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Despite the care taken in the preparation of this document, NUM cannot guarantee the accuracy of the information it contains and cannot be held
responsible for any errors therein, nor for any damage which might result from the use or application of the document.

The physical, technical and functional characteristics of the hardware and software products and the services described in this document are subject
to modification and cannot under any circumstances be regarded as contractual.

The programming examples described in this manual are intended for guidance only. They must be specially adapted before they can be used in
programs with an industrial application, according to the automated system used and the safety levels required.

All rights reserved. No part of this manual may be copied or reproduced in any form or by any means whatsoever, including photographic or magnetic
processes. The transcription on an electronic machine of all or part of the contents is forbidden.

This software is the property of NUM. Each memorized copy of this software sold confers upon the purchaser a non-exclusive licence strictly limited
to the use of the said copy. No copy or other form of duplication of this product is authorized.
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Foreword

1 Foreword
11 Generalities

» This documents describes the machine parameters of Flexium*.
+ The parameters are mostly set in a transparent manner via the graphic editors of Flexium tools.

* Knowledge of the different parameters can however be very helpful to better understand the
system or fine adjust the values.

+ The parameters in this manual are regrouped by their function in the most logical manner for a
standard machine.

» Each parameter is defined by the letter " P ". They may contain one value or a set of values.

* The term " Word " will be used for each component of a parameter.
This term should be taken as generic and does not reflect the type of this component (e.g. 8
bit, 32 bit, ASCII value etc.). The real type is given in the cell " Format ".

+ Each word is addressed by the letter "N " . e.g. P25 N18 : word 18 of parameter P25.

1.2 How to read a P parameter table description

® ®
®®

P97 Number of channels
@ Category Axis spindles declaration Format Byte
@ Words 2 Units None
@ Min 1-0 Max 8-7 ———+ (D
Default 1-0 Resolution NA @ @—————— @
Immediate | No Access via | E41102 ————(10)
General

|
®)

1 Parameter number

2 Parameter function | Function of the particular parameter.

3 Category Category of functions (axes declaration, spindle characteristics, servos, etc.).

4 Format Type of each word: Please refer the table in the next page.

5 Words Number of words (N) of this particular format.

6 Units Type of units (increments, s, rpm, etc.)

7 Min - Max Parameter range values.

8 Default Parameter default values.

9 Resolution Minimal increment related to the unit type (N/A = Not Available).

10 | Immediate Can be modified per request (FXTools / HMI) and taken into account
immediately.

11 | Access via Access possible via E parameter (Parameter name - access type [Read (R),
Write (W), Read/Write (R/W]). Access N/A = Not Available.
In case of write access the new value will be taken into account
immediately but NOT STORED in parameters.
Access via ENA is possible for all parameters.

Flexium* Parameters manual - MO0041EN-03 9



Parameters format

Format Definition Range Type Bytes
Type 0 8 bits Hexadecimal 00 — FF byte 1
Type 1 16 bits signed Decimal -32768 — 32767 int 2
Type 2 32 bits signed Decimal -99999999 — 99999999 dint 4
Type 3 8 bits signed Decimal -128 — 127 sint 1
Type 4 32 bits unsigned Decimal |00 — 99999999 dword 4
Type 5 16 bits unsigned Decimal |00 — 65535 word 2
Type 6 32 bits Hexadecimal 00000000 — FFFFFFFF dint 4
Type 7 16 bits Hexadecimal 0000 — FFFF int 2
Type 8 ASCII String ---- string -
Type9 | Floating point -9999999.99999999 — +9999999.99999999 |LREAL |8
Type 10 | Unsigned Floating point 0 — 9999999.99999999 LREAL |8

Definition: For information.

Format: Parameter format as indicated in the field “Format”.

Byte: Occupation in memory — Also important for ENA function.

Range: Maximum range of this format — The range for a parameter can be different (smaller)

Type: Type of data — Important information for ENA (Extended NCK Access) functions relative to machine parameters.

10
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Foreword

1.3 Parameters - Main summary table

Click on Pxxx to give the detailed information.

Parameter

Description

PO

Displayed axes

P1

Modulo or limited excursion rotary axes

P4

Axes programmable by diameter - Internal measurement - Dimension format for acquisition and display

P5

Channel configuration

P6

Spindle definition and assignement to channels

P7

Miscellaneous functions

P8

Axis with clamps

P9

Axis assignment to a channel

P11

Measurement conversion coefficient for analog axes

P13

Handwheel measurement conversion coefficient

P14

Handwheel declaration

P15

Homing direction

P16

Machine home position

P17

Axes travel limits

P18

Backlash error compensation

P19

High Speed Cutting: Feed-forward acceleration time constant - Dry friction correction time constant

P20

Dry friction correction amplitude

P22

In-position window

P23

Maximum following error

P24

Synchronised axes characteristics coefficien

P25

Synchronized axes characteristics thresholds

P27

Coupling assignment for duplicated and synchronized axes

P28

Enable slave axis synchronization

P29

Lubrication pulse distance

P30

Maximum axes traverse rate

P31

Jog and reduced speeds

P32

Maximum permissible acceleration

P33

Approach speed

P34

Reduced speeds per axes

P35

Subroutine call by M function

P37

Maximum number of M function with acknowledge

P40

Number of sensor spindle pulses by revolution

P41

Spindle reference reversal

Flexium* Parameters manual - MO0041EN-03
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P42

Spindle origin

P43 Spindle indexing speed and spindle speed limits

P44 Spindle indexing in-position window

P45 Spindle indexing gain

P46 Speed range for spindles @0 ... @7

P47 Speed range for spindles @8 ... @15

P48 Speed range for spindles @16 ... @23

P49 Speed range for spindles @24 ... @31

P50 Sampling period

P51 Minimum block execution time

P52 Radial error tolerated on circles - Path checks in RTCP - Programming precision on circle radius
P53 Acceleration profile

P54 Number of blocks in the look ahead buffer

P55 Speed anticipation coefficient - High Speed Cutting: number of filter terms
P56 Channel specific time constant

P57 Dynamic lag control

P58 Interaxis calibration table and program stack reservation
P59 Memory segments for symbolic variable storage

P62 Rigid tapping setting

P63 Servo adjustment for rigid tapping

P64 Carrier or carried axes

P65 Axes with quantified movements

P66 Time constant for axis

P67 Potentiometer min-max range

P68 Modulo for roatry axis (could be <> 360)

P70 Analog ports configuration

P71 Axis associated with an analog port connected spindle
P72 Direction of axis speed reference for analog axes

P73 Servo system loop coefficent for analog axes

P74 Absolute sensor resolution bit number for analog drive.
P75 PLC EtherCAT analog drives zero shift absolute sensor
P77 Axes with measure stored

P78 Modulo of the absolute sensor axis and maximum position tolerance
P85 Drives coupling assignment for anti-backlash function

P86 Drives coupling assignment for torque-duplication function
P87 Drives coupling assignment for winding-duplication function
P95 Memory zones allocation (Part program)

P97 Number of channels

12
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Foreword

P98 Number of origins DAT2

P99 CNC - PLC communication setting

P114 Backup on path, Auto recall after INTERV
P115 Final distance at work rate for recall
P116 EGB function

P117 SSB function

P120 Machine configuration

Flexium* Parameters manual - MO0041EN-03
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1.4

Use of the manual

1.5

This manual is for use by qualified personnel only.

To reduce the risk due to an improper use of the product, do not perform any servicing other than
that contained in this manual unless you are qualified to do so.

To ensure proper use of these products, please always read this User's manual carefully and
retain for future reference. Should the unit require maintenance, please contact a NUM authorized

service center only.

Use of symbols in the manual

Symbol

Meaning of the symbol

Important notes on product use.

You may find this symbol whenever a wrong operation may

damage the product.

14
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1.6 Document revisions
Date Index Reason for revision See chapter
04 -2014 | 00 Document creation -
03-2015 | 01 Complies to software revision 4.0.10.0:
- P120: new Word N8, N9, N10. 3.2
- P99: new Word N4. 6.2
- P7: new Word N3. 6.3
- New P59: Memory segments forsymbolic variable storage. 6.10
- New P34: Reduced speeds per axes. 7.8
* P43 new label : 10.4
- Spindle indexing speed and spindle speed limits and new notes in the
Word NO point (2, 4),
- New Word N33 to Word N63,
- New Word N64 to Word N95,
- New Word N96 to Word N127,
- New Word N128 to Word N159.
- P45 new note in the Word NO. 10.6
- P114 new Word N2 and Word N3 to N9. 12.3
01-2022 | 02 Parameters aligned to 4.1.30.00 software release
P68 Rotary axis modulo 4.7
P77 Axes with measure stored 4.8
P78 Modulo of the absolute sensor axis and maximum position tolerance 4.9
P29 Lubrication pulse distance 6.14
P116 Synchro tolerance for axis 12.6
P74 Absolute sensor resolution bit number for analog drive 12.3
P75 PLC EtherCAT analog drives zero shift absolute sensor 13.1.5
01-2023 | 03 Parameters aligned to 4.2.0.0 software release
P120 Machine configuration - Word N12 SSB function activation 3.2
P7 Miscellaneous functions - Word N1 - Word N3: .b5 6.3
Word N4: .b6 .b7 - Word N5 Miscellaneous functions
P35 Subroutine call by M fuction - Word N63 6.4
P33 Approach speed - Word NO Worning 9.3
P117 Smart Servo Balance (SSB) 9.8
P115 Final distance at work rate for recall - Word N1, Word N2 removed 12.4
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How to read the manual

The Flexium* Parameters Manual gives information on how to set the parameters to customize the
Flexium* for a particular Milling and Turning machine-tool.

Chapter | Description

1 Foreword

This chapter introduces the use of the Parameters manual.
- P parameters

- Main summary table parameters selection.

2 General CNC configuration with Flexium Tools
This chapter introduces and shows the most usefull customer examples with Flexium Tools:
- Open or Create a Project

- NCK selection and address.

- Settings.

- Programming.

- Memory.

- Miscellaneous.

- Handwheel configuration.

- Channels configuration.

- other....

3 Axis and Spindle declaration

This chapter introduces the Machine configuration
- Number and type of channels,

- Number and type of axes,

- Number and type of spindles.

4 Axis initial settings

This chapter introduces the base characteristics of the axes :
- Displayed,

- Modulo,

- Radius or Diameter,

- Clamps,

- Carrier/carried.

5 Spindle initial settings

This chapter introduces the base characteristics of the spindles :
- Logical address,

- Channel assignment,

- Indexing,

- Speed format,

- Sensor,

- Switchable.

6 System configuration

This chapter introduces the configuration parameters :
- Timing,

- Memory sizes,

- Buffers,

- Datums,

- M codes etc....

Flexium* Parameters manual - MO0041EN-03



Foreword

Axis characteristics

This chapter introduces the Individual axes characteristics :
- Homing,

- Travels,

- Positionning,

- Backlash,

- Speeds, etc.

- Lubrication pulse distance

Axis dynamics

This chapter introduces the axes dynamic characteristics :
- Following errors,

- Acceleration,

- Acceleration profile.

Performance

This chapter introduces the axes performances:
- Speed and acceleration anticipation,

- Dry friction compensation,

- Time constants (gain), etc.

10

Spindle characteristics

This chapter introduces the spindle static characteristics :
- Sensor counts,

- Origin,

- Indexing,

- Speeds,

- Ranges, etc.

1

Synchronization; Duplication

This chapter introduces the duplicated and synchronized axes characteristics :

- Lists,

- Coupling,

- Coefficients,
- Thresholds.

12

Cycles

This chapter introduces cycles characteristics:
- Rigid tapping,

- Backup and Retrace.

13

Analog Axes and Spindle, Handwheel

This chapter introduces the the analog axes characteristics:

- Measurement,

- Direction,

- Gain,

- Handwheels declaration.

