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Probe and Tool Setter Class
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Probe and Tool
Setter Class

® This half day course is designed to provide the
user with a basic understanding of the probe
and tool setter components, how each is set-
up, and using IPS to program their operation.




Schedule

® |ntroductions

® Tool Setters

® (Classroom
® Fundamentals
® Setting up the tool setter
®  Using IPS for tool setter
® Showroom
® Tool setter set-up demo

®  Tool setter IPS demo

® Lunch

® Probes

® (Classroom
® Fundamentals
®  Setting up the probe
®  Using IPS for probing
® Showroom
® Probing set-up demo

® Probing IPS demo




Toolsetters




Tool setting is the ability to automatically set tool length offsets
in the machine

W h at |S “TOO | Tool Setters have the ability to:

Measure tool length

SEttl ng”? Measure tool diameters

Check for broken tools



Kinematic tool setters

® Kinematic tool setter design uses three rods that
rest on 6 carbide tungsten balls. The system has
an electrical current passing through it.

® Therods are held in place with a spring. When
pressure is applied to the arm, a rod is pushed
away from its resting point on the carbide balls,
breaking the current.

® The tool setter records the break in current,
which is the tools position, and sends a signal to
the control.

® Thetools heightis then recorded in the controls
offset registry.
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Non-contact laser-based tool setter

® Non-Contact tool setters use a beam of laser
light. A transmitter is used to send the beam
and a receiver accepts the signal. As the tools
length or diameter passes through the beam,
the signal is broken. Once broken, the tool
setter sends the signal to the control and the
control records the tools position.




Air Gap Height Offsets

® Air Gap Method |

® Alltools are measured in the machine by U
touching off the top of the part 5

® Does require the operator to manually

touch every tool off in the machine
Hi H2

Z0.0

Tool heights are stored in the tool offsets as a
large negative value

ceepeope




Air Gap Method

® Pros:

. - < Off ® No pre-setter needed
S t o Wor. Mt ® Fast for parts with few tools
as a 0.0 in the registry

® Cons:

® Fach tool must be touched off

<< WORK PROBE WORK ZERO OFFSET i - :
G CODE X AXIS Y AXIS z wiasl ‘ in the machine

G52 0. 0.
EhA I e, 4970 -5. 6040 o
G54 St 4370 1 151 e Cumbersome when parts have
656 -27.1200 ~0. 0900 lots of tools
Gh7

® When atoolis dull and the
operator changes it, it will need
to be touched off again

G58

G59

G154 p1

G154 p2
I G154 pP3

ENTER A VALUE

copeeP
pecppe




Gage Line
Method

(How Tool
Setters Work)

A multi step method:
First: find the distance from the gage line to the tip of the tool

The gage line is the theoretical line on the tool taper where both
the tool and spindle meet - a constant for all tools

10



Gage Line Method

® Second: enter tool heights into the
machine

® The offsets are entered into the Tool
Offset page as a positive value
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Gage Line Method

® Third: find the distance from the gage line
of the spindle to the top of the part

® This measurement is the distance from
the gage line of the spindle to the top of
the part

® Distance must be entered in the work
offset for the Z axis as a negative value

Gage Line

Gg4-Z
Work Offset

Z 0.0

_

WORK_ZERO OFFSET

Y AXIS

0.
-5. 6501
-8.3192
0.
0.
-8. 2800

-18. 9876

ZaxIs | aads &
0. [ |
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How does this all work?

® The Z value in the Gg4 work

. . Gage Line
offset is a negative value from
the gage line to the top of the
part

Gg4-Z
® When the height offset is Work Offset

called up in the program, it 7 6.0 —
lifts the spindle up and puts

the tip of the tool on the top
of the part




Gage Line Method

® Pros:

Only need to touch one tool
off in the machine

Tools can be preset offline

Process can become
automated

® (Cons:

® May need more
tooling to be
able to preset
heights

® Requires a tool
presetter
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Transmission Systems

® Three types of transmission systems for probes:
® Hard Wired

® A wire connects the device to the control. This means a
probe would need to be manually installed.

® Optical

® Usesinfrared technology to communicate, wire free,
but batteries must be used in the probe or tool setter.

® Line of sight between the device and receiver must be
maintained or there will not be communication.

® Radio

® Uses radio frequency to communicate between the

device and control. Very effective in large machines.
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Haas CNC utilize optical
transmission systems.

® Usesinfrared technology to
communicate.

® The Probe:

® Must be in sight of receiver
® s battery operated

® Uses two modes called Standby
and Operating

® Waits in Standby mode until
signal is sent for Operating mode

Communication of Haas CNC

Pros:

>

Can be kept
in machine
carousel

Can be used
in automated
operations

Cons:

» Needs line of sight
with receiver

» Suited for smaller

machines
16



Preparing the tool
setter



Fitting the stylus, break stem, and
captive link

® Stylus weak link break stem

®A stylus weak link break stem is incorporated in the stylus mounting to protect the probe
mechanism from damage in the event of excessive stylus overtravel or a collision.

® Captive link

®In the event of the break stem breaking, the captive link ties the stylus to the probe, which
prevents the stylus falling into the machine.

® NOTE:

®Always hold the support bar in position to counteract twisting forces and avoid over-stressing
the stylus break stem.



Installing the Batteries

® Toinstall batteries, remove the cap.

® When installing batteries, make sure the
compartment is dry and free of contaminants such
as coolant.

® When installing batteries, make sure the batteries
are installed in the correct orientation. There is a
graphic on the top of the tool setter body.

® If batteries with low voltage are installed, the LEDs on
the probe interface will stay solid red.

® Once the batteries are installed, screw the cap on.
The LEDs will display the current probe settings.




Positioning the Optical Module

® The optical module on the tool setter can be adjusted for
optimal line of sight with the machine receiver.

® The tool setter has 7 positions of adjustment. +45°to -45°in 15°
increments.

® To adjust the optical module:

® First, loosen and remove the cap head screw located under the stylus
and break stem.

® Second, rotate the module to line up with the desired mark on the
housing.

® Third, install the cap head screw and tighten.




