Topics

« Axis Control and Probing
© 3+2
- Rotary Point Move in Probing
- 3D Point Probing, Normal to Face
+ 3D Point Probing, Along Vector
* Probing and GMC Operation customization
« SubOp List
« Custom Parameters on SubOps
« User SubOp
« Probing post and machine support




Probing Axis Change

« Designed for 3+2
« Use coordinate system for Tool Axis switch

MName
GEOMETRY
g Unused ltems
=-# WORKPIECE
=& G54
=& MCS_1_CSYS_ROT
@£ DRING_BREAK_CHIP_G73
V&, PROBING
=& MCS_2_CSYS_ROT
@£ DRING_BREAK_CHIP_G73_COPY
7 4, PROBING_1
- EYMCS_2_CSYS_ROT_COPY
V4, PROBING_2
=& MCS_2_CSYS_ROT_COPY_1
V4, PROBING_1_COPY
'V &, PROBING_3




Rotary Point Move added to Probing

Position with point/vector,
drag handles

Post should be set to treat
the axis change as a CSYS-
ROT

'® [Rotary Move To Point |_|_|_
Move Definition
o Specify Point [FJ “
o Specify Vector [Ejm T—_|__ —l
Motion
Settings L4

¥|0.19579C|
Z|2.004431|

g x|-2.89332

[ Ok, J[ Cancel J




Probe Direction- Normal to Face (NX7.5.2)

% | Probe Surface Point (o= %
A

Geometry

 Specify Point | =
Probing Direction |Normal To Face =
Reverse Direction [
Probe Axis Type |Hurm-:| To Face b
Measurement Type | 3-Axis =
Stock A
Part Stock | 0.0000
Protected Moves A
Standoff Distance [ 0.s5000
Approach Type |Clearance =
Departure Type |Clearance =

Collision Alarm | Path Obstructed =




Probe Direction- Specify Vector (NX7.5.2)

Geometry A

«* Specify Point [FJ
& Specify Vector e [*TJ ,ﬂ?a

Measurement Type [S-Axis ':J
Stock A
Part Stock

Protected Moves

Standoff Distance

Approach Type [Clearance

)
Departure Type [Clearance ':J
Collision Alarm [Path Obstructed ':J

Tolerance M

Nominal

Cylindrical

Upper
Mull Band

Probe Control v




Type A

[ri-,] Probe Cylinder ;.l

_§ calibrate Length
(@ Ccalibrate Stylus -
4, Calibrate on Sphere

& Linear Move to MCS Position
g Rotary Point Vector Move
Machine Contral

€0 Set Tracking Point

~ 1 Probe Point H
4, Probe Surface Point
<l Clearance Plane

A Linear Move To Point
- Linear Move Along Vector L
1@t Linear Move along Tool Axis
flz Linear Move Normal Toal Axis

>

>

/7 Linear Delta Mave L
['| &2 show Shortcuts B

Minimum Clearance Distance 0.10

Approach Type [Clearance

Departure Type [Clearance

Collision Alarm [Path Obstructed

Tolerance

<< HEE:] s

Probe Control

Cancel

Items to Add A

(

Dialog Item Type

42 User Defined Mok,

Add to Dialog
Items Used A
#-{Group” Geometry %

+- Group: Tool

3

Croup: Path Settings
Sub-Operation Manager
[ Calibrate Length
I Calibrate Stylus
[ Calibrate on Sphere
[ Probe Point
[ Probe Surface Point
[ Probe Cylinder
[ Clearance Plane
[ Linear Move To Point
[ Linear Move Along Wector
[ Linear Move along Tool Axis
[ Linear Move Normal Tool Axis
[ Linear Delta Move
[ Lincar Mowve to MCS Position
¥ Rotary Point Vector Move
Machine Control
¥ Set Tracking Point
Animation
Group: Program
Group: Options
Group: Actions

Reset

v
Preview A
Display Dialog %

Users can customize the
existing OOTB Subops
Can also remove entries
from the list of Subops

Type

A
’ f Rotary Point Vector Mave Lq

_ Calibrate Length
Calibrate Stylus I
4, Calibrate on Sphere

L& Linear Maove to MCS Position
Machine Control
¢ Set Tracking Point
< Show Shortcuts

