rotate Steps feature is
steps to transpose a range of steps from one location to
another on the actual work piece within a program.
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Change The Change Steps soft key opens a dialogue that will
Steps

allow the operator to select a range of steps that can
be modified for the Z axis, Offset, and Feed Rate.

Delete The Delete Steps soft key opens a dialogue that will
Steps allow the operator to select a range of steps, or a
step to be deleted.

Gopy/Mave The Copy / Move Steps soft key opens a dialogue
Sters that will allow the operator to select a range of steps
to either be copied, or moved else where in the
program.

easily select between 2D Line, 3D Line and 3D Solid

@ Machining a part in PGM mode will show the soft keys to
without having to open the View Setup dialogue.
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Program steps soft keys

The Program Steps soft key accesses the soft keys listed in the table Stop | Tine: ©:64:63 | Tool: 6.2500 Inch | Datum: 1 [ cale: 1.0080 | Skew: 0.0906° | Inch
below. Each soft key (except for the Tool key) provides additional oot T
selections on a popup menu. This allows to further define the milling WILL ARC.

. MILL LINE
action to be programmed. Eﬁguﬁﬁi
MILL LINE

Soft key Function SET 0oL
S oo
Tool The Tool soft key opens a tool dialogue to enter the RECTAGLE POCiET
size and type of tool to be used for the following
step(s).
[ty The Position/Mil1ing soft key opens a popup menu

Milling

to further define the milling operation e.g. Position/
Drill, Line, Arc, Blend (Arc), Blend (Chamfer), and
Contour.

1 of 13

Clear
Progran

Program
Functions

Step.
Functions

Program
- Steps

Save)
Discacd | Options

Shutdown

Custon The Custom Pocket soft key opens a popup menu to

Focket further define the milling operation e.g. Custom
Pocket, Island, Pilot Drill, Rough Mill, Bottom Finish,
and Side Finish.
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Hole The Hole Pattern soft key opens a popup menu to

Fattem further define the milling operation e.g. Row of
Holes, Rectangle Frame, Rectangle Array, and Bolt
Circle.

E

The Rectangle soft key opens a popup menu to
further define the type of milling operation e.g.
Pocket, Frame, Face, and Slot.

Rectangle

The Circle soft key opens a popup menu to further
define a milling operation e.g. Pocket, Frame, Ring,
Helix, and Slot.

Circle

" Repeat, The Repeat, Rotate ... soft key opens a popup
fomte menu to further define a milling operation e.g.
Repeat, Rotate, or Mirror

" other The Other Steps soft key opens a popup menu to
stees further define the type of milling operation
e.g. Engrave Line, Engrave Arc, Comment, Auxiliary
Function, Dwell, or Reference Point.

90 5 Program Overview



Clear program soft key

This soft key provides a quick method to clear the current loaded
program. It does not provide an option to save before exiting. Its
function is meant to quickly clear a program (e.g. once it has been run
and is no longer needed), so that a new program can be loaded, or a
blank program is available, or return to DRO mode without having a
program loaded. If the program has been edited the operator is asked
to confirm the Clear operation. Save program changes before using
Clear. All changes are lost and cannot be recovered.

anm Press the Clear Program soft key to close the
Progran program.

Save/discard soft key

Save/Discard soft key opens a popup menu which provides the choice
to either save the changes made to a program, or discard the changes
by returning the program to its original state.

i Press the Save/Discard soft key and select from the
Discard popup menu to either save the program, or discard
the changes made to the program.

ACU-RITE MILLPWR®?
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Run options soft keys

The Run Options soft key allows the program to be run and tested with
various options for a program. These options allow the operator to test set rooL

a program without actually cutting material. The Run Options must be Bua f wrLL arc

Stop | Time: 0:04:28 | Tool: 0.2560 Inch Datum: © Scale: 1.0000 Skew: 0.0000° Inch
DemonstrationProgran.mpt ?

set before you start to run the program. MILL LTHE
Wi e
Soft key Function SET 0oL
B e
Single The Single Step soft key will move the machine one FEC AR

Step step at a time.

bry The Dry Run soft key will run the program’s tool path

fn at the speed defined in Job Setup. No material
should be placed within the tool path for this
function. Dry Run is intended to provide a quick
verification of the machine movements in the
program. Single

Step.

[

1of 13

Graphics | Lptaona
only. . |\ Stop

Dry
Run

Look
Ahead

Graphics The Graphics Only soft key will run the program’s
il tool path without activating the servo motors. The
graphics and DRO display shows the progress of the
program without motion or AMI output. Graphics
Only previews the tool path at programmed speed
without the risk of tool or part damage.

4

c
2
-

(&)

=
©

o

S
-
£

(o)
=

£

S

©

S

(o))

o

S
(2 8
-
o

Optional The Optional Stop soft key will allow the program
Step to be stopped at different locations to allow for

verification of particular program steps selected has
the operator. If a program has an optional stop (i.e.:
MO1 in a G-code program), the system will only stop
at this block when Optional Stop is enabled. If it is
disabled, it will be skipped. The Optional Stop is an
MO1 in a G-code program.

i

Lok The Look Ahead soft key will detect when

fead programmed features with an offset are too small
for the current tool radius and adjusts the path as
needed.

The Exit soft key will exit the Run Options function
and return to the previous display.

Exit

i B
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Program saving

When you create programs with the MILLPWRCZ, they can be saved
within MILLPWR"“'s User folder, on a USB device, or a network
location.

MILLPWREZ will retain a program in memory so it is not lost in the
case of a power failure.

Programs can be organized in MILLPWRS2, on a USB device, or a
network location; or in personalized folders that the operator can
create.

Saving a program
A new blank program can be saved prior to having any program
steps added, a newly created set of program steps can be saved as
anew program, or an existing program can either be saved as a new
program by replacing the current name, or save the existing
program.

To save the current active program, select the Save
save soft key. The keyboard will popup with the Save key

highlighted. Press the ENTER key. A prompt will ask to
overwrite the existing program. Press the Yes
softkey.

The keyboard will automatically be displayed with the current program
name highlighted in the keyboard display window (see "Keyboard" on
page 39).

The Save/Discard key is also available to quickly save a program, or
discard any changes made since the last time it was saved.

— Press the Save/Create soft key to save the program
ez with its current name, or enter a new name for the
current program to create a new program.

characters. The MILLPWRG2 displays program names as
they were entered. No two programs can have the same
name.

@ A name can not be longer than 60 alphanumeric

program is saved. In order for the new graphic preview to
be created correctly, the program must not have any
errors. The operator must allow the program graphics to
finish drawing the program before pressing any keys.

@ The program’s graphic preview is updated whenever the

ACU-RITE MILLPWR®?

Stop | Time: ©:03:59 | Tool:

0.2500 Inch | Datum: 1 1 Scale: 1.0000 | Skew: 0.0000° Inch

V:i\user\ (16)

| Free:s76 |[ & B |

2 My CNC
2 AUTOTEST:
S8F:
oV
service

1 AutoTest .mpt 1 Offset .mpt
[ Blend.mpt [ Repeat .mpt
[ BoltCircle.mpt @ Sample.g
v Chamfex . mpt 9 Vase.g

5 Contour . mpt W Wizard.mpt

Litenp
Juser

Gl \7 (#n\L..

Loaded Program: DemonstrationP..

Progzan Type [ALL Prograns

Stens =0
StepOver = 0
NunberOfCycles = FALSE
Block.Z_MIN = -2.000000x

Save/
2L
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5.2 Program Mode Functions

Program type filter

In PGM mode, press the Program Functions soft key to display the
Folder View, and Program Type soft keys. Program type aids with
locating programs by type, and reduces the number of programs that
are displayed.

To select what type of programs to show, press the Program Type
soft key, and select which program type(s) to display using the ARROW
keys.

USB access

As soon as the USB memory device is inserted, its contents will be
displayed in the Folder Contents window. From here the operator
can modify, copy, delete, etc. any of the programs, or folders on the
USB device.

In PGM mode, the operator can access a USB memory device by
inserting the USB device into a USB port of the MILLPWRS2,

From DRO mode, press the DRO/PGM to enter PGM mode.
Press the Program Functions soft key.
Press the Folder View soft key.

The display will now show the USB device in the Folder Contents
window, and when selected, will show its content in the upper right
window.

=)
=)

It is recommended to copy programs from the USB
device to the user folder and use the program from the
MILLPWR®?,

Prior to removing the USB memory device, check that the
activity indicator light on the USB drive is not active or
blinking. This will ensure that all commanded disk
operations have completed, and that it is now safe to
remove the drive.

94

Stop | Time: --:-—:-- | Tool: 0.2500 Inch | Datum: 1 | Scale: 1.0600 | Skew: 9.0008° | Inch

V:\user\ (16)
[ AutoTest .mpt
[ Blend. mpt [M Repeat .mpt
[ BoltCircle.mpt s Sample.g
[ Chamfer.mpt 8 Vase.g

[ Contour.mpt [ Wizard.mpt
[ CustomPocket .mpt

[ D9Subcycles . mpt

[ DemonstrationProgram.m..

[ Drill.mpt

Blecror o]

® Explode. mpt

[ Free: 4.7 |[ @[ B

@ 0ffset.mpt

MillPWR Text File

FormatVersion = 3.0
i i ts = INCH

FeedRateUnits = INCH
AngleFormat = DEGREES
Steps = 2

StepOver = ©
NumberOfCycles = TRUE

001 SET_TOOL
Diam = 0.250000 INCH

Load ‘ Save Progran Function Select. ‘ Change ‘ Folder ‘ Exit
Type Window View
Stop | Time: --:--:-- | Tool: 0.2568 Inch | Datum: 1 | Scale: 1.0008 | Skew: 0.8000° | Inch
V:\user\ (16) [ Free: 4768 |[ & [ |
2ty cne  AutoTest .mpt 9 0ffset . mpt
<2 AUTOTEST: 1 Blend. mpt [ Repeat . mpt
SSF: ® BoltCircle.mpt @ Sample.g
ov:  Chamfer . mpt @ Vase.g
iservice 1 Contour.mpt [ Wizard.mpt
Zitenp W CustonPocket . mpt
user H D9Subcycles . mpt
ElbenonstrationProgra ]
® Drill.mpt
[ Error.mpt
H Explode.mpt

MillPWR Text File

FormatVersion = 3.0
Dinensionlnits = INCH
FeedRatelnits = INCH
AngleFormat = DEGREES
Steps = 013

Stepover = 0

NunberOfCycles = TRUE

Loaded Program: Error.mpt 001 SET_TOOL

Program Type |All Prograns | ——————— ] ]
Load Save PIogTam | pinction | select Hangs golder Exit
Type Mindow View
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5.3 Creating Programs Overview

New part program

The fo||owing brieﬂy describes how a new program is created. See Stop | Time: 0:63:59 | Tool: 0.2500 Inch | Datum: 1 | Scale: 1.8008 | Skev: 0.6098° | Inch
"Fundamentals for Creating a Program” on page 101 for more Fueen (0 N N AL
complete information. S Soomcirde wt  2awies
SV [ Chamfer . mpt @ Vase.g
Press the DRO/PGM key from DRO mode to enter PGM mode. T E—
Juser
A new program can be created from an existing program, or create o .
zogran NaneiDemonstrationProgral oot
a completely new program. -
allw|le| |z v|u]z|ollr|a7]s]s
To create a new program from an existing program: @ |[a]ls]lo]lF]le]ln][a]lk|/L]a]/s](s
% L X8| B L Wi i=|j1 22
Press the Program Functions soft key. L [ = IEHEIOE
Select an existing program that will be used to create the new el S
program, and press the Load soft key.
ILoaded Pzogran: DemonstrationP... |og: se1 TooL
Press the Program Functions soft key. Progzan Type [A11 Prograns _[] e
g Y

Press the Save soft key. Press the Keyboard soft key to display the ey m ‘ ‘ ‘ ‘
keyboard if the keyboard is not automatically displayed. Type in the freate
name of the new program and select Save.
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The new program is now loaded, and can be modified as required. Stop | Time: ——i--i— | Tool: 0.0089 Inch | Datum: 1 | Scale: 1.0800 | Skew: 0.0000°

New Program

To create a new (blank) program:

When a program is currently loaded, press the Clear Program soft
key in the PGM mode display to clear the loaded program from
memory, and to create a new program.

Press the Save soft key. Press the Keyboard soft key to display the
keyboard if the keyboard is not automatically displayed. Type in the
name of the new program and select Save.

End of

Save/
Discard

Progran
Functions

sEED) Run
Fctione | Steps Progean (| crucdoun Options

Program J Gilear:
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6.1 Conversational Programming

Programming considerations

“From” and “To"” points

Lines and arcs are defined by their From point (the point where they
begin) and To point (the point where they end).

Depth of cut

When programming the depth of cut, MILLPWRC2 will prompt for the
Begin and End locations for the Z axis.

The location that is entered into the Z Begin field tells MILLPWRS2
where the quill is to begin cutting at the programmed feed rate. The
End location defines the depth of the cut.

Always be sure that the Begin location is above the
@ surface of the workpiece.

Pass

Pass refers to the number of cuts or the distance (depth) of each cut
that are used to machine an area to its End depth. The operator selects
which is to be required in this field from Job Setup. In the Job Setup
dialogue, Distance or Number of Cycles must be selected. Which
selection is chosen will appear on all dialogues where it is required.
The number of passes can be controlled by entering a value in the
Pass field (where ever it is available).

the depth of cut for each pass, and repeat the operation
until the full depth has been reached (see "Machining your
part" on page 116).

@ Pass is ignored on 2 axes systems. The operator must set

Leaving the field blank programs the MILLPWRCZ to make
@ the cut in the number of passes it decides is necessary.
No pass will exceed the diameter of the active tool
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Mill Line

rFrom
X1

Y1

[ W] Abs
Abs

rTo

X2
Y2

0.0006] Abs
Abs

rZ

End

Mill Line

Begin

Feed

0.0200| Abs
-0.2500] Abs
10.8( IPM

rFrom
X1

Y1

-3.0000| Abs
1.5008| Abs

rTo

X2
Y2

Abs
1.5008] Abs

rZ

Begin

End

Feed

Rectangle
r1st Corner

X1
Y1

Abs
| IR Abs
10.0] 1M

-2.0000) Abs

-1.0000) Abs

rSize

X
Y

r2nd Corner

X2
Y2

-1.5000) Abs

1.0008) Abs

iz
Begin

End
Pass
Feed

Abs
-0.2500] Abs

[ F Mumber
10,6l TPH
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Tool offset

MILLPWRS2 will calculate the actual tool path when using left and
right offsets. Program the dimensions of the part as identified by the
part drawing.

Program a line, arc, frame, etc. using the “Tool Offset” field to tell
MILLPWRE2 which side of the line the tool is to be on. See "Tool radius
offset" .

To determine which offset to use: If the tool needs to be on the left
side of the line, use a Left offset. If the tool needs to be on the right
side of the line, use a Right offset.

When using a Center offset, the programmed dimensions are for the
center of the tool. For some milling functions, like frame and arc,
Inside and Outside offsets are available to make it easier to define the
tool offset.

Datum selection
The datum is where workpiece (absolute) zero is located. See "Steps
to establish the datum" .

If the datum isn't defined on your print, then determine the datum
based upon where most of the dimensions originate.

1 Pick a point which will let you enter most of the dimensions directly,
with fewest calculations.

1 Establishing a datum requires that the Z retract position be provided
(the position the quill returns to between program steps).

1 By setting a retract position, you can ensure that the tool you are
using does not make contact with your workpiece when the quill
moves from one position to the next.

" Establish a retract position for the Z axis each time the console is
powered, otherwise the MILLPWR®Z will use the quill's previous
retract position.

=)

ACU-RITE MILLPWR®?
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Absolute vs. incremental dimensions

MILLPWR®? allows both absolute and incremental dimensions to be
entered. A dimension measured from the point you defined as datum

is an absolute dimension. A dimension measured from any other point
is an incremental dimension. See "Absolute and incremental work
piece positions" .

The dimension moves of 8, then 8 again are incremental moves.
The dimension moves of 8, then 16 are absolute moves. )

Continuous milling 8 16

When you program a continuous contour of lines and/or arcs the

contour will cut without stopping if there is no programmed stop.
MILLPWRS2 will automatically recognize continuous contours as
you're programming. There are no special key presses or other
functions to learn.

For lines and arcs to be continuous, they must:

Be consecutive steps in a program.
Have the same depth.

Be cut with the same tool.

Be cut using the same tool offset.

Share a common “From” or “To"” point (one step must end at the
point where the next one begins).

6.1 Conversational Programming
©
x Y

If one step follows another, then MILLPWRS2 assumes that they are Wizard.mpt

to be connected (see steps 003 through 006). The single line bracket gg; SEILT%E
indicates the steps that will be machined with continuous milling. @03 [ HILL ARC

004 | MILL LINE
MILLPWRG? automatically fills in the From point, Depth, and Tool 005 | MILL ARC
Offset from the previous step. The To point must be filled in, and then R LU LTHE

press the USE key.

Different feed rates within each step of a continuous
@ contour are allowed, and can be used.
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Fundamentals for Creating a Program

In DRO mode press the DRO/PGM key to enter program mode.

Programs are created by developing a list of milling steps to be
performed. As steps are added to the list, each will immediately be
drawn on the screen so that it can be displayed graphically, showing
the part machining in progress.

@ MillPwr G2 allows a maximum of 9999 program steps.

Entering milling steps

Before any programming steps are entered, a tool must first be
selected and entered. See "Editing the tool table" .

The milling function keys are among the eight yellow keys located in
the upper right corner of the console. The function you select will
appear in the program listing and will enable you to enter the data and
add the step into the program.

Additional milling functions are available in PGM mode, and are
accessed by pressing the Program Steps soft key. Program Steps soft
keys are also displayed when RECT, CIRCLE, or the HOLES keys are
pressed in PGM mode.

To enter a milling step, press the appropriate milling function (e.g.
LINE). Some keys will open a popup menu with the soft key to
further define the type of milling step that is to be performed.

Press the CANCEL key at anytime to exit the milling step dialogue and
not add it to the program.

After entering the data for the program step, press the
USE key to add the step to the program.

ACU-RITE MILLPWR®?
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Adding/inserting milling steps

= A new program step number automatically appears following the
last step entered, and the new step is highlighted.

> If the cursor was moved for any reason, use the ARROW keys to

highlight the new step, then select the milling function to be added.

I To insert a step between two existing steps, position the cursor to
the step below where the new step is to be placed.

> Press the desired milling function key, and it will be inserted above
the highlighted program step.

Additional milling functions are available by pressing the Program
Steps soft key. The soft keys change, displaying several Milling
function soft keys. Each soft key when selected will have a popup
menu for further selection to refine the type of milling operation to be
entered. For example, the Circle soft key will display choices for the
type of circle to be milled; a Pocket, Frame, Ring, or a Helix.

Editing or deleting a milling step

To edit a program step, use the ARROW keys to highlight the step to be
changed and press the USE or ENTER key, or just enter a step number
using the numeric keypad.

A Goto program line number popup dialogue is immediately
displayed. The total number of lines in the program are shown in the
Line Count: field.

> Enter the desired line number and press ENTER.
> Press ENTER or USE again to edit the program step.

I After making the appropriate changes, press the USE key to accept
the changes and place the step back into the program. Or press
CANCEL to discard any changes to the step.

> To delete a step, highlight the step to be deleted, then press the
CLEAR key.

VIEW key
> If you need to see the machined part in more or less
VIEW graphic detail, press the VIEW key. This enables you to
access the viewing soft keys that are available. See
"View hard key" for a complete description of these
soft keys.
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POSITION / DRILL

) POSITION / DRILL
)5  POSITION / DRILL

POSITION / DRILL
POSITION / DRILL

I
SET TOOL
MILL LINE

| 0.0000) Abs
[ -e.2500) A
[ 10.9
[ 0.0009]
[ e.2509]
[ |

6 Programming



Program errors

When an error is detected in a program, the step with the error is

highlighted in the program listing with a red "x" symbol. Edit the
program step to correct the error.

Additional information about the error is added to the message log.
See "Message log" .

After correcting the errors, remember to clear them from
@ the message log. A quick method for clearing all errors
in the log is to press the “0” on the numeric keypad.

first step with an error will be highlighted. After correcting

@ If there is more than one error in the program, only the
the first error, the next error will be highlighted.

Program edited
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\When a saved program is loaded, only the name and extension is Stop | Time: 0:60:20 | Tool: 6.2500 Inch [ Datum: 1 | Scale: 1.6008 | Ske: 0.6098° | Inch
displayed. oot o4 ‘
. X X 802 [ MILL LINE
If the saved program is then edited, the program name will show an 333[ Ll Lvg
asterisk at the end of the name.

This tells the operator that the program has changed, but has not
been saved.

Saving the program will remove the asterisk, or exit the program
without saving the changes.

When a program that has been edited, but not saved, then it will
revert back to the last saved version when closed. The program will
not display an asterisk the next time it is loaded.

1of 4

Progran Step Pzogzan
Functions | Functions | Steps

Clear
Program

Save/ Run

Shutdown ] Options
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Step Form Validation

Once a step has been programed in the program dialogue and the
USE key has been pressed, if further data is required, that field will
display a red x.

Once a step has been programed in the program dialogue and the
USE key has been pressed, if the data in any field has been entered
incorrectly, that field will display a yellow warning symbol.

Q Correct any errors or warnings before proceeding.
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Stop | Time: ©:09:02 | Tool: 0.2509 Inch | Datum: 1 | Scale: 1.0000 | Skev: 0.0080°
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Running a Program

Skewing a part

use the Skew feature rather than indicating in the work

@ For some machining operations it is more convenient to
piece.

With MILLPWR®?, it may save time setting up a job by skewing the

part. The Skew feature automatically compensates for the offset angle
of the part by touching off one straight edge with an electronic edge
finder or a mechanical indicator.

To skew a part touch off on two or more points along one axis, either
XorY. Touch off and use the teach position feature.

or along a line that's positioned at a 45 degree angle.
MILLPWRSZ will calculate the skew angle based upon a
straight line between the points that have been entered.

@ Do not enter coordinates along a curve, two different lines,

A work piece that has a rough edge should have multiple points
entered along the straightest edge to more accurately calculate the
skew angle.

ACU-RITE MILLPWR®?
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SKEW

ANGLE
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Setting the skew angle with an electronic edge finder:

Press the Datum softkey to open the DATUM dialogue. Highlight the
Angle field.

» Press the Probe soft key.

Touch off on two or more points along any single straight edge of your
part. You'll notice that the Angle and Points fields change as you enter
points.

P Press the Finish soft key.

I Press the USE soft key to accept all of the points and return to the
DRO screen. Press CANCEL to return to the DRO screen without
accepting any points or affecting your previous skew angle.

The Clear Angle soft key will reset the Angle, and the Points fields to
zero.

Using teach:

Move the table so that a mechanical indicator rests against any
straight edge on the part. Press the Teach soft key to enter your
coordinate.You'll notice that the Points change.

Now move the table so that the mechanical indicator touches another
point on the same straight edge. Press the Teach soft key. You'll notice
that the Angle and Points fields change.

Repeat this process for any additional points.

> Press the USE soft key to accept all of the points and return to the
DRO screen. Press CANCEL to return to the DRO screen without
accepting any points or affecting your previous skew angle.

106
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Establishing a datum

Overview

Datum is the workpiece zero or absolute zero, and is a point of
reference that the MILLPWRCZ bases all of the part's coordinates
from.

A datum must be established for every job. Datum's location may be
indicated on the print; or the operator may establish a datum that
allows most of the part's dimensions be entered directly using the
least amount of calculations.

When establishing datum, it may be easiest to locate a known point
on each axis, such as the corner of the part, or a location on a vise or
fixture.

Datum can be set at a point on the top surface, a position beneath the
surface, or at a point where there's no material present (such as in the
center of a circular part). The following example will illustrate touching
off the edge of a work piece using a tool, but an edge finder can also
be used in place of the tool. Either item will accomplish the same
result.

ACU-RITE MILLPWR®?
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Steps to establish the datum

Where and how you establish the datum will vary from job to job. The
following step, by step process is a common method of establishing a
datum. Being familiar with the basics, the same principles will apply

for other parts, making adjustments to the procedure as needed when [ .0000]
setting the datum.
» From the DRO mode, press the Datum soft key. —
P In the datum number field, enter a number for the datum to be
defined. Since this will be the first datum being defined, use the
number 1.

> Insert a tool into the spindle (e.g. such as the tool for the first cut).

This example will establish the datum on the corner where the left,
front and top surfaces of the part intersect. This will be accomplished
by “touching” each face with the tool that will make the first cut to the
part.
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= In the SET DATUM dialogue the X, Y and Z fields are always active,
displaying the machine position relative to the selected datum.

= Open the SET DATUM dialogue to view the machines position
relative to any defined datum number by entering the number in the
Datum Number field. Then press ENTER, or ARROW DOWN. This provides
the operator with a constant quick reference for the datum selected.

M Viewing other datum numbers does not change the selected datum
displayed in the Status Bar. To change to another defined datum,
press the USE key.

= When a new datum number is defined, or another number is
selected, and the USE key is not pressed, all information entered is
discarded, and the current active datum number is retained.
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X axis datum

Lower the tip of the tool so that it falls below the top surface of the
part.

Move the table along the X axis, slowly spinning the tool by hand as
you go. When the tool contacts the part, stop the table.

Using the numerical keypad, enter the radius of the tool (the
distance from the center of the tool to the edge of your part) into the
X: field. Be sure to specify if it's a negative value.

value, because the tool's center is on the negative side of

Q, In this example, the value will be specified as a negative
our datum (refer to Axis Conventions).

Press the +/- key.
Enter the radius value.
Press the ENTER key to enter the data and move to the next field.

Y axis datum

Lower the tip of the tool so that it falls below the top surface of the
part as done with the X axis.

Move the table along the Y axis, slowly spinning the tool by hand as
you go. When the tool contacts the part, stop the table.

Using the numerical keypad, enter the radius of the tool (the
distance from the center of the tool to the edge of your part) into the
Y: field.

Press the +/- key to change the data to a negative value.
Enter the radius value.
Press the ENTER key to enter the data and move to the next field.
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Z axis datum
Position the tool so that its tip touches the top surface of the part.
Press the Z = 0 soft key.

Press the ENTER key. With the data entered, the cursor will highlight
the next field.

to quill) to enable or disable it, this can result in invalid Z
axis datum points. After changing the coupling state,
always re-establish any Z axis datum points to ensure
correct positioning.

@ When changing the state of W axis coupling (knee coupled
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Retract Z

> Now either enter the Z axis retract position (the position that the quill
should return to between steps) which is the location above the top
surface of your part.

» Or press the CLEAR key to clear the value. If no value is set, the quill
will retract to the upper travel limit between steps.

» Or press the Teach Position soft key to use the current quill
position as the retract location. Be aware that the quill will retract to

this location regardless of the tool's length or the Z datum location.

I Press the ENTER or USE Key to save the datum location and return to
DRO mode.

= Datum and the Z axis retract position have now been established.