NUM Agency

The list of NUM agencies is given click here http://www.num.com

Flexium* Parameters manual - MO0041EN-03
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General CNC configuration with Flexium Tools

Summary

2 General CNC configuration with Flexium Tools ...........ccceuuunnnnnnnnn. 21
21 Open Or Create @ PrOJECE . ... e e e e eae s 21
211 Open a FIexium® ProjECL..... ..ot e e e et e e e e e enneeeean 21
21.2  Create a FIexXium® ProjeCt.......c..uuiiiiiiii ittt e e e eee e s 22
2.2 Machine CoNfiQUIation ..........oooi it e e e e e e e e e ennes 25
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General CNC configuration with Flexium Tools

2 General CNC configuration with Flexium Tools

This chapter introduces and shows the most usefull CNC customer examples
with Flexium Tools. Concerning the NUMDrive X examples with Flexium Tools
please refer to MDLUX Parameters manual MO0031.

21 Open or Create a project
211 Open a Flexium* Project

Open Flexium Tools and follow the here under instruction:

——
X Flexium Tools =R
@ [ [fdt Vew Propct puid Ouine Debug Dnstuments [ook Window tieb
5] ewProject.. Cirian A= e | o
@7 = QpenProject.. Ctl+0
Close Project C tartrage X =
Save Project cul+s
Save Project As...
Project Archive v
Source upload. Basic Operations Latest News
Source donnioad. 2] New Project..
Print... & Open Project File...
Page Setup... [ open Project From PLC...
e
Recent Projects »
3 Lusentproers TR |
Exit AtiF1 Recent Projects @
& NUMDG
O— o
Ble Edit Vew Project Buid Onine Debug Instruments Tooks Window Help
el IS& . Rl =aR e Ra il AL | iy
E@XXXEE X
Devices. > 8 x (] Flexium_NCK % Mono DriveX  [[] PICPRG |
= O mmoe =] [Vachineconfa (1.1) [xes Caliorations (1.2) | DynOperator (1.3) | Parameter edior (1.4) | Compare (1.5) | Status | information
= (@ Fiexium_RTS (Flexium RTS)
8 & BB NEK ’| Flexium_NCK (1.1.1.1
B ricoge Y
= Oalﬁnﬁﬁﬁnn 14, Channels Optons | Settings | Programming | Memory | Miscelaneous | (Current user: (nobody)
|5 Library Manager (- &« Channel 1 CNC Version Options
PLC_PRG (PRG) z gi m:: T Avaiable functions
™% Symbol configuration R ror High Speed Cutting
= (& Task Configuration . Address
@ s1ex Rigid tapping
) pic_re ‘Synchronized axes
= ff Flexium NCK @0 (Flexium +NCK) @] Turning Tandem functior
= Mono_Drivex @0 CH1 (Mong-DriveX) Milling Backtrack on trajectory
= [ MDLUX014A 1Cxo0ex_10kHz (MDLUXO1
ey ea— Numberofchamels
@ a_rich Res_Multiturn (A High Res
= ' More_Drvex_1 @101 (vono-Drvex) Numberofsxes
= MDLUX021A 1C3000x_10kHz (MDLUX02|
R 30951 (BHX0951Y) S
@ heiderhain_LC183_i0nm_ENOAT2] [T Axes declaration do not require drives in Device'

# Panel (Panel) @

Rl P 5

ERR_ADR_NONDEF : Not al declared logical axes have been assigned

M

Select — "File"

Select — "Open Project" in the folder.

or — select "Recent Project"to open a recent one, then click on
— "NUM DG"to open the project and wait few second the loading..

"NUM DG" project page visualization.

Project structure with Flexium NCK, NUM Drive, motors and
sensors configuration.

ClClCICAC
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21.2

Create a Flexium* Project

Follow the here under instruction to create a new project using Flexium Tools:

Enter a new Flexium NCK in the project

X Flexium Taols

el
Ble |Edt vew Project Buld Onine Debug Instuments ools Window teb
O 5] tewProject_coln 184 % 1 | e O8] I
& openProject... CHl+0
Close Project Start Page X .
SevePropct  Ctl+s =
Save Project As.
Project Archive »
B Basic Operations Latest News
®
Print... & Open Project File..
Page Setup... @ open Project From PLC...
Recent Projects »
Exit A4 Recent Projects
5] New Praject
Categories: Templates:
{1 Ubraries E
[ Projects y B
Empty project  Standard

[E] Messages - Totally 0 emor(s), 0 warnin

project w

The standard project nizard

Name:

Location:

NUM DG101 @

C:\Users\ghezd\Documents

X Standard Project Wizard - Sart (8.L1)

@ You are sbout o creste 3 new standard project
iy

- An empty proaram (PLC PRG) i 2 seectable lanausae
~Acyclictask which calls PLC PRG

@0 Precompile: o Current user: (nobody)

®

wilh > defirable cycle ime.

X Standard Project Wizard - RTS

=l ]

©12)

RTS
Pesium RTS (NUM)
RTS Name

@

Peum_RTS|

X Standard Project Wizard - NCK (8.13)

Use only newest device versions.

Frovows|[_New ]| (_Fmsh

Select — "File" then click on — "New Project"

@
@

Click on — "Standard project wizard" icon and enter the New
project name "Name" and likewise enter the folder "Location”.

®®

Click on — "Next" to enter a standard project configuration.

®

Click on — "NCK" tabbed window,
then select "Flexium+NCK (NUM)"

22
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General CNC configuration with Flexium Tools

Enter a new "NUM Drive" selection

X Standard Project Wizard - Panel (8..4)

= [

" The number of panels can be setto zero.
‘The panel i used for the communication between Flexium HMI and PLC
Itis recommended to insert 2 Panel or each Flexium HHM

Panels

Parel (NUM)
Panel Name:
Panel

Number of Panels to be created

“This page allows to specify the Panel devices and a default device name for the panels.

I
Using the corresponding PLC function block, contexts can be locked, channels can be switched etc.

®

[

X Standard Project Wizard - PLC Program (8.15) =

[ ==

) This page allows to specify the run-time environment of the PLC

=7 A default task is ahways created which becomes the bus cycle task of the Flexium RTS.
The PLC language. task name and cycle time of this task can also be defined
This taskis responsible for the /D handling and the communication between NCK and PLC

PLC Programming Language:

1]

#13 Symbol configuration
= [ Task Configuration
=& BusCyde
& ric pro
fif [Flexium_nicx @0 (i mOO,

Stnctured Text (8T) o)
Task Name:
BusCycle
Cycle Time:
10 ms]
X Standard Project Wizard - General (816) =
@ T poge sllows to speci be downloaded
s dounload
That way. a technician has always access to he laststate of the project.
The project can be opened by the menu tem “File -> Source Upload...”.
Cancel
Source code download:
= 7
DX Standard Project Wizard - Summary (8.16)
‘6‘ This page shovs the summary of the selected configuration
| gTR—— focamecness @
RTS B
Base name: Foxum RTS
|Version: 03.09.01 42
NCK s
Base name: Fexum NCK =
Product name Fexiim-
[Version: 03.09.01 42
of devices: 1
¢ NUM DG101 project* - Fiexium Tools
Ele Edt Mew Projct Buld Onine Debug Instuments oo Window Hebp
S~ oo b B X R 081 %
@ & X X 3 =
2 S 2
=3 amosio1 ~
= @ Fiexim RTS (FlexumRTS) —
=80 ricloge
= €2 Application
i Library vanager
PLC_PRG (PRG) ) Add vevce =)

#% Panel (Pane)
B

x

@t
copy

Paste
Delete.

Properties.

Add Object

Add Folder

AddDevice. .

C

Tnsert Device,

Scan For Devices.

Disable Device
Update Single Device.
Update Multipe Device:

Edit Object
Edit Object With,
Import.

Device Configuration

Model umber
Descripbon: NUMOsive X Mo sis High Pfrmarce 144 10kH:

Tt ] (G

®O®

Click on — "Next"to enter a standard project configuration.

®

Click on — "Finish" to complete the Flexium_NCK configuration

then the first tree configurati

Click on — "Flexium_NCK@O..." then right click to open the window.

ion will appear in the main page.

Click on — "Add Device" to enter a new device.

Click on — "Mono-Drive" then click on — "Add Device" to enter a

new NUM Drive selection.

Click on — the tabbed window and select the drive address, "xx"

then clickon — "OK".

)
@2

Click on — the "Drives" tabbed window and select the drive size

then click on — ""Add Device" to enter the new Drives size selection.
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Enter a new "NUM Motor and sensor" selection

Devices > ax
=5 MMDGI0T -
=~ Flexium_RTS (Fiexium RTS)
=8 Pictoge (13)

=€ Application
i) Library Manager
PLC_PRG (PRG)
" Symbel configuration

= ‘Task Configuration
& raskconto G raroens =
= &8 BusCyde
& ricrre Name: ERDO7SIV
= " Flexium NCK @0 (Flexium + NCK) e
= Mano_prvex @0 (ton-Drvex) © Appenddevice ©) Insert device
[ MOLOX019 1Croonx_1oetz (MDLLXO 1A G )
Deice:
4= Panel (Panel) & cut
Vendor: [um =
By copy [
Paste Name Vendor e
= @ Drives E|
X cue
Prepertes... = ooz oM
W BHXOSIV NUM
Add Object W BHXOIS2N  NUM
Add Folder.. w orossv NUm
™ RHYIRIN NIM e
[ aadbesice...
Insert Device...
Scan For Devices.. [ Display outdated versions
Disable Device P —
Update Single Device. W Name:BHXOTSIV J
@ Add Device = =5 b %u
Name: [ 3. Medum_Res_Multturn_2Wres_SIL2 -
Acton
© Appenddevice ) nsert device [
Device:
Name Vendor -

A

W 3 Viedium Res Singletum 2Wires SL2NOM

W A High Res Multiturn NUM
8 5 High Res Singleturn NUM
B 1 Wacdium Ra Mutituen SWiras N %

[[] Display outdated versiors

Information:

me: 3 Medum Res Multtur 2iires .2}
Vendor: NUH

PRI

=

Selection sensor function

Select Sensor ild of
© Sensor S1

rode inthe navigator while this window is open.)

Select function Add Device Close

End project

B¢ NUM DG101.project* - Flexium Tools = | =] |
Bile Edit View Project Buid Onlime Debug [nstruments Tools Window Help
bH=EI& & L5 Ol o
(o g X
Devices o B 83 [{ sHxo7s1V (i Flexium_NCK [ ] Mono_DriveX -
=) ALMDGIOT T} | MachineConfig (1.1) | Axes Calibrations (1.2) | DynOperator (1.3) | Parameter editor (1.4) | compare (1.5) [ status [ information
= [ Flexium_RTS (Flexium RTS) N
I - B E=ium NCKC ] Flexium_NCK (1.1.1.7)
ogic i
% Handwheels
=€) Application gy Channels Options | Sefings | Programming | Memery |
i) Library Manager & Channel 1 Version Options
PLC_PRG (PRG) R Available functions
5 symbol configuration PG High Speed Cutting
= (@ reskconfiouraton e %) Flexium+8 Rigid tapping

e © Flexiums 68 Synchronized axes

PLC_PRG
= fi§ Flexium_NCK @0 (Flexium + NCK) [#] Turning
= § Mono_DriveX @0 (Mono-DriveX) Milling Backirack on trajectory
=[] MDLUX0144 1C00cx_10kHz (MDLUXD 14A 1Cx000c_10kHz)
| BHXO751V BHXO7S1V) Number of channels
@® _3 Medium Res_Multiturn_2Wires_SIL2 (3 Medium Res
= Panel (Pane) | Number of axes

Click on — "Add Device" to enter a motor configuration.

Clickon — "BHX0751V" then click on — "Add Device" to enter the

@ Clickon — "MDLUX014A1Cxxx..." then right click to open the window.
. motor selection.