Mounting the Tool Setter in the Machine

To remove the tool setter from the base, loosen
the 6 set screws on the base of the tool setter.

® 4 setscrews hold the tool setter on the base, 2 set
screws tighten on the locating pin in the base.

Select a position on the table to install the base.

® The base can be held on the table with a T nut and
cap head screw.

After the base is secure to the table, reinstall the
tool setter body onto the base .




It is important that the pad of the stylus is level. This ensures

Leve | | N g t h e accurate height and diameter offsets.

To check the level of the stylus, an indicator should be used.

StYl U S There are two level checks to be made, one in the X axis and one in
theY axis.



Leveling theY axis

® Y axis adjustment

® TheY axis level can be checked by placing the
indicator on the stylus and moving it across in theY
direction. If the stylus is not flat, it can be adjusted.

The adjustment screws are located on top of the tool
setter body. One should be loosened, then the
opposite screw can be tightened.

Once the adjustment is made, the stylus can be
checked again. This process should repeated until
the stylus is within .0005". Once the stylus is level,
both adjustment screws should be tightened.

—_
—
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Leveling the X axis

® Xaxis adjustment

The X axis level can be check by placing the indicator on the stylus and
moving it across in the X direction. If the stylus is not flat, it can be
adjusted.

To Raise the stylus

® Loosen screw number 2, adjust screw number 1 until the stylus is
level. Once level, tighten screw number 2.

To Lower the stylus

® Loosen screw number 1 and adjust screw number 2 until the stylus
is level. Once level, tighten screw 2

The stylus should be within .0005".




Calibrating the OTS

® After the tool setter has been properly set-up and leveled in the machine, it is time to calibrate the tool setter.

® (alibration is required to find the tool setters position on the machine table. Calibration is also required to
compensate for any deviation in the tool setter or control readings compared to the master tool.

® These calibration values are stored as macro variables. These variables will be used to calculate the tool size and
diameter when the normal tool setting cycles are run.

® Thetool setter calibration should be run during the following:
® Whenatool setter is first installed or moved on the table
®  Anew stylus or different stylus has been installed
®  The machine or tool setter has been crashed

®  Atregularly scheduled intervals



® |n orderfor the tool setter to work
accurately, it will need to be
calibrated.

® To do this, a master calibration tool
will be needed. These tools have a
calibrated length and diameter.

® These values are labeled on the
side of the calibration tool.

Editor

Y
X

-—

WPS

1. Tool Probe cCalibration

S O

Calibrating the OTS on a Haas CNC Mill

Program Generation

Run in MDI [CYCLE START)
Generate Geode  [F4) [F4]

‘ Back

L
S
D

4,244
.250
2

[3.0-14.0]
[6.1-3.0]

212-1

| PRanges |




Calibrating the OTS on a Haas CNC Mill

Program Generation
Editor WPS

® In Edit- VPS, Probe calibration, the tool i st rebe cetbreey
o
setter calibration can be selected.

s

® Once inthe tool setter calibration page,
the following parameters will need to be
set:

® Mastertool length

® Master tool diameter o
S
® Direction of tool setter on the table 1 — 5298 5.0 14,0
& 250 [0.1 -3.08]

2 2121

® After the parameters are filled in, the
code can be created and the tool setter
can be calibrated.




Using the tool setter
on a Haas CNC mill



How is a Tool Setter Programmed?

® To efficiently program tool setter Operation MEM | QY e
cycles, Haas has incorporated tool
setting cycle interfaces on the CNC #???

GOB GIB G54 X5, ¥-10.;
S5000 MO3;

G43 H1 Z2.1;

MO8;
GO1 G98 Z-5 F10.0000;

GOL X6, ¥2. F20,;
GO1 Z.1 MOS:
G28 GI1 Z0 MOS;
MOL ( END J;

® This saves the programmer having |

‘ Back Forward ’ Search (TEXT) [F1]. or [F1] to clear,

to program the routines by hand s ot st

File Name | Size | Last Modified ‘
Probe Manual Length 2207 05/20/16 09:27
Auto Length. Non-rotating 2049  05/20/16 09:27
Auto Length, Rotating 3355 05/20/16 09:27
Spindle Auto Length and Diameter 3419  05/20/16 09:27
Auto Length, Sequential 2715  05/20/16 09:27
Auto Length, Random 10926 05/20/16 09:27
S%S‘?“;:Ez:gj g.o E&M Tool Breakage Length, Non-rotating 2801 05/20/16 09:27
Surface Speed: © FPM
Overrides Chip Load: 0.00000
Feed: 100% Feed Rate: 0.0000
Spindle:  108% Active Feed: 0.0000
Rapid:  108%

Spindle Load(%) ] - 0%

_ Shift




® The tool setting cycles can be found by
entering the edit mode on the machine,
then cursor over to the visual
programming system(VPS) tab.

Once in the VPS tab, tool setting can be
highlighted and the right cursor key can
be used to enter the tool setting directory

Program Generation
Editor = \VPS

Recently Used

How is a Tool Setter Programmed? Cont.

PROBING/CALIBRATION/Tool Probe Calibration
PROBING/CALIBRATION/Spindle Probe Length Calibration
FROBING/SPINDLE PROBE/Bore

PROBING/SPINDLE PROBE/1Single Surface

PROBING/TOOL SETTING/Auto Length and Diameter
PROBING/TOOL SETTING/Auto Length, Non-rotating
PROBING/TOOL SETTING/Tool Breakage Length, Non-rotating
PROBING/SPINDLE PROBE/MWeb X Axis

PROBING/TOOL SETTING/Probe Manual Length
PROBING/TOOL SETTING/Auto Length, Rotating
PROBING/CALIBRATION/Spindle Probe Diameter Calibration
PROBING/SPINDLE PROBE/Rectangle Block

< Back

Current Directory: PROBING/

Forward

Search (TEXT) [F1], or [F1] to clear.

]

File Mame

| size | Last Modified |

TOOL SETTING
SPINDLE PROBE
CALIERATION

<DIR> 11/14/16 11:13 =

[S0IR=Y 11/14/16 11:13 >
EEIR=Y 11/14/16 11:13 =




How is a Tool Setter Programmed? Cont.