=)

=)

Using an electronic edge finder

When the Set Datum dialogue is first opened, the Datum Number
field is highlighted. Enter a new datum number, or select a number
that is to be modified.

= When a Datum field is selected (X, Y or Z), the Probe softkey is
enabled. This allows the operator to set the datum using an
electronic edge finder.

=)
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Using any axis, start movement until the edge finder
is triggered. Once triggered, the system will exit the
probing mode and set the moving axis' datum.

Contorline Centerline sets the datum with 2 triggers of the
edge finder and will use the center point as the axis'
datum. The axis thatis used for the first trigger must
be used for the second. For example, if the first
trigger occurred using the X axis, the X axis must be
used for the second trigger.

Select the datum field that is to be set (X, Y or Z axes), then press Stop | Fosds 9.9 1068 | Took: 9.0990 Lnch | patum: & | Scele: 1.6999_| Skeu; 0.0990° | Tren (@)]

the Probe soft key. s;:tf:t;:nb“ el | Geies | oo s | oo pm c

L1 - -

The datum is set for the axis that was last used when the edge e -0 @ . GBBB X E

finder was triggered. If moving the X axis when the edge finder is Y " E
triggered, the X datum will be set and the X datum field will be set e me ﬂ . ﬂﬂﬂﬂ Y

to 0.0000. Lzm : E

ole -

With the Probe soft key activated, select the type of probing to be peoe 5000 0 . GBBB Z (=%

performed by pressing the appropriate softkey: Edge, Centerline, or o e

Circle Center. e B S o

«©

Keys Function c

Select a probing function. .9

- Edge sets the datum with a single trigger of the edge i ‘ enertine | C18 m Jee Prone cancat -

finder. The system will prompt to "Move to edge". S

S

()

>

c

o

&)

F

©

Circle Circle Center sets the datum using 3 points of a

Senter circle. This operation will only work with the X and
Y axis and any of the triggers can be accomplished
by moving either of these axes. This function will
set the datum for both X and Y.

Setting the datum on an edge

The coordinates of the datum can be set by probing edges or surfaces
and capturing them as datum, either in the X or Y direction. ZA

Press the Probe soft key.

Press the Edge soft key. The message Move to edge appears in the
message bar. Y
Move the edge finder until it makes contact with the work piece
edge, and the Move to edge message disappears. X
Retract the edge finder from the work piece.

The diameter of the edge finder and direction of motion will set the
location of the datum to the work piece edge.

To set the edge to a specific value, add or subtract an offset to the
datum coordinate. For example, to have X = 3.0; press the +(PLUS) ,
3, and ENTER hard keys.
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Setting the datum at the centerline

The position of the centerline is determined by probing two edges,
either in the X or Y direction.

Press the Probe soft key.

Press the Centerline soft key. The message Move to first edge
appears in the message bar.

Move the edge finder until it makes contact with the work piece
edge, and the message changes to Move to second edge.

Move the edge finder towards the second edge of the work piece
until it makes contact, and the Move to second edge message
disappears.

Retract the edge finder from the work piece

The diameter of the edge finder and direction of motion are used to
set the datum at the midpoint between the two edges.

To set the midpoint to a specific value, add or subtract an offset to
the datum coordinate. For example, to have X = 1.5; press
the +(PLUS), 1, *, 5, and ENTER hard keys.

Setting the datum at the center of a circle

The center of a circular feature is determined by probing 3 edges
around the circle in the X and Y direction. Y
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Press the Probe soft key.

Press the Circle Center soft key. The message Move to first edge
appears in the message bar. p

Move the edge finder towards a point on the circumference until it
makes contact. The message changes to Move to second edge.

Probe two additional points on the circumference in the same
manner.

X=1.5

The datum is now located at the center of the circle.

To set the center to a specific value, add or subtract an offset to the
datum coordinate. For example, to have X = 1.5; press
the +(PLUS), 1, *,5, and ENTER hard keys.
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Test the datum setting
It's recommended to test the datum setting before beginning a
program.

To confirm the datum setting use the Pos key.

To quickly move to the datum for X and Y, press the Pos key.

With the Z axis at its retract position, enter 0.0000 for the go to
position for both the X and Y (leave the Z field blank). Press the GO Datum
key.

The table will move to the datum position X 0.0000, Y 0.0000.

Lower the tool until it touches the part.

Visually check the tool's position. The lower left corner of the part
should be positioned directly beneath the center point of the tool.

The readout screen should be at 0.0000, confirming the datum is
accurate and programming can now begin.

The value of 0.0000 in the Z axis display may vary slightly depending
on how the tool tip contacts the top surface of the part on the corner
edge.

6.1 Conversational Programming

ACU-RITE MILLPWR®? 113



Testing a MILLPWRG2 program
Before machining a part, test the program for things like correct tool

path, count direction, feed rate, and sequence of operations.
MILLPWRG?2 provides several run-time choices to assist doing this.
Always verify a program when it was loaded, or edited.

Whenever a program is about to run, check that the
@ handles are recessed.

From the PGM screen, press Run Options to display the following soft
keys:

Keys Function

Single Single Step runs through the program one step at a
S time. Some steps will run as a single group such as
a contour, or custom pocket.

Dry Dry Run runs through the program at the defined dry
fun run feedrate instead of programmed feeds. This
option is useful to more quickly test the tool path
motion. The dry run feedrate is set in the JOB
SETUP dialogue.

o
£
£
£
@©
| S
(o))
(]
S
.
T
c
9
)
(1]
(2]
S
(5
>
c
o
&
F.
©

Graphics The Graphics Only soft key will run the program’s
ooty tool path without activating the servo motors or AMI
outputs. Begin from any step in the program. Use
the graphics and DRO display to observe and verify
the tool path.

Optional The Optional Stop soft key will allow the program
Stop to be stopped at different locations to allow for

verification of particular program steps selected by
the operator. If a G-code program has an M01
(optional stop) in it, the system will only stop at this
block when Optional Stop is enabled. If itis
disabled, it will be skipped.

Press any soft key to activate the option; press it again to
deactivate it.

Run features, check that the tool will not touch the
workpiece when the quill begins to move. To avoid
interference, do one or more of the following:

@ Before pressing the G0 key to begin the Single Step or Dry

® | ower the knee

® Remove the tool or workpiece

¢ Re-establish datum away from the part
e Select Graphics Only run option
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Single step

Normally, a continuous contour will be machined without stopping.
With Single Step activated, MILLPWRSZ will stop after each step.
This enables a check of the tool position of the Z axis relative to the
part and ensure that the tool path and other program details are
correct. Press the GO key to begin, and after each step finishes.

Dry run

With Dry Run activated, MILLPWRSZ will run the entire program at
high speed without stopping. Visually follow the position of the tool
relative to the part and ensure that the tool path and other program
details are correct. This can be started at the beginning, or midway of
a path. The dry run speed is defined in Job Setup. Press the G0 key to
begin.

Graphics only

With Graphics Only activated, MILLPWRGZ will run the entire program
at programmed speed without activiting the servo motors or AMI
outputs. Follow the position of the tool on the graphics or DRO display
(ABS position only) to ensure the tool path and other program details
are correct. This can be initiated at the beginning or midway through a
path. Press the G0 key to begin.

The Dry Run and Graphics Only run options may be
@ combined at Dry Run speed without any table motion.

Skipping steps in a program
The option to temporarily skip one or more steps when running a
program is available by pressing the +/- key. Navigate to the desired
step and use the +/- key to skip the step without removing it from the
program. The program runs as if the step is not present. Press the +/
- key a second time to restore the step.

Move the cursor to the step to be skipped.

Press +/- to skip or restore the step. A skipped step is grayed out
and an asterisk is placed before the step name.

One or multiple steps may be skipped or restored by using the Change
Steps dialogue which can be found under the Step Functions menu.

From the PGM screen, press the Step Functions key.

Press the Change Steps soft key.

Enter the first and last step numbers to be changed.

Use the Arrow keys to navigate to the Skip Steps field.

Select “Yes" to skip the steps or “No” to restore the steps.

Press the Use key.

A step marked to be skipped cannot be edited. Restore
@ the step before opening the step dialogue.

ACU-RITE MILLPWR®?
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Machining your part

Before running a program step, check the Status bar (located along the
top of the MILLPWRS? screen) to ensure that the tool identified by
MILLPWRS2 matches the tool in the spindle. If there's no tool
identified, or if it's incorrect, start with a Set Tool step that accurately
identifies the tool that is to be used.

To move quickly to a step, use the UP or DOWN ARROW keys to highlight TN T FOC I8 N ST {10 O =) O T T i
the required step, or just enter a step number using the numeric DEE;L":smN/mL e e | o] e |
keypad. A Goto program line number popup dialogue is immediately GB3  POSITION / DRILL B BB@B ngs X

804  POSITION / DRILL ING

displayed. The total number of lines in the program are shown in the 885 POSTTION / DRILL 0.0

0806 POSITION / DRILL

Line Count: field. R "0=TTTON / pRTiC m 0 ' 0000 285 Y

Enter the desired line number and press ENTER.

Tine of Day
12:00 pm

ABS
Press ENTER or USE again to edit the program step. ABm 0 . ﬂﬂ@@ Z
After highlighting the step to begin with, press the G0 key. An Operator o B OFF S
Intervention Message may ask to confirm that the tool is correct. oo

oto ram line number

Confirm that the correct tool is being used, then press the G0 key again
to begin milling.

If the tool is positioned above the Z axis retract position before running
a program, the table will rapidly move to position, and then the quill will o o :
rapidly move to the retract position. If the tool is below the retract ped | e | meE S| s | ‘ e
position, the quill will move first.

6.1 Conversational Programming

A 2 axes system requires that the quill be raised manually
A before pressing GO.

Once the quill has reached its retract position, it will rapidly move to
the Begin depth then move at the programmed feed rate to the End
depth.

The remote STOP/GO switch acts as a pause switch if the
@ table is moving, and as a G0 switch if the machine is
paused or stopped.

If the upper travel limit for the Z axis is set below the established
retract position, a travel limit fault will occur and the program will stop.
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MILLPWREZ will automatically pause at points that require action to
be taken (e.g., change tools). After each task has been completed,
press the GO key.

A

If the STOP key is pressed once while cutting, the tool will pause in its
cutting path and an Operator Intervention Message will appear. Press
GO to resume machining, or STOP again to end the program.

=)

Potentiometer for feedrate override

Feedrate Override are controlled with the potentiometer which will
change the feed rate by a certain percentage with the knob rotation.
The feed rate percentage will be displayed in the status bar at the top
of the screen. A feed rate percentage of 100% means that actual feed
rates will run at 100% of the programmed feed rates. If the feed rate
percentage is 50%, actual feed rates will run at half of the
programmed feed rates.
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Adjustment of the feed rate with the potentiometer can be done at any
time, even while the table or quill is moving. SET TooL

MILL LINE
MILL ARC
MILL LINE
MILL LINE

ET TOOL
RECTANGLE POCKET
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Manually positioning the quill

Programs that do not include a Begin depth will require the operator :ause Feed:P 0.0 100% | Tool: 0.1250 Inch | Datum: 1 | Scale: 1.0000 | Skew: 0.0000° | Inch
to manually position the Z axis during machining. The same is true o ﬁ?[f’fﬁh: i G G S
when the Z axis has been disengaged during setup. 003 | L AR e
| gaged curing setp N il L S 0.0000" X
If an End depth is programmed, when it is time to manually position | »
. . . . B - 008 || MILL LINE
the Z axis, a preset value will be displayed in the Z axis display. The sl . e i ﬂ . ﬂﬂﬂ@ Y
DRO screen will appear, along with the prompts shown. o11  BOLT CIRCLE
B FecTicie PonreT 5 2500 e Z
. . . - 5.0000
When multiple passes are required, in this example the i
complete program can be run for each pass. It may also o 13@@ i S
be necessary to repeat a set of steps for each pass in a 02

program (e.g. milling a pocket).

13 of 13
O0IM Z Axis: Set Z to 0.0000 INC. Press GO.

Machine

Functions “ero 2

An example of an Operator Intervention Message (OIM) similar to the .
one shown to the right will appear. OIM Z Axis: Set Z to 0.0000 INC. Press GO.

Manually move the Z axis incrementally until 0.0000 is displayed for
the Z axis.

6.1 Conversational Programming

For additional information regarding 2 Axes operation see "Operating
in 2 Axes and 3 Axes Modes" on page 31

118 6 Programming



6.2 Folders

Folder functions

The soft keys available are described in the previous chapter, see
"Program functions soft keys" on page 83.

MILLPWRE? offers several versatile features for loading, saving,
deleting, and backing up programs. Programs can be organized by
creating folders. Folders can be quickly selected, created, make a
backup copy, or if necessary, deleted.

Folders

Organize programs by saving them in folders. Folders may be used to
group programs by job, operator, date, customer, or any other method
preferred. Creating folders can only be done in PGM mode.

Creating a folder

First decide where to place the folder. It can be placed on V:\User
which is the MILLPWRGZ folder in the console, on a USB device, on a
network, or within sub-folders that have already been created. Use the
following steps to create any type of folder, top level or sub level
folders.

=)

Press the Program Functions soft key, then press the Folder View
soft key.

When the Folder View soft key is activated, it remains
active until it is pressed again to deactivate folder view.

Press the Change Window soft key to select the Folder Tree window.

Navigate through the folders to place the cursor where the new
folder is to be created by using the ARROW keys.

To expand a folder use the RIGHT ARROW key. To collapse an
expanded folder, use the LEFT ARROW key.

Highlight the folder where the new sub-folder is to be placed, and
press the Create Folder soft key.

ACU-RITE MILLPWR®?
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Naming a new folder

Using the on screen Keyboard, enter the name of the new folder. If
the keyboard is not automatically displayed, press the Keyboard soft
key.

Once the new folder's name has been entered, press the Save/
Create soft key to create the new folder.

Deleting a folder

MILLPWRSZ will delete folders that contain programs, or files.
MILLPWRCZ will prompt the operator that there are files within the
folder, and ask for confirmation if they are to be deleted.

Press the PROGRAM FUNCTIONS soft key, then press the Folder View
soft key.

Press the Change Window soft key to select the Folder Tree window.

Navigate through the folders, and place the cursor where the folder
is to be deleted.

Press the Function soft key, and select Delete from the popup
menu.

Press the Yes soft key to erase the folder, and all files in the folder,
or the No soft key to cancel.

Of Once a folder is deleted it cannot be recovered.

Saving a program

When creating programs with the MILLPWRC®?, they can be saved

within MILLPWRG®?'s User folder, on a USB device, or to a network
location. A graphic view of the program is displayed in the Preview
Window if it has been run successfully.

Programs can be organized in MILLPWRE2, on a USB device, or a
network location; or in personalized folders that the operator can
create.

To save the current program for the first time:

Press the Program Functions soft key.
Press the Save/Create soft key.

The keyboard should automatically be displayed with the cursor in the
Program Name field (see "Keyboard" on page 39).
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Naming a program

Before you can save a program, MILLPWRG?2

Enter the program name using the ARROW keys to navigate the
keyboard. Highlight the key to be used (e.g. letter, or number), then
press the ENTER key to add the selection into the Program Name: Field.
Continue in the same manner until the name is complete.

To add numbers to your program name, press any of the number keys
on the numerical keypad, or from the keyboard display.

Press the Save/Create soft key. MILLPWRS2 will store the program
in the folder that had been previously selected.

A message will alert you if the program was not saved properly, or if
the name that you've chosen already exists.

Back up MILLPWRG?2 programs regularly to avoid accidental loss
(e.g. USB device, or to a network location).

Deleting a program
Press the Change Window soft key to select the Folder Contents
window.

Highlight the desired program.

Press the Function soft key, and select Delete from the popup
menu.

Press the Yes soft key to erase the program, or the No soft key to
cancel.

OC Once a program is deleted it cannot be recovered.

ACU-RITE MILLPWR®?

requires it to be named.
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¢ Loadinga MILLPWRG2 (MPT) program
Q The Load soft key allows you to open programs in the folder ||st|n9 Stop | Time: ——i--i— | Tool: 0.2500 Inch | Datum: 1 | Scale: 1.0000 | Skew: 0.0000° | Inch
B The steps below explain how to load a program from MILLPWRE e T e e O A
3 User folder, a USB device, or from a network location. SAUToTEST: e apt o peat
m =1 M) Chamfer . mpt (@ Vase.g
Jservice W Contour .mpt M Wizard. mpt
itemp W CustonPocket .mpt
o Program extensions: S -
© MILLPWRS? programs have a .mpt extension. il ot
G-code programs have a .G or .NC extension. @ Explode. wpt
DXF files must have a .DXF extension. [FRETR T e
binensionunite = NCH
FeedRateUnits = INCH
If a program is loaded, save the open program, it does not have to ggg;ggrgig; DEGREES
be Cleared Nu:l‘:e‘x’;:c;cles = TRUE
From the PGM screen, press the Program Functions soft key. ILoaded Progran: Excormt lagy ser To01
When a program is not located in the current folder, select the cvsanllyoof PUNESUER D)

location of the MILLPWRG?2 program using the Folder View soft key,
and Change Window soft key as needed.

Verify that MILLPWRG? programs is selected in the Program Type
popup menu. Only MILLPWRG2 programs stored in the selected
folder will be displayed, see "Program type filter" on page 94.

Using the ARRON keys for navigation in the display window, highlight
the MILLPWR®2 program to load.

Press the Load soft key, and verify that the desired program is now
loaded.

Program

Type Select

Function

Load ‘ Save

Change Folder i
it =

When loading a program from a network, or a USB memory device,
first select the device from the Folders Tree, then follow the same
procedure as would be done from the l\/llLLF’WRG User folder.

@ Use Folder View for locating folders, and programs to
load.

Itis recommended that all programs be copied to the local
@ MILLPWRS? User folder for usage.
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Importing a DXF drawing

Save any running programs. Locate the folder containing the DXF
drawing.

If a program is loaded, save the open program, it does not have to
be cleared.

From the PGM screen, press the Program Functions soft key.
When a DXF drawing is not located in the current folder, select the

location of the DXF drawing using the Folder View soft key, and
Change Window soft key as needed.

Verify that DXF Drawing is selected in the Program Type popup menu.
Only DXF drawings stored in the selected folder will be displayed,
see "Program type filter" on page 94.

Using the ARROW keys for navigation in the display window, highlight
the DXF drawing to load.

Press the Load soft key, and verify that the desired program is now
loaded.
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MILLPWRE®Z will assign default values for any information that's
missing from the DXF drawing (e.g. tool offset, feed rate, etc.). The
required SET TOOL steps must be added.

MILLPWRS2 will then arrange the steps in a logical order based on
common end points, and create a tool path. The program will then
appear on the display.

Test the program before machining to ensure that the program steps
and tool path do what is expected. The program can be edited and
steps rearranged as needed.
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G-code programs

G-code editing capabilities

6.2 Folders

G-code programs have basic edltlng Capabi“ties. The value of an Stop | Time: --i=-i-- | Tool: 0.2500 Inch | Datum: 1 | Scale: 1.0090 | Skew: 0.0000° | Inch

existing g-code address can be changed. e S— [ feeia7m [t ]
2 AUTOTEST: & Vase.g

There are no soft keys available for editing, all navigation is done using oo

the ARROW keys. Use UP and DOWN ARROW keys to move the cursor to the Stew

line that needs to be edited. And press ENTER to edit the line. R

Use the LEFT and RIGHT ARROW keys to move from address value to

address value within the line. Enter the new value for an address. The 3 o

UP and DOWN ARROW keys do not function in this mode. [rEepp———

L)
(DATE=DD-MM-YY - 16-03-01 TIME=I
N100G20

Only the value of an address when highlighted can be changed. The SETE LD (e of
CANCEL key will cancel any edits made. The ENTER key and the LEFT or o
RIGHT ARROW key accepts changes made to an address, and then L [

[Loaded Progran: Error.mpt anmg?.asazrs.n
moves to the next address. The USE key accepts the changes to the mm— il

line and allows use of UP and DOWN ARROW keys.

upaa omas 5

Program

Load ‘ Save

Change Folder i
Mo =

s Function Select
The values of the following addresses can be edited: D, F, |, J, K, |_, M, Stop | Time: ©:47:26 | Tool: 0.1600 Inch | Datum: 1 | Scale: 1.0900 | Skev: 0.0900° [ Inch
N,O,P,R ST U W,X,Y,and Z. See "G-code and M-Code 095 g 1
definitions" starting on page 127. oo Oanmo e

0804  (PROGRAM NAME - VASE)

0005  (DATE=DD-MM-YY-87-89-01 1

A highlighted line can be removed by pressing the CLEAR key. 0935

0007 ggeﬁﬂ G40 G49 G8O GO
GZ i 0808  (3/8 BALL ENDMILL TUUL-4-
The MILLPWR®? will calculate the block form of the G-code program. oot (coioh 155,02 3833 |
0011 T4 M

The values for the block form can be viewed using the Block Form soft 8012 | Go 6o X ¥.269 ¢

0013 G43 H4 Z.25 M8

key. The block form can be edited and even inserted into the program 6014 Gi2.01 F5.33

by using the soft key Insert G120. Once inserted in the program seis 205 .5 i
(G120), the block form in the program is used. Remove the line i v
containing the G120 to revert back to the calculated block form. e T
0022 i—;;g? Y1.3462

0024 GO Z.25
0025 X-.7926 Y1.6154
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Loading a G-code program

MILLPWRE? has the ability to read and run G-code programs. Basic
editing is also possible. It is important to fully test the G-code program
before machining a part.

A G-code program can be loaded into MILLPWR®? in the same
manner as MILLPWR®2 programs. Once loaded, MILLPWRE2 will
indicate with an "x" the first error regardless of the cursor location. An
error message also appears in the message line indicating that the line
contains invalid code. The invalid code can be removed by editing the
program outside of the MILLPWRE?2

The Load soft key opens programs that have already been saved Use
the following steps to load a G-code program from MILLPWRS? User
folder, a USB device, or from a network location.

If a program is loaded, save the open program, it does not have to
be cleared.

When a G-code program is not located in the current folder, select
the location of the G-code program using the Folder View soft key,
and Change Window soft key as needed.

Verify that G-code programs is selected in the Program Type popup
menu. Only G-code programs stored in the selected folder will be
displayed, see "Program type filter" on page 94.

Using the ARROW keys for navigation in the display window, highlight
the G-code program to load.

Press the Load soft key, and verify that the desired program is now
loaded.

When loading a program from a network, or a USB memory device,
first select the device from the directory tree and follow the same
procedure as would be done from the MILLPWRS? User folder.

Running a G-code program

MILLPWR®? has the ability to read and run G-code programs. It is
important to create and proof the G-code program before attempting
to machine a part.

Verify the program m the CAD/CAM system that generated the
program. MILLPWR G2 will draw the program when Loaded. Finally,
lower the knee and dry run the program to verify that the tool path,
feeds and speeds are correct.
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Using the tool table

Each "T" block refers to the corresponding number in the Tool Table.
For example, T1 will cause MILLPWR®? 1o retrieve the tool length
offset from tool 1 of the Tool Table. MILLPWRS2 will then offset the
spindle by this amount. T2 will cause MILLPWRCZ to retrieve the tool
length offset from tool 2 of the Tool Table, etc. See chapter "4.1 Tool
Table" on page 68 for a complete description about using the Tool
Table.

It is very important not to have any tool length offsets in the Tool Table
if the tooling is not repeatable. The user will need to set the Z datum
after mounting the new tool. This is done before pressing GO0 to
continue running the program.

Failure to maintain the Tool Table can cause unpredictable results.
Verifying tool length offsets prior to program execution is strongly
recommended.

Starting or stopping a G-code program

Always start the program from a place in the program where the feed
rate, X, Y, and Z axes position are known, such as a tool step. Alternate
starting points can be programmed by placing the proper code in the
desired locations.

Pressing the G0 button will cause MILLPWRE? to begin executing the
G-code program. Always verify the program step highlighted is an
appropriate starting point.

When a program is running, pressing the STOP button or the remote
pendant will cause the program and all axis motion to pause. Pressing
the remote pendant switch again or the GO button will cause the
program to resume. Pressing the STOP button a second time will halt
the program execution.
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G-code and M-Code definitions

G-code

The following is a list of supported, and unsupported G-codes.
T Represents supported G-codes.

G-code listing

G-code Description Comment
GO T Linear Interpolation (Rapid)
GLT Linear Interpolation (Feed) These commands generate table/quill motion. The motion command
applies to current and subsequent blocks containing at least one X, Y, or
G2 T Circular Interpolation (CW) Z coordinate. The default motion command is a linear move at feed (G1).
G3 T Circular Interpolation (CCW)
This command causes the system to pause for the specified period of
G4 T Dwell time. The period of time is determined by the P address (in milliseconds)
or X address (in seconds). T Address also specifies the time in seconds.
G17 t XY Plane Selection
. These commands set the plane in which arcs are executed. The setting
G181 XZ Plane Selection applies to current and subsequent blocks. The default is G17 (XY).
G19 t YZ Plane Selection
G20 t Set Program Units (INCH) Same functions as G70 and G71. These commands set the unit of
measure. The setting applies to current and subsequent blocks. The
621 t Set Program Units (MM) defaultis G20 (INCH).

ACU-RITE MILLPWR®?
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6.2 Folders

G-code Description Comment
G28 MILLPWRS? does not have a method for establishing a “home”
Return to Home Reference position. If one or more coordinates are specified in the block, the table/

quill will rapid to that location. Program execution will continue with the

630 next program block.

G40 T Cancel Cutter Compensation MILLPWRG2 supports automatic cutter compensation. Enable cutter
co_mpensation using G41 (left) or G42 (right). Disable compensation

G41 t Cutter Compensation (Left) using G40 (center).

G42 T Cutter Compensation (Right)

G43 Tool Length Offset (+) MILLPWRS? does not support tool length offsetting. The offset is
retrieved from MILLPWR®?'s tool library when a tool change is

644 Tool Length Offset (- executed. These commands are ignored.

G49 Cancel Tool Length

G54 MILLPWRS? does not support presettable work coordinate systems.
G54 through G59 are ignored.