®

@ Clickon — "MDLUX014A1Cxxx..." then right click to open the window.
Click on — "3 Medium Res Multiturn 2Wires...." sensor .
Click on — "Add Device" to enter the motor sensor configuration.

Click on — radio button "Select Sensor" to select the S1 or S2 sensor
configuration.

®

For more detailed information upon the drive configuration, drive parameters,
drive test point and measure point, Multi/Divi, Programmable relay;, filters...
please refer to NUMDriveX Parameters manual M0O0031.
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General CNC configuration with Flexium Tools

2.2 Machine configuration

2.21 Options
The tab "Options" gives access to:

* NCK address.
* Define the functions that you want to use or parameterize.

* Declare the axes.

@

£X NUM DG.project - Flexium Tools

(=B [

Ele Edt View Project Buld Onine Debug Instuments Took Window Help
E== =] [ Yo O 14 | O
B PP <

Devices > 7% [ Flexium_NcK x‘ PLC_PRG [l Mono_brivex -
=g MM DE T} | MachineConfig (1.1) | Axek Calibrations (112) | DynOperator (1.3) | Parameter editor (1.4) | Compare (1.5) | Status [ Information
=@ Flexium_RTS (Flexium RTS) 7 =
B el & iHedum NCK " Flexium_NCK (1.1.1.1)
o A Handwheels
= » Application =g, Channels Options |-eﬁms | ] | Memorv| |
(@0 Library Manager - & Channel 1 Version Options
PLC_PRG (PRG) g:@m el Awvailable functions
™3 symbol configuration - z@@z ©) Flexiums 6 V] High Speed Cutting
= Tesk Configuration T crga | || Address i et
B o : © Flexiums 68 Synchronized
B pic re S Flexiums ynchronized axes
= §f Flexium_NCK @0 (Flexium+NCK) Turning
=@ Mono_Drivex @0 CH1 (Mono-Drivex) Milling Backirack on trajectory
= MDLUX0144 1C3000¢_10kHz (MDLUX014A 1C3000c_10kHZ)
W BHKOTSLV (BHROTS 1Y) Number of channels
@-® A_High_Res_Multiturn (A High Res Multiturn) iy
= § Maono_DriveX_1 @1CH1 (Mono-DriveX) x| Humberotexes

= MDLUX0Z21A 1C3000¢_10kHz (MDLUX021A 1C3000¢_10kHZ)
W BHX0951V (BHXO951V)
@ Heidenhain_LC183_10nm_ENDAT22 (Heidenhain LC183 1

#= Panel (Panel) @

< [om r

@ [7] Axes declaration do not require drives in ‘Device™

ERR_ADR_NONDEF : Not all dedared logical axes have been assigned

Select — “Flexium_NCK” and click — "MachineConfig" — "Options" to
open the dedicated editor.

Select — “Address” to select the NCK address according to the rotary
switch in front of the NCK.
Please refer to Flexium System Installation manual M00009.

Click on tick box (v') — “xxxxx” functions to define the functions that you
want to use or parameterize.

®O© OO

If the system is On Line, the button "Synchronize" will retrieve automatically
the options available in the system

N.B. This definition has no effect on the system features it just gives access
to option specific pages.

©

Select — “Axis declaration .....” if you haven't declared Drives in the Device
window, click on — the check box to be able to declare axes.
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22.2 Settings
The tab "Settings" gives you access to:
* Xxis sampling and PLC exchange timings.
* Units of measure and display.
* Global speeds characteristics.

@ ©)

m Mono_DriveX PLC_PRG m Flexium_NCK X -
MachineConfig {1.1) |Axes Calibrations {1.2) | DynOperator {1.3) I Parameter editor (1.4) I Compare {1.5) I Status | Information
UM NCK et Flexium_NCK (1.1.1.2)
-4 Handwheels
2%, Channels Optlons” Settings | Programming I Memary| I M\scellanecusl
[~ &« Channel 1 ENC
_)( @0 Mono_DriveX Sampling 2000 = us
¥ @1 Mono_DriveX_1 =
N° of CNC cycle between 2 CNC - PLC communications 3
Intemal Units Display Format
Linear Axes Unit Linear axes Display Format
Rotary Axes Unit 1/10000 * - Reotary axes Display Format | 1/10000 * -
Speeds
Reduced speeds {mm./min} and {*/min) JOG speeds (mm./min)
Linear axes 4000.000 Slow 50.000
Rotary zxes 40D00.0000 MNormal 1000.000
Fast 5000.000

Flexium_NCK (1.1.1.2)

| Options | @ Settings | Programming | Memory | Miscellaneous
S —— |

Sampling 2000 = us
N° of CHC cycle between 2 CNC - PLC communications 3
Intemal Units Display Format
| L9| Linear Axes Unit Linear axes Display Format
Rotary Axes Unit 1/10000 * -2 Retary axes Display Format | 1/10000 * -
Speeds
Reduced speeds (mm/min) and (*/min) JOG speeds (mm/min)
Linear axes 5{00.000 Slow 50.000
Rotary axes 40000000 MNormal 1000.000
Fast 5000.000
[ Dt |7 Eply || cencel

®

Select — "MachineConfig" and click — "Settings"to open the dedicated
editor.

Select — “Sampling” to select the axis samplig and PLC exchange
timinings.

Select the tabbed window — “Internal Units” to select the Units of
measure.

Select the tabbed window — “Display format”to select the internal units
visualization format.

Select — “Speed” to define the Safety and Jog speeds.

Click on — “Apply” to enter all the modifications in this page, then a
orange icon appears during the modification.
(After the modification it returns grey)

@ 60O
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General CNC configuration with Flexium Tools

223 Programming

The tab "Programming" gives access to:

« Comprehensive set of adjustments and parameterization.
» Definition of subroutines invoked by M functions.

©)

Flexium_NCK (1.1.1.3

Settings | Programming Memoryl Miscellaneous

Range search in decreasing direction

[ Indexed program call by M functions

[] SEARCH: transmission of decoded M and T_.
[] Programming in INCH (G70)

[ Force the T functions to 0 on RESET

[ Inhibition of inter-axis calibration by program .
[ Transmission of T and M in TEST mode

[ Inhibition of automatic spindle speed range

] Feedrate programming unit mmirev
[ Forcing manual mode enabled

[ Inhibit HOMING wvia the keyboard
] Sub-program call on RESET

[ Inhibit Feed Stop in rigid tapping
[] Enable G52 in tilted plane

[ Inhibit detection of error 148

[ "Homing Done” remains valid [] Handwhee! Filter

[] Enable writing of Y0130 and V0131
[ Limitation of spindle speed is mandatory
[ 5 value of G32 is limited

[C] Fast coded M function
] Spindles release
[ Reference spindle

M Function Program ]
Flexium_NCK (1.1.1.3)

| Options | Settings| ® Programming | Memory [ Miscellaneous |

Range search in direction
Indexed program call by M functions

[] Feedrate programming unit mmirev.
[C] Forcing manual mode enabled
SEARCH: transmission of decoded M and T... [] Inhibit HOMING via the keyboard
Programming in INCH (G70) [£] Sub-program call on RESET

[] Force the T functions to 0 on RESET [] Inhibit Feed Stop in rigid tapping
[ nhititian of inter-auxis calibration by program..| (] Enable G52 in tited plane

BT of T and M in TEST mode [] Inhibit detection of error 143

[ Inhibition of automatic spindle speed range

[7] “Homing Done” remains valid

[ Enable writing of V0130 and V0131

[ Limitation of spindle speed is mandatary
[T Svalue of G92 is limited

[T Handwhes! Filter

[] Fast coded M function
[ Spindles release

[T] Reference spindle

M Function Program -
Flexium_NCK (1.1.1.3)
Optons [ Setings ] Prosraming [ Memany | Mscelansous]
: ar ®
ram call by M functions [[] Forcing manual mode ent
R N e oo || cos
Programming in INCH (G70) ] Sub-program call on RESET

[ Force the T functions to 0 on RESET [ Inhibit Feed Stop in rigid tapping
Inhibition o inter-axis calibration by program. [] nable G521 tilted plane

[C] Transmission of T and M in TEST mode [ Inhibit detection of error 143

[ Inhibsition of automatic spindle speed range.

[ "Homing Done” remains valid
|| Enable writing of V0130 and V0131
[T Limitation of spindle speed is mandatory

[C] Handwheel Filter
|| Fastcoded M function
[ Spindles release

[7] Referance apindlc

= smucacvz@a

M Function

Select —» "MachineConfig" and click oon — "Programming” to
open the dedicated editor for a comprehensive set of adjustments
and parameterization.

Click on tick box (v') to set the functions.

Click on — “Apply”to enter all the fuction modifications in this
page, then a orange icon appears during the modification.
(After the modification it returns grey)

This tab shows the definition of subroutines invoked by M functions.

® @O 0
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224

Memory

The tab "Memory" gives access to the parameterization of the different memory zones:

+ Zone NUM reserved by NUM for specific part programs or macros.

+ Zone OEM reserved by the OEM for machine specific part programs or macros.

+ Zone Customer reserved for customer specific macros.

» The size of zone 0 is linked to what has been used for the other zones. It is the area where the
part programs are stored and executed from.

» Table size configuration.

FlexiumpNCK (1.1.1.4) O)

Options  Settings  Programming Miscellaneous

Memary size

CNC Memary zone

Zone 3i NUM
100 kByre

Zone 2: OEM
500 kByte

Zone 1: Custormer

100 kEvte

Zone 0 User

Program stack

100000 Byte

¢ Zone 1t Customer
‘- Zane 21 OEM

From
transformation

Prograrm

nurber Atkribuke

Comment

Load Delete

FlesiumpNEK (1.1.1.4)

Memory size

CNC Memary zone

Zone 3 MUM
(Byte

;- Zone 1t Customer
£ Zone 2: OEM

Zone 2: OEM
(Byte

)

Zone 1 Customer
(Byte

Zane 0: User

Program stack

100000 | Byte

E81000-E52000

Table size

1000

®

EGE table

Elements [

Frogram

bt Attribute

Commertk

Load Delete

transformation

Zone 3: HUM

Load

Delete

Load

Default

Apply Canicel

Delete

Select — "MachineConfig"and click — "Memory"to open the dedicated
page for the parameterization of the different memory zones.

Click on — "Zone" area then insert the new value, then a orange icon
appears during the modification.

Click on — “Apply” to enter the modification.
After the modification the icon returns grey.

®@®E

Table size: keep the default value.

28
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General CNC configuration with Flexium Tools

225 Miscellaneous
The tab "Miscellaneous" is reserved for final adjustments:
+ Error tolerated on circles (see P52).
* Minimum time to execute a block (see P51).
» Backtrack and retrace (see P114).
» Time for error 249 (see P99).
+ Size of the look ahead buffer (see P54)
» RTCP path checking (see P52 N1).