Cancel




Customization of Subops

ltems to Add A Users can customize the

Dialog Item Type
S OOTB Subops to add and /or
remove parameters

Items Used A
#{Croup: Geometry =X ]
% Group: Tool — ® | Create Move Subop =X
#- Croup: Path Settings Type A |
=)- Sub-Operation Manager
W Calibrate Length [b Calibrate on Sphere LT.\
M Calibrate Stylus
M Calibrate on Sphere Geometry A
W Linear Move to MCS Position
[# Rotary Point Vector Move Method Sphere Ev}
W Machine Control * Select Face (0) [[JJ]
W Set Tracking Point
[] Probe Point E Tool A
[ Probe Surface Point
[ Probe Cylinder Adjust
[ Clearance Plane —
[ Linear Move To Point Protected Moves A
[ Linear Move Along Vector i
[ Linear Move along Tool Axis Standoff Distance 10.0000
[ Linear Move Normal Tool Axis Approach Type Clearance Ev}
[ Linear Delta Move
Animation Departure Type [Clearance )
- Group: Program Collision Alarm Path Obstructed Ev}
#- Croup: Options
#- Croup: AcTions T my_variable
a9
Hacil G my_integer
Preview A my_vector
Display Dialog %




Creating New SubOps

Users can create their own Subops for their particular requirements

"% [Customize Dialog IFE&

Items to Add A
Dialog Item Type 43 User Defined Mok,
Label Customizable Item
) [ Group
Add to Dialog Tab Page
Irems.lisad scrolled Area
Croup Area

#- Group: Geometry | A Label

+- Croup: Tool — Separator

+. Croup: Path Settings Start Events

= Sub-Operation Manaf[E| End Events
[ Calibrate Lengl&, All Other ltems
M Calibrate Stylu Picture
TR GRS » User Defined Move Ty
M Probe Point <2 Show Shortcuts
M Probe Surface Point

Items to Add

Dialog Item Type
Label

Add to Dialog

L tterms Used =

1 Croup: Geometry - (13
+- Croup: Tool

+.- Group: Path Settings

=I- Sub-Operation Manager

o T

M Calibrate Length

¥ Calibrate Stylus

-+ my_sub_op
—_? Calibrate Length ]
| Calibrate Stylus
4 Calibrate on Sphere
{ Probe Point
&, Probe Surface Point
['|idy Probe Cylinder
<L Clearance Plane
A Linear Move To Point
-~ Linear Move Along Vector
~|lIt Linear Move along Tool Axis ]
fiz Linear Move Normal Toal Axis
/% Linear Delta Move

"\ [Create Subop

M Probe Cylinder - M Calibrate Stylus
B Calibrate on Sphere
M Probe Point
Rasat v W Probe Surface Point 2
Preview A Customize Sub Dialog
Display Dialog Reset
Preview
[ 0K ] Cancel
Display Dialog

t&" Linear Move to MCS Position
) Type
i Rotary Point Vector Mowve
Machine Control ’é? my_sub_op
& Set Tracking Paint 5
< Show Shortcuts ’rrv_strlng
EEEE————SSS—
my_point

oK

H Apply ][ Cancel ]




Data Flow

", | Create Move Subop =%

Type

x

l"i-'] Probe Cylinder

Geometry

Wethod

¥ Select Face (0)

[Cylinder

Cycle ’Internal
Probe Settings

Depth [ Midpoint
Angles [Autumﬂtic

Radial Clearance

Stock

Part Stock

Protected Moves

0.000a

Standoff Distance

Minimum Clearance Distance

Approach Type
Lieparture 1ype

Colligion Alarm

Tolerance

Probe Control

0.5000
0.1000

[CIearsnce

[ LClearance

ﬂﬂll,l,Eﬂﬂ,,ﬂEﬂ, d

| Path Obstructed

K1

I<<

Cancel

MOM Event

: ~  MOM_probe_thru_point_bore

MOM Variables

mom_probe_angle (3)
mom_probe_radius
mom_probe_cylinder_diameter
mom_probe_boss z
mom_probe_radial_clearance

-
NV

Posted Output for Renishaw/Siemens

ND2Z0 L9814 Surfzce messurement,
- bore/boss




SubOp Customization Summary

Users can modify the Subop list to match their probing requirements
Most used at the top
Not used off the list
By customizing the OOTB Subops, users can add or remove
parameters for their specific cycle requirements
This is the key to generalizing the NX Probing Operation
Adding new Subops provides the capabillity to produce any type of
desired probing cycles
Must provide ‘handlers’ in postprocessors to take advantage of the
added parameters