G55

G56

Work Coordinate System

G57

G58

G59
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G-code Description Comment th
G61 T Set “stop” Path Mode . . E
These commands set the path mode. The setting applies to current and [e)
. , . subsequent blocks. The default is G64 (continuous). L
G64 T Set “continuous” Path Mode
N
670 T Set Program Units (INCH) Same functions as G20 and G21. These commands set the unit of ©
measure. The setting applies to current and subsequent blocks. The
671t Set Program Units (MM) default is G70 (INCH).
. This command cancels the current modal drilling cycle. The modal
Gao t Cancel Motion Mode drilling cycles are described below (G80 series).
Basic drilling cycle is generally used for center drilling or hole drilling that
does not require a pecking motion. It feeds from the begin depth (R) to
the specified hole depth (Z) at a given feedrate (F), then rapids to the
G81 t Basic Drill Cycle retract height (P).
G81 Z(zDepth) R(zBegin) P(zRetract) F(feedrate)
Required: Z(zDepth) and R(zBegin)
Counterbore drill cycle generally used for counterboring. It feeds from
the begin _depth to Z depth, dwells for specified time, then rapids to the
G82 t Counterbore Drill Cycle retract point.
G82 Z(zDepth) R(zBegin) P(zRetract) D(dwell) F(feedrate)
Required: Z(zDepth), R(zBegin), and D(dwell)
The peck drilling cycle is generally used for peck drilling relatively
shallow holes. It feeds from the begin depth to the first peck depth
(calculated so that all pecks are equal and do not exceed the maximum
peck distance programmed in | word). Then rapid retracts to begin depth
. (to clear chip), rapids down to previous depth less .02", and continues
683 T Peck Drill Cycle this loop until it reaches the final hole depth. It then rapids to the retract
point.
G83 Z(zDepth) R(zBegin) P(zRetract) I(zPeck) F(feedrate)
Required: Z(zDepth), R(zBegin) and I(zPeck)
Boring Bidirectional is a boring cycle, generally used to make a pass in
each direction on a bore or to tap with a self-reversing tapping head. It
feeds from the begin depth to Z depth, and then feeds back to the
G85 T Boring Bidirectional Cycle retract height.
G85 Z(zDepth) R(zBegin) P(zRetract) D(dwell) F(feedrate)
Required: Z(zDepth) R(zBegin)
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G-code Description Comment

This is the chip-breaker peck-drilling cycle, generally used to :

Peck-drill medium to deep holes. The cycle feeds from the begin depth
to the first peck depth in Z, rapid retracts the chip-break increment (W),
feeds to the next calculated peck depth (initial peck less J), and
continues this sequence until it reaches a U depth, or until final hole
depth is reached. The peck distance is never more than | or less than K.
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. This cycle enables optimum drilling conditions for holes. For maximum
6871 Chip Break Cycle efficiency in deep hole drilling, set address to accommodate the material
and tool types used. Generally, the deeper the hole, the smaller the peck
distance (J). This prevents the binding of chips, tool, and workpiece. Set
U to retract the drill completely at set depth intervals.

G87 Z(zDepth) K(minPeck) R(zBegin) J(peckDecr) I(firstPeck) P(zRetract)
U(retractDepth) W(chipBreakInc) F(feedrate)
Required: Z(zDepth) K(minPeck) R(zBegin) J(peckDecr)

This boring cycle generally used to program a pass in each direction with
a dwell at the bottom. The tool feeds from the begin depth to Z depth,
dwells for specified time, then feeds to the retract (P) dimension.

G89 t Flat Bottom Boring Cycle
G89 Z(zDepth) R(zBegin) P(zRetract) D(dwell) F(feedrate)
Required: Z(zDepth) R(zBegin) D(dwell) I(firstPeck)
G90 T Set Offset Mode (ABS) These commands set the mode for interpreting coordinates. In ABS

mode, coordinates are relative to MILLPWRSZ's datum. In INC mode,
coordinates are relative to the tool’s position after completing the

G91 t Set Offset Mode (INC) previous move. The setting applies to current and subsequent blocks.
The default is G90 (ABS)

Block Form The BlockForm command is used to define a window in relation to the
part zero. This is used by the Draw function to present a solid model of
the raw stock. Block Form can be placed anywhere within the program

6120 and must be accompanied by all of the addresses.
G120 X(xMax) Y(yMax) Z(zMax) [(xMin) JlyMin) K(zMin)
G* All other G codes not listed will generate a run-time error.
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M-Code definition

The following is a list of available M-Codes. Be advised that many
M-codes are machine dependant, and often machine manufacturers

will add, and/or remove some M-Codes.

T Represents supported M-codes.
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M-Code list

M-Code Description Comment

M* T All other M codes not listed will generate a run-time error.

MO T Program Stop This command pauses the program. Press GO to resume.

. This command pauses the program if the Optional Stop run option is

ML Optional Program Stop selected. Press GO to resume.
This command stops the program after completing of the block. The

M2 T Program End cursor moves to the beginning of the program. The current settings are
reset to default values.

M3t Spindle On (CW)
If spindle control hardware is present, the spindle is turned on or off

M4 t Spindle On (CCW) automatically. If the hardware is not present, the operator is prompted
to turn the spindle on or off.

M5 t Spindle Off

M6 Tool Change M6 is not necessary. A tool change occurs when the Tool Selection
command is processed.

M7 T Coolant On (Mist)

M8 Coolant On (Flood) If the AMI hardware is present, the coolant is turned on or off
automatically.

M9 t Coolant Off

G2 .

M30 Program End w/ Pallet Shuttle MILLPWR™>“ does not support control of a pallet changer. This code has

the same effect as M2.

ACU-RITE MILLPWR®?
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6.2 Folders

M-Code Description Comment
M48 Enable Speed/Feed Override It is not possible to disable feed rate override on MILLPWRE2, These
commands are ignored.
M49 Disable Speed/Feed Override
MILLPWR®2 does not support control of a pallet changer. This code has
M60 Program Stop w/ Pallet Shuttle the same effect as MO.
132 6 Programming



Other

n
S
)

2
o

e

N

©

Addresses Description Comment
The feed rate uses the current program units in effect (ipm or mmpm).
Ft Set Feed Rate The setting applies to current and subsequent blocks. The default is
determined from MILLPWRSZ's configuration setup.
Arc center coordinate parallel
It .
to X axis
Arc center coordinate parallel These are the arc center coordinates for G2 and G3 arcs. They are
Jt to Y axis P assumed to be programmed in incremental from the current tool
position.
Arc center coordinate parallel
Kt :
to Z axis
. Line numbering is optional and for readability only. MILLPWRS? does
NT Line Number not make use of this information.
0t Program Number Used at the beginning of a program.
The spindle speed is set to the specified speed (rpm). If the spindle is
st Spindle Speed currently off (Mb), it will not be turned on unless accompanied by a
P P spindle direction block (M3 or M4). The setting applies to current and
subsequent spindle direction blocks.
This command is used to select the active tool. The tool is specified by
tool number. The diameter and length must be specified in the Tool
table.
Tt Tool Selection
The program pauses at a tool command and prompts the user to
complete the tool change. Ensure the tool is clear of the part or is at the
appropriate position before pressing GO to resume.
Xt X Axis Coordinate
The coordinates represent the destination for the GO, G1, G2, or G3
Yt Y Axis Coordinate command currently in effect. They use the current units (G20/21 or G70/
71) and offset mode (G90 or G91).
Zt Z Axis Coordinate

ACU-RITE MILLPWR®?
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Additional G-code conventions for MILLPWRG2

The following lists some of the expectations and limitations of
programs ran in MILLPWREZ,

Operator comments should be enclosed in parentheses.

An operator comment with “MSG" appearing within the text is
considered a message. The text following “MSG" (up to 60
characters) is displayed to the operator at run-time. Program
execution pauses until the operator acknowledges the message by
pressing G0. Format is MSG (Operator message) or MSG (" Operator
message”).

Parametric programming (use of variables or algebraic operations) is
not supported.

Program delimiters (“%") are ignored. Text following the delimiter
is ignored.

White space is ignored between address but not within a numeric
value or message.

Tool length offset is read from MILLPWR®?2 s tool library.

For example: In a G-code file, T1 will use the tool length offset from
Tool #1 in the tool library. T2 will use tool length offset from tool
library tool #2, etc.

The skew feature does not work with G-code programs. Remove
any skew angle prior to running a G-code program.
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Backing up a program

To back up a program is similar to saving a program. A backup
program can be saved to another location (e.g. memory device, or on
a network), or to the same program location. If it is saved to the same
program location, then it can be with the same name Elus an indication
in the name that it is a backup copy. The MILLPWRC Copy and Paste
functions do this automatically, and is further explained below.
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In the same manner, this can also apply to backing up a G-code
program.

It is also possible to select all programs in a folder and be saved as a
backup to the same folder.

Copy and paste programs

Press the Progr‘am Functions soft key. VS-t\op |\‘ri:.;) —=i==i== [ Tool: 0.2500 Inch | Datum: 1 | Scale: 1.“330(: l-stﬂ;:n:saﬁu%
Press the Change Window soft key to select the folder tree window. = ae. Bbat™  Baet
Repeat to select the Folder Contents window. v g solttircle.mt @ Saple.g
e S oomtomroniatapt
user W DISubcycles. mpt
%nll.pt o
. . . . . H Error.mpt
While copying, moving, or deleting a large number of files 5 Explode. apt
a dialog will appear to display the progress. At this time a WLLTPR Toxt Fils
cancel key will be available to cancel the operation. FommatVersion = 3.0

DimensionUnits = INCH
FeedRateUnits = INCH
AngleFormat = DEGREES
Steps = 013
StepOver = @
NumberOfCycles = TRUE

Loaded Program: Error.mpt 981 SET_TooL
Program Type |All Prograns [ " ————————— ]

- &
Window

Progran
Type

Function

Load ‘ Save
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2 Use the ARROW keys to highlight the program to be copied, then press (s |\“(":;) T Teb o e fww ) fee s |_Si='7=n';-°°ﬂ°“i_lJ_
m the Select soft key ény NG W AutoTest.mpt [ Offset.mpt —

. . . . 2 AUTOTEST: 4 BLend. mpt 4 Repeat .mpt
T A popup menu will open where either the highlighted program can = Froet
o be selected, or all programs in the folder can be selected. Highlight Sioas) Bostmponat.apt
L Select, or Select All, then press the ENTER key. o e e A

. i Drill.mpt
o If the program that was selected is not the correct one, select the 8 Exror mot
. [ Explode .mpt
3 Clear feature, and press ENTER. The program is un selected, and : .

m MillPWR Text File

another program can now be selected.

FormatVersion = 3.0

Press the Function soft key and select Copy from the popup menu, Fesdratemmita. = THGH
AngleFormat = DEGREES
then press the ENTER key. ste[al
Press the Function soft key again, and select Paste from the popup s 2 o | THE
menu, then press the ENTER key. [oataa Pros AR ErSoR PR | o, @ Forano i
Progran Type [All Prograns [ B Delete -a-amnnca muen
A copy of the selected program has now been copied to the same D terse

folder and was named with a suffix of “Copy". Another folder location Load ‘ swe | PR function | Select i Exit
could have been chosen before Paste to copy the program to the new
location.

If a program is copied multiple times using the Paste function, each
pasted program copy would then have sequential numbering
(e.g. Copy, Copy (2), Copy (3), and so on).

Program errors

When an error is detected in a program, the step with the error is
highlighted in the program listing with a red "x" symbol. Edit the
program step to correct the error.

Additional information about the error is added to the error log. See
"Message log" .

After correcting the errors, remember to delete them
@ from the error log. A quick method for deleting all errors
in the log is to press the “0"” key.

If there is more than one error in the program, only the
@ first step with an error will be highlighted. After correcting

the first error, the next error will be highlighted.
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7.1 Demonstration Program

Overview

The following steps and key stroke sequences will guide you through
creating a demonstration program based upon information from the
part drawing shown.

All dimensions are in inches.

This will help introduce you to MILLPWR®2 and familiarize you with
how it operates.

Selecting datum
Although there is no clear "zero point" identified on this print, use the
center of the bolt hole pattern as datum. There are advantages to
using this location:

It is the center of the bolt hole pattern

It is the center of the large arc, making it easy to calculate the arc's
start and end points.

The pocket is dimensioned from this point, and nearly all of the
dimensions on the print originate from this point.

This print could also be programmed using another point such as the
upper left corner, for example as datum.

The datum will be ready to set just before running a program.

138
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Begin programming

From the DRO mode, begin by pressing the DRO/PGM key to enter the
PGM mode.

If a program is loaded, save the open program, it does not have to be
cleared. This is example is done in Inch mode. Make sure Inch is
selected.

Selecting a tool

The first step for this program is to choose the tool that will be used
to begin the machining. For this step, a 1/4" diameter FLAT END MILL
will be used.

Press the TOOL key to access the Set Tool dialogue.

In the Set Tool dialogue enter 0.25 in the Size / Diameter field.
Press ENTER twice or ARROW DOWN to highlight the Tool Type field.

With the Tool Type field highlighted, press either the RIGHT ARROW
key, or press the Tool Types soft key to open the Tool Type drop
down menu.

ARROW DOWN to highlight the Flat End Miill.
Press the ENTER key to select the tool type.

key available for choosing a selection. This program
example will refer to the use of the soft keys when
available.

@ In most dialogues, there is a drop down menu and a soft

ARROW DOWN to highlight the Spindle field.
Select Forward by pressing the Forward soft key

ARROW DOWN to highlight the Speed field and enter 1300 using the
numeric keypad.

ARROW DOWN to highlight the Tool Position field.
Enter -5.00 in the X To field.
Enter 0.00 in the Y To field.
Enter 1.00 in the Z To field.

Press the USE key.
The programming of the part can now begin.

Refer to chapter 8 "Selecting a tool" on page 157 for more information
about Tool Position.

ACU-RITE MILLPWR®?

Stop | Time: 0:00:02 | Tool: 0.000 MM | Datum: 1 | Scale: 1.0000 | Skew: 0.0000°
New Progran Set Tool

002
By
Diameter | (PN Inch |
length [ | |
Plunge / Ramp——————

Angle
Tool Typpe————————————

T ————————

|

speed [ | RPM

Tool Position—— |
X To Abs |

YT [ ] s
[ -

ZTo

2 of 2

| Tool
“ 2 ‘ ‘ ‘ ‘ 1 Iable

Stop | Time: ©:00:02 | Tool: 0.008 MM | Datum: 1 | Scale: 1.0089 | Skew: 0.8000°

New Program Set Tool
001  SET TOOL Tool Number
o2 —

size
Diameter Inch
Length 0.0000

Plunge / Ramp

Angle [ ]

Tool Type
[ IFlat End Mill f
Spindle

Speed 1300] RPM
Tool Position

X To -5.0008] Abs

Y To Abs
ZTo 1.0000] Abs.

Require Change

2 of 2

Tool
Types

139

S
©
b o
o
o
el
(«
c
o
I;
@©
b S
-
(7})
c
o
£
O
(@]
F
N




Programming a line

For this example, the part will begin at the upper left hand corner, and
cut in a clockwise (CW) direction.

Press the LINE key. The cursor will default to the From X1 field in the
Mill Line dialogue.

Using the numerical keypad, enter the following information:

Stop | Time:

--i-=:-- | Tool: 0.2508 Inch | Datum: 1 | Scale: 1.0000 | Skev: 0.8000°

|| Tnch |

New Program
801  SET TOOL
002

Mill Line
From

X1

Y1

2
Begin
End
Feed

[_-3.0000] bs
[__1.5008] Abs

- -
X2 Abs
e Abs

[_0.008] fbs
[_-0.2508] Abs
bl

[\'

h b

In the From: X1 field enter -3, and press the ARROW DOWN key.

=)

In the From: Y1 field enter 1.5, and press the ARROW DOWN key.
In the To: X2 field enter 0, and ARROW DOWN.

In the To: Y2 field enter 1.5, and ARROW DOWN.

In the Z: BEGIN field enter .02, and ARROW DOWN.

In the Z: END field enter -.25, and ARROW DOWN.

ARROW DOWN to the Offset field and press the Left soft key.

~Angle
0.0000

~Tool

Inch
Type
Left______{]
IPM

In this case, pressing the ENTER key twice is required to
move the cursor down to the next field because a negative Offset
number was entered. The ARROW key accomplishes the Pt
same result with one press of the key.

2 of 2
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Notice that the Angle and Tool specifications were filled in
automatically. The tool specifications were taken from the information
entered in Step 001.

=)

To cut around the outside of the contour in a clockwise
direction, a left offset is used. MILLPWRS? has been
factory set with a feed rate of 10 inches per minute, and is
used for this operation.

0:00:26 Tool: 0.25@0 Inch | Datum: 1 Scale: 1.0000 Skew: 0.0000°

Press the USE key. st | im
001 SQET TooL

002 MILL LINE

The line is now displayed on the Program (PGM) screen and in the
graphics area.

Next, the arc will be added to the program.
If it is preferred to see the complete material work piece
@ size for program verification, press the VIEW key, then
press the Block Form soft key. In the BLOCK FORM dialogue
enter the overall blank size for the part, or cutting piece.
MILLPWRS? will calculate the block form as the program
is entered.

End of 2

Progran

Step Program | Clear
Functions

T
Save/
Functions Steps ‘ Program

phutcoen Discard

Run
Options
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Programming an arc

Since this arc will be starting at the top and moving out, and around to
the bottom, the arc will be machined in a clockwise direction.

Press the USE key.

saving the program: Stop | Time: 0:00:56 0.2500 Inch Scale: 1.0000 | Skew: ©.8009°

New Program

Press the ARC key. The cursor defaults to the To: X1 field in the Mill Ns;‘;,!, Tiesi_ 080,25 | Toot: e [ Datum: 1 | Scale: 10008 | Sken: 8.0008° CU
Arc dialogue. Q01 | SET To0L Gy | S
sz niL Le Pl e m

MILLPWRS2 assumes that the program is continuing from the last ﬁ e o
step, so it automatically fills in the From: X1, and Y1 fields, the 2 = S
Z: fields, Tool fields, Feed: fields, and the Offset field. — o
Using the numerical keypad, enter the following information: i g
In the To: X2 field enter 0, and ARROW DOKN. -

In the To: Y2 field enter -1.5, and ARROW DOWN. L &l E
In the Radius: MINOR field enter 1.5 and ARROW DOWN. i "J;
In the Direction: field, press the CW soft key. gl g
(3]

(]

o

M~

801  SET TOOL

At this point, enough information has been entered that the program s
can be saved and given a name.
Press the Save / Discard soft key.
Select Save from the popup menu.

Enter the program name in the popup keyboard using the ARROW
keys. Name the program DemonstrationProgram.MIPT. See
"Saving a program" on page 120 in the previous chapter for more
information.

Press the Save / Create soft key.

Next, the lower horizontal line will be programmed.

End of 3

Save/
Discard

Program
Functions

Step
Functions

Run

Shutdown DatiEns

Program Clear
Steps Progran

ACU-RITE MILLPWR®? 141



Programming the connecting Line

Step 001 is now h|gh||ghted ARROW DOWN to the last blank step Nse:lo;;z!m::e: 0:00:56 | Tool: s:q.izlslasii"r:ch | Datun: 1 | Scale: 1.0008 | Skev: 9.8900°
number (004) to highlight that step. go1 seT TooL Fron
003 [ nrit frc 2 i3
The next step to program is the line that starts at the bottom of the arc. | FsE—— 2

X2 -3.0000) Abs

Press the LINE key. = Aos
. ) . - :
Again, MILLPWR®? assumes that the program is continuing from the = ¥

Feed 10.0] IPM

~Angle
180.0000

rTool
Inch
FL END ML| Type

Offset Left

last step. So it has automatically filled in the From: X1, and Y1 fields,
the Z: fields, Tool fields, Feed: fields, and the Offset field.

Using the numerical keypad, enter the following information:

In the To: X2 field enter -3.0, and ARROW DOWN. Eoed !
In the To: Y2 field enter -1.5, and ARROW DOWN.
40of 4
Press the USE key.
‘ ‘ ‘ ‘ Probe PL’::::’" Polar ‘
Now that the upper edge’ arc, and lower line have been created, the Stop | Time: ©:01:14 | Tool: 8.2568 Inch Scale: 1.0000 | Skev: ©.0000°

New Program
001  SET TOOL
GI]Z[ MILL LINE

7.1 Demonstration Program

following steps will close the contour.
003 | MILL ARC

First the lower vertical line will be added. b g

End of 4

Clear
Program

Progran
Functions

Run
Options

Step Progzam
Functions | Steps

Shutdown ‘ ‘ =

Discard
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Programming the lower vertical Line

Next, the line that starts vertical from the bottom line at the end of the
arc will be entered.

Press the LINE key.

Again, MILLPWR®Z assumes that the program is continuing from the
last step. So it has automatically filled in the From: X1, and Y1 fields,
the Z: fields, Tool fields, Feed: fields, and the Offset field.

Using the numerical keypad, enter the following information:

In the To: X2 field enter -3.0, and ARROW DOWN.
In the To: Y2 field enter -.838, and ARROW DOWN.
Press the USE key.

Next, the lower angled line will be added.

ACU-RITE MILLPWR®?

Stop | Time: 0:01:14 | Tool: 6.2500 Inch | Datum: 1 | Scale: 1.6000 | Skev: 6.8000°
Nev Progran Mill Line

881  SET TOOL Fron

882 MILL LINE X1 3.0000] Ab:

aaa[ MILL ARC &

004 L MILL LINE i -1.5000] Abs

CEEIE MILL LINE To

50f 5

x2 Abs
Y2 Abs
z

Begin Abs
End Abs
Feed °H

Angle
99.0000)

rTool
Inch
Type
Offset  [Left &
Feed 10.0) IPH

Teach
Position

Polar ‘

New Program
001  SET TOOL

003 | MILL ARC
004 | MILL LINE

0[12[ MILL LINE
905 L MILL LINE

End of 5

Stop | Time: 0:01:20

Tool: 0.25060 Inch Scale: 1.0000 | Skew: ©.8009°

Progran
Functions

Step
Functions

Progran J Clear

Save/
Discard

Run
Options

Shutdown

Progran
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Programming the lower angle Line

Next, the line that angles in to the part from the lower vertical line will
be added.

Press the LINE key.

MILLPWRG? has again assumed that it will continue from where it left
off, and all fields are filled in except for the To: fields. The cursor is also
located here, in the first field.

Using the numerical keypad, enter the following information:
In the To: X2 field enter .75.

Now press the ABS/INCR key.

The INC field next to the X2 field has opened. Press the X1 soft key.
X1 is displayed in this field next to the X2 field.

ARROW DOWN once to the Y2 field.
In the To: Y2 field enter 0.00.

not have been used, and MILLPWRE2 would assume that

@ If the X1 soft key had not been pressed, then INC would
ABS is to be continued.

Press the USE key.

Next, the upper angle line will be added to the program.

144

Stop | Time: 0:01:20 | Tool:

0.2500 Inch | Datum: 1 | Scale: 1.0800 | Skev: 0.0000°

New Program

801  SET TOOL
802 MILL LINE
803 | MILL ARC
804 MILL LINE
805 L MILL LINE

[0 MILL LINE

Mill Line

tne [ x1)
| FNI|| Abs

Abs
Feed bl

~Angle
48.1718)

~Tool

Inch
Type
IPH

Offset
Feed

6 of 6
‘ ‘ ‘ ‘ Probe fesc Polar ‘
Position
Mill Line
Fr

X1 -3 . 0000 -5
Y1 -1.5008| Abs

X2 -3.0008| Abs
Y2 -0.8380 Abs

Begin 0.0200 Abs
End -0.2500| Abs
Feed IPH

Angle
[

Tool
Inch
Type
Of fset
Feed IPM

Stop | Time: ©:01:27 Tool: ©.2560 Inch | Datum: 1 | Scale: 1.0000 | Skew: ©.8009° Inch

New Program

891  SET TOOL
802 MILL LINE
803 | MILL ARC
804 MILL LINE
805 MILL LINE
806 L MILL LINE

End of 6

Progran
Functions

Functions

Step Progran
Steps

Clear
Progran

Run
Options

Save/

Shutdoer Discard
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Programming the upper angle Line
The upper line that angles away from the part will now be added.

Press the LINE key.

With MILLPWRG? assuming that it is continuing from where it was left
off, all fields are filled in except for the To: fields. Which is also where
the cursor is located in the first To: field.

Using the numerical keypad, enter the following information:

In the To: X2 field enter -3.0, and ARROW DOWN.
In the To: Y2 field enter .838.
Press the USE key.

Although changes are not lost if a power cycle occurs, you may wish
to save your program periodically while creating it, or you may want to
discard the most recent changes made since the last save.

Press the Save / Discard soft key.

Select Save from the popup menu to save the program, or select
discard to delete the most recent changes since the last save.

Next, a blend will be added to the two angled lines.

ACU-RITE MILLPWR®?

Stop.

| Tine:

0:01:27 | Tool: 0.2568 Inch | Datum: 1 | Scale: 1.0008

Skev: 0.0000°

New Program

Mill Line

801  SET ToOL o

802 MILL LINE e -
03| MILL ARC

804 | MILL LINE Y 0.0000] Abs
05| MILL LINE To

006 L MILL LINE e e

74 MILL LINE

7of 7

Y2 8 Abs

z
Begin Abs
Abs

End

Feed IPH
Angle-
1

Tool.
Inch
Type
Offset  [Left &
Feed 10.0) IPH

Teach
Position

‘ Probe

Polar ‘

Stop.

New Program

002
003
004
005

067

End of

Time:

SET TOOL
MILL LINE
MILL ARC
MILL LINE
MILL LINE
MILL LINE
MILL LINE

7

0:01:32

Tool: 0.25060 Inch

Scale: 1.0000 | Skew: ©.8009°

Program
Functions

Functions

Save/
Discard

Step Clear

Progran

Run
Options

Progran
Steps

Shutdown
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E Programming a blend
(] In this step, a BLEND will be inserted between program steps 6 and 7. s mseieiotiaa e e a0 dneh | datun: 1 | scale: 1.0600
h iew Program i en. ianfer
o)) ARROW UP one step to highlight program step 7. EE% EE{TEE'EE -
004 | MILL LINE ~Steps
© Pressthe BLEND key. | e —
m . . ::;L MILL LINE ~Radius
In the Type field be sure that Blend is selected.
~Contour
c Program Step 7 has now moved to program Step 8, and the Blend Goen E’
o
" — program step is now Step 7.
'E Also notice that the continuous line in the program steps between
‘b steps 6 and 8 is now broken. This indicates that these steps will be
n blended.
g ARROW DOWN to the Radius: field, and enter .25.
E Leave the Contour field set at the default setting of Open. —
8 Press the USE key. ‘ ‘ ‘ ‘ ‘ ‘ ‘
= The two angled lines are now blended with a .25 radius, and the line Stop | Der 001 | Yook 22 bien ety D | B QD
M~ in the programming steps is now continuous from Step 2 through SET TOOL
Step 8. MILL ARC

MILL LINE
MILL LINE
MILL LINE
BLEND

next line in the program step, but it would not have been

@ The blend step could have been added prior to adding the
displayed until the connecting line was added.

Press the down ARROW key to Step 9 (last step in the program) to
continue with the program.

The following step will close the contour of the part.

Save/
Discard

Progran
Functions

Clear
Program

Step Progzam

Run
Functions Steps

Shit doer Options
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Closing the contour
The contour of the part will now be closed, and all milling steps
entered will be one continuous machining operation.

Press the LINE key.

As MILLPWR®? assumes that you are continuing from where it was
left off, all fields are filled in except for the To: fields. Which is also
where the cursor is located in the first To: field.

Using the numerical keypad, enter the following information:

In the To: X2 field enter -3.0, and ARROW DOWN.
In the To: Y2 field enter 1.5.
Press the USE key.

The contour of the part is now complete. You may notice that the tool
path shows a double radius where the tool started, and then ended.
This is because the program is dimensioning the center of the tool.

The continuous line along the program steps has now
@ changed to a closed rectangle. This represents that the

contour is now closed. This happens when the To point of

the last step is the same as the From point of the first step.