@

[ Mono_privex PLC_PRG [ Flexium_NCK %
MachineConfig (1.1) | Axes Calirations (1.2) | DynOperater (1.3) | Parameter editor (1.4) | [compare (1.5) | status | informaton
7| Flexium_NCK (1.1.1.5)

Handvheels
Channels Options | Settngs | Programming | Memory] Miscelancous ||
- & Channel 1 CNC ————

X @0 Mong_Driv
- ¥ ©1 Mono_Driv
L zee
Lo g 51224

Programmed trajectory’ @

Actual trajectory

Min. execution time 0 ms

Number of blocks to backtrack 100 i @
Number of stared points 10 i

Recall distance 0.000 mm

Max Time for Error 249 Detection 64 ms

Number of blocks in look-ahead buffer (for channel) 0 Q

Path checks in RTCP 0.000

[@_mono_privex PLCPRG (] Flexium_NCK x
MachineConfig (1.1) | Axes Calibrations (1.2) | DynGperator (1.3) | Parameter editor (1.4) [ Compare (1.5) [ Status [ Information |
[E- @ §Fetun KEK ]| Flexium_NCK (1.1.1.5)
Handwheels
1%, Channels | Options | Settings | Programming | Memory | Miscelaneous |
- & Channel 1 CNC Ermor on circles
%6 on
Y1 ron
z@2 Programmed trajectory
s1@24
Actual trajectery
Min. execution time 0 ms
Number of blocks to backtrack 100 1]
Number of stored points 0 1}
Recall distance 0.000 mm
Mazx Time for Error 249 Detection 64 ms
Number of blocks in look-ahead buffer (for channel) 50 o
Path checks in RTCP 0.000
Dottt [ ey || canont
@ Select — "MachineConfig" and click — "Miscellaneous" to open the dedi-
cated page for the final adjustments.
@ @ @ Click on — "xxxx" function to modified the functions values.
Insert the new value then a orange icon appears during the modification.
@ Click on — “Apply” to enter the modification.
After the modification the icon returns grey.
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2.2.6

Handwheels

Clicking on "Handwheels" gives access to defining the handwheels used whether NC connected or

CAN connected.
A handwheel cannot be both CAN and NC.

Additionally this tab gives the possibility to define the overspeed coefficient used with G12 function

(see Flexium* Programming manual M00040).

X NUM DG project” - Flexium Tools . = | B eS|
Gl Edt Vew Poject Bud Onine Debug Instuments Took lWndow el
Sh—4 = k=] [ 2= i | o5
& ey X o
Devices - ax riveX PLCPRG ) (7] Flexium_NCK x E
& s i ) | Axes Caiibrations (1.2) | DynOperator (1.3) | Parameter editor (1.4) | Compare (1.5) | Status | Information
[ Flexium_RTS (Flexium RTS)
B0 PLC Logic
= ) Application
8 Lirary Manager
PLC_PRG (PRG)
Eﬂ: Symbol configuration o
= {8 Task Configuraton 8
2 ncres gsen
& pLc_PrG
§ Fiexium 1_NCK @0 (Flexium+ NCK)
= Panel (Pane))
[ Mono_Drivex PLC_PRG [ Flexium_nCK X
MachineConfig {1.1) |Axes Calibrations (1.2) I DynOperator (1.3) I Parameter editor (1.4) I Compare (1.5) I Status I Information
Handwheels (1.1.7)
Ne1 @0 NC [F] CaN
N=2 @1 [#F] NC @ [F] CaN
Ne3 @2 [E] NC CAN
N°g @3 [F] NC [ can
Overspeed
Multi 128 Divi 128
Default ] ’ Apply ] ’ Cancel

configuration.

Select — "Handwheels" to open the dedicated page for the handwheels

icon appears during the modification.

Click on — tick box (v) to set the handwheels configuration, then a orange

Click on — “Apply” to enter the modification.
After the modification the icon returns grey.

@ ® G
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General CNC configuration with Flexium Tools

2.3 Channels
2.31 Channels Configuration

Click on "Channels Configuration" and add as many CNC or Auxiliary channel as required in your

£X NUM DG project” - Flexium Tools E‘E‘g_l

fle Edt View Project Buid Onine Debug [Instuments Took Window Help

B = =] [ =) O %

B ey P 123

Devices ~ & x| “F MonoDripex PLCPRG ' (1] Flexium_NCK X -
=g mm oG T} | MachineConfig (11) | Axes Calibrations (1.2) | DynOperator (1.3) | Parameter editor (1.4) | Compare (1.5) [ Status | Information

=-[@ Flexium_RTS (Flexium RTS) BN NGO
g
= Bl e Loae N Channels (1.1.2)

=€} Application 7 Number of channels = 8

(# Library Manager - Channel Type Spinde Axes
PLC_PRG (PRG) g:x @oMon | | == 4 TE
"2 Symbol configuration . *Zilz'”'“‘
= [ Task Configuration © stz
=g BusCyde -
3] rLC_PRG
=@ §f Flexium_NCK @0 (Flexium-+ NCK)
= Mono_DriveX @0 CH1 (Mono-DriveX)

= MDLUXO 144 1Cx000¢_10kHz (MDLUXO1 Add CNC Add Aux.
® g5y (Brx07s 1Y) Channel... Channel...

@¥ A _high_Res_Multitum (A High Res

- @_{ ’é“” [ Mono_Drivex PLC_PRG [ Flexium_ncK x
MachineConfig (1.1) | Axes Calibrations (1.2) | DynOperator (1.3) | Parameter editor (1.4) | Compare (1.5) [ Status [ informati
@ [ & § Flexiom_NCK Channel 2 (1.1.3)
#= Panel (P 4 Handwheels
(-5, Channels 1 [ Configuration | Settings
£ & Channel 1CNC | | Type Type of machine
X @0 Mon = &
¥ @1 Mon ® © Milling @
& Z@2 @) Turning
. sLe
- =xiChannal 2 CNC) D
5 x5 Spindles @ © Front turret
W Y@s 1 S2@4 (©) Rear turret Channel Configuration
7 s2@4
s 2 Channol 2 (1.1.3)
2 ey Configursion | Setings
Type Type of machine
4 [7] U On diameter 2 —
@ Turing
P E— Axes @
x@3 Bu BA ‘5 Select physical address
@ Y@5 v ee 2 || ndaress (e S
Bz Ew Ec ]
;
Default fces
wixes mu A
ay av Os
Bz Bw He
[ pemut [ meey [ coneel
MachineConfig (1.1) | Axes Calibrations (1.2) | DynOperator (1.3) | Parameter editor (1.4) | Compare (1.5) | Status

= B Flexdum_NCK Channels (1.1.2)
i Handvheels

L e i 1| Number of channels = 8

i i Channel 1 CNC | | Channel Type Spindle Axes
=~ & Channel 2 CNC

1

CNC
2 Joc 2 [xv ]

Channel... s Delete Channel

l Add CNC H Add Aux. ]

@ Click on — "Channels" to open the dedicated channels page configuration.
Click on — "Add CNC Channel or Aux Channel" to create a new channel
and add as many CNC or Auxiliary channel as required in your configuration.

@ Click on — tick box (v') to set the "Type of machine" (Milling or Turning).

@ Click on — tick box (¥') to set the "Axes" addresses selection.
Note. Up to 9 axes each one linked to a particular drive or address.

@ Click on — tick box (v') to set the "Spindles" addresses selection (up to four
spindles).

Select with the tabbled window the "Logic" and "Physical address" then click
on — “Apply” to enter the modification.

@ New Channel 2 CNC page.

It is not possible to declare more channel than defined on the NCK / Options
screen.
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2.3.2

Channels Settings

The tab "Settings" gives access for each channel individually to:

« Channel specific dynamic (Time constant — gain and High Speed Cutting parameters).

* Feed override range.

* Rigid tapping settings .

£X NUM DG.project - Flexium Tools

HeE & @ AL
& ey P X 3
Devices >y X
=45 MmMDG -
= Fexium_RTS (Flexium RTS)
= Bl pLC Logic

=} Application
i) Library Manager
PLC_PRG (PRG)
™5 Symbol configuration
=+ Task Configuration
=g BusCyde
&) PLC_PRG
= Flexium_NCK @0 (Flexium+ NCK)
= Mone_Drivex @0 CH1 (Mono-DriveX)
= MDLUXD14A1Cx00¢_10kHz (MDLUXO1
W BHXO751V (BHXO751V)
@W 4 _righ_Res_Multiturn (A High Res
=@ Mono_Drivex_1 @1 CH1 (Mono-DriveX)

File Edit View Project Buid Online Debug Instruments Tools Window Help
Ol o

@ Mono_Drivex

[ Flexium_nck x

FLC_FRG

MachineConfig (1.1) | Axes Calibrations (1.2) | DynOpErator (1.3) | Parameter editor (1.4) | Compare (1.5) | Status | Information

- B Flaxium_NCK
Handwheels
£, Channels
&~ =iChannal 1 CRIC)
X@0Mon
Y @1Mon
-5 Z@2
o) S1@24

Channel 1(1.1.3)
Configuration | Settings

Seftings

#= Panel (Pane))

=[] MDLUXDZ1A 1Cx000c_10kHz (MDLLXO2
W BHY951V (BHX0S51V)
@M Heidenhain_LC183_10nm_ENDATZ|

Axis position anticipation time constant 6000

10

anticipation

Channel specific time constant 60000 ps
Partial Feed forward(outside HSC) 0 =
humber of terms for HSC filter 0 1l
Fotertiometer Min-Max range
Min 0 % Max 120
Rigid tapping settings (xes data)
Integration time constant 200 n

Default

® ©

Channel 1(1.1.3)

Setings

Settings
Channel specific ime constant 60000
Partial Feed forward{outside HSC) 0O

L Number of terms for HSC filter 0

Patertiometer Min-Max range

Min 0 %

Rigid tapping settings (axes data)

Max | 140|

Integration time constant 200 [1

Axis position anticipation time constant 6000 [1

Spindle zero crossing anticipation time constant 10 [1
Default ”’ Apply ”’ Cancel

Click on — "Settings" to open the dedicated channels page settings.

Enter the new value for the Channel specific dynamic,
then click on — “Apply” to enter the modification

Enter the new value for the Feed override range,
then click on — “Apply” to enter the modification.

Enter the new value for the Rigid tapping settings,
then click on — “Apply” to enter the modification.

@ ®®OE

Example of Feed override range modification.
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General CNC configuration with Flexium Tools

2.3.3 Axis channels
2.3.31 "Settings"

Select each axis individually and enter its structural characteristics.

@

£X NUM DG.project - Flexium Tools = | (5] [
Fle Edit View Project Buld Online Debug Instuments Tools Window Help
B S % f - i | o5
& & P LS
Devices ~ 8 X|| “F Mono_privex ([ Flexium_uck x PLC_PRG -
=g M DG T} | MachineConfig (1.1) | Axes Chibrations (1.2) | DynOperator (1.3) | Parameter editor (1.4) | Compare (1.5) | Status | Information
= (i Flexium_RTS (Flexium RTS) 5
=80 & ff Fledum_NCk Mono_DriveX (1.1.4.1)
gechoos Handwheels
= £ Application E14, Channels Settings |Kinematics | Travels | Servosystems [ Hsc |
i Library Menager - @ _z« Channel 1lene.
PLC_PRG (PRG) g X @0 Mono,_DriveX Measured
e ¥ @1 Mono_DriveX_1
2 Symbel configuratien A ] With reference QUTPUT
=-[#8 Task Configuration 8 s1024 @
=& BusCyde L Displayed
& rLc_prS Servo

=@ i Flexium_NCK @0 (Flexium -+ NCK)

[ Carriericarried
= Mone_Drivex @0 CH1 (Mana-DriveX)

= MDLUX014A1CI00c_10kHz (MDLUXO1 [0 clampable
W BHXO751V (BHXO751V)
@ 4_High_Res_Multiturn (A High Res [ Retary Quantified movement (in degrees) |0.000

= Mono_DriveX_1 @1 CH1 (Mono-DriveX)
= ﬁ MDLUX021A1Cxxxx_10kHz (MDLUX02|

W BHX0S51V (BHXD951Y) S
@M Heidenhain_LC183_10nm_ENDAT2|

#= Panel
Mono_DriveX (1.1.4.1)

Settings ||Gnematics I Travels I Servo-systems I HSC |

Measured
\nfith reference OUTPUT

Displayed
Servo
CIF— [] Carrier/carried
Clampable

[ Rotary Quantified movement (in degrees) [0.000

®
[ e

Clickon — "X@O0Mono_Axis" to open the dedicated axis page settings.

Click on — tick box (v) to set the Axis configuration, then a orange icon
appears during the modification.

Click on — “Apply” to enter the modification.
After the modification the icon returns grey.