® Once inthe tool setting directory,
there are seven tool setting cycles .
to choose from: —

® Probe Manual length
® Auto Length, Non-rotating

® Auto Length, Rotating

Program Generation

ons——evien

® Auto Length and Diameter

® Auto Length, Sequential

o
Auto Length, Random 4 sk Forward | Search (TBXT) [Fllor [Flltoclear. [ |

Current Directory: PROBING/TOOL SETTING/

® Tool Breakage Length, Non-rotating Fie fiame |_Size | Last Modfied |
Probe Manual Length 2258 11/14/16 10:58
Auto Length, Non-rotating 7059 11/14/16 10:58
Auto Length, Rotating 7373 11/14/16 10:58
Auto Length and Diameter 8112 11/14/16 10:58

Auto Length, Sequential 2769 11/14/16 10:58
Auto Length, Random 11178 11/14/16 10:58

® EaCh CYCIQ has a d|fferent purpose Tool Breakage Length, Non-rotating 3741 11/14/16 10:58
and will be reviewed in detail




Probe Manual Length

® Probe manual length is a basic tool setting
cycle that requires the user to manually
position the tool over the tool setter.

® The tool should be within .400/10mm of the
stylus.

® The only variable needed to create the code
is the tool number.

Program Generation

Editor VPS

rl. Probe Manual Length

nﬁ”“’mm

Run in MDI [CYCLE START]
Generate Geode [F4j

T 1

Tnn
‘ Back

11 - 200]

Current Directory: PROBING/TOCOL SETTING/

oad [ENTER]

‘ Back Forward ’ Search (TEXT) [F1], or [F1] to clear.

File Name

| Size |
2258 11,

Last Modified |
14/16 10:58

[T
EEEE Lol
SESESS

-
4/16 10:58

S
===
=




Probe Manual Length

® After the tool number is entered, the code
can be created by pressing cycle start. This
will output the code to the MDI page.

® |f F4 is used, the code can be inserted into a
program or generated on the clipboard.

® Once the code is created and the tool is in
position, the cycle can be executed.

Manual Length

nﬁ-*”/”’mm

Tnn

Program Generation

RUI"I in MDI [CYCLE STARTj

-

Edit: MDI |11:35:14 |
Ty,

(1. Probe Manual Length);

(JOG TOOL ABOWE PROBE FIRST );
(TOOL=1)

GO0 G17 G40 G49 GBD GO,

GES P99S5 AL.000 T1.0000
M30;

{ PROBE TOOL LENGTH MANUALLY J;




What is Really Being Created?

® The tool setting interfaces in the
VPS directory are simply macro
variable inputs.

List Prog
Memory User Data USB

Search (TEXT) [F1], or [F1] to clear. |

This means that a pre-written set of
programs is stored in the machines

Current Directory: Memory/

control. In this case, they are 09000 | o=/ comer [ aenane| cee | ctiores
prog rams E 0ooaL ODDDDI::: 277 B 2016/12/11 14;48 *

The user enters the inputs needed
for their desired tool setting cycle. —
When the inputs are entered and

the program is generated, the
control is using the inputs to fill in
blanks in the stored macro program



® The cycle that is output has the
necessary variables to satisfy the
stored macro routine.

When the program is executed, it
calls up the stored Ogooo program
to run.

The Og9o000 program uses the
variables from the main program to
finish the tool setting cycle and

store the data in the offset location.

What is Really Being Created?

Edit: MOl

{ TOLERAMNCE = .010 );

G53 GO0 GoO Z0;

G49;

T2 MOB;

G65 PORZ23 AZ4.000 T2,.0000 HO.B100;
M30;

...851 RENISHAW Stor...

#3000= 99 (BROKEM TOOL);
M28 MO5;

M98 PS799;

#174=0;

M99,

G103

(504 P1.0);

M9,

12:57:18




Auto Length, Non-rotating

® Auto length, Non-rotating is a tool
setting function that will probe the

tool automatically. No tool placement

is needed from the user.

NO

2. Auto Length, Mon-rotatin

The only variable needed is the tool
number.

When the cycle is executed, the tool
will be changed to the corresponding
number. The stylus will position under
the stylus and the tool will move
down in Z until the it meets the
stylus.




Auto Length, Rotating

® Auto length, Rotating is a tool setting function
that will probe the tool automatically. No tool
placement is needed from the user.

Program Generation

® The following variables are needed to create the Editor Vs

r3. Auto Length, Rotating
cycle:

Run in MDI [CYCLE START]
Generate Geode [F4j

®  Tool number
® Approximate length

® Tool diameter

® By rotating the tool, the offset is set to the true
cutting height. This is effective when using multi

|

flute tools that may have flute height variation. ‘r
® Anexample would be a shell mill. 4 Back
® Even though the diameter is not being checked it . - 00l oo
is needed so the machine can offset the tool, this : 0.0 f0. -10000.]

makes sure the cutting tip will contact the stylus
surface.




Auto Length and Diameter

® Auto length and diameter is a tool setting function that
will probe the tool length and diameter automatically. No
tool placement is needed from the user.
® The following variables are needed to create the cycle: | Program Generation

l Editor VPS

rd. Auto L th dD t -
) L) L] Bl Run in MDI [CYCLE START)

®  Tool number

Generate Geode [F4)

®  Approximate length
®  Tool diameter
® By rotating the tool, the offset is set to the true cutting

height. This is effective when using multi flute tools that
may have flute height variation.

{

5 |
|
® Anexample would be a shell mill. lr

‘ Back
® After the length is measured, the tool will set over and
move down. The tool will then touch the side of the L 00 (0,001 - 10000
) ) D 0.0 [0.0001 - 10000]
stylus to measure the actual cutting diameter. |

®  The tool rotates counterclockwise while touching off. This prevents
the tool from cutting into the stylus during the touch off.




Auto length, sequential

® Auto length, sequential is a tool setting
function that allows the user to set more then
one tool automatically.

Program Generation

® This cycle only works for tools that are sequentially | SEESEREEa
numbered, such as tools 2 though 6.