ACU-RITE MILLPWR®?

Stop.

Time:

0:01:32 | Tool: 0.2568 Inch | Datum: 1 | Scale: 1.0008 | Skew: 0.8000°

New Program

001
002
003
004
005
006

SET TOOL
MILL LINE
MILL ARC
MILL LINE
MILL LINE
MILL LINE

007 | BLEND

9of 9

ENI
MILL LINE

Mill Line
From
’V X1

ot

[_-3.0000] Abs
[__0.8380] Abs

[_-3.0000] Abs

Y2 1.5 Abs

[__0.6200] Abs
[_-0.2508] Abs

Begin
End

Feed IPH
Angle
1

Tool.
Inch
Type
Offset  [Left &
Feed 10.0) IPH

Teach
Position

Polar ‘

Stop.

New Program

001
062
003
004
005
006
007
068
009

End of

Time: 0:01:38 Tool: 0.25060 Inch Scale: 1.0000 | Skew: ©.8009°

SET TOOL
MILL LINE
MILL ARC
MILL LINE
MILL LINE
MILL LINE
BLEND

MILL LINE
MILL LINE

9

Progran
Functions

Functions

Save/
Discard

Step Run

Options

Program Clear
Steps Progran

Shutdown
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Tool Change for the bolt hole pattern

Begin first by changing the tool.
Press the TOOL key. The tool form will open with the cursor in the
Size: Diameter field.
Enter 0.25 in the Size: Diameter field using the numeric keypad.

Press ARROW DOWN to highlight the Tool Type field (the Length field will
be left blank).

In the Tool Type field, press the Tool Types soft key to open the
Tool Type drop down menu.

ARROW DOWN to highlight the Drill.
Press the ENTER key to select the tool.

ARROW DOWN to highlight the Spindle field.
Press the Forward soft key.

ARROW DOWN to enter the selection, and move to the RPM field.

Enter 1300 (e.g. example) using the numeric keypad, and ARROW DOWN
to the Require Change field.

Press the Yes soft key.
Press the USE key.
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A new tool has now been added to the program, and the previous tool
will need to be changed when running the program. The program,
when running, will stop at this point, and request the tool change
before continuing.
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Set Tool
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Programming the bolt circle
Press the HOLES key.

A popup menu will appear for selecting the type of hole pattern to be
used.

Select the Bolt Circle selection. The Bolt Circle input dialogue will be
displayed.

In the Center X field enter 0.00, and Y field enter 0.00. For this
program it is also the Center location for the Bolt Circle (which is also
where datum X 0 and YO was set).

ARROW DOMWN to highlight the Z: End field, and press the CLEAR key to
delete the default data in the field that may be present.

Enter a value of -.40 in the Z: End field.

ARROW DOWN to highlight the Peck field, and enter 6 for the Number.

ARROW DOWN to highlight the Radius field. Press the CLEAR key to
delete any default data in the field, then enter 0.75.

ARROW DOWN to highlight the Direction field, and press the CW
(Clockwise) soft key.

ARROW DOWN to highlight the Holes field, and enter 5.
Press the USE key.

In this example, the starting and ending angles were not changed. As
a result, the first hole is placed at zero degrees. If you were to look at
the face of a clock, zero degrees will be at 3 o'clock. Without a
specified ending angle MILLPWRG2 spaces the number of holes
entered evenly around a full circle. If a counter-clockwise direction
was applied to the hole pattern, the second hole of our five hole
pattern will be between 12 o'clock and 1 o’clock. The holes continue
around the circle as shown below.

ACU-RITE MILLPWR®?

Stop | Time: 0:01:43 | Tool:
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Tool change for the rectangular pocket
Begin by Changing the tool. Stop | Time: 0:02:20 | Tool: 0.008 MM | Datum: 1 | Scale: 1.0600 | Skev: 0.0000°

New Program Set Tool

Pros he TOL ke e B
In the Set Tool dialogue enter 0.125 in the Size: Diameter field. §§§ Eﬁf EEE ?:’5,5:9, Inch

ARROW DOWN to highlight the Tool Type field. Egg Eﬁ?ntiﬂi @
With the Tool Type field highlighted, press the Tool Types soft key 8 o e |

to open the Tool Type drop down menu.
ARROW DOWN to highlight the Flat End Mill.
Press the ENTER key to select the tool.

ARROW DOWN to highlight the Spindle field.

Select Forward by pressing the Forward soft key

ARROW DOWN to highlight the RPM field and enter 1300 using the
numeric keypad. o

ARROW DOWN to highlight the Require Change field and press the Yes
softkey.

Press the USE key.

Spindle
Speed RPN

Tool Position

X To Abs
Y To Abs

Z To 1.0000| Abs

Require Change
[ = [

7.1 Demonstration Program

A new tool has now been added to the program, and a tool change will
be required when running the program.

The program, when running, will stop at this point, and request the
tool change before continuing.

The rectangular pocket, which is the final feature, can now be
programmed.
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Programming the rectangular pocket
Press the RECT key.

A popup menu will appear for selecting the type of rectangle to be
milled.

Highlight Pocket and press the ENTER key. The Rectangle Pocket
dialogue will be displayed. The cursor will default to the first field
(X1).

In the 1st Corner: X1 field enter -2.0.
In the 1st Corner: Y1 field enter -1.0.

ARROW DOWN to Size: X field and enter 0.5
ARROW DOWN to Size: Y field and enter 2.0.

The 2nd Corner fields will automatically fill in based on the data from
the 1st Corner: fields, and the Size: fields.

The Z: begin field, and Z: End field inserts the same information that
was entered for the Bolt Circle dialogue information.

ARROW DOWN to highlight the Z: Begin field and enter .100.
ARROW DOWN to highlight the Z: End field and enter -.25.

ARROW DOWN to highlight the Z: Pass field, and enter 4 for the Number.

ARROW DOWN to the Corner Blend Radius: field, and enter 0.125.

ARROW DOWN to highlight the Direction field, and select CW
(Clock Wise) by pressing the CW soft key.

Press the USE key.

The demonstration program is now complete.

Save the program, replacing the existing program.

ACU-RITE MILLPWR®?

Stop | Time: 0:62:26 | Tool:

0.1250 Inch | Datum: 1 | Scale: 1.0000 | Skew: 0.0009°
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Testing the program

Whenever a new program has been created, it should always be
tested first.

Run Options

Two options are available: Dry Run will move the table and Quill but no
material will be cut, and Single Step will run the program one step at
a time, then pause until GO is pressed to proceed with the next step.

Press the Run Options soft key.
Press the selected option to run the program.

Dry run with table movement

The complete program will be run, and the cutting of the part will be
displayed graphically as the program steps are being performed.

The following steps will run the program graphically, and the table will
move.

that the tool will not touch the workpiece when the quill
begins to move. To avoid tool interference, do one or more
of the following:

- Lower the knee

- Remove the tool or workpiece

- Reestablish datum away from the part

@ Before you press the GO key to begin the dry run, ensure

Press the Run Options soft key.

Press the Dry Run soft key.

Highlight step 001 of the program.

Press the Exit soft key.

Press the G0 soft key (the table will move).
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Running the program

The first step in running a new program is to establish datum.
Remember to chose the center of the bolt circle as datum.
Place the workpiece into a vise.

Place the first tool of the program into the spindle.

From the DRO screen, press the Move Table soft key. Using the
arrows, and soft keys, position the workpiece under the tool where
the center of the bolt circle’s datum is to be.

After the table has been properly positioned, press the Exit soft key
to return to the DRO screen.

Touch the tool to the top surface of your workpiece.
Press the Datum soft key.

Pressthe X = 0,Y = 0and Z = 0 soft keys to establish the current
tool position as datum.

Press the DOWN ARROW key.
Set the Z retract position 1" above the workpiece.

Press the USE key.
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Tool changes

Whenever you encounter a Set Tool step, MILLPWREZ will display the
DRO screen and let you know which tool to load. If no tool diameter
was programmed in the Tool Step, a prompt will be displayed to
provide one.

Use the Move Table soft key and ARROW keys to move the workpiece
away from the tool.

Insert the required tool into the spindle.

Using the Move Table soft key, position the surface of a known
depth on the workpiece under the tool.

Press the Datum soft key.

Position your tool so that it touches a known surface, then enter that
position into the Z axis.

Press the USE key.

Raise the tool and press the G0 key to continue the program.

Clearing the program

Press the DRO/PGM key to return to the Program mode.
Press the Clear Program soft key.
Press the Yes soft key to confirm exiting the program.

The program is cleared from the screen, and at any time another
program can be loaded or a new program written.

If a program is loaded, and saved, it does not have to be cleared to
open a new program.

If for some reason a program can not be cleared with the
@ Clear Program soft key, there is an alternate method.

Cycle the power to the console. While at the home (DRO
mode) screen, prior to finding home, press and hold the
CLEAR key for 5 seconds.

Follow the instructions to clear the current program.
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8.1 Milling and Drilling

Overview

Most of the program steps described in this section can be performed
as one-step milling functions from the DRO screen or be included as
steps in a program. Many of the dialogues are similar in the way that
the data is entered. Much of the information in this chapter should be
familiar after performing the demonstration program in Chapter 7.

Set Tool defines the tool and should appear as the first step in a
program. A Set Tool step is required anywhere a tool change is
required. MILLPWRGZ will apply the latest tool setting to the program
steps that follow. See "Selecting a tool" on page 139 as the following
information is very similar.

example only. A spindle speed is totally dependant on
many factors (i.e. material, if coolant is used, tool
diameter, etc.). The speeds listed are not meant to be a
recommendation.

@ Warning: Spindle speeds used in this manual are for

For complete information regarding a 2 Axes system Refer to
Chapter 1, "Operating in 2 Axes and 3 Axes Modes" on page 31.
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Selecting a tool

The first step for a program is to choose the tool that will be used to
begin the machining. For this example, a 1/4" diameter Flat End Mill
will be used as an example.

Press the DRO/PGM key to enter PGM mode.

Press the Program Steps soft key.

Press the Tool soft key to open the Set Tool dialogue.

In the Set Tool dialogue, the tool settings may be entered directly
into the fields, the current settings from a tool in the Tool Table may

be imported into the dialogue, or a tool in the table may be
programmed by its number.

Entering the Tool data

In the Set Tool dialogue the cursor defaults to the Size: Diameter
field. Enter 0.25 in the Size / Diameter field.

Select the unit of measure using the Inch or MM soft keys if a change
is required.

ARROW DOWN to highlight the Tool Type field. The Length: field will be
left blank.

the data into the field, and place the cursor into the next
field, the ARROW keys will be used in these steps for
navigation, and entering data.

@ Though in most cases, pressing the ENTER key will enter

Enter the plunge angle to be used when ramping into pockets.

If the tool can safely plunge straight down into the material, press
the Plunge soft key or enter 90° for the angle.

ARROW DOWN to highlight the Tool Type field, press the Tool Types soft
key to open the Tool Type drop down menu.

ARROW DOWN to highlight the Flat End Mill.

Press the ENTER key to select the tool.

In most dialogues that contain a drop down menu, there

@ are soft keys available for choosing a selection. These
examples will refer to the use of the soft keys when
available.

ACU-RITE MILLPWR®?

Stop | Time:

0:00:02 | Tool: 6.600 MM

| Datum: 1 | Scale: 1.6000

New Progzan
801  SET TOOL
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Set Tool
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Importing Tool Settings from the Tool Table

Cursor to the Diameter field.
Press the Tool Table soft key to open the table.

Cursor to the tool to be used and press the USE key. The tool’s
diameter, length, plunge angle, and type are transfered to the Set
Too1 dialogue.

Specifying the tool by its tool table number

Cursor to the Tool Number field. Stop | Time: ©:00:02 | Tool: 0.000 MM | Datum: 1 | Scale: 1.0800 | Skew: 9.0080°
i New Program Set Tool
If the tool’s number is known, enter the number (1-99), and press

001 SET TOOL Tool Number
the ENTER key. Fﬂl::neter T
If the tool's number is not known, press the Tool Table soft key to Era. R
open the table. {Tnn,,ll.T
Cursor to the tool to be used and press the USE key. The tool's [W " [Fise ens i {
number is transfered to the Set Tool dialogue.

S

8.1 Milling and Drilling

Speed RPH

Tool Position
X To

Abs

When the tool is specified by number, only the tool . — -
@ number is saved to the program. The current tool settings 7 s

for the specified tool are displayed in the dialogue, but not T
saved as part of the program step. The tool settings

(diameter, length, plunge angle, and type) are retrieved 2012
from the tool table each time the SET TOOL step is run. ‘ ‘ ‘ ‘

Plunge

Tool
Table

Entering spindle data

ARROW DOWN to highlight the Spindle: field.
Press the Forward soft key.

Entering speed data

ARROW DOWN to the Speed: field (RPM) and enter the speed required
(e.g. 1300) using the numeric keypad.
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Tool position

> The tool position is optional. The table and/or quill will move to the
entered coordinates before prompting to change the tool.

Require change

» The program will not normally prompt a tool change if the current
tool matches the tool programmed in the step. Select YES to pause
the program and prompt for the tool change.

Entering tool position

> ARROW DOWN to tool position and enter the location where it is best to
make a tool change away from the part and fixtures.

> ARROW DOWN to the Required Change field and select Yes, or No.

» Press the USE key.

The programming of a part can now begin.

ACU-RITE MILLPWR®?
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Repeatable tool length offsets

Programming a tool

When a program is using the Tool Length function, there are two
requirements that must be followed to ensure that the tip of all
additional tools is actually where MILLPWRS? has calculated it to be.

All tools used must have a fixed, repeatable length.

The surface that the tool touches off on must be a repeatable
surface and used for all tools added to the program.

This also applies to all tools added to the Tool Table.

Setting the Datum using an electronic edge finder is for illustration
only, and is not a requirement.

Press the Datum soft key.

Touch the first tool to the top surface that will be used to set all other
tools.

Press the Z = 0 soft key.
The Z axis Datum is now set to 0.00.

All tools entered into the tool table will have length offsets relative to
the first tool Datum. All tools entered after the first tool, whether into
the tool table or into a program should have their length set using the
Teach Tool Length soft key.

Once you have identified the tools you will be using, you can
program the Tool Length Offsets into the Set Tool steps.

When all tools have been added to a program with their tool length
offset programmed, MILLPWRE2 will retain the offset information
between each tool and the Datum.

If a program that is using tool offsets reqwres a change from where
the initial first tool datum was set, MILLPWR®? will reset the offset
information for the remaining tools.

When setting a the Datum, consideration of the height of the new
location can avoid possible tool collision with the part when running
the program. If necessary, reset the Z Retract height.

Tools and their offsets can be used from the Tool Table, and inserted
into a program. The Datum for the program can be set at a new
location as mentioned above. MILLPWRSZ will reset the offset
information for the remaining tools to the new location. Their offset
will stay relevant to the new Datum.

After the tool information is established in the program, later you can
edit the values as needed to adjust for accuracy and wear.
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Changing to a tool of unknown length in DRO mode
If you are in the DRO mode and need to set a new tool, do the following:

Place the tool in the spindle.

From the DRO mode, press the TOOL key.

Enter the tool diameter, delete any data in the Length field.

Enter the necessary data in the remaining fields where applicable.
Press the GO key.

An Operator intervention message will appear asking you to “use” the
selected tool.

Press the G0 key to confirm that you have installed the tool.

At this point, your program’s tool length offsets are not valid. Follow
the steps below to reestablish the Z axis datum and tool length offsets
for your program.

Position the tool over the surface where the Datum was established
for the other tools.

Touch the tip of the tool to the top surface.

Press the Teach Tool Length soft key.

MILLPWRS2 will now add this tool to the known tool offsets, and the
program’s tool length offsets are now valid.

This tool length offset is only valid while the tool is mounted. Once
this tool is removed, these steps must be repeated to re-establish the
tool length when it is used again.

ACU-RITE MILLPWR®?
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Changing to a tool of unknown length in a program

When running a program, it is possible to switch between tools of
known length, to using a tool that has a non-repeatable length.

When the tool which has a non-repeatable length is mounted, it's

length will be established in the same manner as above in DRO mode.

Place the tool in the spindle.

In the Set Tool dialogue, enter the necessary data in the fields
where applicable, but delete any data in the Length field.

Press the USE key.
At this point, your program’s tool length offsets are no longer valid.

perform the following steps to reestablish the Z axis datum and tool
length offsets for the program.

Position the tool over the surface where the Datum was established
for the other tools.

Touch the tip of the tool to the top surface.

Press the Teach Tool Length soft key.

MILLPWRCZ will now add this tool to the known tool offsets, and the
program’s tool length offsets are now valid.

This tool length offset is only valid while the tool is mounted. Once
this tool is removed, these steps must be repeated re-establish the
tool length when it is used again.

By resetting Datum during a tool step within the program, all of the
tool offsets in the program become valid again.
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Position/Milling

MILLPWRS? offers several Position / Milling functions that let you
program a Line, Arc, Blend (Arc), Blend (Chamfer), and Contour that
can be accessed directly using the Position/Mi1ling soft key popup
menu.

Position / Drill
The Position / Drill function will move the table to specific position
based upon the X and Y axes coordinates entered.

Press the Position / Milling soft key.

From the PGM screen, press the Pos key to access the Position /
Drill dialogue.

Or press the Program Steps soft key, then press the Position /
Milling soft key, and select Position / Drill from the popup
menu.

In the Point field enter the X and Y axes coordinates.
In the Z field enter the Begin and End depths.

Enter either the number of pecks or the distance between each
peck (also know as Chip Break). If the option wanted is not
displayed, go to Job Setup and select the other.

Select the job option to be used: Drill, Bore, or Position using the
soft keys, or from the drop down menu.

Drill: Basic drilling cycle is generally used for center drilling or hole.
Bore: Generally used to make a pass in each direction on a bore or
to tap with a self-reversing tapping head. It feeds from the begin
depth to Z depth, and then feeds back to the retract height.

Position: Data can be entered to move the table to a position in the
X &Y direction. Z moves are done manually.

ACU-RITE MILLPWR®?

Stop | Time: -=:--i=- | Tool:
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Enter the Z axis feed rate. The default Feed IPM rate provided must
be adjusted according to the current machining operation. This field
will automatically use the last entered feed rate in the program

If you want the tool to retract enter either the number of retracts or
the distance between each retract.
Enter the length of time (in seconds) the tool should dwell (pause)
after it has retracted out of the part.

Enter the length of time (in seconds) the tool should dwell at the end
depth before the final retract.

Press the USE key.

incorrect, change the tool settings before running the

O If the tool size and type listed in the Tool field are
program or one-step milling function.
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Line
Lines are defined by their “From” point (the point where they begin) Stop | Tine: 0:00:02 | Tool: 02560 Tnch | Datun: 1 | Scalo: 1.0600 | Skou: 0.0006° | Tnch |

New Program Mill Line

and “To" point (the point where they end). o1 Eﬁﬁ‘_ = —
v Abs

. e
-

There are two ways you can program a line:
With four coordinates (X1, Y1, X2, Y2).

With three of the coordinates above (X1, X2, Y2 or X1, Y1, X2, etc.) o b
End Abs
and an angle. Feod 0

Tool

Inch
[ e
Center E

[ 10.9) 1M

Choose a method based upon the information available from your
print.

Offset
Feed

Entering data:

From the PGM screen, press the LINE key to access the Mill Line
dialogue. 2 of 2

Or press the Program Steps soft key, then press the Position / - ‘ ‘ ‘ ‘ ‘ ‘ ‘
Mi1ling soft key, and select Line from the popup menu.

Enter the beginning X and/or Y axes coordinates into the From field.
Enter the ending X and/or Y axes coordinates into the To field.
Enter the Begin and End depths for the Z axis.

Enter the Z axis feed rate. The default Feed ... IPM rate provided
must be adjusted according to the current machining operation. This
field will automatically use the last entered feed rate in the program.

If one of the X- or Y-axes fields above was left blank, enter an angle.
Highlight the Offset field and press the Left, Center, or Right soft
key.

Enter the table's feed rate. The default feed rate is what was
entered into Job Setup dialogue.

Press the USE key.

incorrect, change the tool settings before running the

Q If the tool size and type listed in the Tool field are
program.
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Arc
An arc can be defined several ways:

With a From point, To point and a radius
With a From point, To point and a center point
With a From, To and a 3rd point along the arc
With a start point to an end point for a sweep angle
Choose a method based upon the information available from part

drawing. While programming, keep in mind that the arc's sweep angle
is measured from the X axis.

Center Point From

Entering data: Stop | Time: =--i--:-- | Tool: 8.2568 Inch | Datum: 1 | Scale: 1.0080 | Skew: ©.0080° | Inch
New Progran Mill Arc

001 SET TOOL From
982 X1 [ ] s
Y1 Abs
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From the PGM screen, press the ARC key to access the Arc dialogue.
Or press the Program Steps soft key, then press the Position /

To—————————
Mi1ling soft key, and select Arc from the popup menu. h: —: 1
Enter the beginning coordinates for the X axis (X1) and Y axis (Y1) in e
the From field. End s

Feed [ 10.0] IPM
Enter the ending coordinates for the X axis (X2) and Y axis (Y2) in the s |
Tofild. | i —
Enter the begin and end depths for the Z axis. i o
Enter the Z axis feed rate. — ——
Enter the arc's radius, then press either the Major Arc or Minor Arc fecd 1

2 of 2

soft key. (A Major Arc has a sweep angle greater than 180 degrees;
a Minor Arc’s sweep angle is less than 180 degrees.) ‘ ‘ ‘

Select the cutting direction. Press the CW soft key for a clockwise
direction or the CCW soft key for a counter-clockwise direction.

ARROW DOWN and highlight the Offset field. Using the soft keys, select
the tool offset— Left, Center, Right, Inside or Qutside.

Enter the table’'s Feed IPM.

Teach
Position

‘ Probe Polar ‘ More
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If you need to enter a center coordinate, 3rd point and/or sweep
angle press the More soft key:

Center field:
Enter the center coordinate’s position for the X and Y axes.
3 Pointfield:

Enter your 3" coordinate’s position for the X axis (X3) and Y axis
(Y3).

Sweep Angle field:
Enter the sweep angle.

Information that appears in blue has been calculated. If any of these
values are already displayed in blue, then MILLPWRS? has enough
data for the arc and has calculated the rest.

Press the USE key.

Note: If the tool size and type listed in the Tool field are incorrect,
change the tool settings before running the program.

Blend/chamfer

A blend is an arc that connects two lines, two arcs or a line and an arc.
The arc is tangent to the adjacent steps.

An inverted blend is also an arc that connects two lines, two arcs, or a
line and arc. They are perpendicular to the adjacent steps.

The two steps to be blended can, but don't have to, intersect or touch.
If they don't come into contact with each other, check that the radius
is large enough to connect them.

It's also possible to close a contour (e.g., a triangle) using the blend
feature by inserting a blend step immediately after the last step in the
contour.

Enter the blend's radius, press the Close Contour soft key, and
MILLPWRE2 will blend the last step with the first step.
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Blend
> Highlight a step within your program where you want to place a [ t::z
blend.

=)

P From the PGM screen, press the BLEND key to access the Blend
dialogue.

» Or press the Program Steps soft key, then press the Position /
Mi1ling soft key, and select Blend (Arc) from the popup menu.

> Select the blend type. A blend is tangent to the two steps. An
inverted blend is perpendicular to the two steps.

» Check that the steps listed in the From and To fields are the steps
to be blended. If they're incorrect, press the CANCEL key and
highlight the appropriate step.

» Enter the blend's radius.

> Press the Close Contour soft key to blend the end of a contour with
the beginning. The step numbers in the To and From fields will
automatically change.

> Press the USE key.

ACU-RITE MILLPWR®?
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Chamfer Stop | Time: 0:00:20 | Tool: 8.2500 Inch | Datum: 1 | Scale: 1.6898 | Skew: .0808° | Inch
Chanfer.mpt

901  SET TOOL

A Chamfer is done in the same way, but with less steps. In the Size ggg[ HILL LTNE
field enter the length of the chamfer. oga L mril Loke

A chamfer is a bevel or line that's inserted between two lines to
relieve sharp angles or corners on a part. A chamfer can be inserted
between two intersecting lines whose steps are adjacent in the
program step.

A chamfer can also close a contour (e.g., a triangle) by inserting the
chamfer step immediately after the last step in the contour.
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3 of 4
F::z‘t,;::s Fur?::;’ons P;::;:n J pg:::.. Gl [\:zzid Dpr:;:ns
From the PGM screen, locate the lines where the chamfer is to be Stop | Time: 0:00:20 | Tool: 0.2509 Inch | Datum: 1 | Scale: 1.0000 | Skew: 0.0000° | Inch
inserted between. 1 ser TooL e , i
sert | i T | g oy
Highlight the second line. 1 e gFegs E
{rm C < <
Press the BLEND key. D — > —
Or press the Program Steps soft key, then press the Position / e )
. . __ engf
Mi11ing soft key, and select Blend (Chamfer) from the popup menu. oo

Press the Chamfer soft key after the dialogue opens.

Check that the steps listed in the From and To fields are the steps
to be blended. If they're incorrect, press the CANCEL key and
highlight the appropriate step.

For Length 1, enter the distance from the common point to the From
line.

For Length 2, enter the distance from the common point to the To =
line. Elendt || afariad) ‘ ‘ ‘ ‘

3 of 4

Press the Closed soft key to chamfer the end of a contour with the
beginning

Press the USE key.
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Contour

The Contour step enables you to approach and/or depart from your
part on a straight line or with an arc.

The contour step must immediately follow the contour steps.

Contours can only be associated with lines, arcs, blends and
chamfers. By adding contours before and/or after a continuous tool
path, you'll avoid starts and stops striking against the workpiece
edge.

With an arc approach/departure, the tool will take a rounded turn as it
nears or exits the workpiece.

With a straight approach/departure, the tool path is extended away
from the workpiece.

The step range can include one or more steps. If you're planning to
add a contour to an individual step, the first and last steps in the range
will be the same.

Because the approach and departure fields are independent of each
other, you may select one or both for the step range you've chosen.
Select None as the type for whichever option you don't want.

To program a contour:
From the PGM screen, highlight the step below the last step in the
continuous contour.
Press the Program Steps soft key.
Press the Position / Milling soft key.
Select Contour from the popup menu.
First and Last in the Step Range field will be filled in.

If you wish to program an approach, select the Straight or Arc soft
key, or use the drop down menu as your approach type. Otherwise,
press the None soft key.

Enter how far from the part you want the approach to begin in the
Distance field.

To program a departure, select the Straight or Arc soft key, or use
the drop down menu as your approach type. Otherwise, press the
None soft key.

Enter how far from the part you want your tool to travel in the
Distance field.

To program a Bottom finish cut, enter the amount of material to be
removed during the bottom finish pass.

To program a Side finish cut, enter the amount of material to be
removed during the side finish pass. A tool offset must be specified
to initiate a side finish.

Enter the Feed Rate for the bottom and side finish passes. Enter a
feed of 0 to skip the finish passes without removing the finish
material.