Probing Machine Support

The demand for probing support in our posts has been on a sharp rise
for the last few years

We provided support for several machine and control combinations, for
both part and tool probing

We have provided support for 3D surface probing for adaptive
machining with a combination of post and services

: S Itl | II:
S|emens A:acrlﬁb?f a%gx?g !;}if:ﬂ? 'Sraéb_. or outslde rectangle
CyC|eS 976, 977, and 078 Measurement depth: lowersd Ey_ID
Heidenhain Z  (applicats) -
Have provided support for 16 ZCaa0 | starling \U 3
400-series cycles startng hoign_| PO P}
| e
Fanuc _ \R\Nf_‘.u_i Mogsure-
Mostly via UDEs 3 depth
W | FA | FA|  (absclsea) X

SIEMENS @ HEDENHAIN EANUG



Suppiemental Slides

The following slides show the steps and some basic examples to
deploy Probing and GMC using NX8 capabilities



Creating a New Subop in NX8

b Edit...
l_'J_', Cut
¥, Copy

"-X Delete

I,'E Rename

I Generate

35 Parallel Generate
E“ Replay

E}, Post Process

5 Program Group...

i k
Object g[' Tool...
Tool Path b oJ Geometry...
e Method...
Workpiece
i']'._ Information
¥ Properties
Debug 3

Type A
[prnbing El
Operation Subtype A

B <

Location A
Program
Tool NoNe ™)
Geometry -
Method MEHOD ™)
Name A

|

[eroB1Ng
[0k Appy || Cancel |

Geometry v
Tool A4
Path Settings v
Sub-Operations A
Add New Sub-Operation
Name Feed Rate
PROBING

* Select Path Segments (0)

P
|

Animation v
Program v
Options A
Edit Display 5.2 i
Customize Dialog —_5
Actions M

[i] Cancel




Creating a New Subop (cont.)

% [Customize Mhalog EEE

% [Customize Mhalog EEE

Items to Add A

Dialog Item Type [153 User Defined Mol;.!

Label

Add to Dialog

Items Used

=R Sub-Operation Manager -

I Calibrate Length

I Calibrate Stylus

I Calibrate on Sphere
kA Probe Point

kA Probe Surface Point
kA Probe Cylinder

kA Clearance Plane

I Linear Move To Point
I Linear Move Along Vector 7

FRX, +

m

Reset v

Preview A

Display Dialog

[ oK H Cancel]

Items to Add A

Dialog Item Type [153 User Defined Mol;.!

Label new_subo

Add to Dialog '

Itams Used M
#- Group: Ceometry = | &

#- Group: Tool
#. Group: Path Settings
=l Sub-Operation Manager i @
Clnewsubop |
kA Calibrate Length
kA Calibrate Stylus
kA Calibrate on Sphere
I Probe Point

m

W Probe Surface Point

Customize Sub Dialog =}
Reset v
Preview A

Display Dialog

[ oK H Cancel]

? Customize Sub Dialo

Items to Add A
Dialog Item Type [:] Group l;.l
Initial Group State [Open L;.l
Add to Dialog
Items Used A
~,
&
Reset v
[—ork—| cancel




Customizing the New Subop

‘ustomize Dialog < FIW’T,Y 5]

Items to Add A Items to Add

Dialog Item Type Dialog Item Type &2 User Defined h
Label [ Label

Initial Group State

Geometry

Tool

I}

Path 5Settings

Sub-Operations

Add to Dialog Add New Sub-Operation
Add to Dialog Items Used MName Feed Rate
Items Used A 2 - —
= Sub-Operation Manager -
Double: my_double Y W Calibrate Length ‘E B
Integer: my_integer W Calibrate Stylus
String: my_string : M Calibrate on Sphere M S|l 3
Eoolean: my_bool W Probe Point -
W Probe Surface Point Animation AT
b Probe Cylinder Visualization [@
W Clearance Plane - 5
< n | » Speed 0
10

Customize Sub Dialog

1
Reset v EE@ |
[}

Resar v

I—OK—ﬁ[ Cancel | Preview o Reset Machine
. . Frogram v

Display Dialog =
optlons A

[ oK ]| Cancel | Edit Display

Customize Dialog

Actions A

&

o) [Conee )




Using the Sub-Op

Geometry ML~
Tool v
Path Settings v
Sub-Operations JiEg
Add New Sub-Operation

< ’T reate Move Subop ’_
Name Feed Rate

Type A | PROBING

my_double 1.0000
- + Selact Path Segments (1)

my_integer

my_string
Animation A

[W my_bool
Visualization | Tool Path SimulateE"'a
I—OK—S [ Apply || Cancel | 5

'/ [g PROGRAM
74, SUBOP_G410
€2 UDE_G410
Ul PROEBING

-

m

[ new_subop

Speed 0

I .