Fun in MOl [CYCLE START]
Generate Geeode [F4j

® The following variables are needed to create
the cycle:

® The first tool number to probe

® The last tool numberin the sequence to probe

F

® The tools will be called up automatically and o

probed. When the probing is done, the tool
will retract and the next tool will go through ’ e

the probing cycle. This will repeat until the last '

tool sequence is done.




Auto length, random

automatically.

® This cycle allows the user to automatically probe

tools that are not sequentially numbered

The following variables are needed to create
the cycle:

® The number of tools to be probed

® Eachtool number that needs to be probes

The tools will be called up automatically and
probed. When the probing is done, the tool
will retract and the next tool will go through
the probing cycle. This will repeat until the
last tool sequence is done.

® Auto length, random is a tool setting function
that allows the user to set more then one tool

Program Generation

Editor WPS
6. Autc Length, Random

Run in MDI [CYCLE START]
Generate Gecode [F4]

‘ Back

N [1-12]
T 11 -200]
T2
T3
T4
TS

H 0 - = ow o




Tool Breakage Length, Non-rotating

Program Generation

7. Tool Brezskage Length, Non-rotating

Tool breakage length, Non-rotating allows for the
user to probe an existing tool to see if the height
has varied from the original probed value.

The following variables are needed to create the L é
cycle: '

® The tool number to probe q

® The maximum height deviation allowed T : 2 | i - 200]

When the cycle is run, if the height is within
tolerance, no error will be given. If the height is out
of specified tolerance, an alarm will come up on the
control.



Spindle Probes



What are Probes?

Probes are used in the machine spindle

Utilize a stylus which contacts the part. After contact, the probe sends a signal
and the control records the position.

What can probes used for?
Work offsets
In process inspection

Final inspection before removing part from the machine

43



Probe Uses

Probes are primarily used to set work offsets
This is a process that happens before cutting takes place.
Can be programmed to find corners, the center of a boss or a hole, and pockets.

The Visual Programming System (VPS) on the Haas Mills makes finding work offsets
very simple.

44



Kinematic Touch Trigger Probe

® This the same system that is used on the tool setter

® Uses an arm or extension with a ball like end, also referred to
as a stylus

® Utilizes a spring loaded switch that breaks electrical current
when stylus touches the part

® Major disadvantage — because of the spring in the probe body,
the length of the arm needs to be kept very short

45



Strain Gauge Probe

Works by sensing contact force and not pressure
With low contact force, longer arms can be used

Probes have improved functionality when measuring 3D surfaces
and in multi axis inspection

Offer a higher repeatability than Kinematic probes

46



What Can Probes Help Reduce?

® Successful probing operations
can help with the following:

® Set-up/offset errors

® Detecting in process tool
wear

® Reduce operator
inspection

® Reduce scrap rates



Transmission Systems

® Three types of transmission systems for probes:
® HardWired

® A wire connects the device to the control. This means a probe would need to be
manually installed.

® Optical

® Usesinfrared technology to communicate, wire free, but batteries must be used in
the probe or tool setter.

® Line of sight between the device and receiver must be maintained or there will not be
communication.

® Radio

® Uses radio frequency to communicate between the device and control. Very effective
in large machines.

48



Haas CNC utilize optical
transmission systems.

® Usesinfrared technology to
communicate.

® The Probe:

® Must be in sight of receiver
® s battery operated

® Uses two modes called Standby
and Operating

® Waits in Standby mode until
signal is sent for Operating mode

Communication of Haas CNC

Pros:

>

Can be kept
in machine
carousel

Can be used
in automated
operations

Cons:

» Needs line of sight
with receiver

» Suited for smaller

machines
49



Probe Naming Convention

Example - OMP4o0
OorR O = Optical, R = Radio
MP, LP MP = Machine Probe, LP = Lathe Probe
4Lorb6 4 = somm diameter, 6 = 6omm diameter

0 Or 00 o = Kinematic probe, 0o = Strain gauge probe



Assembling your
spindle probe



Installing the Stylus

® The stylus threads into the probe and is made to
be replaceable.

® The white part of the stylus is ceramic and
will break if a collision occurs. This is by
design to not damage the probe.

® Once the stylus is threaded in by hand, use the
supplies wrench to tighten.

® Using something other then the supplied
wrench could cause overtightening and
damage probe components




Battery Installation

® Use atool to twist the lock on the battery tray.
® Once unlocked, the battery tray will slide out.
® Install the batteries, +/- signs are on the tray to ensure correct positioning.

® Afterthe batteries are installed, insert the battery tray and tighten the
lock mechanism.

® If the probe does not power up, check the battery orientation.



Installing the Probe on a Tool Holder

® Most probes come pre-installed on a
tool holder. If not:

® (Cleanthe probe and holder.

® Make sure all six set screws on the
holder are clear of the bore. Once
clear, the probe can be inserted.

® Snug the upper two dog point set
SCrews.

® These retain the probe and ensure it
does not fall out during tramming.

® Snug the four centering set screws.

® These will be used to tram the probe.




Tramming the Stylus

® To tram the probe, put an indicator on the tip of the
stylus.

® Find the high and low spots by rotating the spindle
while the indicator is on the stylus.

® Use the set screws to adjust the stylus, loosen the low
point and tighten the high point.

® Insome cases, it is easier to use two allen
wrenches at the same time. One to loosen the
low point and one to tighten the high point at
the same time




Tramming the stylus

® Afterthe probe has been trammed, tighten the top two set screws

® Rotate the probe and check the indicator to make sure the stylus has
not moved.

® Repeat this tightening process of the 4 adjustment screws.

® Rotate the probe and check the indicator to make sure the stylus has
not moved.




Calibrating the Probe

® Much like a tool setter, after the probe has been properly set-up and leveled in the machine it is time to
calibrate the tool setter.

® (Calibration is required to find the probes position on the machine table. Calibration is also required to
compensate for any deviation in the probes readings. Calibration can compensate for runout in the stylus.

® These calibration values are stored as macro variables. These variables will be used as part of the calculation process
during probe operation.