Select either Forward or Reverse for the direction of the side finish
pass. With Forward selected, the side finish pass is made in the
same direction as previous passes. With Reverse selected, the side
finish pass is made in the opposite direction.

Press the USE key.

ACU-RITE MILLPWR®?
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Tool path description:
The tool path follows the profile of the contour steps.

The Z step size is determined by the system and will not exceed the
specified distance or number of passes.

The tool retracts to the active datum's retract position between Z
passes.

Approach and departure moves are optional. For Line, the tool
approaches/departs with a linear move tangent to the first or last
step of the contour.

For Arc, the tool approaches/departs with a tangential arc to a
location away from the contour.

A bottom finish is optional. If specified, this amount is left on the Z
axis to be removed with a separate bottom finish pass. The bottom
finish pass is made in the direction of the original path.

A side finish is optional. If specified, this amount is left on the side
to be removed with a separate side finish pass. The side finish pass
is made in either the direction of the original path (forward) or in the
opposite direction (reverse).

When finish feed is 0, the bottom and side finish passes will be
skipped.

8.1 Milling and Drilling

Rectangular and circular contours

Some steps can be defined as contours or to generate tool paths_ Stop | Time: --:--i-- | Tool: 0.2500 Inch | Datum: 0 | Scale: 1.0089 | Skew: 9.088
When a step is a Contour it can be used as an island. . EET focanste
C[i7) " RECTANGLE POCKET Inch
The Rectangle Pocket, Rectangle Slot, Circle Pocket, Radial Slot, and L 1 e
Feed PH

Circle Ring can be configured to be contours by setting the Type field
to Contour.

The Type field can be viewed when the More soft key is active. If the
Type field is not changed, then the step is a Pocket.

A step of type Contour only requires the fields that define its geometry
to be entered. None of the machining related fields are needed.

2 of 2
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Rectangular milling functions

MILLPWRS? offers several rectangular milling functions that let you
program pockets, frames, faces and slots. For 2 axes systems, Refer
to Chapter 1, "Operating in 2 Axes and 3 Axes Modes" on page 31.

Rectangle pocket
A pocket is a cavity or area on the part where material is removed

when you machine. You can program a rectangular pocket three ways:

Using the coordinates of two diagonal corners.

Using the coordinates of one corner and the size of the pocket. The
X and Y size can be positive or negative dimensions which allows
the 1st corner to be any of the corners of the pocket.

Using the coordinates of the center and the size of the pocket.
From the PGM screen, press the RECT key to access the RECT popup
Menu.

Select Pocket from the popup menu.

Entering data
Enter the 1st Corner X1 and Y1 axes coordinates.
Now enter either the Size of the pocket or the 2nd Corner
coordinates.
Either data entry will automatically fill in the fields for the other
option.
To enter the Size, enter the length of the pocket along the X and Y
axes.

Or enter the X and Y axes coordinates for the 2nd Corner. The 2nd
corner must be located diagonally from the 1st corner.

Enter the Begin and End depths for Z.

Enter either the number of passes or the distance between each
pass. Pass refers to the cuts that are used to machine the pocket to
its End depth. Which choice is shown in the dialogue was selected
in Job Setup.

Enter the Z axis Feed Rate.

Add a corner blend radius or a chamfer to the corners of the
rectangular pocket.

For Direction, press either the CW soft key for a clockwise cutting
direction or the CCW soft key for a counter-clockwise cutting
direction.

ARROW DOWN or press the More soft key and enter the table’s feed rate.

If programming by center and size, enter the Center X and Y axes
coordinates.

You can tilt a rectangular pocket by identifying a tilt angle. Highlight
the Angle field and enter an angle measured from the X axis.

ACU-RITE MILLPWR®?
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Finish
Finish allows you to leave some excess material that will be removed

during the finish passes reducing tool marks. The finish cut will
automatically arc on and arc off.

Enter the amount of material on the bottom of the pocket to be
removed during the bottom finish pass in the Bottom Finish field. If
left blank, the bottom finish will use the same amount specified in
the Side Finish field. Enter 0 if no material is to be left after roughing
Enter the amount of material on the sides of the pocket to be
removed during the side finish pass in the Side Finish field. Enter 0
or leave the field blank if no material is to be left after roughing.
Enter the Feed Rate for the finish passes. Select the Direction for
the finish cut. Press the CW soft key for a clockwise direction or the
CCW soft key for a counter-clockwise direction.

Enter a stepover amount (how much you want your tool to cut on
each pass).

The Type field is typically Pocket. Change to Contour to use only the
geometry.
Press the USE key.

If the tool size and type listed in the Tool field are incorrect, change the
tool settings before running your program.

Tool path description:

Machining of the rectangle pocket begins at its center.
The tool ramps or plunges at the Z feed rate.
The pocket is milled from the center out.

The XY step size is determined by the system and will not exceed
the specified distance or percentage of the tool diameter.

The pocket is machined at the feed rate programmed in the
rectangle pocket step. When the tool makes a cut greater than the
step over such as the initial cut down the center of the pocket, the
full cut override is applied to the feed. The full cut override only
applies to the rough pass. The finish passes run entirely at the
programmed finish feed.

The Z step size is determined by the system and will not exceed the
specified distance or number of passes.

The tool retracts slightly (0.1" or 2 mm) between Z passes.

The finish allowances are optional. If specified, this amount is left
on the bottom and/or sides of the pocket to be removed on the
finish passes.

When finish feed is 0, the finish passes will be skipped.
Finish direction applies to both the bottom and side finishes.

172
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Rectangle frame (o)}
When you program a rectangu|ar frame, you define it by its first corner, NSlo;; | Tine: :02:07 | Tool: 0.2500 Inch | Datum: 1 | Scale: 1.0088 | Skev: 0.6008° | Inch .E
and its size or diagonal corner. You can program a frame in one of ::; 55&32& e T —
three ways: =
Using the coordinates of two diagonal corners. Q
Using the coordinates of one corner and the size of the frame. -g
Using the coordinates of the center and the size of the frame. ©
To program a rectangular frame: (@)]
c
From the PGM screen, press the RECT key to access the RECT popup " —
—
Menu. —
Select Frame from the popup Menu. Rils E
End of 2 LI © Face i3 -
Slot | o
w [ am e 00
Entering data: NSlo;; | Tine: =-i=-i—- | Tool: s:‘.zsae 1Inth | Datun: 1 | Scale: 1.0088 | Skev: 0.6008° | Inch
iew Program lectangle Frame
. 801 SET TOOL 1st Corner
Enter the 1st Corner X1 and Y1 axes coordinates. 062 X1 sbs , \
Y1 Abs
Now enter either the Size of the frame or the 2nd Corner S
coordinates. i

[_-1.5008] Abs

Either data entry will automatically fill in the fields for the for the =

. e
other option.

Abs
End Abs
Pass [ 4] Number

Begin

To enter the Size, enter the length of the frame along the X and Y

axes. Feed °M
Corner
Or enter the X and Y axes coordinates for the 2nd Corner. The 2nd Blend Radius

Direction

corner must be located diagonally from the 1st corner.
Enter the Begin and End depths for Z.

Enter either the number of passes or the distance between each
pass. Pass refers to the cuts that are used to machine the frame to e
its End depth. Which choice is shown in the dialogue was selected
in Job Setup.

Enter the Z axis Feed Rate.

e e
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Add a corner blend radius or a chamfer to the corners of the
rectangular frame.

For Direction, press either the CW soft key for a clockwise cutting
direction or the CCW soft key for a counter-clockwise cutting
direction.

ARROW DOWN or press the More soft key and select the Tool Offset.

ARROW DOWN or press the More soft key and enter the table’s feed rate.

Enter the Center X and Y axes coordinates.

You can tilt a rectangular frame by identifying a tilt angle. Highlight

the Angle field and enter an angle measured from the X axis.
Finish:

Finish allows you to leave some excess material that will be removed
during the finish cut reducing tool marks. The finish cut will
automatically arc on and arc off.
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Enter the amount of material to be removed during the finish cut in
the Cut field.

Enter the Feed Rate for the finish cut.

Select the finish cut’s Direction. Press the CW soft key for a
clockwise direction or the CCW soft key for a counter-clockwise
direction.

Press the USE key.

If the tool size and type listed in the Tool field are incorrect, change the
tool settings before running your program.

Tool path description:
Machining of the frame begins at the center of the line forming the
top of the rectangle.
The tool plunges at the Z feed rate.
The frame is milled in the direction programmed (CW or CCW)

The Z step size is determined by the system and will not exceed the
specified distance or number of passes.

The side finish allowance is optional and is only applicable to frames
with a tool offset. If specified, this amount is left on the side of the
frame to be removed on the finish pass.

When finish feed is 0, the finish pass will be skipped.
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Rectangle face
The ”Rectangle Face” step provides a quick way to face off your Stop | Time: --:--:-- [ Tool: 1.0080 Inch | Datum: 1 | Scale: 1.0000 | Skev: 0.0090° | Inch

workpiece. Simply enter the coordinates from one corner and either o1 o Too.
the size of the area to be faced off or the coordinates for a diagonal
corner. MILLPWRGZ will position your table at the lower left end of the s

area you've programmed.

You can program a rectangle face in one of two ways:

Using the coordinates of two diagonal corners.
Using the coordinates of one corner and the size of the face.
Using the coordinates of the center and the size of the face.

8.1 Milling and Drilling

To program a rectangular face: Pocket
B Frame
From the PGM screen, press the RECT key to access the RECT popup End of 1 — ] F2c° :
Slot
Select FaCe from the popup Menu Milling Pocket Pattern Rotate, ... Steps.

Entel'ing data: Stop | Time: --i—=:-- | Tool: 1.0088 Inch | Datum: 1 | Scale: 1.0088 | Skew: 0.8000°
New Progran Face
. 001  SET TOOL 1st G
Enter the 1st Corner X1 and Y1 axes coordinates. o2 _ T

Y1 -1.0008| Abs

Now enter either the Size of the face or the 2nd Corner coordinates. T mmmm |
Either data entry will automatically fill in the fields for the for the RN covs
i [ -t.5000] sbs
other option. 2 sos
To enter the Size, enter the length of the face along the X and Y “posin b
axes End Abs
. Pass [ 4] Number

Feed PH
Inch

Or enter the X and Y axes coordinates for the 2nd Corner. The 2nd
corner must be located diagonally from the 1st corner.

Tool

Enter the Begin and End depths for Z. fed

Enter either the number of passes or the distance between each 202

pass. Pass refers to the cuts that are used to machine the face to its

End depth. Which choice is shown in the dialogue was selected in i ‘ ‘ ‘ ‘ ‘ ‘ ‘ ore
Job Setup.

Enter the Z axis Feed Rate.
ARROW DOWN or press the More soft key.
Enter the Center X and Y axes coordinates.

You can tilt the face by identifying a tilt angle. Highlight the Angle
field and enter an angle measured from the X axis.

Enter a stepover percentage (how much the tool to is to overlap on
each pass) for the Finish pass.
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Tool path description:
Machining of the face begins near the first corner.

The tool plunges at the Z feed rate.

The tool makes back and forth passes in the XY plane along the
defined length of the face. Tool motion extends beyond the ends of
the rectangle by an amount equal to the tool radius.

The XY step size is determined by the system and will not exceed
the specified percentage of the tool diameter.

The Z step size is determined by the system and will not exceed the
specified distance or number of passes.

The tool retracts to the active datum's retract position between
Z passes.
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Rectangle slot
You can program a slot two ways:

By entering the center point of each arc and the slot's width

By entering the center point of one arc, the length and width of the
slot, and an angle.

Using the coordinates of the center and the length of the slot.
By entering the center point of the slot and the slot's width and
length.

Choose a method based upon the information available from your
print.

To program a slot:
From the PGM screen, press the RECT key to access the RECT popup
Menu.
Select Slot from the popup Menu.

Entering data:
Enter the 1st Arc Center X1 and Y1 axes coordinates.

Now enter the size of the pocket in the 2nd Arc Center fields X2 and
Y2 axes coordinates.

Enter the Begin and End depths for Z. If this information was
entered on a previous program step, it will automatically be
displayed. If necessary, adjust the data for this program step.

Enter either the number of passes or the distance between each
pass. Pass refers to the cuts that are used to machine the slot to its
End depth. Which choice is shown in the dialogue was selected in
Job Setup.

Enter the Z axis Feed Rate.

For Direction, press either the CW soft key for a clockwise cutting
direction or the CCW soft key for a counter-clockwise cutting
direction.

Enter the Slot Width. The slot length will automatically be
calculated.

ARROW DOWN or press the More soft key and enter the table’s feed rate.

Enter the Center X and Y axes coordinates.

ACU-RITE MILLPWR®?
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The Tool fields will automatically be filled in with the current tool
loaded. If a different tool is to be used, enter a Set Tool step prior to
this program step.

You can tilt a rectangular slot by identifying a tilt angle. Highlight the
Angle field and enter an angle measured from the X axis.

The Finish fields will assume the same as the previous finish fields
in the program if it exists. Otherwise this data must be added if
necessary to include it. Leave it blank if it is not required.

For Direction, press either the CW soft key for a clockwise cutting
direction or the CCW soft key for a counter-clockwise cutting
direction.

Enter a stepover percentage (how much the tool to is to overlap on
each pass).

The Type field is typically Pocket. Change to Contour to use only the
geometry.

Press the USE key.

8.1 Milling and Drilling

Tool path description:

Machining of the slot begins at its first arc center location.
The tool ramps or plunges at the Z feed rate.
The slot is milled from the center out.

The XY step size is determined by the system and will not exceed
the specified distance or percentage of the tool diameter.

The slot is machined at the feed rate programmed in the step.
When the tool makes a cut greater than the step over such as the
initial cut down the center of the slot, the full cut override is applied
to the feed. The full cut override only applies to the rough pass. The
finish passes run entirely at the programmed finish feed.

The Z step size is determined by the system and will not exceed the
specified distance or number of passes.

The tool retracts slightly (0.1" or 2 mm) between Z passes.

The finish allowances are optional. If specified, this amount is left
on the bottom and/or sides of the pocket to be removed on the
finish passes.

When finish feed is 0, the finish passes will be skipped.
Finish direction applies to both the bottom and side finishes.
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Circular milling functions

MILLPWRS? offers several circular milling functions that let you
program pockets, frames, ring, and helix. Refer to Chapter 1,
"Operating in 2 Axes and 3 Axes Modes" on page 31 for information
regarding 2 Axes Systems.

Circle pocket
A pocket Is a cavity or area on your part where material is removed Stop | Time: 0:01:14 | Tool: 0.2560 Inch | Datum: 1 | Scale: 1.8088 | Skew: 0.8000° | Inch

New Program

when you machine. You can program a circular pocket by indicating s oo
the center point and radius.

To program a circular pocket:

From the PGM screen, press the CIRCLE key to access the Circle
popup Menu.
Select Pocket from the popup Menu.
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End of 2

o R, e =
Entering data: Msto;; | Tine: —-i=-i-- | Tool: 1’.25910 Inch | Datum: 1 | Scale: 1.0000 | Skew: 0.0000° | Inch |
Enter the X and Y axes coordinates for the center of the pocket. a2 Fx' s
Y oo s

Enter the Begin and End depths for Z. e
Enter either the number of passes or the distance between each = 5
pass. Pass refers to the cuts that are used to machine the pocket to Gt 10.9] 1o
its End depth. Which choice is shown in the dialogue was selected | |
in Job Setup. e
Enter the radius. i Tnen
For Direction, press either the CW soft key for a clockwise cutting L —
direction or the CCW soft key for a counter-clockwise cutting
direction.
The Tool fields will automatically be filled in with the current tool 2otz
loaded. ‘ Hoze

Enter the Z axis Feed Rate. The last feed rate used previously in the
program will be displayed.
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ARROW DOWN or press the More soft key.

The Finish fields will assume the same as the previous finish fields
in the program if it exists. Otherwise this data must be added if
required, or leave it blank if not required.

For Direction, press either the CW soft key for a clockwise cutting
direction or the CCW soft key for a counter-clockwise cutting
direction.

Enter a stepover percentage (how much the tool to is to overlap on
each pass). The last stepover percentage used previously in the
program will be displayed

The Type field is typically Pocket. Change to Contour to use only the
geometry.

Press the USE key.

If the tool size and type listed in the Tool field are incorrect, change the
tool settings before running your program.

8.1 Milling and Drilling

Tool path description:

Machining of the pocket begins at the center and works outward.
The tool ramps or plunges at the Z feed rate.

The XY step size is determined by the system and will not exceed
the specified distance or percentage of the tool diameter.

The Z step size is determined by the system and will not exceed the
specified distance or number of passes.

The tool retracts slightly (0.1" or 2 mm) between Z passes.

The finish allowances are optional. If specified, this amount is left
on the bottom and/or sides of the pocket to be removed on the
finish passes.

When finish feed is 0, the finish passes will be skipped.
Finish direction applies to both the bottom and side finishes.
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Circle frame
A frame is a Cavity or area on your part where material is removed Stop | Time: ©:00:45 | Tool: 8.2560 Inch | Datum: 1 | Scale: 1.0980 | Skew: 0.0008° | Inch

New Progzan

when you machine. You can program a circular frame by indicating the oL
center point and radius.

To program a circle frame:

From the PGM screen, press the CIRCLE key to access the Circle
popup Menu.

Select Frame from the popup Menu.

I @ Pocket
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End of 2 E———— 0 211X
_ _ 8 Slot _ _
Tl | TN edker | rattem | Pectanole otacer .| Siens
Entering data: Stop | Time: 0:00:02 | Tool: 6.2560 Inch | Datum: 1 | Scale: 1.8008 | Skew: 0.0008° | Inch
New Program Circle Frame

Enter the X and Y axes coordinates for the center of the frame. 882 W FXt s

v Abs
Enter the Begin and End depths for Z. — =
Enter either the number of passes or the distance between each & =
pass. Pass refers to the cuts that are used to machine the frame to [ — ;
its End depth. Which choice is shown in the dialogue was selected
in Job Setup. [Direction S —
Enter the Z axis Feed Rate. The last feed rate used previously in the = —
program will be displayed. . == L=
Enter the radius.
For Direction, press either the CW soft key for a clockwise cutting
direction or the CCW soft key for a counter-clockwise cutting —
direction. ‘ ‘ ‘ ‘ ‘ ‘ ‘ =
The Tool fields will automatically be filled in with the current tool
loaded.

Select the Offset from the drop down menu, or the soft keys Left,
Center, Right, Inside, Outside.

Enter the Z axis Feed Rate. The last feed rate used previously in the
program will be displayed.
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ARROW DOWN or press the More soft key.

The Finish and Feed fields will assume the same as the previous
finish fields in the program if it exists. Otherwise this data must be
added if required, or leave it blank if not required.

For Direction, press either the CW soft key for a clockwise cutting
direction or the CCW soft key for a counter-clockwise cutting
direction.

Press the USE key.

If the tool size and type listed in the Tool field are incorrect, change the
tool settings before running your program.

Tool path description:
Machining of the frame begins at the top of the circle.

The tool plunges at the Z feed rate.
The frame is milled in the directions programmed (CW or CCW)

The Z step size is determined by the system and will not exceed the
specified distance or number of passes.
The side finish allowance is optional and is only applicable to frames
with a tool offset. If specified, this amount is left on the side of the
frame to be removed on the finish pass.

When finish feed is 0, the finish pass will be skipped.
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Circle ring
A ring Is a circular pocket with a circular island in the center. A r]ng is Stop | Time: 0:07:26 | Tool: 0.2569 Inch | Datum: 1 | Scale: 1.0088 | Skew: 0.8008° | Inch

New Progzan

determined by its center point, outside radius (radius of the pocket) e oL
and inside radius (radius of the island).

The direction of the cut on the inside radius will determine whether
you are climb cutting or conventional cutting. MILLPWRSZ will reverse
the tool direction on the outside radius so that the cutting direction
stays the same.

From the PGM screen, press the CIRCLE key to access the Circle
popup Menu.

Select Ring from the popup Menu. B

End of 2 PRI T @ Helix 5
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Position/ Repeat, Other

Ve Milling g::lt(:: Pa“totl:rn ectinals Rotate, ...| Steps
Entering data Msto;; | Time: ©0:08:02 | Tool: t;.lzsae Inch | Datum: 1 | Scale: 1.0080 | Skew: ©.0000° | Inch |
o P g

Enter the X and Y axes coordinates for the center of the ring using e o Fx' s
the ARROW DOWN key to enter the data, and move to the next field. l -

Begin Abs
Enter the Begin and End depths for Z. - e
Enter either the number of passes or the distance between each e 16.6) 1PH
pass. Pass refers to the cuts that are used to machine the pocket to ‘ Outside
its End depth. Which choice is shown in the dialogue was selected —
in Job Setup. i
Enter the Z axis Feed rate. The last feed rate used previously in the e
program will be displayed. Feed P
In the Radius field enter the Qutside radius, then enter the Inside
radius. 2 of 2

For Direction, press either the CW soft key for a clockwise cutting ‘ ‘ ‘ ‘ ‘ ‘
direction or the CCW soft key for a counter-clockwise cutting
direction.

The Tool fields will automatically be filled in with the current tool
loaded.

Enter the Z axis Feed rate. The last Feed rate used previously in the
program will be displayed.

‘ More
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ARROW DOWN or press the More soft key.

The Finish and Feed fields will assume the same as the previous
finish fields in the program if it exists. Otherwise this data must be
added if required, or leave it blank if not required.

For Direction, press either the CW soft key for a clockwise cutting
direction or the CCW soft key for a counter-clockwise cutting
direction.

The Type field is typically Pocket. Change to Contour to use only the
geometry.

Press the USE key.

If the tool size and type listed in the Tool field are incorrect, change the
tool settings before running your program.

Tool path description:
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Machining of the ring begins near the inner radius and works
outward.

The tool ramps or plunges at the Z feed rate.

The XY step size is determined by the system and will not exceed
the specified distance or percentage of the tool diameter.

The ring is machined at the feed rate programmed in the step.
When the tool makes a cut greater than the step over such as the
initial cut around the ring, the full cut override is applied to the feed.
The full cut override only applies to the rough pass. The finish
passes run entirely at the programmed finish feed.

The Z step size is determined by the system and will not exceed the
specified distance or number of passes.

The tool retracts to the active datum's retract position between Z
passes.

The finish allowances are optional. If specified, this amount is left
on the bottom and/or sides of the pocket to be removed on the
finish passes.

When finish feed is 0, the finish passes will be skipped.

Finish direction applies to both the bottom and side finishes. To
match cutting convention the outer radius is machined in the
opposite direction of the inner radius.
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Circle helix
The CirC|e he“x can On|y be performed W|th a 3 axes Sys‘tem_ Stop | Time: ©:00:37 | Tool: 0.2500 Inch | Datum: 1 | Scale: 1.0880 | Skew: 0.0080° Inch

New Progran
801  SET ToOL

A helix is defined by one of two ways: o2 HELIY

By the radius, depth and pitch
By the radius, depth and number of revolutions

To program a helix:

From the PGM screen, press the CIRCLE key to access the Circle
popup Menu.

Select Helix from the popup Menu.

End of 2 1

Program
Functions

Save/

Shutdown e
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Step Program Clear
Functions Steps Program

Run
Options

Entering data Stop | Time: --:--:-- | Tool: 8.2560 Inch | Datum: 1 | Scale: 1.0980 | Skew: ©.0008° | Inch
New Progran Helix

In the Center field enter the X and Y axes coordinates for the center e [ Fx' s

of the helix using the ARROW DOWN key to enter the data, and move to X g

the next field. k.:in e

Enter the Begin and End depths for Z. e

In the Radius field enter the radius. —
Revolutions

For Direction, press either the CW soft key for a clockwise cutting { Rev/in

direction or the CCW soft key for a counter-clockwise cutting = o

direction.

In the Revolutions fields, enter either the pitch (number of bl

revolutions per Z travel) or the total number of revolutions. The El

other field will automatically be filled in. 2082 L

The Tool field will default to the current tool selected. ‘ ‘ ‘ ‘ ‘ ‘ ‘

In the Offset field select Inside for a external helix, or Outside for an
internal helix.

Enter the Z axis Feed Rate. The last feed rate used previously in the
program will be displayed.

Start Angle (optional). Enter the angle where the helix begins
(3 o'clock position is 0 degrees; 12 o'clock position is 90 degrees).

Press the USE key.

If the tool size and type listed in the Tool field are incorrect, change the
tool settings before running your program.
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Radial slot
A radial slot can be defined one way: Stop | Time: --:--:-- | Tool: 8.2509 Inch | Datum: 1 | Scale: 1.0000

New Program Radial Slot
001 SET TOOL Center

By the center, radius, start angle, and sweep angle. {7 RaIAL siot 1 nos
Y1 Abs

Begin 0.0000] Abs

From the PGM screen, press the CIRCLE key to access the Circle :"d % :bsh

popup Menu. Foad ™

Radius

Select Slot from the popup Menu.

Direction———————
Bl

Stazt Angle—————————

{Sweap Angle

Skev: 8.0080° | Inch |

To program a radial slot:

2 0f 2
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Teach

‘ ‘ ‘ ‘ Frobe Position

Polar ‘ More

Entering data Stop | Time: 0:00:42 | Tool: 8.2500 Inch | Datum: 1 | Scale: 1.6888 | Skev: 0.8898° | Inch

New Program
001 SET TOOL

In the Center field enter the X and Y axes coordinates for the center 092 RADIAL 5LOT POCKET
of the slot using the ARROW DOWN key to enter the data, and move to
the next field.

Enter the Begin and End depths for Z.

Enter either the number of passes or the distance between each
pass.

Enter the Z axis Feed Rate. The last feed rate used previously in the
program will be displayed.

In the Radius field enter the radius.

For Direction, press either the CW softkey for a clockwise cutting
direction or the CCW soft key for a counter-clockwise cutting
direction.

Enter the Width of the slot. ),
Enter the Start Angle where the first Center of the slot will be.

Enter the Sweep Angle where the second Center of the slot will be.

ARROW DOWN or press the More soft key.

The Tool field will default to the current tool selected.

The Finish and Feed fields will assume the same as the previous
finish fields in the program if it exists. Otherwise this data must be
added if required, or leave blank if not required.

The Type field is typically Pocket. Change to Contour to use only the
geometry.

Press the USE key.

End of 2

Run
Options

Save/
Discard

Step

Functions Shutdown

Steps Progzam

Progran J Clear

Tool path description:

Machining of the slot begins at its first arc center location.
The tool ramps or plunges at the Z feed rate.
The slot is milled from the center out.

The XY step size is determined by the system and will not exceed
the specified distance or percentage of the tool diameter.
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The slot is machined at the feed rate programmed in the step.
When the tool makes a cut greater than the step over such as the
initial cut down the center of the slot, the full cut override is applied
to the feed. The full cut override only applies to the rough pass. The
finish passes run entirely at the programmed finish feed.

The Z step size is determined by the system and will not exceed the
specified distance or number of passes.

The tool retracts to the active datum's retract position between Z
passes.

The finish allowances are optional. If specified, this amount is left
on the bottom and/or sides of the pocket to be removed on the
finish passes.