CIHCHS,
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2.3.3.2

"Kinematics"

Thetab "Kinematics" gives access to the speed and acceleration characteristics of each particular axis.

©)

X @0 Mono_DriveX
¥ @1 Mono_Drivex_1
W zez
5 S1@2+

PLC_PRG (PRG)
™5 Symbol configuration
= [#4 Task Configuration
=& BusCyde
&) PLc_PRG
=@ i Flexium_NCK @0 (Flexium + NCK)
=@ Mono_Drivex @0 CH1 (Mono-Drivex)
= MDLUX014A1C000_10kHz (MDLLKD1
A BHXO751V (BHXO751V)
@® A_High_Res_Multiturn (A High Res
=@ Mono_Drivex_1 @1CH1 (Mono-Drivex)
=-f MDLUX0Z1A1C000:_10kHz (MDLLKDZ|

X NUM DG.project - Flexium Tools SRECE X
fle Edit Wew Project Buld Orline Debug Instuments Took Window Hep

BEd & &b 0 i - [isllRe

[ =y 2

Devices -~ % [# Mono_Drivex [ Flexium_NCK x PLC_PRG -
=g o6 T | MachineConfig (1.1) | Axes Chiibrations (1.2) | DynOperator (1.3) | Parameter editor (1.4) | Compare (1.5) | Status | Information

=-[@ Flexium_RTS (Flexium RTS) .
=30 E- ff Flexdum_NCK Mono_DriveX (1.14.6)
S Handwheels
=€) Application - Channels Kinematics | Travels | Servo-systems | Hsc |
(i Library Manager - @ = Channel 1 cnC.

1

Vmax | 5000.000 mmimin @
1
| Vork Rapid

Gmaxl 500.000 500000  mmis?
1

Measurement conversion

Auto calcuiation
Muls 1
@ Linear sensor

Divi 1 © Rotary encoder
W BHXD951V (BHXDISIV)
@® Heidenhain_LC183_10nm_ENDAT2| (Measurement step (before xd Om
#2 Panel (Panel)
Mono_DriveX (1.1.4.6)
Settings Kinematics |Trave|s I Servo-systems IHSC |
Vimax | | 6000.000 mimdmin @
« : wark Rapid
Gmax!| 500.000 500.000 mm/'s?
1
: >
[ i
Measurement conversion
_ Auto calculation
Multi 1 _
@ Linear sensor
Divi 1 (©) Rotary encoder
(Measurement step (before x4 Om
Default ’ Apply ] ’ Cancel

dedicated configuration page.

Click on — "X@O0Mono_Axis" then click on "Kinematics" to open the

Enter the new modification, then a orange icon appear during the modification..

For Analog Axis only!

Please refer to MDLUX parameters manual M00031 for more detailed
information upon the "Measurement conversion Multi / Divi".

Click on — “Apply” to enter the modification.
After the modification the icon returns grey.

® ©®
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General CNC configuration with Flexium Tools

2.3.3.3 "Travels"

The tab "Travels" gives access to:

« Software travel limits.

Backlash value.

Homing characteristics for non-absolute measured axes.

@

X NUM DG project - Flexium Tools

= [t

Fle Edt Wew Project Buid Onine

Debug Instruments Tools Window el

fa e | o5
[ mono_prvex

p

&

Flexium_NCK x [[5] PLC_PRG

fed & [
B XXX EE X
Devices v o X
=45 MmDE >
=i Flexium_RTS (Flexium RTS)
= [0 PLC Logic

=k Application
@i Library Manager
PLC_PRG (FRG)
™3 Symbol configuration
= [ Task Configuration
= & susCyde
&) pLc_PRG
B Flexium_NCK @0 (Flexium + NCK)
= Mono_Drivex @0 CH1 (Mono-Drivex)
= MDLUX014A1C000¢_10kHz (MDLUXO 1
| BHXOTS 1V (BHXO751V)
@ A_vich_Res_Muititurn (A High Res
= Mono_Drivex_1 @1CH1 (Mono-Drivex)
= MDLUX021A1CK0x_10kHz (MDLUXD2
W BHX0951V (BHX0951V)
@® Heidenhain_LC183_10nm_ENDAT2]
#= Panel (Panel)

- Handwheels
%, Channels
=] & Channel

MachineConfig (1.1) |[Axes Salratons (1.2 | Dynperator (1.3 | Parameter editor (1.4) | Compare (1.5) | status | information
=~ ff Flexium_NCK Mono_DriveX (1.1.4.7)

Settings | Kinematics | Travels |servo-systems [rsc |

1ene

5 z@2
5 st@2s

X @0 Mong, Drivex
¥ @1 Mono_bDnvex_1

Min  9999999.999  mm Max 9999999.993  mm

| |
1 2 1
' 0 ORPOM(+) '
! ! 0.000 e !
= —
P ! ;
q ‘4' W 1 Ij
LI oo a2l
U Origin 0

| ~ Endof travel
I
k

Measurement direction

on absolite axes homing

Backiash emor compensation

Direction ~ + @

] Home switch not present

®

Mono_DriveX (1.14.7)

| settings | Kinematics |

Travels |Servo-systems | HsC |

|
| — Endoftravel
L
T

S | Min  9999332.595  mm Max  9999993.233 mm
1 | 1
< 'i‘ >
. ] — ORPOM() _ |
! 1 0.2 mm @ !
] i I
//// _@ L L

N e ‘ ﬁ

& + i -3
il a-s Al A
Origin

|
End of travel + |
|

nen absolute axes homing
Direction ~ + @

[7] Home switch not present

Measurement direction

Backlash emor compensation

Default

[ Apply

J(

Cancel ]

Clickon — "X@OMono_Axis" then click on on — "Travels" to open the
dedicated configuration page.

®|

Enter the new value modification on "Measurement direction” , then a orange
icon appear during the modification.
Click on on — “Apply” to enter the modification.

Click on — "Direction” radio button to select "/ + direction”, then a orange
icon appears during the modification.

Click on — “Apply”to enter the modification.

Click on — tick box (v) "Home switch not present” to set the homing switch,
then a orange icon appears during the modification.

Click on — “Apply”to enter the modification.

®

Enter the new value modification on "Backlash error compensation”, then a
orange icon appears during the modification.
Click on — “Apply” to enter the maodification.

Modification example.
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2334 "Servo-systems™
The tab "Servo System" gives access to:
* Approach speed (see P33).
» Axis specific time constant if required.
» Axis dynamic characteristics.

©)

€ NUM DG project - Flexium Tools (=5 ]

Fle Edit View Project Buld Onlne Debug Instuments Tools Window H

B = N a1 - i | of
& ey P 123
Devices > 7% [@ Mono_Drivex ] Flexium_NCK % PLC_PRG -
= MM oE T | MachineConfig (1.1) | Axes Galibrations (1.2) | DynOperator (1.3) | Parameter editor (1.4) | Compare (1.5) | Status | information
= [ Flexium _RTS (Flexium RTS) =
o - f Fledum_NCK Mono_DriveX (1.14.8)
B0 petoge P Handwheels
= Application 1, Channels [[settings [ kinematies | Travels| Servo-systems [msc
) Library Manager - @ =« Channel § ONC
PLC_PRG (PRG) F gx @0 Mono_Drivex @
5 b= 3 Approach speed o mm/min
™3 Symbol configuration H anazlmeAs [ ]

-5 z@2

= [## Task Configuration [ ey FeedForward 0 %
=% BusCyde =

Time constant 7] of channel @
3] pic_PRG didt 50000 bs
=@ [ Flexium_NCK @0 (Flexium-+ NCK) x
= +a Ep =+,
' Mono_Drivex @0 CH1 (Mono-Drivex) S <)
=-[ MDLUXO 144 1Cx000_10kHz (MDLUKD 1 -

b

| BHXO751Y (BHXO751V)
@¥ A_righ Res_Multiturn (A High Res 8.000 Max. following error [mm]
= Mono_Drivex_1 @1 CH1 {Mono-DriveX) 0 Dynamic movement contral [mmimin] @
= B MOLUXD21A1Cxxxx_10kHz (MDLUXDZ| 50.000 (szsstrnr e ]

W BHXOISLY (BHXDS51V)
@ ¥ Heidenhain_LC183_10nm_ENDAT2
#= Panel (Pan

muiti

Mono_DriveX (1.1.4.8)

| Settings | Kinematics | Travels | Servo-systems | HSC

Feed Forward 0 %

Time constant of channel
60000 Hs

=

8.000 Mazx. following error [mm]
o Dynamic movement control [mmimin]
50.000 In-position window [um]

multi

divi

o o

Clickon — "X@OMono_Axis"then click on — "Servo-systems"to open the
dedicated configuration page.

Enter the new value modification on "Approach speed”, then a orange icon
appears during the modification.
Click on — “Apply” to enter the maodification.

Click on — tick box (v') "Time constant", then a orange icon appears during
the modification. Click on “Apply” to enter the modification.

Enter the new value modification on "Feed Forward" , then a orange icon
appears during the modification.
Click on — “Apply” to enter the modification.

® @ ©®6
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General CNC configuration with Flexium Tools

2335 "HSC" High Speed Cutting
The tab "HSC" gives access to:

* Acceleration anticipation active only if High Speed Cutting is validated at the channel level.
» Anti pitch characteristics.

@

X NUM DG project - Flexium Tools (=15 )

Ble Edit View Project Buld Onine Debug [nstruments Tools Window Help

HzE S [ 22 i | 0

& & g x

Devices > 3 % [ Mono_privex [ Flesium_nck x PLC_PRG =)
= MMOG =

MachineConfig (1.1} | Axes Chibrations (1.2) | DynOperator (1.3) | Parameter editor (1.4) [ Compare (1.5) | status [ information
= Flexium_RTS {Flexium RTS)

= Bl e - ff Flaaum ek Mono_DriveX (1.1.4.9)
6 - §p Handwheels
=} Application £, Channels [ settings | Kinematics | Travels | servo-systems iT‘

(i Library Manager =] Foceleration anticpation
PLC_PRG (PRG) 5 &0 Hong BriveX
™3 symbol configuration - Y @1 Mono_DriveX_1
Terms of
HSC Filter

W Ze2

= [ Task Configuration ¥ ste

= BusCyde
&) pLc_PRG
=@ § Flexium NCK @0 (Flexium-+ NCK)
=@ Mono_Drivex @0 CH1 (Mono-Drivex)
=[] MDLUXO1441Cx000_10kHz (MDLUXO L
A BHXO751Y BHXO751V)
@® A _righ_Res_Multiturn (A High Res
=@ Mono_Drivex_1 @1 CH1 (Mono-Drivex) Artipitch
= MDLUXD21A1Cx00_10kHz (MDLLXOZ| mm @
A BHX0951Y (BHX0951V)
@ W Heidenhain_LC183_10nm_ENDATZ] [ —l
#= Panel (Panel) oo

50000 s [ -

Mono_DriveX (1.1.4.9)

Settings | Kinematis | Travels | Servo-systems | © HSC |

Acceleration anticipation

Terms of
HSC Filter

Anti-pitch

0.000

| 60000 us J_ -

[ | ow

@ Click on — "X@O0OMono_Axis" then click on — "HSC"to open the dedicated
configuration page.

@ @ Enter the new value modification on "Acceleration anticipation" and "Anti-pitch”
, functions, then a orange icon appear during the modification.

@ Click on — “Apply” to enter the modification.
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24

Other tabs of NCK device

241
2411

AXxis calibration

Axes

Axes calibration: correction of positioning errors on the travel of each axis individually.
The possibilities are:

Import directly a calibration table (ASCII format).

Enter the points individually; the correction can be different according to the direction.