® The probe calibration should be run during the following:
® Thefirsttime a probe is used on the machine.

®  When any probe settings are changed.

®  When a new stylus has been installed on the probe body.

®  When the machine or probe has been crashed.

® Atregularly scheduled intervals




Calibrating the Probe on a Haas CNC Mill

Edit: MDI

LLlel}

® Length

® The probe must be calibrated for
length anytime it is installed in the
machine or a new stylus is installed

® OnaHaasVMC, the probe length
can be calibrated with the
toolsetter

® This means the toolsetter must be
installed and calibrated first

® InVPS-Calibration- Spindle probe
length calibration, the only
variable needed is the tool number | | IEQ




Calibrating the Probe on a Haas CNC Mill

® Diameter

® The probe also needs to be calibrated for
diameter. Not only does this qualify the
tip, but it compensates for any stylus
runout

® This is done by running a cycle that probes all
4 quadrants, then rotates 9o degrees and runs
the cycle again, rotates 9o degrees and
repeats once more

® The Probe diameter calibration should be
run using a bore of known and precise
size. Aring gage is often used.

® InVPS-Calibration- Spindle probe
diameter calibration, the only variable
needed is the bore diameter




Using the spindle probe
on a Haas CNC mill



How is a Probe Programmed?

® To efficiently program probe | [

MDI NZ22 Editor = WPS
VPS

(3. spindle Probe Diameter Calibration);

cycles, Haas has incorporated .
probe cycle interfaces on the CNC
control

[ENTER]

® This saves the programmer having

‘ Back Forward ’ Search (TEXT) [F1], or [F1] to clear,

Current Cirectory: PROBING/SPINDLE PROBE/

.

to program the routines by hand T

Bore 4038 11/14/16 10:58

Boss 5821 11/14/16 10:58

Rectangle Pocket 4625 11714716 10:58

Rectangle Block 6394 11/14/16 10:58

Web X Axis 4999  11/14/16 10:58

- Pocket X Axis 3475 11/14/16 10:58

SRREl el O s Web ¥ Axis 5177 11/14/16 10:58

Spmdle Load: 2.9 o Pocket ¥ Axis 3758 11/14/16 10:58

EMGEZED ERECEs ) A Outer Carner 6286 11/14/16 10:58

EVENdES chip Uzl TR Inside Corner 6266 11/14/16 10:58

Feed: 100% Feed Rate:  0.0000 Single Surface 8676 11/14/16 10:58

Spindle: 100% QR ey SR Vise Corner 6486 11/14/16 10:58

Rapid:  50% Angle Corner Measure 4274 11/14/16 10:58

Spindle Load(%) ] 0%




® The probe cycles can be found by entering
the edit mode on the machine, then
cursor over to the visual programming
system(VPS) tab.

Once in the VPS tab, spindle probe can be
highlighted and the right cursor key can
be used to enter the tool setting directory

How is a Probe Programmed? Cont.

Program Generation
Editor VPS

Recently Used

PROBING/CALIBRATION/Tool Probe Calibration
PROBING/CALIBRATION/Spindle Probe Length Calibration
FROBING/SPINDLE PROBE/Bore

PROBING/SPINDLE PROBE/LSingle Surface

FPROBING/TOOL SETTING/Auto Length and Diameter
PROBING/TOOL SETTING/Auto Length, Non-rotating
PROBING/TOOL SETTING/Tool Breakage Length, Non-rotating
PROBING/SPINDLE PROBE/Web X Axis

PROBING/TOOL SETTING/Probe Manual Length
PROBING/TOOL SETTING/Auto Length, Rotating
PROBING/CALIBRATION/Spindle Probe Diameter Calibration
PROBING/SPINDLE PROBE/Rectangle Block

‘ Back Forward ’
Current Directory: PROBING/

Search (TEXT) [F1], or [F1] to clear.

]

File Name

| size | Last Modified |

TOOL SETTING
SPINDLE PROBE
CALIERATION

<DIR> 11/14/16 11:13 =
PEDIR=Y 11/14/16 11:13 =
[EDIR=Y 11/14/16 11:13 =




How is a Probe Programmed? Cont.

Once in the probing directory, there are twelve tool
setting cycles to choose from:

® Bore

® Boss

® Rectangle Pocket
® Rectangle Block
®  Web X axis

®  Pocket X axis

®  WebY axis

®  PocketY axis

® OuterCorner

® Inside Corner

® Single Surface

® Vise Corner

Each cycle has a different purpose and will be reviewed
in detail

Operation: MEM

MEM

000002 (CAUTION DT-1 SHADOW DEMQ: DO NOT CUT);
(BP TMT 5-7-17)

(PROGRAM WILL LOOP) ;

(USE BLOCK DELETE TO END LOOP) :

..2017 DT-1 AR DEM. .

(2ND OP G55 OP ONLY) ;

(ORIGINAL CUTTING DEMO RUM TIME: 3 MIN 22 SEC) ;
(SHOW DEMO RUN TIME: 7 MIN 10 SEC) :

(G55 XY CENTER OF PART) ;

(G55 Z TOP OF FINISHED PART) ;

(T20 PROBE G55) ;

(T1 FACE & MILL) ;

(T4 267 CAB DRILL) ;

(T2 .5 INCH CARB E-MILL) :
(T3 CHAM & SPOT) ;

(TS 5/16-18 HSS TAP) ;

(¥ TOOL & WORK PROBING: *+¥) ;
(*¥++ AUTOMATICALLY SETS UP JOB #*+) ;

(4. Auto Length and Diameter);

( PROBE TOOL LENGTH AND DIAMETER - ROTATING );
(TOOL=1)

( APPROXIMATE LENGTH = 2.6 )

( APPROXIMATE DIAMETER = 2, %

( EDGE MEASURE = .1 ):

Spindle Speed: @ RPM
Spindle Load: 8.0 Kw

or

Surface Speed: @ FPM
Overrides Chip Load:  0,00000
Feed: 100% Feed Rate: 0.0000
Spindle: 100% Active Feed: 0.0000
Rapid:  50%

Spindle Load(%)