When finish feed is 0, the finish passes will be skipped.
Finish direction applies to both the bottom and side finishes.
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Hole patterns

|\/|||_|_|:’V\/RG2 includes several built-in routines that let you program Stop | Time: ©:00:14 | Tool: 0.2508 Inch | Datum: 1 | Scale: 1.0080 | Ske: 0.6000° | Inch
New Program

hole patterns quickly and easily. The following hole patterns are 801 | ST oL
described here: #82 o O oL

Row of Holes
Rectangle Frame
Rectangle Array
Bolt Circle

Row of holes
A row of holes, can be programmed two ways:

By entering the coordinates of the first and last hole O Rectangle Frane

1 H B . End of 2 == B Rectangle Array
By entering the coordinates of the first hole, the spacing between _ @ ot circte | -
each hole and the row's angle. Tn | Poition ciston e | e &2‘1’:‘1..‘ oter

The “"From” point refers to the center of the first hole, while the “To”
point is the center of the last hole. Any additional holes will be spaced
equally between these two.

You'll also be prompted for peck and tool retract values. “Peck” lets
you break chips and reduce chip buildup during drilling operations.
“Tool Retract” allows you to program MILLPWRE? to raise the tool at
regular intervals.

To program a row of holes:

MILLPWRS? includes several built-in routines that let you program
hole patterns quickly and easily

From the PGM screen, press the HOLES key to access the HOLES popup
Menu.
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Entering data:

Select the Row of Holes from the popup menu.

In the From field, enter the X and Y axes coordinates for the center
of the first hole and ARROW DOWN to the next field.

Now either: Enter the X and Y axes coordinates for the center of the
last hole in the To field; or perform the following step instead.

ARROW DOWN and enter the distance between each hole (from center
point to center point) in the Hole Spacing field, then enter the angle
of the row of holes.

ARROW DOWN, enter the Z fields, Begin, End, and Peck data.

Select the type of machining to be done: Drill, Bore, or Position.
Either pick from the drop down menu, or the soft keys.

Enter the Z axis Feed Rate. The last feed rate used previously in the
program will be displayed. Rapid is also available, select by using the
Rapid soft key, or select from the drop down menu.

ARROW DOWN or press the More soft key.

Additional information can be entered for tool retract and tool dwell.
The tool field enters the current tool selected as reference

information. To use a different tool, that tool has to be entered as
the current tool.

Press the USE key.
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Stop | Time: 0:00:02 | Tool: 8.2500 Inch | Datum: 1 | Scale: 1.6098 | Skev: ©.8809°

New Program
001 SET TOOL
-4 ROM OF HOLES

2 of 2

Row of Holes
From

Xt Abs
Y1 Abs

[__0.0008] Abs
[_0.0000] Abs

iz
Begin Abs
End Abs
Peck [ ] Number
brill [
Feed M

[
Hole Spacing

[ Betuen
Angle
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Hole frame and array
Hole Frame and Hole Array patterns requ]re the same information, but Stop | Time: 0:01:35 | Tool: 0.2500 Inch | Datum: 1 | Scale: 1.0000 | Skev: 0.0000° | Inch

their patterns differ slightly. Hole frames limit holes to the outside "EE;“%’EE:T%E
edge of a rectangular shape, while hole arrays allow holes along the

outside edge and throughout the center.

Hole Frames and Hole Arrays can be defined three ways:

By the position of the 1st Corner, size, and the number of holes.
By the position of the 1st Corner, position of the 2nd (diagonal)
Corner, and number of holes.

By the position of the 1st Corner, size, and the number of holes.

By the position of the center, hole spacing, and number of holes
Choose the method that's easiest for you based upon the
information from your print. End of 2 S S S S 7

Save/
Discazd

Run
Options

Clear
Program

Step Pzogzan
Functions = Steps

You'll also be prompted for Peck and Tool Retract values. Peck lets ficoy )
you break chips and reduce chip buildup during drilling operations. Tool

Retract allows you to program MILLPWRE? to raise the tool at regular

intervals.

Shutdown
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Entering data:

From the PGM screen, press the HOLES key to access the HOLES popup
Menu.

Select the Rectangle Array from the popup Menu.

Enter the 1st Corner X1 and Y1 axes coordinates.

Now enter either the Size of the array or the 2" Corner coordinates.

Either data entry will automatically fill in the fields for the for the
other option.

To enter the Size, enter the length of the array along the X and Y
axes.

Or enter the X and Y axes coordinates for the 2"d Corner. The 2"
corner must be located diagonally from the 15t Corner. This
information may be calculated automatically based on the option to
put the data in the dialogue.

Enter the Begin and End depths for Z. Enter the Peck distance
(depth).

Select the type of machining to be done: Drill, Bore, or Position.
Either pick from the drop down menu, or the soft keys.

Enter the Z axis Feed rate.

ARROW DOWN, and enter the number of holes in the X field, then the
number of holes in the Y field.

ARROW DOWN or press the More soft key.
Enter the center X and Y axes coordinates.

The Hole Spacing field information may be calculated automatically
based on the option to put the data in the dialogue. If this is the data
to be entered, enter the X and Y fields.

Enter the hole pattern angle in the Angle field, default is 0.00 (X
axis).

The Tool Retract and Tool fields are optional.

The Tool field enters the current tool selected as reference
information. To use a different tool, that tool has to be entered as
the current tool.

Press the USE key.
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Stop | Time: 0:02:48 | Tool: 0.2508 Inch | Datum: 1 | Scale: 1.6899 | Skev: 0.0000° | Inch
New Program
001  SET TOOL
002 HOLE ARRAY
T
@ Rov of Holes
B Rectangle Frame
End of 2 g LedRectangioffcra T B
@ Bolt Circle |
Position/ | Custom ) Repeat, Other
jioch Milling Pocket GLereiete | Eee ) g e s
Stop | Time: 0:00:62 | Tool: 0.2508 Inch | Datum: 1 | Scale: 1.8008 | Skew: 0.8000°

New Program
801  SET TOOL

\:lc2 HOLE ARRAY

Lof &

Hole Array
1st Corner

X Abs
" Abs

Size:
{ X 1.5008

v
2nd Corner

Abs
2 Abs
z
Begin Abs
End Abs
Peck [ 2| Humber
Feed P

‘ More

Stop | Time:

0:00:02 | Tool: 0.2500 Inch | Datum: 1 | Scale: 1.0000 | Skew: 0.0000° | Inch

New Progzan
001  SET TOOL
062

2 of 2

Hole Frame

Hole Spacing
X PETE| Betveen
Y 0.2500) Betveen

Center
Abs

X

Y [_0.600] Abs

Angle

Tool Retract

Number

Dwell [ | sec

Tool
Inch
[ | e

Tool
Dwell [ sec
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Bolt circle patterns (o)}
A Bolthole Circle pattern is defined by its center pOiﬂt, radius and Stop | Time: 0:01:43 | Tool: 0.2560 Inch | Datum: 1 | Scale: 1.0000 | Skew: 0.0008° | Inch .E
number of holes. You can program partial bolthole patterns by U e —_—
. . 002 [] MILL LINE X b T
pressing the More soft key and entering a start angle and an end angle. ] L o 5
05 || MILL LINE SR S U e PR RO
S s
oe8 || mILL LIne End Abs -c
009 Il MILL LINE Peck Number
ol bt - c
Feed 10.0) IPM m
Radius
__0.75!!3
- m
c
Holes
[— —_—
T i ———— —
o m—
End Angle——————————————
E
11 of 11 -
e o
Entering data Stop | Tine: 0:00:02 | Tool: 8.2560 Inch | Datu: 1 | Scale: 1.6980 | Skev: 0.808°
New Program Bolt Circle
801 SET TOOL 00l Retrac
From the PGM screen, press the HOLES key to access the HOLES popup | see s F S
I\/Ienu Dwell [ | sec
. e S
. Inch
Select the Bolt Circle from the popup Menu. { e
Enter the Center X and Y axes coordinates.

Enter the Begin and End depths for Z. Also enter the Peck distance
(depth).

Select the type of machining to be done: Drill, Bore, or Position.
Either pick from the drop down menu, or the soft keys.

Enter the Z axis Feed rate.
ARROW DOWN, and enter the required data in the Radius field. 20t 2

For Direction, press either the CW soft key for a clockwise cutting ‘ ‘
direction or the CCW soft key for a counter-clockwise cutting
direction.

In the Holes field enter the number of holes required in the bolt
circle.

Enter the hole pattern angle in the Angle field, default is 0.00 (X
axis).

In the start angle field enter the angle of the first hole in relationship
to 0.00 (X axis).

ARROW DOWN or press the More soft key.

The Tool Retract and Tool Dwell fields are optional.

The Tool field enters the current tool selected as reference
information. To use a different tool, that tool has to be entered as
the current tool.

Press the USE key.
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8.2 Additional Milling Functions

ions

%  Step functions soft key

c

| Additional functions are available from the PGM screen by pressing the sm_\ Tine: 0:00:41 | Tool: 8.2500 Inch | Datum: 1 | Scale: 1.0008 | Skev: 0.6008° | Inch
LL Step Functions soft key. B;‘?é;“?

.? Explode r

When in PGM mode there are certain functions that can
Explode be exploded. Pressing the Explode soft key will

explode a program step into several, more detailed

steps. You can explode the following functions:

I Mill

@© All HOLES functions, Row, Frame, Array and Bolt Circle
c .
(o) Repeat, Mirror and Rotate
] Engrave Line and Engrave Arc i
< During the explode operation, the program list populates as it is being 20t 2 5 :
< exploded. A message will be displayed “Exploding the selected step”.
Progran Step Progran Clear A szlz n::ns
< A Cancel soft key becomes available during the explode operation. Tinetiore | Petiom ) Swe | Toom R
N When this key is pressed, the explode operation stops, and the
o0 program returns to it original state. No other options are available

during the explode operation.

Example: Stop | Time: 0:00:41 | Tool: ©.2568 Inch | Datum: 1 | Scale: 1.0008 | Skew: 0.8000°
+BoltCircle,mpt Position / Drill
081  SET TOOL Point

A Bolt Circle with eight holes has been programmed. % L X bs
i Abs

004 POSITION / DRILL

Edit the program by first highlighting the Bolt Circle step. Bl vo- 1o i =

prog Y ) ghlighting P Sat | rostTION / DRTLL e o
Press the Step Functions soft key 869 FoSTTION / DALt - == b
Press the Explode soft key. Feed zp

MILLPWRE2 will explode the “Bolt Circle” step into eight steps (002 .
thru 009). pon .

Tool
The step that was exploded is now replaced with the individual lines, —
arcs or positions that made up the step.

Tool
Dvell [ | sec

Highlight the step that represents the hole that will be edited and
press the ENTER key, or press the CLEAR key to delete it. 2009

Teach
Position

Polar ‘
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Reverse step

The reverse step feature instantly switches the From and To points
and Tool Offset.

To reverse a milling function:

From the PGM screen, use the ARROW keys to highlight the step that
you want to reverse.

Press the Step Functions soft key.
Press the Reverse Step soft key.

Reverse path

With the reverse path option, you can reverse any continuous tool
path. This will especially come in handy whenGyou're working with
DXF files. As you import DXF files, MILLPWR 2 will sort and then
group the steps into a logical order, creating continuous paths. In
some cases, the paths may need to be reversed after they've been
imported so that your tool's offset, direction and beginning and end
points satisfy your machining requirements.

As you become more familiar with this feature, you'll find other
creative ways to use it to your advantage. For instance, you can save
time as you're cutting a part by using a heavy cutting tool and a
conventional cut for a rough first pass. On the second pass, switch to
a finish cutter, then copy and reverse the path for a climb cut on the
finish pass.

To reverse a continuous tool path:

From PGM mode, highlight any step within the continuous tool path
that you want to reverse.
Press the Step Functions soft key.

Press the Reverse Path soft key. The original steps are replaced
with steps in the reverse order.

ACU-RITE MILLPWR®?
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Change steps
The Change Steps feature gives you the ability to change or edit the
depth, offset and feed rate of several steps simultaneously.

You can use this feature from anywhere within your program and
does not require the specific step to be highlighted.

To Change Steps:

From the PGM screen, press the Step Functions soft key.
Press the Change Steps soft key.

Enter the first and last step numbers that you would like to change
in the Step Range field.

Use the ARROW keys to select each field that you want to change and
enter the new data.

Press the USE key.

Highlight the changed steps in the program sequence, then press the
ENTER key. Each step should include the new settings.

Shift/Rotate steps
The purpose of the Shift/Rotate Steps feature is to transpose a range
of steps from one location to another on the actual work piece.

This feature can be used from anywhere within the program, and
does not require the specific step(s) to be highlighted.

To Shift Steps:

From the PGM screen, press the Step Functions soft key.
Then press the Shift/Rotate Steps soft key.

Then press the Shift soft key.

Enter the first and last step numbers to be transposed.

Enter in each axis field the distance to shift per axis. Leaving a field
empty will result in no shift per that axis.

Press the USE key.

To Rotate Steps:

From the PGM screen, press the Step Functions soft key.
Then press the Shift/Rotate Steps soft key.

Then press the Rotate soft key.

Enter the first and last step numbers to be transposed.

Enter the X and Y axes coordinates for the center point of rotation.
Enter the angle of rotation.

Press the USE key to apply the rotation to the selected steps.

Highlight the changed steps in the program sequence, then press the
ENTER key. Each step should show the new axis coordinates.
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Stop | Time: ©:00:41 | Tool:

9.2500 Inch | Datum: 1 | Scale: 1.0980 | Skew: ©.0000°

+BoltCircle.mpt
801  SET TOOL

(17} POSITION / DRILL
863  POSITION / DRILL
804 | POSITION / DRILL
885 | POSITION / DRILL
886 | POSITION / DRILL
887 | POSITION / DRILL
008  POSITION / DRILL
009  POSITION / DRILL

20f 9

Change Steps

Step Range
st [ |
st [ |

Offset
Offset

Feed Rate
Feed [ | 1PM
[ H

Stop | Time: ©:00:41 | Tool:

9.2500 Inch | Datum: 1 | Scale: 1.0900 | Skew: ©.0060°

+BoltCircle.mpt
SET TOOL
POSITION / DRILL
POSITION / DRILL
POSITION / DRILL
POSITION / DRILL
POSITION / DRILL
POSITION / DRILL
POSITION / DRILL

POSITION / DRILL

2 of 9

Shift Steps

Step Range
Fist [ |
st [ |

Shift

X I
Y I
z [ |

m forste

Stop | Time: ©:00:41 | Tool:

0.2500 Inch | Datum: 1 | Scale: 1.0809 | Skew: ©.0000°

*BoltCircle.mpt
901  SET TOOL
C7] | POSITION / DRILL

803 POSITION / DRILL
804  POSITION / DRILL
805 POSITION / DRILL
806 POSITION / DRILL
087  POSITION / DRILL
008  POSITION / DRILL
POSITION / DRILL

2 of 9

Rotate Steps

Step Range
First | |
{ last [ ]
CXenter e
Y [ s

Shift Rotate
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Delete steps

MILLPWRG2 provides options for deleting steps in two ways: using
the Delete Steps soft key or using the CLEAR key.

When deleting single steps, highlight the step, then press the CLEAR
key.

When deleting a range of steps, the Delete Steps feature is usually
the best option.

To delete a group of steps from a program:

From the PGM screen, press the Step Functions soft key.
Press the Delete Steps soft key.

In the Step Range field, enter the first and last step numbers to be
deleted.

Press the USE key.

Copy/move steps
Copy/Move operations make it easy for you to duplicate or rearrange

steps within your program. You'll find the Move feature especially
useful for editing steps generated from a DXF file.

After you press the Copy/Move Steps soft key, you'll be asked to enter
a step range, then either copy or move the steps and select a location
where to copy or move the steps (i.e. Paste Location).

Press the Move soft key to relocate the steps. Press the Copy soft key
to create an identical copy of the steps you've chosen (the original
steps will remain in place). After you press the USE key, the new steps
will be inserted into your program.

To copy or move steps:

From the PGM screen, highlight a step where you would like to add or
insert the step(s) that you want to move or copy. If you are already in
Copy/Move Steps then press Paste Location and scroll in the program
where you want to move or copy the steps.

Press the Step Functions soft key.

Press the Copy/move Steps soft key.

Enter the first and last step numbers that you would like to move or
copy.

Press either the Move Or Copy soft key. Make sure the desired
location is selected in the program or, use Paste Location to select
where to move or copy the steps.

Press the USE key.

ACU-RITE MILLPWR®?
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Custom pockets

ions

. A custom pOCket step must immediate|y follow a closed contour. Stop | Time: 0:06:13 | Tool: 6.1875 Tnch | Datum: 1 | Scale: 1.6000 | Skew: ©.0600° | Inch
wd CustonPocket .mpt
(*) You can create a custom pocket from any closed contour. A closed §§§ Eﬂtuﬁﬁg
c contour is any shape consisting of lines, arcs, and/or blends (or | R
=) chamfer), where the Iast step ends at the same point where the first e o e
LL step begins. MILLPWRS2 will indicate a closed contour with double cesll Toian
o)) lines to the right of the applicable steps in the program list. Ei:‘ it Lo

013 Ul ISLAND
é The Custom Pocket step must be placed |mmed|ately following the e e
— last step of the closed contour. MILLPWREZ will automatically fill in Bl
E the step range for you. You'll still need to fill in the "Staging Point" 19 | TS e A—

(optional) and set the feed rate for the custom pocket.
o If a finish cut is specified, the system will mill the central portion of the
c pocket first, leaving the finish amount on the bottom and side. It will wa'E =
_9 then mill the bottom pass followed by the side pass.

Progran Step Program J Clear e Save)) Run
fy e F}mctmns Functions | Steps Progran Ui gesrd Options
©
© Custom pocket
< Create a closed contour. Stop | Time: 0:06:13 | Tool: ©.1875 Inch | Datum: 1 | Scale: 1.0008 | Skew: 0.8000°

CustonPocket .mpt Custom Pocket

‘\! Position the cursor immediately below the closed tool path contour. = B stecjinse

0 Press the Program Steps soft key. EEE ML Lie tfjg‘i"g e
Press the Cuzstom Pocket soft key and select Custom Pocket. EEE Eﬁ EEE k S
MILLPWR®? will automatically fill in the step range for you. o — =
Enter the X and Y axes coordinates for the Staging Point. The tool E% ﬁﬁﬁg AL “” il
retracts and moves to the staging point before and after machining 0| Tnch
the pocket. Choose a staging point that helps avoid interference Sioll vt Lo Foad : —=
with fixturing. If moves to the staging point are not required, leave i TS — F;::f:‘n
both X and Y fields blank. side

Feed
Dizection[coi  [f]
Stepovar

19 of 18

enter the pocket material. Entry points are determined at
run-time based on the pocket and tool geometry. ‘ ‘ ‘ ‘ .

O The staging point is not the location at which the tool will

Teach
Position

Polar ‘

Enter either the number of passes or the distance between each
pass. Pass refers to the cuts that are used to machine the pocket to
its End depth. What is shown on the dialogue is what was selected
in JOB SETUP.

Enter the feed rate for the Z axis.
Enter the table's feed rate.

In the Finish fields, enter the amount of material to be removed from
the bottom and sides during the finish passes.

Enter the feed rate for the finish passes.

For Direction, press either the CW soft key for clockwise or the CCW
soft key for a counter-clockwise direction. The direction is applied to
both the bottom and side finishes.

Enter the stepover amount (how much you want your tool to cut on
each pass).

Press the USE key.
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feeding into the part. Depending on the shape of the
pocket and island contours, the pocket may be split into
more than one region. The system will machine each
region separately.

Q The system will determine the best location to start

| Milling Functions

Island
An island is a raised area (e_g_ a boss) within a custom pOCket that Stop | Time: 0:06:13 | Tool: 0.1875 Inch | Datum: 1 | Scale: 1.0000 | Skev: 0.0000° | Inch
remains after material has been removed from around all of its sides. [ st toor:
002 [] MILL LINE
. 003 || MILL LINE
Though islands are easy to program, they must belplaceo! correctly gggll (L,
within the program sequence. Steps for the island's continuous tool g:?ll hILL L ®
path must appear first, followed by the Island step. Steps for the | e c
custom pocket's continuous tool path must appear next, followed by EEHEEE EEE (@)
the Custom Pocket step. You may program more than one island sisll oo -
1 . Ly
within the Custom Pocket. ggﬂﬁt B S
017 || MILL LINE
To program an island: 5 2
Program a closed contour for the island. a
From the PGM screen, place the cursor below the last step of the 3
island’s closed contour. 19 of 19 ' ’ o0

Press the Program Steps soft key. T
Functions

Press the Custom Pocket soft key.

Select Island in the popup Menu.

Check that the first and last steps listed in the step range match the
first and last steps for the island’s continuous tool path. If they're
correct, press the USE key; if they're not, press the CANCEL key and
check that the closed contour for the island is correct and/or the
correct step has been highlighted.

Run
Options

Bave)
U gz

Clear

Shutdown
Progran

Step Progran
Functions Steps

Tool path description for custom pocket, island, and pilot drilling

Machining of the custom pocket begins at a location based on
pocket geometry. The software automatically determines this
location.

If a pilot drill operation is programmed, a prompt is displayed to use
the pilot tool. Pilot holes are then drilled at each of the custom
pocket's calculated entry locations. A prompt is then displayed to
use the roughing tool.

The roughing tool ramps or plunges into the material at the Z feed
rate. If pilot drill step was programmed then roughing tool will enter
the material in the same locations where the pilot drilling was
performed.

The CW/CCW direction of roughing passes is determined by the
direction of the profile formed by the custom pocket.

The XY step size is determined by the system and will not exceed
the specified distance or percentage of the tool diameter.
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The stepover must be 50% or less of the tool’s diameter. This is
required to make sure that all material is removed.

The pocket is machined at the feed rate programmed in the custom

ions

‘s pocket step. When the tool makes a cut greater than the step over,
- the full cut override is applied to the feed. Depending on the

= complexity of the pocket, the tool will change feed as needed. The
LL full cut override only applies to the rough pass. Bottom and side
o finish passes run entirely at the programmed finish feed.

- The Z step size is determined by the system and will not exceed the

specified distance or number of passes. If not specified, the Z step
size will not exceed the tool's diameter.

The tool retracts to the active datum's retract position between Z
passes.

I Mill

@© The finish allowances are optional but recommended. If specified,
c this amount is left on the bottom and/or sides of the pocket and
_9 islands to be removed on the finish pass.

- When the finish feed is 0, the finish passes will be skipped.

g Finish direction applies to both the bottom and side finishes.

< A Custom Pocket will include all Islands that are within the
‘\! @ custom pocket regardless of which step has been

(o] selected when the GO key is pressed.

from the side finish field will be applied to both the side
and bottom finishes. If a separate bottom finish is not
needed, enter O for the bottom finish amount. For
additional control over rough, bottom, and side finish
operations, use the advanced custom pocket cycles
described in the next section.

Q If a bottom finish amount is not specified, the amount
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Advanced Custom Pocket Machining

Machining of custom pockets can be further enhanced using special
cycles. These optional steps apply specifically to the custom pocket
and are programmed after the custom pocket/island path. In the
program listing, they are shown as part of the custom pocket using
dashed continuity lines.

The special cycles must be programmed in the following order — pilot
drilling (optional), rough milling, bottom finish, and side finish.

After the last special cycle is completed, the Custom Pocket step is
run to perform any remaining operations that are not programmed.
The first prompt is to use the custom pocket’'s programmed tool.

Pilot Drilling

If the tool programmed to machine the custom pocket is not able to
feed directly into the material, a pilot tool step and pilot drill step
should be programmed as part of the custom pocket. The system
determines the location of each entry move into the material and drills
pilot holes at those entry locations.

A Pilot Drill is programmed after the Custom Pocket step and before
rough milling. If no rough milling steps are programmed after the Pilot
Drill, the rough and finish operations are performed using the
parameter settings in the custom pocket step.

To program a pilot drill operation:
From the PGM screen, place the cursor immediately below the
custom pocket step.

Program a Set Tool step with the pilot drill tool's size and parameter
settings.

Press the Program Steps soft key.
Press the Custom Pocket soft key.
Select Pilot Drill in the popup menu.

Enter either the number of pecks or the distance between each
peck.

Enter the Z axis feed rate.
Press the USE key.

ACU-RITE MILLPWR®?

Stop | Time: ©0:02:00 Tool:
DISubcycles. mpt
001

SET TOOL
MILL LINE
MILL LINE
MILL LINE
MILL LINE
i CUSTOM POCKET
SET TOOL
PILOT DRILL
SET TOOL
ROUGH MILL
SET TOOL
ROUGH MILL
013 & SET TOOL
i BOTTON FINISH
015 | SIDE FINISH
016 1 SET T0OL
017 i SIDE FINISH

End of 17

0.1000 Inch Datum: 1 Scale: 1.0000

Progran
Functions

Functions | Steps

Step J PrngzanJ Clear

Shutdown

Progran

Run

Options

Stop | Time: ©:02:00 | Tool: 9.1250 Inch | Datum: 1 | Scale: 1.0000

DISubcycles. mpt
001  SET TOOL
002 [] NILL LINE
003 || MILL LINE
4 || MILL LINE
MILL LINE
i CUSTOM POCKET
i SET ToOL

Pilot Drill

Feed IPHM
Tool
Inch
Type

e
Peck [

SET TOOL
ROUGH MILL
SET TOOL
ROUGH MILL

Rough Tool
" ROUGH ML Type

Inch

SET TOOL
BOTTON FINISH
i SIDE FINISH
i SET TOOL

il SIDE FINISH

8 of 17
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Rough Milling

Itis possible to rough mill a custom pocket with multiple tools, starting
with a larger tool to remove large amounts of material quickly followed

ions

‘s by smaller tools to remove material inaccessible to the previous tool.
c Each subsequent tool change and rough mill cycle only removes the
I.I=. material left by the previous coarse tool.

o Rough milling is programmed after pilot drilling (optional) and before
- finishing operations. If no finish steps are programmed after the

" — roughing steps, the finish operations are performed using the

parameter settings in the custom pocket step.

To program a rough mill operation:

I Mill

1+ From the PGM screen, place the cursor immediately below the Stop | Time: 0:02:00 | Tool: ©.1808 Inch | Datun: 1 | Scale: 1.0000 | Skev: 0.8080° [ Inch |
c custom pocket or pilot drill step. U -
] . X 962 [] MILL LINE Pass Number

_9 Program a Set Tool step with the rough drill tool's size and 2| Feed | 0.0 I
= parameter settings. oen | ggn}l&){uem e Inch 4
b o} Press the Program Steps soft key - / ' /‘/
© Press the Custom Pocket soft key | / /
< 17 I L

Select Rough Mi11 in the popup menu. [sm Epe——
‘\! Enter the number of passes or distance between each rough pass o7l e insn
00 in the Z axis.

Enter the Z axis feed rate.

Enter the table's feed rate.