Reset Machine

Program

Options

Edit Display

Customize Dialog

Actions




NX to the NX POST

W’ . | 74 UG Post Debug lister S - - - C— —
(R e b, Edit...
o @& War = Ewent : MOM_start_of_subop_path B Post Output
ey Copy MOM_start_of_program @ + “PEVENT - MOM i Lt B + “ 11 CYCL DEF 32,2 HSC-MODE:1 TADY 2l
‘& Delete MOM_machine_mode 1 + W mom_event_ermor = Mo Output From Event
MOM_operator_message 2 + W marm_mave_tppe = 1801 Mo Output From Event
ﬂ:'ﬁ’ Rename bOM_start_of_path 3 + . | = el Mo Output From Event
MOM_set_csps 4 + 'S Mo Output From Event
& Generate MOM_tsys 5 + W 12 CYCL DEF 32.0 TOLERANCE
3D Parallel Generate | R th - 13CYCLDEF 321
Sey Replay MOM_end_of subop_path 7 MO i 14
MOM_end_of_path 8 + 15; EMD OPERATION: PROBING - TOOL: TO
If_é MOM_end_of_pragram 9 + 18;
MOM_SETUR_HDR 10 + 17 M9; COOLANT
Insert b W[ HOM_SETUP_BOCY 11 + 18 CYCL DEF 19.0WORKING PLANE
IlMOM_PROGRAMVIEW _HDR 12 + 19 CYCLDEF 191
Object ’ MOM_PROGRAM_BODY 13+ 20 L Z0.0 Fidix M2
MOM_MEMBERS_HDR 14 + 21 L 40.0%0.0 FMAX M32
fioolitath ' MOM_PROGRAM_BODY 15 + 221 A0.0 CO.0 FMAX M34 ; SET ROTARY DISPLAY
Workpiece N MOM_MEMBERS_HDR 16 + 23;
MOM_OPER_BODY 17 + 24 CYCL DEF 19.0WORKING PLAMNE
by, Information MOM_TOOL_HDR 18 + 25 CYCLDEF 191 A00C0.0
- ) MOM_TOOL_BODY 19 + 26 CYCL DEF 19.0WORKING PLAME
Properties MOM_TOOL_FTR 20 + 27 CYCLDEF 191
! T MOM_OPER_BODY 21 + L — ol
MOM_TOOL_HDR 22 + 29430 ; PROGRAM STOP REWIND
MOM_TOOL_BODY 23 + Mo Dutput From Event
MOM_TOOL_FTR 24 + Mo Dutput Fram Ewent
MOM_OFER_BODY 25 + Mo Output From Event
MOM_MEMEERS_FTR 26 + Mo Output From Event
MOM_MEMBERS_FTR 27 + Mo Dutput From Event
MOM_PROGRAMVIEW FTR 28 + Mo Cutput From Event
MOM_SETUP_FTH 29 + vl "~ [IMe Dutput From Event -
59 $ [ v ]+ [ o] 4] I‘
- proc MOM start_of subop path { } { ™ Range Of Events From |0 To |0 ak. ‘ Exit ‘

6772 #added by FiWeisse
6773 PB_CMD probing cycle_handler
3774 }

event “MOM_start_of_subop_path” is called at the beginning of every subop
All the mom_ variables are present
required to design a specific handler for each subop