13:37:00

Spindle
Main Spindle

Program Generation

Editor VPS
VPS
Load [EMTER]
‘ Back Forward ’ Search (TEXT) [F1], or [F1] to clear.
Current Directory: PROBING/SPINDLE PROBE/S
File Name | Size | Last Modified ‘

Bore 4038  11/14/16 10:58

Boss 5821 11/14/16 10:58
Rectangle Pocket 4625  11/14/16 10:58
Rectangle Block 6394  11/14/16 10:58
Web X Axis 4999 11/14/16 10:58

Pocket X Axis 3475  11/14/16 10:58
Web Y Axis 5177 11/14/16 10:58

Pocket Y Axis 3758 11/14/16 10:58

Outer Corner 6286 11/14/16 10:58

Inside Corner 6266  11/14/16 10:58

Single Surface 8676 11/14/16 10:58
Vise Corner 6486 11/14/16 10:58
Angle Corner Measure 4274 11/14/16 10:58

\ngut: |




Bore

found.

Edr: MDI 13:30:20

G DIAMETER: 1

A10.000 DL 0004;

M3

Spindle load: 8.0 K&
Surtace Spead: 0 FRM
Ouvarriges Chip Lasd:  0.00000
Fued: 100% Feed Rate:  0.0000
spindle:  100% active Feed: 00000
Ragid:  50%

Spindia Loadis

® Boreis a probe cycle used to find the center
of a hole in a part

® The work offset to set can be chosen and
the diameter of the bore must be entered.

® The X andY variables are to shift the work
offset from the center of the bore once itis

54 = G54
154.01 = G154P1

[0.3 - 16.0]

Enter the Work Offset Number {54~ G54, 154,01= G154 P1),

e 1D |

pindle Frobe Dismeter Callbration):
E RING DUtMETER: 1,8

6ot
665 PROZZ AL0, 008 01.0006;

s
Foed 100%
Soindls: 100%
s0%

@ Spdia Speod:
Spinae Load:
Surface Speed:
Chis Load:
¥

Spincll Load(s)

Load [ENTER)

ook Foers Samrch (TEXT) 711, o [71] to <l
Curtont Directory: PROBING/SPINDLE PRORE?

Fie riame e | cestimatied ||
aure e ensiose
=
nectange porset
Racarale Block

Inside €

Sirale Surface
Vise Comer 1058
/angis Cormar Meagurs 4204 111405 1058

b




Bore

® After the information is entered, the code

can be created by pressing cycle start. This =~
will output the code to the MDI page. Py
® IfF4is used, the code can be inserted into a 2 e P
- : = Edit: MDI | 113:36:10

program or generated on the clipboard.

MDI N22

(1. Bore);

{ PROBE BORE - JOG PROBE TIP INSIDE BORE TO START );
{ WORK OFFSET G54, );

( BORE SIZE 1.0 );

® Oncethe code is created and the tool is in
. o ——— { OFFSET SHIFT IN X @. ):
position, the cycle can be executed. (OFFSET SHITINY 0. )

GE5 P9995 W54.0000 AL0.000 D1.0000 EO.0000
HO.0000;




What is Really Being Created?

® The probe interfaces in the VPS
directory are simply macro variable

- List Prog
I n p Uts . Memaory User Data Use

Search (TEXT) [F1], or [F1] to clear.

This means a pre-written set of

Current Directory: Memory/

programs is stored in the machines oa ] comert et e | Lot vies |
control. In this case, they are Ogooo0 5 oooen St ne L2178 Eenand e

programs S e |
The user enters the inputs needed
for their desired tool setting cycle.

When the inputs are entered and
the program is generated, the
control is using the inputs to fill in
blanks in the stored macro program




What is Really Being Created

® The cycle that is output has the
necessary variables to satisfy the
stored macro routine.

When the program is executed, it
calls up the stored Ogooo program
to run.

The Og9o000 program uses the
variables from the main program to
finish the tool setting cycle and

store the data in the offset location.

Edit: MO

{ TOLERANCE = 010 };

G553 GO0 390 Z0;

G49;

T2 MDB;

G65 P9023 A24.000 T2.0000 HO.0100;
M30;

..851_RENISHAW _Stor. .

#3000= 99 (BROKEN TOOL);
MNZ28 MOS;

Ma8 PO799;

#174=0;

N998;

G103;

(G504 P1.O)

M99,

12:57:18




Boss

® Bossis a probe cycle used to find the
center of a round feature that

protrudes above the surface of a part.

® The following values must be entered
for the cycle to work:

Work offset #
D- Diameter of the Boss

Z- Depth of probe to travel when probing
the boss

X- offset amount after finding the boss
center

Y- offset amount after finding the boss
center

Operation: MEM |13:37:31
..2017_DT-1_AR_DEM. .

080002 (CAUTION DT-1 SHADOW DEMO: DO NOT CUT) ;
(BP TMT 5-7-17) :

(PROGRAM WILL LOOP) ;

(USE BLOCK DELETE TO END LOOP) ;

(2ND OP G55 OP OMLY) ;

(ORIGINAL CUTTING DEMO RUN TIME: 3 MIN 22 SEC) ;
(SHOW DEMO RUN TIME: 7 MIN 10 SEC) ;
(G55 XY CENTER OF PART) ;

(G55 Z TOP OF FINISHED PART) ;

(T20 PROBE G55);

(TL FACE & MILL) ;

(T4 .267 CAB DRILL) ;

(T2 .5 INCH CARBE E-MILL) ;

(T3 CHAM & SPOT) :

(TS 5/16-18 HSS TAP) ;

(¥ TOOL & WORK PROBING: *+¥) ;

(¥ AUTOMATICALLY SETS UP JOB *+¥) ;

(4. Auto Length and Diameter);

( PROBE TOOL LENGTH AND DIAMETER - ROTATING );
(TooL=1)%

( APPROXIMATE LENGTH = 2.6 )

( APPROXIMATE DIAMETER = 2, %

( EDGE MEASURE = .1 )

Spindle
Main Spindle

Spindle Speed: 0 RPM
Spindle Load: 0.0 Kw

Surface Speed: 0 FPM
Overrides Chip Load: ©.00000
Feed: 100% Feed Rate:  0.0000
Spindle: 100% Active Feed: ©.0000
Rapid: 50%

Spindle Load(%) ] 0%

Program Generation
Editor WPS

2. Boss —_—————
Run in MDI [CYCLE START]

Generate Geode [F4]

54 = G54
154.01 = G154P1

‘ Back

WORK_OFFSETS 54,

D 1.0 10.05 - 16.0]
z .25 [14.0 --0.125]
X 0.