@

£X NUM DG.project - Flexium Tools

=B
Ele Edit Mew Project Buid Onine Debug Instruments Tools Window Help
e & [ Yo - | o5
[ a9 a8 2
BNy = O 23 PLC_PRG [f] Mono_ Drivex ] Flexium_NCK X -
=5 mmoc T} |[ Machineconfig (1.1) | Axes Calibrations (1.2) |DynOperator (1.3) | Parameter editor (1.4) | Compare (1.5) | Status [ Information

=-[@ Flexium_RTS {Flexium RTS)

= Bl PLC Logic Flexium_NCK(1.2.0)

=& Application
i sas Axes | InterAxes
i) Library Manager

PLC_PRG (PRG)

s 00-x-c{1)
"5 symbol configuration T

= (@B Task Configuration Bt osicion B Positive dir. C Negarive air. D
=g BusCyde 0z - 2 - Ci1)

8] pLc_PRG

i Flexium_NCK @0 (Flexium++ NCK)
=8 Mono_DriveX @0 CH1 (Mono-DriveX)
=B MDLUX014A1CK00x_10kHz (MDLUXO 1]
A BHX0751Y BHXO751V)
@® A _righ_Res_Multiturn (A High Res
=@ Mono_Drivex_1 @1 CH1 (Mono-Drivex)
= MDLUX021A1Cx000_10kHz (MDLUKDZ|
A BHX0951V (BHX0951V)
@® Heidenhain_LC183_10nm_ENDAT2|
#= Panel (Panel)

@ P ] Add/ModifyPoint
c ]
8 o Delete Point
VadineConfig (L) | A*es Calbrations (12) |DynOperator (L3) | Paremeter ediior (1.4 | Compare (1.5) | Status | information] e,

Flexium_NCK(120)

Axes | Interaes

- s 00-x- (1)

« il
== Basition ® Positive dir. C Negasive dir. D
o1 - ¥ - ci)
0z -z - ci sa000 100 120

T e

@ ¢ w @
o

Import XCA file. Aozt

Click on — "Flexium_NCK X" then click on — "Axis Calibration" to open
the dedicated axis page settings.

Enter individually the axis modification values on:
- "P" Position travel,

- "C" Positive direction correction,

- "D" Negative direction correction.

Click on — “Add” to enter the modification and the new values will appears
in the table .

Click on — “Import XCA file...” to import directly a calibration table
(ASCII format) .

®e© 0
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General CNC configuration with Flexium Tools

2.41.2 InterAxes

Inter axes calibration gives the compensation of positioning error of an axis according to the position of
another axis (Master Axis).

The possibilities are:
» Import directly a InterAxes calibration table.
+ Enter the points individually.

X NUM DG.project” - Flexium Tools = | B

Ble Edit View Project Buid Oniine Debug Instuments Tools Window Help

SR~ = =] a4 1L - | %
& o5 pe px 29
Devices v 3 x “[5] Pc_PrG [{]_Mono_briveX [ﬁ Flexium_NCK X =2
=G mmoe T |[ Machineconfig (1.1} || Axes Calbrations (1.2) | DynoOperator (1.3) | Parameter editor (1.4) | Compare (1.5) | status [ information
= [@ Flexium_RTS {Flexium RTS)
= &l pLC Logic Flexium_NCK(12.1)
= i} Application
£ [ttera
S r—— e

PLC_PRG (PRG)

Axis Master Axis Points
- [
= (@ Task Configuration T ey n Position P Correstion €
= g8 BusCyde 0z - z - C(1)
8] ric_rrG

=B Flexium_NCK @0 (Flexium-+ NCK)
= Mono_DriveX @0 CH1 (Mono-DriveX)
= ﬁ MDLUX0 14A 1Cxxxx_10kHz (MDLUX01]
W BHXO751V (BHXO751V)
@ a_igh_Res_multiturn (A High Res
= § Mono_DriveX_1 @1 CH1 (Mono-DriveX)
- @ MDLUX021A 1Cx000¢_10kHz (MDLUX02|
W BHX0951V (BHX0951V)
@® Heidenhain_LC183_10nm_ENDATZ|
#= Panel (Panel)

Add/Modify Point

®
©0

Delete Point
i P—
e e |

P 40000 AddjModify Point
Delete Point
Import XIC file. Accept

Click on — "Flexium_NCK X", then click on on — "Axis Calibration" and
click on — "InterAxis" to open the dedicated axis page settings.

Enter individually the axis modification values on:
- "P" Master axis position,
- "C" Correction on the slave axis.

Click on — “Add” to enter the modification and the new values will appear
in the table.

Click on — “Import XIC file...” to import directly an inter-axes calibration
table.

®E©@ ®G
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24.2 DynOperator (Dynamic operators)

"Dynamic operators": this tab is used to create and store dynamic operators in C program into the
CNC memory.

It is not related to machine parameters.

+ Additional information on how to create, compile and store dynamic operators in C is given in the
Flexium Extended Programming Manual M00020.

@

€ NUM DG project* - Flexium Tools

Fie Edt Vew Project Buld Onine Debug Instuments Tools Window Help
bEed &S [ Yo i | o
& ey X px <
Devices > 3 x PLC_PRG [ Mono_Drivex [ _Flexium_NcK_x -
=+ mmoc ¥ | MachineConfig (1.1) | Axes Calibrations (1.2) | DynOperator (1.3) | parameter editor (1.4) | Compare (1.5) | status [ information
= [ Flexium_RTS (Flexium RTS)
= Bl PLC Logic Flexium_NCK DynOperator (1.3)
=-6} Application Select DynOp Programs for this NCK
D Library Manager Silbartp
PLC_PRG (PRG) NUM DynOp Project Manager
®:2 Symbol configuration I
. 7ack Configuration NUM DynOp path C:\Documents and Settings\All Users\Dati applicazionifNUM\FXShared L] @
=-¢& BusCyde Your project path Ci\Applicazioni Interne\OpDyn_C\NoCrashD =
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=" Flexium_NCK @0 (Flexium-+ NCK) Eeech
= Mono_DriveX @0 CH1 (Mono-DriveX) New project name
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| BHXOT5V (BHIO751Y)
@ 4_High_Res_Multiturn (A High Res
= Mono_Drivex_1 @1CH1 (Mono-DriveX) [ Build ] [ Edit ]
= MDLUX021A1CH000c_10kHz (MDLUND2|
| BHXD351V (BHXDI51V)
@M Heidenhain_1C183_10nm_ENDAT2] [ dddicpfiaiaapiac ]
/= Panel (Pane)
[ Load a Dyn0p program )
Show project manager

T Freescale CodeWarrior
File Edt View Search Project Debug Tools Window Help

WEE o a By ER:R |
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#include "nunopdyn.h"

P
% Prototypes des fonctions locales: NE PAS MODIFIER

SINT22 mai
SmiTaz

i HIniTie no_ge. UINTIC nb_ars. ARGUMENT xpt): /= Point dlemtrée do la lowe cméouti
vaid int d'entzée de 1 Execution couran
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ROOTRAN hirash= FATAR
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SLNTH2 ze
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: /% Point d'entzés de la_lére exdcuti *
pt_entree MAIN = princ: /x Point d'entrés de 1 Exécution courante */
DtZemtrem FXTT = quior % Print A'entrés A 1

A AmrniETe meAenton %/

/% NOCRASH sard 1'identificatore utilizzato nsl programma pezzo ¥/
e EERE s S
&

Spt_entzes):

Clickon — "Flexium_NCK X" then click on — "DynOperator”to open the
dedicated Dynamic Operators page settings.

Select — the project then — double click to open the project .

Example of project.

CICHEC,
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General CNC configuration with Flexium Tools

2.5 Parameter editor

251 Parameter selection (i.e. P13N0)

The parameter editor gives the possibility to enter parameters values directly without the help of the
graphic editors. It can be used to adjust out of standard configuration.

Please note that the parameter editor adjust one parameter at a time; there is no interaction between
all of them (Gain and Time constant for example).

It is the responsability of the programmer to make sure the parameters are coherent.

@

£¢ NUM DG.project® - Flexium Tools

File Edit WVew Project Buld Online Debug Instruments Tools Window Help
BEE] &S| o o 4 By X | b Y 9%
BaXXE @ X

i,

Devices > |1 X m Flexium_NCK X
B MMDE ! Axes Calibrations (1.2) I Parameter editor {1.4) I Compare {2.8) I Status | Information |
= m Flexium_RTS (Flexium RTS) |
E 2 General:
=Bl PLC Logic
= e e Name: Flexium+ NCK
[{l Mono_Drivex PLC_PRG [{ Flexdum_HCK X -
| MachineConfig (1.1) [ Axes Calbrations (1.2) | DynOperator (1.3) | Parameter editor (1.4) | Compare (1.5) | Status [ Information |
S |
P13 (Handwheel measurement conversion coefficient)
Flexium_NCK - Name value Unit Description Min Max Default
PO (Displayed axes)
@ P1 (Modulo or limited excursion rotary axes) 54 1 iy e R o g = L
P4 (Axes programmable by diameter - Internal n N1 128 il Divider coeffident (DIVI) for han... 1 65535 4
P5 (Channel configuration) N2 64 ] Multiplier coefficient (MULTI) for ... 1 65535 1
P6 (Spindle definition and assignment to channel
P7 (Miscellneous functions) | N3 128 il Divider coefficient (DIVI) for han. 1 65535 4
P8 (Axes with damps) 3 N4 64 if Multiplier coefficient (MULTI) for ... 1 65535 1
P8 (s assignment to & channel) N5 128 il Divider coeffident (DIVI) for han. 1 65535 a
P11 (Measurement conversion coefficent for an
DRl el ol e P e s ] NG 64 if Multiplier coefficient (MULTI) for ... 1 65535 1
NO (Multiplier coefficient (MULTI) for handwt N7 128 o Divider coefficient (DIVI) for han... 1 65535 4q
N1 (Divider coefficient (DIVI) for handwheel 3
N2 (Muitiplier coefRcient (MULTT) for handat N3 128 if Over-speed multiplier coefficient ... 1 65535 1
N3 (Divider coefficient (DIVI) for handwheel N9 128 il Over-speed divider coefficent (0. 1 65535 4
N (Multiplier coefficient (MULTT) for handwh N1D 1 ] Multiplier coefficient (MULTT) for ... 1 65535 1
N5 (Divider coefficent (DIVI) for handwhesl 5 = o
N6 (Multiplier coefcient (MULT) for handw N1t 1 il Divider coefficient (DIVI) for han... 1 65535 4
N7 (Divider coefficient (DIVI) for handwhee! Ni2 1 if Multiplier coefficent (MULTT) for ... 1 65535 1
N8 (Over-speed multiplier cosfficent (MULTI N13 1 i} Divider coefficient {DIVI) for han... 1 65535 4
NS (Over-speed divider coefficient (DIVI) for
N10 (Multiphier coefficient (MULTT) for handt Ni4 1 if Multiplier coefficient (MULTT) for ... 1 65535 1
N11 (Divider coefficient (DIVI) for handwhee N15 1 i} Divider coefficient (DIVI) for han... 1 65535 4
N12 (Multiplier coeffident (MULTI) for hand: = 2
N13 (Divider coefident (OIVI) for handwhee N6 1 0 Multiplier coeffident (MULTT) for ... 1 65535 1
114 (Multiplier coefficient (MULTT) for handh n17 1 il Divider coefficient (DIVI) for han... 1 65535 4
15 (Divider coeffident (DIVI) for handwhee
N16 (Multiplier coefficient (MULTT) for hand:
N17 (Divider coefficient (DIVI) for handwhee

P14 (Handwheel dedaration)

P15 (Homing Direction)

P16 (Machine home position)

P17 (Axis travel limits) i

et s oo e ;
Export pa file.. | | mporta@afie.. | | [ efaukt
¥ Color Legend B P

Click on — “Parameter editor” and the parameters list will appear in the
right side.

@ Click on — “P13 (Handwheel measurement conversion coefficient)” on
the left side of the page and the parameter will appear as blue selection
in the right side of the page.