Implementing Simulation for CSE— MCF
Modification

i Information l “ ‘ @M

File Edit

ROTATICH AXES SET -
X-3.6427 Y-.1453 FMAX M3; SPINDLE

—— = = = =
t71 Machine Cofigurator - [CAProgram Files\UGS\NX 7.5\MACH\resaurce\library\machine\installed_machinesiHermle_C600u\cse drivertheidenhainTNCyHermle C.. (= B eS| - | BEGIN PGM 410 INCH
2 1 FN 1&: SYSREAD Q2000 = ID20 WR9 ; read current feedrate
File Help .
BEeHE|® ® 4
‘ @ Ganera\l AxaslSpind\esl % Charnels| S Commands O ‘ By Meﬂ'\odsl \ngariab\asl %, Internal Variables | &8 Transformations| 5 ; first measuring point
6 ; calculate stan
fl i 7 Qlo00=Q321 -
Source: | All - . r a8 Q1001=Q3z22
: Command Name:  |TCH_PROBE_410 . ;
Rl ShitiEs! 1 g 10 L X +Q1000 ¥ +Q1001 Z +Q260 FMAX
R TRl 3 | i icrtk - UG 10 S50 L Z +Q261 FMBEX ; move to standoff point in rapid
o 7PROBE74OU Parameter Information Create Execution Block 11
@ |_PROBE_401 B Complex Execution Block £ 12 : calculate contact point
2g N ©) Custorized Command 1 Edt Metacade 13 QL002=0321 - 2 + Q108 :QL08 contains the tool radius set in M67
@) TCH_PROBE_411 I Simple Execution Block 14 70 L X +Q1002 F +Q2000
@ TCH_PROBE_412 (7) Do Nothing 15
©f TCH_PROBE_413 = L ) P
egTCH7PROBE7417 () Walt Period 0.010 1= 16 ; back to standoff point
r . 17 B0 0
@ TCH_PROBE_419 @ Call Program I'Probe410' : ; 17 50 L X +Q1000 FMRX
@ TCH_PROBE_421 18
() Call Method AUTO o
“eg IE:{E?:E*:?Z - : - 1l ; retract to safety plane or not
20 FN S: IF +Q301 EQU +0 GOTO LBL 11C
21 L Z +260 FMRX
Parameter was changed [15:29:15] | Advanced Version 23 110 TEL 11r
53
24 ; second measuring point

; calculate standoff-point

20 Ql000=0321

QL001=0322 - Q324/2 + Q320

40 L X +Q1000 Y +Q1001 FMRX

20 L £ +Q26l FMRX ; move to standoff point in rapid

- Mo

2

; calculate contact point
Ql002=Q322 - Q324/Z + Q108 :Q1058 contains the tool radius set in ME7
70 L Y +Q1002 F +Q2000

: back to otandoff point
B0 L Y +Q1001 FMRX

B 7 B e T

; retract to safety plane or not
FN 2: IF +Q301 EQU +0 &OTO LBL 110
40 100 L Z +Q260 FMRX




Example Handler for CYCLE400/CYCLE410

proc PB_CMD_probing_cycle _handler { } {

#Fweisse Handler for Probing cycles

a wrapper around the UDE
w100 the subop handler calls the
global mom_probing_g400_active

if {(([info exists mom_probing_g400 active ]) && ($mom_probing_g400 active == Same SUbroutlne
M} A

-9

#Mapping of subOp mom-vars to UDE mom-vars
global mom_probe_cycle_q320 #UDE

global mom_probing_g400_q320 #SubOp

set mom_probe_cycle_g320 $mom_probing_g400_q320

global mom_probe_cycle_q260_o #UDE
global mom_probing_g400_q260 #SubOp
set mom_probe_cycle_g260_o $mom_probing_g400_qg260

G-

#Call UDE Sub Prg
PB_CMD_probe_cycle_400

3

it G410
global mom_probing_g410_active
if {(([info exists mom_probing_g410_active ]) && (mom_probing_g410 active ==

M A
G-

global mom_cycle_410_corner_1_pos
global mom_probing_g410_corner_1_pos
array set mom_cycle_410_corner_1_pos [array get mom_probing_g410_corner_1_pos]

global mom_cycle_410_corner_2_pos
global mom_probing_g410_corner_2_pos
array set mom_cycle_410_corner_2_pos [array get mom_probing_g410_corner_2_pos]

...

#Call UDE Sub Prg
PB_CMD_probe_cycle_G410

}



Output UDE:
TCH PROBE 410 Q321=-2.9016 Q322=-2. Q323=+2. Q324=+2. Q261=5.5443 Q320=+1. Q260=+5.5443 Q301=+1. Q305=0.0 Q331=0.0 Q332=0.0 Q303=0.0
Q381=0.0 Q333=0.0

Output SubOp:
TCH PROBE 410 Q321=-2.9016 Q322=-2. Q323=+2. Q324=+2. Q261=5.5443 Q320=+1. Q260=+5.5443 Q301=+1. Q305=0.0 Q331=0.0 Q332=0.0 Q303=0.0

0381=0.0 Q333=0.0