Y 0.

Enter the Work Offset Number (54= G54, 154.01= G154 P1).

_

\ngut: |




Rectangle Pocket

Edit: MDI | |13:42:53

® Rectangle Pocket is a probe cycle

( APPROXIMATE DIAMETER 1.0 )

3. Rectangle Pocket

( INCREMENTAL Z -25 };

used to find the center of a pocketin  @5ecd) 54= G54
. Eg,sog[g)[g)?;:?ol‘é?ooa Al1.000 D1.0000 E-0.2500 ]5401 = G]54P]
the X andY axis

&
® The following values must be entered i
for the cycle to work: & <>

® \Work offset # Qo

[ varable |  Value [ Ranges |
X SRR i46.25 [0.3 - 20.0]
® X- width of the pocket to be probed e y - ke

0,
spindle Speed: 0 RPM

® Y- width of the pocket to be probed @ S T

Owverrides Chip Load:  0.00000

Feed: 100% Feed Rate: 40.0080
® 1 H Spindle:  100% Active Feed: 40.0000
H- Offset amount in X after probing e oo
SRR LeELIED) S| 0% | Enter the Work Offset Number (54— G54, 154.01= G154 P1).

® |- Offset amountinY after probing




Rectangle Block

. ReCtangle blOCk iS a prObe CyC|e Used Edit: MDI ‘ ‘13:50:08 Program Generation
to find the center of a block in the X T

( WORK OFFSET G54. );

( APPROXIMATE LENGTH 1.625 );

1 { APPROXIMATE WIDTH .625 % e ——
a n a XI S G685 F9995 W54.0000 A12.000 D1.6250 E0.6250 T

HO.0000 10.0000;

® The following values must be entered =
for the cycle to work:

® \Work offset # ‘ ~

® X- width of the block to be probed fm_
® Y- width of the block to be probed : o (2400225

; Spindle Speed: 0 RPM 0.
@ s
® Z-depth to travel to probe block

Feed: 100% Feed Rate:  40.00800
Spindle: 100% Active Feed: 40.0000
Rapid: 50%

o |_ Offset amount |n X after probl ng Spindle Load(e) WSS W 0% |Enter the Depth to Probe in Z.

® J-Offset amountinY after probing




Web X axis

® Web X axis is a probe cycle used to | 135579

find the center feature above the (womi i) ——

( ADJUST OFFSET IN X 0. ); _ Generate Geode [F4]
{ ADJUST OFFSETIN Y 0, J; 54 = G54

pa rt SU rfa Ce |n th e X aXI S gﬁgog%siglso\évgg:.oooa A13,000 D7.0000 E4,2500 H-1.3 154.01 = |G154 7

® The following values must be entered
for the cycle to work:

® Work offset # o

® X- width of the web to be probed o = o ot
Spindle E 0.

® Z- depth to travel to probe block

spindle Speed: 0 RPM
Spindle Load: 0.0 Kw

Surface Speed: 0 FPM
. R . wverrides Chip Load:  0.00000
b Feed Rate: 40.0000
E- Offset amount in X after probing TR mE | [ AR
Rapid: 100%
Spindle Load(%) - 0%

Enter the Work Cffset Number (54= G54, 154.01= G154 P1).

_

Ingut: |




Pocket X Axis

® Pocket X axis is a probe cycle used to
find the center slot or pocket in the X
axis only

® The following values must be entered
for the cycle to work:

® Work offset #

® X- width of the block to be probed

® E- Offset amount in X after probing

Edit: MDI | |14:01:09 Program Generation
MO N22

6. Pocket X Axis

(5. Web X Axis); Run in MDI [CYCLE START]
( PROBE WEB - X ); ——
( WORK OFFSET G54, ):

(LENGTH IN X 4.25 );

(DEPTHIN Z 0.5 };

( ADJUST OFFSET IN X 8. )

G55 PO995 W54,0000 A14,000 D7, E0.0000 H-0,5000;

‘ Back
l______varable | wVaue | fRanges |
'WORK_OFFSETS 54,
X 1.625 [0.3 - 20.0]
E 0.

;0

d. RPM
Spindle Load: 0.0 KW
Surface Speed: © FPM
Chip Load: 0.00000

Feed: 100% Feed Rate: 0.0000
Spindle:  100% Active Feed:  0.0000
Rapid: 100%

Spindie Load(%)  |EESSS—= S| 0% |gneer the Approximate Length in X.




WebY Axis

. . Edit: MO | |14:02:55 Program Generation
® WebY axisis a probe cycle used to

MDI N22

7. Web ¥ Axis
( PROBE POCKET -X J;

find the center feature above the part e C
surface in theY axis

GBS P9595 W54.0000 A15.000 D1.6250 E0.0000;

z
® The following values must be entered :
for the cycle to work: S
® Y- width of the web to be probed _ . 1s A40-2128

E 0.

® Z- depth to travel to probe block sloss 00 Q1
Chip Load: ©0.00080
- - o actwe resds 10,0000
® E- Offset amount in X after probing Bl A d

Spindle Load(%) 1 0%

Enter the Depth to Probe in Z.