+ Itis possible to edit parameters "OnLine" or "OffLine".
* When "OnLine" only the parameters that can be changed immediately are accessible.

* Pressing "Apply"” will send the parameters to the NCK; it is not possible to edit an other parameters
as long as the changes on the current one have not been applied or cancelled.

» Color codes show the parameters that were changed and not applied or changed and applied.
* When saving the project all parameters are displayed on a white background again.
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25.2 Parameter modification (i.e. P13N0)

®

.project® - Flexium Tools

£ NUM

File Editf Wew Project Build Online Debug Instruments Tools Window Help

BEE]& o o & By X (MR 0~ 0808

B e X E |

[ Flexium_NCK x|
| Axes calibrations (1.2) | Parameter editor (1.4) | Compare (2.8) [ status | Information |_

[{ Flexium_RTS (Flexium RTS)

=20 [ @ Meno_privex PLCPRG (7] Flexium_NCK x| -
= |[ MachineConfig (1.1) | Axes calibrations (1.2) | DynOperator (1.3) | Parameter editor (1.9) | Compare {1.5) | Status | Information |
Flexium_NCK =
PO (Displayed axes)
-P1 (Modulo or limited excursion rotary axes)
P4 (Axes programmable by diameter - Internal WL 128 0 Divider coefhcient (DIVI) for han. T 5535 B
+P5 (Channel configuration) N2 64 i} Multiplier coeffident (MULTI) for . 1 65535 1
P& (Spindle definition and assignment to channel
-P7 (Miscelaneous functions) N3 128 i Divider coefficient (DIVI) for han. 1 65535 4
1" P (Axes with damps) 3 N4 64 0 Multiplier coefficient (MULTT) for ... & 65535 1
il P9 (puis assignment to a channel) N5 128 0 |Divider coefficient (OIVI) for han... 1 65535 4
P11 (Measurement conversion coefficent for an
£13 (Handwh N§ 64 O Multiplier coeffident (MULTI) for ... “ 65535 1
| 0 M N7 128 1 Divider coefficient (DIVI) for han... i 65535 4
N1 (Divid ffident (DIVI) for handwheel
N2 (uitpier cocFident (MULTI) for handwh NS 128 i Over-speed multiplier coefficient ... i 65535 1
N3 (Divider coefficient (DIVI) for handwheel N 128 i Over-speed divider coefficent (D.. 1 65535 4
l ~N4 (Multiplier coefficient (MULTT) for handw N10 1 i} Multiplier coeffident (MULTI) for .. 1 65535 1
N5 (Divider coefficient (DIVI) for handwhes!
i N6 (Multiper coefcient (MULTI) for handwt N1l 1 i Divider coefficient (DIVI) for han. 1 65535 4
N7 (Divider coefficient (DIVI) for handwhes! Ni2 1 0 Multiplier coefficient (MULTT) for ... & 65535 1
N8 (Gver-speed multiplier coefficent (MULTL NL3 1 0 |Divider coefficient (OIVI) for han... 1 65535 4
N9 (Over-speed divider coefficient (DIVI) for
N10 (Multiplier coefficient (MULTT) for handi N14 1 O Multiplier coeffident (MULTI) for ... “ 65535 1
~N11 {Divider coefficent (DIVI) for handwhee N15 1 1] Divider coefficent (DIVI) for han... 1 65535 9
N12 (Multiplier coefficient (MULTI) for hands
~N13 (Divider coefficient (DIVI) for handwhet 15 : 0 Eiipleycocticent BRI rors - L 55535 b
N14 (Multiplier coefficient (MULTT) for hand: 1 0 Divider coefficent (DIVI) for han. 1 3
~N15 (Divider coefficient (DIVI) for handwhee

[f Mono Drivex

FLCPRG (] Flexium_NCK x|

MachineCanfig (1.1) | Axes Caiibrations (1.2) | DynOperator (1.3) | Parameter editor (1.4) | Compare (1.5) | Status |

P13 (F
“Pﬂ(D'SD' d axes) E 0 Multiple Ficient (MLL 65535 =
isplayed axes] B
P1 (Modilo or limited excursion rotary axes) i 1 DA & =
P4 (Axes programmable by diameter - Internal m NL 128 [ | Divider coefficient (DIVI) for han. T 65535 B

iP5 (Channel configuration) N2 64 i} Multiplier coeffident (MULTI) for . 1 65535 1
P6 {Spindle definition and ta channel e e
P7 (Miscellaneous functions) N3 128 i} Divider coefficient (DIVI) for han. 1 65535 a4

P8 (Axes with damps) N4 64 0 |Multipiier coefficient (MULTI) for . 1 65535 1
PS (Axis assignment to a channel) = NS 128 0 | Divider coefficient (OIVI) for han. 1 65535 4
P11 (Measurement conversion coefficent for a
P N& 64 a Multipiier coeffident (MULTT) for ... 1 65535 1
P14 (Handwhesl dedaration) N7 128 1] Divider coefficient (DIVI) for han... il 65535 4+
P15 (Homing Direction)

P 15 (Machine home position) NE 128 1] Over-speed multiplier coeffident ... 1 65535 1

P17 (Axis travel limits) NS 128 a Over-speed divider coefficient (D... 1 65535 ==
P15 (Backlash error compensation) N10 1 1] Multiplier coeffident (MULTI) for ... 1 65535 1
P19 (High Speed Cutting: Feed-forward accelere o = o

P20 (Dry friction correcton ampitde) Ni1 i i} Divider coefficient (DIVI) for han. 1 65535 4
P22 (In-Position window) N12 i i} Multiplier cosffident (MULTT) for .. 1 65535 i
P23 (Maximum followig errer) N13 1 0 |Divider coefficient (DIVI) for han. 1 65535 E
P24 (Synchronised axes characteristics)

P25 (Synchronised axes characteristics) N1+ 1 0 |Multipiier coefficient (MULTI) for .. 1 65535 1
P27 (Coupling assignment for duplicated and syr N15 1 a Divider coefficent (DIVI) for han. 1 65535 4
P25 (Enable siave axis synchronization)

bilis i PR N16 1 i} Multiplier coeffidient (MULTI) for ... 1 65535 1
P31 (JOG and reduced speeds) 1 a Divider coefficent (DIVI) for han... 1 4
P32 (Maximum permissible acceleration)

P33 (Approach speed)
P35 (Subroutine call by M function)
P37 (Maximum number of M functions with acknc
P40 (Number of sensor spindle pulses by revolut
P41 (Spindle reference reversal)
« [} T V}
[ et Export XPA file... ] [ [mpmwnma_..] | [ Default ] | ik ‘ ‘ T

Now if you want to modify the "Word NO" click on — “NO”.

Click on — “Value” box enter the new value then press "Enter” and the
parameter will be indicated in orange icons as in the figure.

Now — click on “Apply” to set the modification.

Click on — “Save” icon to save the modification in the project and the

@ Now the modified parameter is indicated in green icons as in the figure.
@ saved parameter will appears as grey icons.

When the CNC is in OnLine some parameters will not be accessible.
It means they cannot be modified on fly in the CNC.

If they

can be modified, then the modification will be carried out at the

time you press "Apply".
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General CNC configuration with Flexium Tools

2.6 Compare

This page allows to compare the NCK parameters with a previously saved parmeters’ file or with the
current parameters in the NCK (only in online mode)

D€ 64_ple_vd_4_6.4_1_30_10project - Flexium Tools - o X
» proj
Edit View Project Build Online Debug Instuments Tools Window Help Y
el S [ =) (5 | | Application [Flexium_RTS: PLC Logic] = @8 by
8B oA A ofC ST P | EX
4 2] o_write @ Trace_ General i) Ubrary Manager @8 Emergency @ GB_var [ Flexium_RTs 1_read 1_read.Auto_ack [E,  O_write.w_Channels " FlesiumpNCK v
o
g
|| | machineCenfig (.13 FlexiumpNCK @0 (Flexium+ NCK)
I+ FlesumphCK @0 (Flesiunet NEKY A || name Value Unit Description Min Max Defauk A
Axes calibrations (1.2) P0 | Displayed axes
Play P EFIDFFR o Displayed axes oh FFFFFFFFR oh
P1 | Modulo o lmited excursion rotary axes
DynOperator (1.3) P4 | Axes programmable by diameter - Internal measuremer PIND 4803C0h 1] Modulo ratary axes oh FFFFFFFFh oh
P5 | Channe configuration PiND 200000h 8] Linited excursion rotary axes oh FRFFFFFFH oh
Parameter edtor (1 4) 1-B6 | Spindle defirition and assignment ko channels
PIN2 80000h 0 Enumerated positions for modula rotary axes oh FFFFFFFFR oh
P7 | Miscellaneaus Functions
Transformation (1.5} P | Axes with clamps P4t 2h il % axis displayed and programmed by diameter for t... th FFh h
£ | Ads sssgirient to o chennel Pan oh [ |Uads displayed and programmed by diameter for t.., th FFh oh
Status P11 | Measurement conversion cosfficient for analog axes
1-P13 | Handwhesl messurement conversion cosfficisnt P42 ash i} Internal measursment urit For lnsar axes [ Dimensi,., | th1h shyeh ash
P14 | Handuheel declaration P43 h il % and U axes controled by diameker in incremental . h FFh h
Information P15 | H directi
S oy P4t 44h 0 Internal measurement uri for rotary axes / Dimens... | Lhidh 8h,éh 44h
P16 | Machine home position
P17 | Axis travel lmits PSNO FOh 0 Channel [0=Turning] [1=Miling] oh FFh FFh
P18 | Backiash error compensation PENL h il Turrets [0=Rear] [1=Front] th FFh h
P19 | High Speed Cutting: Fesd-forward acceleration time cc =
e e e PeND FFFFFFFFh ] Logical addresses sssociated bo spindes @3 .., @0 | 1h,th,dh,th |FRhFFhF... | FFFFFFF
P22 | In-position window PBNI FFFFFFFFh o] Logical addresses associated to spindles @7 ... @4 | 1h,1h,1h,1h |FFh,FFhF... | FFFFFFFFh
P23 | Maximum followig error Panz FFFFOZFFh o Logical addresses associated to spindles @11 ... @8 | 1h, th,1h,1h |FFhFFh,F... | FFFFFFFFh
1 P24 | Synchranised axes correction cosfficients
P25 | Synchranised axes thresholds P FRFFFFFFh ] Logical addresses sssociated bo spindes @15 .. @12 | h,th,dh,th |FrhFFhF... | FFFFFFFH
1-P27 | Coupling assignment for duplicated and synchronized PEN FFFFFFFFR n Logical addresses associated to spindles @19 ... @16 | 1h,th,1h,1h |FFh,FFhF... | FFFFFFFFh
P28 LEnable dove axis syfchionizatin PEIS FFFFFFOGH il Lngical addresses associated to spindes @23 ... @20 | 1h,1h,1h, 1h | FPh,FFAF... | FFFFFFFFR
P20 | Lubrication pulse distance
130 | Maximum axis braverse rates Pl FRFFFFOLH ] Logical addresses sssociated bo spindes @27 ... ®24 | h,th,dh th |FrhFFhF... | FFFFFFF
P31 | 106 speeds and default speed lmies PENT FFFFFFFFh 1] Logical addresses associated to spindes @31 ... @28 | 1h,1h,1h,1h | FFhFFhF... | FFFFFFFFh
1+ P32 | Maximum permissible acceleration = e e - s o
P33 | Approach speed 8 st cemeon
P34 | Speed|imts peng a2ch il Spindle @1 defintion th FFFFFFFFh | 2Ch
b33l pubrotkiie il by Mifucion PENI0 ach 1 Spindle @2 definition th FFFFFFFFh | 2ch
P37 | Maimum rumber of M functions with acknowledge
P40 | Humber of sensor spindle pulses by revolution o] 2ch 8 pRCdEC ety i s | 2
P41 | Spindle reference reversal PEN1Z 2Ch 0 Spindle @4 definition oh FFFFFFFFh 2Ch
P42 | Spindle origins e
PEN13 ach Spindle @S defint th FFFFFFFEh | 2Ch
P43 | Spindle indexing speed and speed limits 0 SR L
P44 | spindle indexing in-position window PEN14 ach 1] Spindle @ definition oh FFFFFFFFR ach
I+ P45 | Spindle indexing gain PENIS 2Ch i Spindle @7 definition oh FFFFFFFFh 2Ch
P4 | Gneed ranne For snindies @0 .. @7 o4 ——
< 3 PEN1E 2ch 0 Spindle @3 definition oh FFFFFFFFh ach v
Color Legend I Compare R | Export Tmport
[E] Hessages - Total0 error(s), 0 warningls), 0 messagefs) |
Lastbuld; € 0 ® 0 Precomplle o 8 Project user: (nobody) <