Roughing passes with a coarse tool can specify a fine roughing Lot 4
strategy. This specifies how the control should move the tool when ‘ ‘ ‘ ‘ ‘ ‘ ‘
the radius of the fine-roughing tool is larger than half the coarse

roughing tool. Use Retract (default) to retract the tool and move to

the starting point of the next area to be roughed. Use Contour to

move the tool along the contour at the current depth between areas

that need to be fine-roughed.

Press the USE key.

If no Rough Milling steps are programmed, the custom

@ pocket uses the previously programmed tool for the rough
pass. If one or more Rough Milling steps are programmed,
the custom pocket cycle will not make an additional rough
pass with the previously programmed tool.
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Bottom Finishing (2]
The Bottom Finish removes the material from the bottom of the g
custom pocket. The amount of material to be machined by the bottom " —
finish cycle is programmed in the Custom Pocket step. "5
The Bottom Finish step must be programmed after the rough milling c
cycle(s) and before side finishing. If no side finish step is programmed I.I=.
after the Bottom Finish step, the side finish operation is performed

using the parameter settings in the custom pocket step. (@)]
N : c
To program a bottom finishing operation: —
From the PGM screen, place the cursor immediately below the last B R e S SRR R S .08 | T -
rough mill step. oot SET TooL 5 E
. _— o ] e fos o -
If necessary, program a Set Tool step with the finishing tool's size gaa | v Loie T ©
and parameter settings. STl Direction( [ -
Press the Program Steps soft key. A = Tnen o
Type. o —

Press the Custom Pocket soft key. HZE%LL i/
Select Bottom Finish in the popup menu. o]

T TOOL
Enter the Z axis feed rate. DE FINISH ©
Enter the table's finish feed rate. <
For Direction, press either the CW or CCW soft key. The direction is N
applied specifically to the bottom finish operation. 00
14 of 17

Press the USE key.

pocket uses the previously programmed tool for the
bottom and side finish passes. If a Bottom Finish step is
programmed, the custom pocket cycle will not make a
separate bottom finish pass using the previous tool.

@ If no Bottom Finish step is programmed, the custom

side finish cycles even if the programmed bottom finish

@ A bottom finish cycle must be programmed before any
amount is 0.
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Side Finishing

The Side finish step removes material from the side walls of the
custom pocket and islands. It is possible to program multiple side
finish steps by specifying decreasing amounts of material to be left by
each subsequent side finish cycle. If necessary, tool steps may
programmed between side finish cycles. The initial amount of
material to be machined by the side finish cycle(s) is programmed in
the Custom Pocket step.

Side Finish step(s) must be programmed after the Bottom Finish
cycle.

To program a side finishing operation:
From the PGM screen, place the cursor immediately below the
bottom finish step.

If necessary, program a Set Tool step with the finishing tool's size
and parameter settings.

Press the Program Steps soft key.
Press the Custom Pocket soft key.
Select Side Finish in the popup menu.
Enter the Z axis feed rate.

Enter the amount of side material to remain after this operation.
Enter 0 to remove all of the remaining side material.

Enter the table's finish feed rate

For Direction, press either the CW or CCW soft key. The direction is
applied specifically to this side finish operation.

Press the USE key.

=)

If no Side Finish step is programmed, the custom pocket
uses the previously programmed tool for a side finish
pass. If one or more Side Finish steps are programmed,
the custom pocket cycle will not make an additional side
finish pass.

To ensure all of the finish material is removed, program
the last Side Finish step with 0 in the finish field.

()

Warning: It is possible to start running a program from
one of the cycles following the custom pocket. This
should only be done if the previous cycles have already
been run. Otherwise, the tool may rapid into material that
the system assumes has been machined.

202

Stop | Time: 0:02:00 | Tool: 8.1088 Inch | Datum: 1 | Scale: 1.0080 | Skev: 0.6088°

D9Subcycles.mpt

001  SET TOOL

002 [] MILL LINE

003 || MILL LINE

004 || MILL LINE

005 || MILL LINE

066 i CUSTOM POCKET
T TOOL

fed
2

013 |
014 || BOTTON FINISH
615
916 {i SET T0OL
817 4

17 of 17

Side Finish
e
[ oo 0

Finish

cut
Feed M
Direction[Cw ¥

Tool
Inch 2
SPEC ML Type

Rapid ‘
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Repeat, rotate ...

The Repeat, Rotateé ... soft key provides milling functions available
with the MILLPWR™“ product.

Repeat

Using this step you can repeat a section of the program with any
combination of X, Y or Z offsets. The section may be repeated in a row
(Linear) or one of two rectangular patterns (Array or Frame).

To program a repeat:

From the PGM screen, press the Program Steps soft key.
Press the Repeat, Rotate, ... soft key.
Select Repeat from the popup menu.

Enter the number of the First step and the Last step in the Step
Range that you want to repeat.

Select the pattern in which the steps are to be repeated. The default
is Linear.

Enter the Offset for the X, Y and/or Z axis. The offset is the distance
between repeats.

Enter the number of times you want to Repeat the original steps.
For Array and Frame patterns, enter the number of times the original
steps are repeated along both the X and Y axes.

For Array and Frame patterns, enter the angle of the pattern’s grid.
The default is 0 (X axis).

Press the USE key.

The steps being repeated must precede the Repeat step.
The number of repeats must be 1 or more.

Rotate
With Rotate, you can rotate sections of programs.

The steps rotated must precede the Rotate step.
To program a rotate:

From the PGM screen, press the Program Steps soft key.
Press the Repeat, Rotate, ... soft key.

Enter the first and last steps in the Step Range that you would like
to rotate.

Enter the X and Y axes coordinates for the Center point of rotation.
Enter the Z offset.

Enter the angle for each rotation in the Angle field.

Enter the number of times required to rotate the original steps.
Press the USE key.

ACU-RITE MILLPWR®?

Stop | Time:

0:00:18 | Tool: 0.2500 Inch | Datum: 1 | Scale: 1.0909 | Skev: 0.0000° | Inch |

Blend.mpt

001  SET TOOL
002 [ MILL LINE
I!I]B[ BLEND

004 L MILL LINE
(|38 REPEAT

5of 5

Repeat

Step Range
e —
{ [ —

Pattern
Linear [

Offset
X
i

[ J
[ ]
z [

Rt -
[ —

Stop | Time: 0:00:18 | Tool: 0.2560 Inch | Datum: 1 | Scale: 1.0000 [ Skev: 0.0000° | Inch

Blend.mpt

001  SET TOOL
002 MILL LINE
083[ BLEND

004 L MILL LINE
L -1 ROTA

5 of 5

Rotate

Step Range

First [ 2|
{ Last 4
Center

X [ ] s
L Abs

Z Offset—+————+
[ ew

Teach
Position

Polar ‘
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Footer note for Repeat and Rotate

ions

When running a program at the point of executing a Repeat or Rotate, Stop | Feedi 0.0 1065 | Too: 0.2560 Tch | batum: 1 | Scale; 1.0990 | Skov: .0606" | Tnch
. the footer in the program list view will display the line number, step Bt ST To0L sanas | wwoiis |71 oeet | e
's type, and iteration of the step. oo |pevear | 125
0 — 3.0000" X
: ABS
LL. s B . 0000 Y
m ABS
S = 1.0000" Z
OFF
% 1300" S

I Mill

o
End of 3
g Program ended normally.
- — Zero X Zero Y zero Z Shutdovn | 12PINE | pgtup ‘ o
L .
o] Mirror
3 The steps being mirrored must precede the Mirror step. Stop | Time: --:——:—- | Tool: 6.2568 Inch | Datum: 8 | Scale: 1.0080 | Skev: 0.801
. . . . . New Program Mirror
With Mirror you can create a mirror image of an entire program or a 001 M e
. P3N HIRROR First
N section of a program. Lst
. 1st Axis Po1nt
0 To program a mirror: { Abs
I:I Abs
From the PGM screen, press the Program Steps soft key. r"d FE——
Press the Mirror soft key. I:I Rbs
Z Offset
Enter the first and last steps in the Step Range that you would like I [ |
to mirror.

Enter the X and Y axes coordinates which define the line across
which the step range is mirrored.

Enter the Z offset.
Press the USE key.

2 af 2

The mirrored steps maintain the same cutting convention
as specified in the original steps.

Other steps
Other Steps soft ke 8/ provides additional milling functions available

with the MILLPWR™>“ product.
B Engrave Arc

e From the PGM screen, press the Program Steps soft O Comment
Steps key, then press the Other Steps soft key to display

the popup Menu.

Auxiliary Function
B Dwell

With MILLPWRG?, you have the ability to engrave letters, numbers
and symbols, along a straight line or on an arc. Choose from a simple,
stick or stencil font. The character height, font and modifier settings
you select will define your engraving’s appearance.

@ Reference Point

The tool diameter being used establishes the spacing between
letters.
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Engrave line (2]
All ASCII characters within the range of x032 - x126 are allowed, which Stop | Time: ©:00:02 | Tool: 8.0500 Inch | Datun: 1 | Scale: 1.0000 | Skev: 0.0000° | Inch g
includes Uppercase, Lowercase, Numbers, and Punctuation. "EE;"’Q’E?’"M el =
—
From the PGM screen, press the Program Steps soft key. S g
Then press the Other Steps soft key. S =
. —
In the popup menu select Engrave Line. g ) LL
With the cursor in the Text input field, press the Alphanumeric — (@)]
Keyboard soft key, and insert the desired text. F::l" _ " c
Enter the X and Y axes coordinates for the point at the lower left = W —
corner of the engraving. o E
Enter the character height. Feet b
Enter the tilt angle if there is to one. ©
2 of 2
Enter the begin and end depths for the Z axis. c
Enter the Z axis feed rate. el e o
Select the font required from 3 choices, Simple, Stencil, or Stick, " —
soft keys, or the drop down menu. g
Select the Modifier as either the Normal or Mirrored soft key. <
Normal is readable from left to right; Mirrored will make the
engraving appear backwards. N
Enter the table’s feed rate. 0

Press the USE key.
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Engrave arc

All ASCII characters within the range of x032 - x126 are allowed, which

includes Uppercase, Lowercase, Numbers, and Punctuation.

From the PGM screen, press the Program Steps soft key.
Then press the Other Steps soft key.
In the popup menu select Engrave Arc.

Highlight the TEXT input field, press the Alphanumeric Keyboard soft
key, and insert the desired text.

Enter the X and Y axes coordinates for the Text Center from the
center of the engraving.

Enter the Character Height.

Enter the Radius that the text will follow, and select Arc Up, or Arc
Down (e.g. Arc Down is shown in the example).

Enter the begin and end depths for the Z axis.
Enter the Z axis feed rate.

Select the font required from 3 choices, Simple, Stencil, or Stick,
soft keys, or the drop down menu.

Select the Modifier as either the Normal or Mirrored soft key.
Normal is readable from left to right; Mirrored will make the
engraving appear backwards.

Press the USE key.

206

Stop | Time: --:--i-- [ Tool:

0.0500 Inch | Datum: 1 | Scale: 1.8000 | Skew: 0.6000°

New Program
001  SET TOOL
(T7] - ENGRAVE ARG

2 of 2

Engrave Arc

—
[ ————

Center
X

Y [

Chazacter Height
.

Radius
L Jw

Angle

iz

Begin [ | Abs

End Abs

Feed P

Style
Font
Modifier [Normal [

Alphanunezic
Keyboard
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Comment step

With MILLPWRS2, you have the ability to insert messages anywhere
within a program. These messages can be displayed during machining
(at run-time) or as Operator Intervention Messages (OIM). These
messages become operational steps within the program and
communicate pertinent information like "Rotate Part" or "Activate
Coolant".

For comments that don't require an operator intervention, select No
when asked if you want the comment displayed at run-time, and
MILLPWRGZ will skip over them during machining. You can always
retrieve the message by highlighting the comment step in your
program steps list and pressing ENTER.

To program a comment step:
From the PGM screen, place the cursor below the last step where the
comment is needed.
Press the Program Steps soft key.
Press the Other Steps soft key.
Select Comment in the popup Menu.

Enter your message. You may include up to 60 characters, mixing
numbers, letters, spaces and symbols if needed. Press the
Alphanumeric Keyboard soft key to chose alphabet characters. See
"Keyboard" on page 39 for using the keyboard.

Highlight Display at Run Time. Press the Yes soft key to display the
message during machining or the No soft key if you don't want the
message displayed.

Press the USE key.

Auxiliary functions

In PGM mode, press the Program Steps soft key, then press the 0ther
Steps soft key, and select Auxiliary Function from the popup
menu.

In the Coolant field select Off, Mist, or Flood.

Highlight the auxiliary relay(s) to be programed. The “Aux” numbers
in each field correspond to the relay output on the AMI. Select from
the Off, On, and Pulsed soft keys for each. When Pulsed is selected,

another field allows the duration of the pulse length to be entered in
seconds. Enter the required time. The range is 0.1 to 999.9.

ACU-RITE MILLPWR®?

Stop || Time:

0:00:21 | Tool: 0.2509 Inch | Datum: 1 | Scale: 1.0068

Skew: 0.6000°

Blend.mpt

001  SET TOOL
002 [ MILL LINE
lil]3[ BLEND

004 L MILL LINE
005

5of 5

Comment

Display User Prompt

Alphanuneric|
Keyboard

Stop | Time:

9:04:00 | Tool: 0.2500 Inch | Datum: 1 | Scale: 1.0000

Skew: 0.0000°

DemonstrationPzogzan. mpt
801  SET TOOL
(7} AUXILIARY FUNCTION

003 [] MILL LINE
004 || MILL ARC
005 || MILL LINE
906 || MILL LINE
007 || MILL LINE
068 || BLEND

009 || MILL LINE
010 U MILL LINE
011  SET TOOL
012  BOLT CIRCLE
013  SET TOOL
014  RECTANGLE POCKET

2 of 14

Auxiliary Function

Coolant
Flood =

Auxiliary Outputs

Aux 1 Sec
Aux 2

Aux 3 off E

ax 4 orf  [¢

Display User Prompt
Before Step M|
Set Continuous

Before
-

After
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I
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g Position Description
_9 ON The AMI output contacts will switch to an energized
- state.
(*)
= OFF The AMI output contacts will switch to their default
I.I=. states.
o)) PULSED The AMI output contacts will switch to an energized
c state for the length of time that is defined.
E Blssglay The AMI allows the operator to pause the step
P before or after the relays are turned on or off.
— rompt
©
c If PULSED is selected, then enter the amount of time (in seconds or
_9 tenths of seconds) for the relay to remain on. The maximum amount
= of time that a relay can pulse is 999.9 seconds.
©
© The pulse length must expire before the program
< continues to run.
N
(o o)

Set the Display User Prompt for the step to pause before or after by
pressing either the Before Step, or After Step. If a pause is not to
be included, press the No softkey. These can also be selected from
the drop down menu in the field window.

The auxiliary function relays will not turn off automatically
during an Operator Intervention Message (OIM).

Set the Set Continuous field to Yes if the step is to be part of a
continuous path. When set to Yes, the step does not break path
continuity. The step will be run with the tool at the path depth. The
Auxiliary Function step cannot be used to start or end a continuous
path.

Press the USE key.

The auxiliary function requires the AMI hardware for these

@ settings to take affect automatically, otherwise they will
activate operator prompts that must be responded to
during the machining operation.
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Dwell

This is where the time is set for the machine to pause it's movement,
and stay in its current position for a programmed amount of time
measured in seconds.

From PGM screen, press the Program Steps soft key, then press the
Other Steps soft key.
Select Dwel1 in the popup Menu.

Enter the Dwell time in seconds, tenth of seconds can also be
entered.

Press the USE key.

| Milling Functions

A Dwell of 0 will cause the program to Pause until the
operator presses GO0.

Iiona

Reference point

Reference points are Common|y used to identify center points, Stop | Time: 0:00:62 | Tool: 0.2500 Inch.[ Datun; 1 | Scale: 1.0000 | Skew: 0.6000°
tangent points and other part features. They can even be used as the e oo e

N . \:-r+ REFERENCE POINT
basis for incremental moves.

As you program, note that placing a reference point in a continuous
tool path will break the path. Otherwise, reference points do not affect
your program's performance in any way in fact, MILLPWRSZ will skip
over them altogether when you run a program.

=)
T
<
N
0

To program a reference point:
From the PGM screen, press the Program Steps soft key, then press
the Other Steps soft key.
Press the Reference Point in the popup Menu.
Enter your reference point’s position for X, Y and Z.

Press the USE key. The reference point will show graphically at the ‘ ‘ ‘ ‘ Probe
programmed location.

2 of 2

Teach
Position

Polar ‘
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9.1 Geometry Calculator

Overview

The MILLPWR®2 geometry calculator is used to construct Point/Line/
Arc entities which can then be transferred to the part program. INFO MM SETUP  CALC

MILLPWRE? puilt-in calculator is capable of handling everything from

simple arithmetic to complex trigonometry, geometry, and RPM n n +

calculations. The numeric keypad resembles a standard calculator with
keys for numbers 0 through 9, four math function symbols
(+, -, x, and <), a decimal point, and a positive/negative sign (+/-). a B n =

The geometry calculator is accessible from most screens and fields.

Pressing the CALC key at any time will access the “stand-alone” n x
calculator.
[ - J 0 +
o o [

9.1 Geometry Calculator

Accessing the geometry calculator

The geometry calculator is a stand-a-lone calculator that contains a G 0550 062500t IR el teooo s oo i
e

listing of geometry steps and a graphic visualization. 081 SET TooL

The calculator is opened by pressing the CALC key and selecting the
Geometry soft key. This is only available in PGM mode.

Press the CALC key to enter the calculator mode.
Press the Geometry soft key. s

To exit the calculator, press the CANCEL key at any time.

End of 1 i =3 @

Trig Geometzy
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Geometry calculator layout

The geometry calculator’s layout is similar to the part program in PGM
mode. To differentiate it from the part program, the geometry step
listing is on the right third of the screen and the graphic window is on
the left two-thirds of the screen.

Geometry listing
The geometry calculator listing contains all steps:

Limited to geometry steps: point, line, and arc.

No continuity indicator. Margin is used to display step number for
reference only, and has no incremental references. Use the ARROW
keys for step selection.

To create a new Geo step, press the POINT, LINE, or ARC key.

To edit an existing Geo step, cursor to the step and press ENTER or
USE.

To delete an existing Geo step, cursor to the step and press CLEAR.

Goto step number is supported.

Geometry graphic
The graphics window provides visual feedback:
Limited to 2D Line view.
Extents determined by the size of the entered steps and calculated

results.

The block size matches the extents plus the normal margin. The
datum symbol is displayed at (0,0). A ruler is also shown.

Highlight features:
Focus feature — Blue
Selected features — White
New features — Green
Normal features — Yellow

A GeoPoint is displayed as a crosshair (x).

ACU-RITE MILLPWR®?

Stop | Time: --:-—:i—— Tool: 6.2560 Inch | Datum: 1 | Scale: 1.0000 | Skew: 0.0000° Inch

Geometzy Calculator

i L 73 End of ©

Cale
Functions

Haiiey
Fomiticy

Select | pind point | Find Line | Find Arc
Fehtiice

Tool: 0.2560 Inch | Datum: 1 | Scale: 1.6000 | Skew: 0.0000°

Geonetry Calculator
81  GEOPOINT
882  GEOLINE
83 | GEOPOINT
84 | GEOPOINT
5 GEOARC
GEOLTNE
GEOLTNE

Stop | Time: --:--:-

i L 2 6 of 8

Calc
Functions

Clear
Results

Haiieg
Fomitidy

Syilyoi
Fyuiiey

Keep One

Find Point Result

Find Line Find Arc
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9.2 Geometry User Interface

Adding geometry features to listing

Geometry steps are limited to GeoPoints, Geolines, and GeoArcs. A
new step is added by pressing the POINT, LINE, or ARC key. As with a
part program, the new step is added before the currently highlighted
geo step

GeoPoint
Defined by single coordinate

GeolLine
Defined by combinations of From point, To point, and Angle.

GeoArc

Defined by combinations of From point, To point, Center point, 3rd
point, Radius, Direction, and Sweep Angle. From and To points are
optional (calculated at 12:00 position), otherwise, combinations
follow programmed arcs.

9.2 Geometry User Interface

Finding geometry solutions

Geo steps may also be created by finding points, lines, or arcs related Stop | Time: -=i—i-

Geometry Calculator

to other Geo steps. These steps are created by selecting one or two et ceovonn

steps and pressing the Find Point, Find Line, or Find Arc soft key. 683 GEOPOINT

084  GEOPOINT

To select or deselect a step:
GEOLINE

Cursor to the step in the listing and press the Select Feature soft
key to select it (soft key will display as being pressed).

To deselect a step, highlight the selected step, and press the Select
Feature soft key again to release unselect the step.

No more than two features may be selected at a time. Selecting a
third feature will deselect the oldest selection.

) L 2 6 of 8

Sailygk
Fymiiey

Haiieg
Fouiticy

Calc
Functions

Clear
Results

Find Point | Find Line | Find Arc Keep One
Result
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The following table lists the features that are found based on the
selected features:

Items Find Point Find line Find Arc
1 Line End points of the given line Given a distance, lines parallel to
the given ling; lines perpendicular
to the given line through its end
points.
1 Arc Center point, end points. Given an angle, all lines tangentto ~ Complimentary arc.
and through the center point of the
arc.
If angle is not specified, gives lines
from the end points to the center
point.
2 Points Midpoint between the given Line between the given points Given aradius, all arcs through the
points. given points.
If radius is not specified, gives you
two arcs, each tangent to both
points with the midpoint as its
center point.
1 Point Point on the given line which, with  Line through the given point, one Given aradius, all arcs through the
1 Line the given point, would form a line  parallel and one perpendicular to given point and tangent to a given
perpendicular to the given line. the given line. line.
If radius is not specified, gives you
two arcs, each tangent to the
given line with the given point as
its center point.
1 Point Points which, with the given point,  Lines through the given point Given aradius, all arcs through the
1 Arc would form lines tangent to the tangent to the given arc, and the given point and tangent to the
given arc and the shortest line shortest line through the given given arc.
from the given point to the given point to the given arc.
arc. If radius is not specified, gives you
all arcs tangent to the given arc
with the given point as its center
point.
2 Lines Intersection point of the given Line that bisects the angle formed  Given a radius, all arcs tangent to
lines. where the given lines intersect; both given lines
line perpendicular to the bisector.
1 Line Point where given line intersects Lines perpendicular to the given Given a radius, all arcs tangent to
1 Arc given arc. line and tangent to the given arc; the given line and the given arc.
shortest line to the given arc
which is perpendicular to the given
line.
2 Arcs Intersection points. Lines tangent to arcs; shortestline  Given a radius, all arcs tangent to

between arcs.

both arcs.

ACU-RITE MILLPWR®?
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Some operations require entry of additional information (distance,
angle, or radius). If needed, the user is prompted to enter a value by
displaying a dialogue with fields that require additional data.

If the field is left blank, the data is calculated
@ automatically.

Managing geometry results

Since there are generally more solutions possible than desired, all
possible solutions are presented (without a step number). To keep the
result required, use the UP or DOWN ARROW keys to move the cursor to
that feature and press the Keep One soft key.

When the cursor is on an existing feature the following soft keys are
available:

Soft Key Function

(<]
(*)
1]
[#2g
S
(V]
-
£
S
(<]
N
-
>
S
-
()
£
o
Q
O
N
(o])

Keep ALL Pressing the Keep A11 Results soft key will save all
fesuits results found

i

Clear Pressing the Clear Results soft key will clear all
Resutts results not saved

When the cursor is on a feature that is not saved, the following soft
keys are available:

Soft Key Function

Keep Gne Pressing the Keep One Result soft key will save the
Result highlighted result found

Clear Pressing the Clear Results soft key will clear all
Resunts results not saved

4

After selecting the features to be retained, press the Clear Results
soft key to remove the remaining unselected results from the listing.

Existing or new features can be viewed (or edited) by moving the
cursor to the step and pressing the ENTER key.

The results are cleared automatically when the Find Function soft key
is pressed again.

216 9 Geometry/RPM Calculator



Returning features to the part program

Press the Return Feature to transfer the current geo step to the part
program. The soft key is disabled when it is not possible to transfer
the current step to the program.

If no program step is open, Return Feature adds an equivalent
program step at current location. The system returns to PGM view
with the new step open.

If a program step is open, Return Feature (GeoPoint) returns the
GeoPoint's coordinate to the current field (x and y).

If a program step is open, Return Feature return of line or arc is only
possible if feature matches the step type.

If the return type does not match the destination step/field, nothing
is returned.

Geometry calculator functions

Pressing the Calc Function soft key opens a pop-up menu for ¢lear Calculator

selecting a function. P ————
Clear calculator B Load Calculator

Removes all Geo steps from the calculator. Load Program

Clear
Loading and saving calculator contents m

Press Save Calculator to save the current GeoCalc session to
internal memory.

Press Load Calculator to load the previously saved GeoCalc
session into the calculator.

Loading the part program into the geometry calculator

The Load Program function adds the equivalent geometry steps
(GeoPoint, GeoLine, and GeoArc) from the program to the calculator
listing at the current cursor location.

Hole patterns are converted to a series of GeoPoints.

Rectangle and circle steps are converted to profile GeoLines and
GeoArcs

All other steps (tool, replication, engrave, etc.) are not supported

ACU-RITE MILLPWR®?
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Program example

In some cases, a part drawing may not provide all of the dimensions
needed to program the part. In the following illustration the
coordinates of points B and C, where the arc is tangent to the sides,
are unknown.

The coordinates will have to be identified before lines A-B and A-C and
the arc that extends from point B to point C can be programmed.

Locating points B and C
First program an extended line from A to B, then program an extended
line from A to C. Now use GeoCalc to calculate the rest.
Enter the extended line from A to B
Enter the extended line from A to C at 45°
Select lines A-B and A-C, and then use the Find Arc soft key
Recalculate point B, then return its coordinate and the arc into the
program

This example is explained fully in the following step by step
illustrations.

Creating the program

Step 1

Point Ais shown as the datum. Its absolute coordinates are 0, 0. In the
part program. The first step will be to draw the line by entering the
absolute coordinates for point A (0, 0) in the “From” field and point B
(2, 0) in the “To" field.

e Press the LINE key and enter the data in the GeolLine
& dialogue. Enter 0 in the From X1 field, and 0 in the
From Y1 field.
Enter 2 in the To X2 field, and 0 in the Y2 field.
m Press the USE key to enter the data into the program.
218

2.00 7

45°

Stop | Time: --:--:i- Tool: 0.2500 Inch | Datum: 1 | Scale: 1.0000 | Skew: 0.0000° | Inch \

GeoLine Geometry Calculator
From 001
X1 0.0000| Abs
Y1 0.0000| Abs

To
X2 2.0000| Abs
__ﬂ .0000] Abs

Y2

Angle
I . 0000
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Step 2

The second step will be to draw a line by enter]ng the absolute Gsnlaﬁ | Tine: --:--:-- | Tool: 0.2508 Inch | Datum: 1 Scale:Gl.Gﬂ@tG |c5:ew1: :1.0000“ | Znch |
coordinates for point C (2, 2) in the “From” field and point A (0, 0) in e 001 GEOLTIE
the "To” field. g
To—-—-—-—
Une Press the LINE key and enter the data in the GeoLine 2 e
e dialogue. Enter 2 in the From X1 field, and 2 in the .
From Y1 field. [
Enter 0 in the To X2 field, and O in the Y2 field.
ﬂ Press the USE key to enter the data into the program.