\I’!&t:l—




PocketY Axis

® PocketY axis is a probe cycle used to
find the center slot or pocket in theY
axis only

® The following values must be entered
for the cycle to work:

® Work offset #

® X- width of the block to be probed

® E- Offset amount in X after probing

Edit: MDI | |14:05:39
MDI NZ22
(7. Web Y Axis);

( PROBE WEB - Y ):

[ ]0G PROBE INTO POSITION OVER PART TQ BE PROBED i
{ WORK OFFSET G54. );

(WIDTHIN Y 4.75 );

( ADJUST OFFSET Y 0. );

[ DEPTH TO PROBE IN Z 1.3 );

G65 PI995 W54.0000 AL6.080 D4.125 H-1.3000
£0.0000;

Spindle

o Spindle Speed: 0O RPM
Spindle Load: 0.0 Kw
Surface Speed: 0 FPM
d

Overrides Chip Load: ©.00000
Feed: 100% Feed Rate:  0.0000
Spindle: 100% Active Feed: ©.0000

Rapid: 100%
Spindle Load(%) 0%

Program Generation

Editor mg

8. Packet Y Axis

Run in MDI [CYCLE START]

54 = G54
154=6154P1/

¢

A

‘ Back

54,
.625 [0.3 -16.0]

WORK_OFFSETS
Y
E

Enter the Work Offset Number (54= G54, 154.01= G154 P1).

0.

\n&t:l—




Outer Corner

® OQuter Corneris a probe cycle used to
find the corner of a part in the XandY
axis
® The following values must be entered
for the cycle to work:
® Work offset #
® D- the corner being probed
® X-travel amount in axis to probe surface
® Y- travel amount in axis to probe surface

® Z-depth to travel to probe X orY surface

Edit: MDI | |14:07:35

MDI N22

(8. Pocket ¥ Axis);

( PROBE POCKET - ¥ )t

[ ]0G PROBE INTO POSITION IN POCKET TO BE PROBED )
{ WORK OFFSET G54. );

(WIDTH IN ¥ 625 );

( ADJUST OFFSET Y 0. );

G65 P9995 W54,0000 A17.000 D0,6250 E0.0000;
M30;

Program Generation

Run in MDI [CYCLE START]

54 = G54
154.01 = G154P1

A

‘ Back

WORK_OFFSETS 54,

D 4 n-4

X 1.0 10.25 - 20.0]
Y 1.0 [16.0 -16.0]
z 0.5 [14.0 --0.125]

F Spindle Speed: 0O RPM
Spindle Load: 0.0 Kw
Surface Speed: 0 FPM

Overrides
Feed: 100%

Spindle: 100%
Rapid: 100%

Chip Load: ©.00000
Feed Rate:  0.0000
Active Feed: 8.0000

Spindle Load (%) W 0% |Enter the Work Offset Number (54— G54, 154.01= G154 P1).

\n&t:l—




Inside Corner

® |nside Corner is a probe cycle used to e

(9. Outer Corner); Run in MDI [CYCLE START]
( OUTER CORNER PROBING };

find the X andY axis intersection of a
internal corner in a part

G65 POOSS W54,0000 A18.000 D4.0000 H1.0000 11,0000
E-0.5000;

® The following values must be entered
for the cycle to work:

® Work offset # o

® D-the corner being probed - . : 035200
Spindle v 5 [0.25 - 16.0]
I | 2 -25 [14.6--0.125]
® X-travel amount in axis to probe surface @ G ©
Owverrides Chip Load:  0.00000
. . Feed: 100% Feed Rate: 0.0000
® Y- travel amount in axis to probe surface o]
Spindle Load(%) _— 0% Enter the Depth to Probe in Z.

®  Z-depth totravel to Probe X Or Y SUMace g ————




Single Surface

Operation: MEM | |05:36:33 Program Generation
MEM Memory/000001 ne no | Editer | ‘-‘PS
(Straight Miling Template);
(TOOL1 ) Generate Gecode [F4]
. . . 0 ( SPINDLE 5800 RPM / FEED 20. ); 54 = G54
(RPLANE .1/ DEPTH -5 )i -
Single surface is a probing cycle used @t 15401 = G154 P1
T1 MBE;

GOB GI90 G54 X5. ¥-10.;

to probe only one surface in one

direction of travel

MOL ( END X

i

® The following values must be entered ‘
fOI’ the CYCIE to WOI’l(:

WORK_OFFSETS 54,
X 0.
Y 0.

> WOI’k Offset # P ~ Spindle 0. [-10000. - 0.]

Spindle Speed:
Spindle Load:
Surface Speed

® The axis being probed-X,Y or Z e e

Feed: 100% Feed Rate: 0.0000
Spindle:  100% Active Feed:  0.0000
Rapid: 100%

spindle load() PSS S| 0% | Epger the Work Gffset Number (54— G54, 154.01— G154 P1).




Vise Corner

® Vise Cornerisaprobingcycleusedto e Frooram Generation
7 000002 (CAUTION DT-I SHADOW DEMO: DO NOT CUT) ; 12. Vise Comer
pickup the Z surface of the partthen il |

(USE BLOCK DELETE TO END LOOP) ;

find both the X andY axis of the part oSSR s s2 550

(SHOW DEMO RUN TIME: 7 MIN 10 SEC) ;
(G55 XV CENTER OF PART) ;
(G55 Z TOP OF FINISHED PART) ;

® The following values must be entered  Fs Z

for the cycle to work: G E—

(P TOOL & WORK PROBING: #¥¥) ;
(#%+ AUTOMATICALLY SETS UP JOB *++) ;

. WO rk Offs et # I(4‘ Auto Length and Diameter); ‘ HEck

Generate Geode [F4]

(PROBE TOOL LENGTH AND DIAMETER - ROTATING
° . { APPROXIMATE LENGTH = 2.6 ) WORK_OFFSETS E
{ APPROXIMATE DIAMETER = 2. ) c a -4
C- the corner being probed | ADTOHTE DT c SR
Spindle N3 1.0 [0.25 -16.0]
. . . Main Spindle Z -0.5 [-14.6 - -8.125]
X- travel amount in axis to probe surface 1o Sprdespeed 0
\_) Surface Speed: 0 FFM
Owverrides Chip Load:  0.00000
. . Feed: 100% Feed Rate: 0.0000
® Y-travel amount in axis to probe surface o i S
Rapid:  100%

spindle Load(s) e | 0% Enter the Depth to Probe in 2.

® Z-depth to travel to probe X orY surface @

Ingut: |
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