The Geometry Calculator screen should now have these two lines
displayed.

2 of 2

Stop | Time: --i--i-- Tool: 0.2500 Inch | Datum: 1 | Scale: 1.0000 | Skew: ©.8000°
Geometry Calculator
001 GEOLINE
002 GEOLINE
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Step 3

Finding the arc that's tangent to the two lines.

Select
Feature

Find Arc

H

Find Arc

H

Highlight 001 GeoLine and press the Select Feature
soft key. The ARROW indicates that the feature has
been selected.

Next, highlight 002 GeoLine and press the Select
Feature soft key.

Press the Find Arc soft key. A pop up dialogue will
display a field to define the arc radius.

Enter the radius of 1.
Press the USE key.

GeoCalc will display all the arcs that have a radius of 1 that are tangent
with the two lines.

Using the ARROW keys, scroll through the list of found GeoArcs until
the arc desired is highlighted.

Press the Keep One soft key, and GeoCalc will save the arc as item

003.

Then press the Clear Results soft key to erase the remaining arcs.

220

Stop | Time: -=:-=i-

&

Tool: 0.2560 Inch | Datum: 1 | Scale: 1.0000 | Skew: 0.0000° Inch

Geometry Calculator
= GEOLINE
)

GEOARC
GEOARC
GEOARC
GEOARC
GEOARC
GEOARC
GEOARC
GEOARC

[2 2 &

Select
Feature

Calc
Functions

Clear
Results

Return
Feature

Keep ALl

Find Point Results

Find Line Find Arc

Stop | Time: --:i--:-

T i3 i Z 5 73 3 0of 3

Tool: 0.2560 Inch | Datum: 1 | Scale: 1.6000 | Skew: 0.0000°
Geometry Calculator
= GEOLINE
= GEOLINE

003 [E

Select
Feature

Calc
Functions

Return

Find Point Feature

Find Arc

Find Line
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Finding the points of tangency

The points of tangency between the lines and the arc need to be
determined. Now that the arc is in place, the coordinates of its end
points are needed. Use GeoCalc's find point feature to find the end
points of the arc.

o Highlight 001 Geoline and press the Select Feature

Feature soft key. This will de-select the line and cause the
arrow to disappear.

o Highlight 002 GeoLine and de-select it.

Feature

o Highlight 003 GeoArc and press the Select Feature

Feature soft key to select it.

Press the Find Point soft key. Three points will
appear: one is the center of the arc and the others are
the ends of the arc. The point on the bottom is the
one needed; it's point B on the drawing.

Find Point

—— Using the ARROW key, scroll down through the list of
Result GeoPoints until the point on the bottom is
highlighted. Press the Keep One Result soft key.

Press the CANCEL key to return to the program.
CANCEL

I

Returning the line coordinate

Bring the GeoCalc results back into the program. When you press the
Return Feature soft key, GeoCalc will transfer the feature you've
identified into your part program.

Q Program the tool step prior to proceeding.

LiNE Press the LINE key to begin a new Mill Line dialogue.

o Enter coordinates for the From point (point A). ARROW
down to the X2 field. This is point B, one of the points
found in GeoCalc.

Press the CALC key.
CALC

Press the Geometry soft key.

Geometry

o Highlight the GeoPoint representing point B

Peetinize (step 004). Press the Return Feature soft key. The
program screen will return, and point B's coordinates
will appear in the To field.

Press the USE key to accept the line into the part
program.

< I

ACU-RITE MILLPWR®?

Stop! [FTime: ==:=se e

Tool: 0.2500 Inch | Datum: 1 | Scale: 1.8000 Skew: ©.6009° Inch
Geometry Calculator

001  GEOLINE

002 GEOLINE

» GEOARC
(L8N GEOPOINT

Calc
Functions

Select
Feature

Return

Find Point | Find Line Find Arc

Feature ‘

Stop | Time: 0:00:21 | Tool: 0.2500 Inch Datum: 1 Scale: 1.0000 Skew: ©.0000° Inch

New Progran
801  SET TOOL
802 MILL LINE
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Step Program

Functions J Steps Shutdoun
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Returning the arc feature

Press the CALC key_ Stop | Time: ©:00:48 | Tool: 0.2500 Inch | Datum: 1 | Scale: 1.6000 | Skew: 0.6000° | Inch
CALC New Program

001  SET TOOL
002 [ MILL LINE
883 L MILL ARC

Press the Geometry soft key.

Geometry

o Highlight the GeoArc (step 003). Press the Return

Feature Feature soft key. The program screen will return and
automatically add an arc step to your program and
place the arc's information into the dialogue.

Press the USE key to accept the arc into the part

9.2 Geometry User Interface

program.
End of 3 T P 5
el } pslgns J Pgaxau Shiptdoin e On':iuns
Finishing the program
UNE Press the LINE key to begin a new Mill Line dialOgUe. Nsto;; | Tine: ©:01:02 | Tool: 0.2508 Inch | Datum: 1 | Scale: 1.0800 | Skew: 0.6008° | Inch
& Enter coordinates for the To point (point A). o1 T TO0L
. . 093|l MILL ARC
Press the USE key to accept the line into the part o
program.
End of 4 T Z 3 3
Frcrion | ravtins || o J brogean | Shutdewn viaceas | optians ‘
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9.3 RPM calculator

RPM functions

MILLPWRS? includes a built-in RPM calculator that allows you to
make RPM calculations in seconds. It calculates the RPM based upon
the tool diameter and surface speed.

If your cursor is in the RPM field of a “Set Tool” step before you open
the RPM calculator, MILLPWRS? can transfer the result directly into
the field for you.

Using the RPM calculator

P Press the CALC key.
CALC

- P Then press the RPM soft key.

RPM dialogue

P Enter the diameter of the tool in the Diameter field. Soft keys are
available to switch between Inch and MM.

» Enter the surface speed for the material and cutter type in the
Surface Speed field.

» MILLPWRSZ will calculate the RPM.
- > Press the CANCEL key to return to the program.
CANCEL

ACU-RITE MILLPWR®?

High Spood Stesl
Material (BHN)

ft/ /s ft/ w/n

Cast Iron

soft (128 - 198) 168 - 88 | 38.5-24.4 | 488 - 368 |121.0 - 189.7
nediun (198 - 228) 88 -68 | 24.4-19.3 | 368- 248 |189.7 - 73.2
hard (228 ~ 268) 68 - 38 18.3-9.1 | 240128 | 73.2 - 36.6
CRS & HAS * (188 - 275) | 116 - 65 | 33.5-19.8 | 440 - 260 | 134.1 - 79.2
soft alloy (125 - 225) | 188 - 98 | 38.5 - 27.4 | 480 - 368 [121.9 - 189.7
hard alloy (225 ~ 425) | 186 - 28 | 38.5- 6.1 499 - 89 | 121.9 - 24.4
cast sl (125 - 388) 95-68 | 20.8-18.3 | 389 - 210 | 115.8 - 73.2

Aluninun 890 - 508 | 243.8 - 152.4 | 1800 - 1088 [548.6 - 304.8

Brass 58 - 388 | 152.4 - 91.4 | 1000 - 609 [304.8 - 162.9

Bronze 146 - 88 | 42.7-20.4 | 275- 188 | 83.8-54.9

Hagnesiun = - 152.4

Surface
Speed Table

223

S
o
)
)
=
2
1]
(&)
=
o
(a s
™
»




S
(]
-
®
=
2
©
(&)
=
o
(a'm
™
o2}

224

9 Geometry/RPM Calculator






S 10.1 Setup
el
(] .
¢ Overview
<. The MILLPWRSZ has a set of parameters that can be setup as default
(= values. Some of these values can be over-ridden per the program step
- dialogue, while others remain in affect until changed in the Job Setup
dialogue.
Setup
Press the SETUP key to access the Job Setup dialogue.
SETUP In the Job Setup dialogue the Installation Setup
dialogue can be accessed by pressing the Install
Setup soft key.
Job setup

Job setup parameters can be changed to accommodate specific
machining requirements for each job.

Installation setup

o Press the Install Setup soft key to access the
Setup Installation Setup dialogue.

Installation setup parameters are established during the initial
installation and typically are not changed. The installation setup
parameters are protected by a passcode. These parameters are
described within the MILLPWR®? Installation Manual.

Tool table
) Press the Too1 Table soft key to access the tool table.
Table

The tool table is briefly discussed in this chapter. In the table, up to 99
tools can be entered and used in any program that would required that
tool. See chapter 4.1 Tool Table on page 68 for a complete description
about using the Tool Table.

Message log

— Press the Message Log soft key to access the message
Log log display.

The message log records all errors, and retains up to the last 128
messages in the MILLPWR®? until it is deleted. A message in the log
can be highlighted, and an explanation of the message can be
displayed by pressing the Info soft key.

The message log entries may also be cleared from the
@ DRO or PGM screen by pressing the 0 numeric key.

226 10 Setup



Job setup

Three soft keys are available: Tool Table, Message Log, and Install
Setup, which are used to setup the MILLPWRS? for operation, and
programing.

The Job Setup dialogue is displayed by default when the SETUP key is
selected.

Job setup

I Press the SETUP key to access the Job Setup dialogue.

SETUP

In the Job Setup dialogue there are parameters that can be set which
the MILLPWR®Z will default to when not overridden by another
setting.

M Scaling:
Typically most jobs are scaled at 1 to 1 (full scale). Occasionally a
job may be scaled down to as an example 1/2 scale. In such a case,
before programming the job, the scale factor should be changed
here so that it becomes the default scale factor for the program.

" Feed Rate:
The Default setting is the setting that the MILLPWRSZ will use
though this setting can change per job, and material used. The
MILLPWRGZ will use this as the default in a program unless it is
changed (for example by a step that is in the program), then that
new feed rate will be used until changed again.

" Feed Rate Override:

" The Max field determines the feed potentiometers maximum
override percentage. The acceptable range is 1560% to 200%. The
last click of the dial will allow the max setting. The second to the
last click will always be 140%.

M The Full Cut field override percentage is applied to a pocket's
programmed feed rate when the tool makes cuts greater than the
programmed step over percentage.

" Display:
™ For Peck/Pass:
The setting can either be in Distance, or Number Of Cycles.

1 For Stepover:
This defines the step over amount for milling pockets as either a
percentage of the tool's diameter or as a distance.

" For Angles:
The setting can either be in Degrees or DMS.

" For Res. Inch and Res. MM:
Select the desired display resolution for the DRO display.

ACU-RITE MILLPWR®?
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Manual Z:

Defines the action the DRO takes when a running program
encounters a manual Z operation.

The default is Switch to Inc which switches the DRO to INC
mode.

The alternative is Do Nothing which performs no action, leaving
the DRO in whatever mode the user has it in.

The selected option will be the default for the dialogues and can
only be changed here in Job Setup.

For Graphics:

The setting can either be set to On to always show the field
graphic assistant in a step form.

Or set to Automatic for displaying additional fields when available
in place of the graphic assistant.

Job Clock - Parts Counter:

For setting the parts counter and stopping or starting the Job Clock.

The Job Clock will provide an estimate of time to machine the part
and overall Job time, see "Job clock" on page 230.

Probing:

When a probe is used, the probe tip radius is entered here. This
value will be used in dialogues where applicable.

Scale factor

Scale factor is a multiplier that lets you expand or shrink the print’s
dimensions without performing complex calculations, or affecting the
proportion of your part. Enter the number that the dimensions should
be multiplied by, then run the program normally. MILLPWRSGZ will
adjust the programmed dimensions (but not the tool size)
automatically.

Scale factor is limited to a range of 0.1" to 10.0".

The MILLPWRS? scale default setting is 1.0000. A value greater than
1.0000 will increase the part’'s dimensions; a value less than 1.0000
will reduce them. This is saved to the configuration block and will be
remembered until it is changed to a new setting.

MILLPWREZ will display the current scale factor in the status bar at the
top of the display screen.

To change the scale factor

In Job Setup, highlight the Scaling field, and enter the multiplication
factor.

Press the USE key.
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Feed rate

The parameters set here will be used as the default by MILLPW
and will only change if it is modified in any of the milling functions
dialogue.

RGZ

Highlight the Default field, and specify the inch per minute. Also
select the unit of measure, Inch or MM by pressing the appropriate
soft key.

Next, highlight the Dry Run field, and enter the inches per minute
that is required. The default is 80 IPM.

Highlight the Max Override field, and enter the maximum percent
override at full potentiometer.

Highlight the Full Cut Override field. Enter the override percentage
to be applied to the feed rate when making full cuts in pocket steps.

Q

=
e

Q
n
-
(=4
ol

Display

When drilling a hole, the Number of Cycles refers to the number of
times the drill retracts to clear the debris from the hole. If Distance is
used instead, it would mean how deep the drill plunges before it
retracts.

Similarly, if milling, and using a flat end mill, Distance will mean the
depth of each pass. Number of Cycles will mean how many times the
end mill make a pass, cutting material away each time.

maximum. The distance is limited to 0.0002" (0.005 mm)

@ The number of pecks or passes is limited to 9999
or greater.

Highlight the Peck/Pass field, and enter either the Number of Cycles
or the Distance between each cut. This applies to the Z axis depth
of cut.

Highlight the Stepover field, and enter either the Percentage of the
of the tool's diameter, or a Distance to be used for milling pockets.

Highlight the Angles field and select Degrees, or DMS.

Highlight the Res. Inch and Res. MM fields to select the desired
display resolution for the DRO display.

Highlight the Manual Z field to define the action the DRO takes
when a running program and encounters a manual Z operation
(default is Switch to Inc). This switches the DRO to INC mode or to
Do Nothing which performs no action, leaving the DRO in whatever
mode the user has it in. The selected option will be the default for
the dialogues and can only be changed in Job Setup.

Highlight the Graphics field and set to either On to always show the
field graphic assistant in a step form or set to Automatic for
displaying additional fields when available in place of the graphic
assistant.
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Parts counter

The parts counter appears on the status bar when in DRO mode or
running a program. Use this feature to track how many times the
current program has run and how many parts have been completed.

Here, setting the parts counter and stopping or starting the Job Clock
are setup. Using setup, the number of parts for the parts counter can
be set or reset.
Preset a starting count by entering the value in the Parts field.
Press the Set Count soft key to set the counter to the field value.
Press the Reset Count soft key to set the Parts field to O.

The parts counter resets to 0 when a new program is
@ loaded.

Job clock

The Job Clock begins operation after the MILLPWRES? finishes
powering up and is displayed on the status bar. The Job Clock shows
the total elapsed time for the current job. The display begins with
minutes, then hours, and if required, days. The Job Clock can be
paused, resumed, or reset in the parts counter section.

The Pause Clock soft key will pause the Job Clock.

The Resume Clock soft key will resume the Job Clock after it has
been paused.

The Reset Clock soft key will stop, and reset the Job Clock to 0.00.

There is no MILLPWRG2 requirement for these features. They are
provided to the operator for job assistance and informational
purposes.

Probing
When using a probe, the radius of the tip of the probe is used for
establishing the location of an edge of a work piece. The value of the
probes radius will be used in all applicable dialogues when the probe
is the selected tool.

Select the Probing Radius field.

Enter the tip radius of the probe.

Press the USE key to enter the data.
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Tool table

MILLPWRS? contains a tool table that can store the diameter, length,
and tool type for up to 99 tools. MILLPWRG2 only requires that you
provide the tool's diameter; however, it may be helpful to the operator
if additional information is provided so that each tool is easier to
identify from the tool list. Chapter 4 provides complete information
regarding the tool table. See "Tool Table" on page 68

Set up the tool table so that the tools used most often appear first.
The tool table can be accessed a number of different ways. Use the
following as one method to access the tool table

TooL Press the TOOL key, then press the Tool Table soft
B key.

Message log

MILLPWRE? includes a built-in message log that will record
messages. If an error is detected, MILLPWR®Z will automatically
record the date, along with a brief description of the error. Only the last
128 errors will be saved.

If an error is present that prevents running of another program the
front panel indicator light will flash.

Press the Info soft key to display additional information on the
highlighted message which will open in its own display window. The
additional information includes Cause and suggested corrective
Action.

Press the Detail soft key to display the detailed information
available on the source of the error. This will also open in its own
display window.

Press Log Files to generate Service Files. See "Service files" on page
232 for more details.

Press Change Window to toggle focus between the list of
messages on the top section and the Info or Details section on the
bottom.

Press the Delete soft key to clear the highlighted message.

Pressing the Delete A11 soft key will clear all messages.

Pressing the Delete A11 soft key will also exit the Message Log
dialogue.

Pressing the Delete soft key will only exit the dialogue if there was
only one error message.

To exit the Message Log, press the Exit soft key.

(=)
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A quick method for clearing all messages in the log is to
press the “0" on the numeric keypad.
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Cause:
The step requires the start, from, or center points to be specified.

Action:
Correct the step to add values for the those points.
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Service files

Occasionally, it may be necessary to provide HEIDENHAIN
Corporation with diagnostic files to document or troubleshoot a
problem with the machine or user experience. These are known as
Service Files.

10.1 Setup

The service files are created by pressing the Log Files soft key and
then pressing the Service Files soft key (accept the default name
and press the OK soft key). A dialogue appears as the service files
are created. Another dialogue appears once the service files have
been successfully created.

The service files take less than a minute to generate. If the control
software terminates unexpectedly, the service files will
automatically be generated by the system as well. Once generated
(automatically or manually), the resulting ZIP file can be found at
V:\service\.

Automatically generated service files will have the name
'nc_auto_service.zip".

Manually generated service files will have the name "service.zip" by
default.

Multiple service files can be generated. When this occurs, existing
ZIP files at V:\service\ will be renamed as service2.zip, service3.zip,
etc. No number at the end of the filename indicates the most
recently generated file (i.e. service.zip). After that, the lower the
number, the more recent the file (i.e. servicel.zip was generated
more recently than service2.zip).

Use the cut/copy/paste features in Program Functions to move the
ZIP to a USB or network drive such that it can be transferred to
HEIDENHAIN Corporation upon request.

To keep the maximum amount of free space available on the internal
drive, it is advised to delete old service files from the control after they
have been safely transferred to an external medium.
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11.1 Auxiliary Machine Interface
(AMI)

Machine Functions Menu

The MILLPWR®Z software can be configured to access the Machine
Functions menu. This menu includes a set of soft keys that provide
manual access, and control of some features specific to AMIG2.

The machine tool builder enables the soft keys when the AMIGZ js
configured.
s Once enabled, the menu can be accessed while at the
Functions DRO screen, or while a running program is paused, by

pressing the Machine Functions soft key.
To exit the Machine Functions soft keys and return to the main
operations soft keys, press the CANCEL key.

A program run cannot be started, and a running program cannot be
continued, until after exiting the Machine Functions Menu.
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The Machine Functions Menu has the following soft keys: Stop | Feed: 0.0 108% | Tool: 0.0089 Inch | Datum: 1 | Scale: 1.0888 | Skew: ©.0808° | Inch
EET IR e e b e e
Soft ke Function - =
y e 0.0000" X
s | S_FWD: Turns the spindle motor ON in the Forward o
Hn@% ‘ direction. 61630 ﬂ . BGBB Y
ABS
~NE S_REV: Turns the spindle motor ON in the Reverse o-c0e0 B 0 ﬂﬂﬂﬂ Z
REW (i direction OFF
0" S
H S_OFF: Turns the spindle motor OFF
c::}@zg Cool: Toggles the Coolant Flood circuit ON or OFF T

Functions

Mist: Toggles the Coolant Mist circuit ON or OFF

Custom

cvelest Custom Cycles: Demo only

Auxiliary Functions: Switches the menu to the
Auxiliary Functions menu that provides the following
soft keys:

Auxiliary

Functions

v 0;"*““‘ Aux Output 1, 2, 3, and 4: Toggles the Auxiliary
Outputs 1 through 4 ON or OFF

OFF

‘ Back: Switches the menu back to the previous set of
soft keys.

Booooo
)

234 11 Auxiliary Machine Interface (AMI)






(]
S
©
S
e
o
(75
£
(V]
-
(72]
>
n
(o))
c
I;
(1]
T
Q.
-
-
N
F

12.1 Updating System Software

Software update

If desired as a precautionary method, a backup of the control's internal
drive can be made prior to updating the system software, by using the
included USB Recovery Drive (1127022-xx). Please refer to the manual
included with the drive for the backup procedure.

Use a blank USB memory stick (1 GB or larger) to update the software.
Do not use any memory stick with a smaller storage capacity.

A ZIP file must be obtained which includes the software installation
files. The ZIP can be extracted to the root of the empty USB drive.
When the control software is started, if a USB drive is present which
contains a software update, the control will automatically start a
software update. The required folder structure for the software update
on the USB drive is as follows:

<DRIVE>\install\setup.zip.

Procedure for updating the software

Shut down the control software using the normal method of
pressing the Shutdown soft key.

Press the Restart soft key to initiate the reboot sequence.

Insert the USB memory device containing the folder named "install"
into an available USB port on the console.

After starting, the MILLPWRS2 Software Update screen will appear
with a confirmation box. If necessary, use the UP/DOWN ARROW keys to
select the language (e.g. English) and press ENTER.

A confirmation box will appear. If necessary, use the LEFT or RIGHT
ARROW keys to select Yes, then press ENTER.

The software update will now be done automatically, taking about
10 minutes.

When the update is complete, it will prompt you to remove the USB
drive and restart. At this time, remove the USB drive and press
ENTER to restart.

After the system has restarted, it will start up normally to the control
software.

If any issues are encountered, please either refer to the technical
manual or contact your service representative for assistance.

removed, then the prompt to install the software will

@ If the USB memory stick used for installation is not
continue to appear on subsequent power cycles.
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13.1 MILLPWRG2 Off-Line Software

Off-line simulator

The off-line software provides a convenient way to write part Stop | Time: -=:--:=- | Tool: 0.0898 Inch | Datum: 1 | Scale: 1.0808 | Skew: 0.0098° | Inch
programs and simulate machine behavior using a standard Windows® =
computer. Features and functionality are virtually identical to that of

the MILLPWR®? control itself.
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System requirements

Platform: IBM compatible PC.

Operating System: All 32-bit and 64-bit editions of ** Windows
Vista/7/8/8.1 are supported.

Available Drive Space: 2GB or higher.
Memory: 1GB or higher.

Display Resolution: 1024x768 (XGA) or higher required. 1440 x 900
(WXGA+) recommended.

Ports: One available USB port for protection device.
Peripherals: Keyboard and pointing device.

**Microsoft® ,Windows® , and Vista® are registered trademarks of
Microsoft Corporation in the United States and/or other countries.
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Installation

The software is installed in the usual manner by launching the setup
program, selecting an installation destination, and choosing the
desired features to be installed. Using the default setting for a
"Complete" feature installation is highly recommended to ensure
proper functionality. On some systems, you may be required to
restart the computer after installation before the application will
display properly.

Operation

Before using the off-line software, a USB Protection Module (ID. Stop | Feed: 0.0 100% | Tool: 0.0090 Inch | Datum: 1 | Scale: 1.6060 | Skev: 0.0908° | Tnch
683048-01, 683049-01, or 683050-01) must be inserted into an Déé;ngﬁt;?}ﬂ; . S | st | 0| e | M:‘;ﬁ;& =2

oL o e Lo Rt f e 0.0000" X

The off-line software can be started by using either the "MILLPWR®2 O - M @ . ﬂli]@@ 8 Y

Off-Line" shortcut created on your desktop during installation or from
the Start menu. Once the software is running, it is operated in the e @ BBB@ 28 Z
same manner as the machine itself. Similarly, it should be shut down o .

using the same sequence of selecting Shutdown and confirming - B oFF S
Shutdown at the prompt. If for some reason the software becomes 1063

unresponsive, a force quit can be done using the "ShutDown

MILLPWRS2" shortcut created on your desktop during installation or

from the Start menu. Normal shutdown procedure should be used

unless the force quit method is absolutely required. YT
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Restart Shutdown Cancel

Programs created in the off-line software can be copied to the CNC, ‘ ‘ ‘
and (with the correct setup) run on your machine.

ACU-RITE MILLPWR®? 239



®
S
©
S
=
o
n
®
IE
=
&=
o
N
)
o
=
o
—
-
=
F.
o
F

On screen keypad

The MILLPWR®Z Off-Line software includes an on-screen keypad
application. This can be used to simulate the hard keys that are
normally available on the machine console. Pressing the buttons on
the keypad application will activate the same operation that would
occur when pressing the corresponding buttons on the machine
console.

The Feed slider only allows a range of 1% - 100%. The SPEED slider
only functions with certain software versions and configurations.

The keypad apglication will automatically start and shutdown when
the MILLPWR®? software is started and shutdown. If necessary, the
keypad application can be manually shutdown by clicking the red "X"
button in the top right corner of the keypad window. Likewise, if
necessary, the keypad application can be manually started using the
"Launch Keypad" shortcut located in the Windows® Start Menu, under
All Programs - ACU-RITE - MillPWR Off-Line.

Keyboard shortcuts

The keys on the MILLPWRSZ keypad can be simulated using the key
combinations described below. These can be used when the
on-screen k%yfad is closed or when the PC keyboard is connected to

a MILLPWR™“ console
Keys Shortcut
Alt + T (Tool)

Alt + R (Rectangle)

Alt + C (Circle)

Alt + H (Holes)

Alt + P (Position)

Alt + L (Line)

Alt + A (Arc)

Alt + B (Blend/Chamfer)

\ 8| RE|X\&| .2|Of Of| D8 w
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o
Keys Shortcut S
ABS Alt + | (Absolute/Incremental) n'.l'_'
INCR (o)
(dp)

DRO Alt + D (DRO/Program mode)
PGM o
£
VIEW Alt + V (Display View) —II
=
<USER> Alt+U (User ID) ®)

N
Q

INFO Alt + N (On screen User Manual) Q;:
o Alt + F (Inch/MM) 5
—
SETUP Alt + Enter (Configuration menu) E
F
CALC Alt + K (Calculator) m
F

F12 (Plus/Minus Toggle)

F12 (Plus/Minus Toggle)

CANCEL Esc (Cancel)

Del (Clear)

USE Alt + Enter (Use)

Enter (Enter)

Alt +J (Press once: Pause / Press Twice: Stop)

Alt+S (Go)
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Soft keys Shortcut

Numeric, and ARROW keys:

The ARROW keys on a standard PC keyboard will simulate the console
ARROW keys, and the number keys will simulate the console number
keys (using number lock). When number lock is turned off, the ARROW
keys on the number keys (2, 4, 8, 6) will simulate the console ARROW
keys.
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Updating

Itis not necessary to un-install the software before installing updates.
Running the new setup program will update the existing installation to
the newer version. Although your created part programs will remain
intact, it is always recommended to make a backup of your programs
and/or configurations before updating the software installation.
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