The Editor page can switch into Compare page by a specific button.
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£C 64 plc_vd 46441 2010 project - Flexium Tools - O X
p proj
File Edit ‘iew Project Build Online Debug Instruments Tools  Window  Help xr
RS a4 0% 44 85 LT |4 | Application [Flexium_RTS: PLC Logic] ~ ©F LS ®| =
W A A SC T P |EX
4 0_virite @ Trace_ [5] Generd i Library Manager & Emergency @ GLBvar [ Flexium_RTS [5] Lread 1_read.Auto_ack =i O_writew_channels B Flesiumpnek 3w
o
g
= | | Machineconfigt1.1y LAk Changes Deletions additions Equals
asces calbrations (1.2) FlexiumpNCK @0 (Flexium + NCK)
2 -
Dynoperater (1.3) = e o) State Mame Project Uit Description Min Max Default
-~ P1 | Modulo ar limited excursion rotary axes SFIDFFh o Displsyed oh FERFRRRE oh
Parameter edtor (1.4) 5 P4 | Axes programmable by dismeter - Internal measure P1MO 4803C0h 1] Modulara.. th FFFFFFFFh oh
(-~ PS5 | Channel configuration PINL 2000000 0 Limited e... th FFFFFFFFh th
Transformation (1.6) v P | Spindle definition and assignment to channels
o P7 | Miscellaneous functions P1NZ B0000h n] Enumerat. .. ok FFFFFFFFR oh
Status [ PB | dixes with clamps paND %h 0 ¥ axis ds... h FFh h
P9 | Axis assignment to & channel PaNL o 0 Ui dis o FFh o
Information (- P11 | Measurement conversion coefficient for analog ax
[ P13 | Handwhes! measurement conversion coefFicient P42 ash 0 Inkernal ... th1h eh,6h 33h
-+ P14 | Handwheed declaration pan3 th 0 XandUa h FFh th
-+ P15 | Homing drection
P16 | Machine home pastion Pan4 44h 0 Inkernal ... thh h,éh 44h
[ PAT | dxis travel limits PSMO FOh 8] chanrel [ oh FFh FFh
v P18 | Backlash error compensation P5NL oh 0 Turats[ o FFh o
[ P19 | High Speed Cutting: feed-forward acceleration tim
[~ P20 | Dry friction correction smplituds PENO FRFFFFFFh 0 Logical ad... | 1h,Lh,1h,1h | FFh,FFhF... | FEFFFFFFh
fioeee P22 | In-position window PEML FFFFFFFFh u] Logical ad... | 1h,1h,1h,1h |FFh,FFh,F... | FFFFFFFFA
(-~ P23 | Maxdmum falowia error pahz FFFFO2FFh 0 Logical ad... | 1h,1h, 1h 1h | FFR,FFR,F... | FFFFFFFFR
v P24 | Synchronised axes correction coefficients
- P25 | Synchronised axes thresholds PEN3 FFFFFFFFh 0 Logical ad... | 1h,ihy1h,1h | FFhFFRF... | FFFFFFFFR
(8-~ P27 | Coupling assignment for duplicated and synchroniz PEH4 FFFFFFFFh o] Logical ad... | 1k, 1k 1h,1h |FFh,FFh,F... | FFFFFFFFh
- P28 | Enable slave axis synchronization
PBNS FFFFFFO3h L l ad.... | 1h,1h,1h,1h | FFh,FFh,F. FFFFFFFFh
-+ P29 | Lubrication pulse distance : ek L JiiL
v PO | Mazimum axis traverse rates PEHE FFFFFFOLH 0 Logical ad... | 1h,thy1h,ih | FFhFFRF... | FFFFFFFFh
(-~ P31 | 10G speeds and default speed Inits PENT FFFFFFFFh il Logical ad... | 1h,1h, 1h,1h | FFR,FFhF... | FFFFFFFFR
]+ P32 | Maximum permissible acceleration
- P33 | Approach speed PENgE 2ch o Spindle @. . oh FFFFFFFFh 2ch
(- P34 | Speed limits PEMS 2ch 0 th FRFFFFFFH 2ch
e P35 | Subroutine call by M Function v 2ch 0 o [——
-+ P37 | Maimum number of M functions with acknowladge
PEN1L 2ch o Spindle @... oh FFFFFFFFh 2ch
< > v
Comparison statistics: Addtionis)  Deletion(s)  Change(s)  Sour.
[ %
Celor Legend Edior ¥ Export Import
[ Messages - Total 0 error(s), 0 warningis), 0 messagel(s) |
Lastbuild: € 0 @ 0 Precompile & Project user: (nobody) (4]

The selection buttons NCK and File enable the comparison between project parameters with file or

with NCK
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General CNC configuration with Flexium Tools

2.61

Compare project < NCK (online mode)

DX 64_ple v 4 604 1_30_10 project - Flexium Toals - x
File Edit ‘iew Project Bulld Online Debug Instuments Tools  Window Help Y
S~ = =] 44 8 b 2 k- [ | [ | Application [Flexium RTS: PLC Logic] » O5 & |, m > |
bB A A o§C o P [X
Devices - 3 x O _write. @] Trace_ General i Lbrary Manager @) Emergency @ G8var [ Flexium RTS I_read 1_read.futew [
=) S4k_vd 4 6_v4 1 5010 ~a =
B et Flesium_RTS [connected] (Flexim RTS ¥64) MachineConfig (1.1} & Changes Deletions Additions Equals %
=B PLC Logic AR . - E
= £} application [run] oxes calbrations (1.2) FlexiumpNCK @0 (Flexium + NOK) :
oy 5 8
'S todsCode (ENUM) R e v State Name Project vt D |3
P Erortir (ENUM) ! P 6FIDFFh 0 (ki
G wp (STRUCT P1 | Madulo o limited excursion rotary axes 5]
= ¢ ) Parameter editor (1,4) P4 | Axes programmable by diameter - Inter PIND 4g03C0h 0 M...
3 TypePar (ENUM) P5 | Channel configuration PINL 2000000 0 In 2
+ 12 Funetions Transformation £1.6) Pé | Spindle defirition and assignment to chi T
= F7 | Hiscelaneous Functions BN Sooon ] B [le
sl (PRG) St PG | Axes with clamps P4ND 2h o] s
aisRecal (RG) P3| Avis assignment ta a channel e o 1 T
Information P11 | Measurement conversion cosfficient fc
BackTrack (PRE) P13 | Handwhesl measurement conversion ¢ Panz 33h 0 ...
ButtonBar (PRG) F14 | Handwhee! declaration PaN3 oh a R
EasyPLC (PRG) P15 | Homing direction B o 1 .
ENA_read (PRG) P16 | Machine home position =
PSHO FOf
ENA_writs (FRG) P17 | fiis travel limits 0]
P18 | Barklash error compensation oML th 0
Fotest (FB, ) P19 | High Speed CLting: feed-formard acc
Feed (PRG) P20 | Dry friction correction amplitude PeHO FRFFFFFFh 0
FM_FunzioneSomma (FLUM) P22 | In-position window PEML FFFFFFFFh [}
FH_LeggFile (FLI) 223}’;“‘:”’” F“"“:'W‘g o ool Penz FRFFOZFFh il
i boonioariE Gir ynehronised axes carrection coefficie
kgl M\f ) P25 | Synchronised axes thresholds Pékz FEFFFFEFh 0
|_SeriviFile (FU) P27 | Coupling assignment for duplicated an PeH4 FFFFFFFFh 0
General (PRE) P25 | Enable slave axis synch
yrichranization
GestioneFiles (PRG) P29 | Lubrication pulse distance Pet FRFFFFOsh i L5
Init (PRG) P30 | Maximum axis traverse rates PG FFFFFFOLH 0 l
Iresd (PRG) P31 | J0G speeds and default speed limits PENT [em—— il L.
5 Auto_ack P32 | Maximum permissible acceleration
L5A Adto.s P33 | Approach speed ESHE] #an a 3
IngressbeK P34 | Speed linits v PEND 2ch il S
Mandrini (PRG) < > <
Manuale (PREG)
MessageHanding (PRG) Comparison statistics: Addtion(s) | Deletion(s) | Changefs)  Sour..,
Messages (PRIG)
M_function (PRS) @nk  OFie Compare
OEM_FUNCT_BEGIN (PRG)
GEM_FUNCT_END (PRG) Color Legend Edtor ¥ Export
O_urite (PRG) <
D e - !
< > & 2%
(B3 watch L[] sreakpones | [E] Messages - Totsl 0 error(s), O warmingis), 0 message(s) |
Device user: Anonymous Lastbuld: @ 0 @0 Precompie # Tl RUN Program loaded Program unchanged Project user: {nobody) [%)

In online mode the button “Compare” and the selection “NCK” actives the parameter comparison
between the parameters located in the project and the parameters active on NCK connected.

File  Edit ‘iew Project  Build
S~
BB A A oSC ST P X

@) Trace_

e

O_wwite
MachineConfig (1.1}
Axes callbrations (1.2)
DynOperator (1.3)
Parameter editor (1.4)
Transformation (1.6}
Status

Infarmation

£X 61 ple 44641 _3010project - Flexium Tools

General il Lbrary Manager &3 Emergency

Deletions Additions

Changes

Online  Debug  Instruments  Tools  Window  Help
o 25 44 05 RS Ml

Application [Flexium_RTS: PLC Logic] ~ =% €

@ oLe v

[ Flexium RTS
Equals

FlexiumpNCK @0 (Flexium + NCK)

T
En

S

I_read.Auto_ack

=i O_write.W_Channels

§ FlexiumpNc~

@ Hek

A | |state Tuame Projsct Hek (latest upload) Uit Destr... in Max Defaul A

F0 | Displayed axes =

- P | Modulo or iited excursion rotary axes SFIBFFh SFiDFFh ! Tl oh FFEFREETh o
P4 | Axes programmable by diameter - Internal measur A PIND 4803C0h 4803Ch 0 Modul... oh FFFFFFFFh oh

~ P5 | Channel eonfiguration =2 PIN1 200000k 200000k 0 Limite.. Oh FFFFFFFFh Oh
P | Spindle definition and assignment to charnels =

. P7 | Miscellanenus functions = PINZ 80000h B0000h o Enume. oh FFFFFFFFh oh
P | Axes with clamps = P40 h zh 1] B axs .. oh FFh ch

-+ P | Axis assignment to a channel = o 75 = o e T s &
P11 | Measurement conversion cosfficient for analog a
P13 | Handwheel measurement conversion coeficient %= Pan2 azh ash 0] Inken... thth ehsh ash
F14 | Handuhee declaration = P43 th th ] Hand... oh FFh th
P15 | Homing direction

= Pahi4 44h 44h Int £ 1h,th 8h,8h 44h
P16 | Machine home position 1 e, 2 .
P17 | fis travel Imits = PSNO FOh FOh i} Chann. oh FFh FFh
F15 | Backlash error compensation = PERIL th o il et oh FFh th
P19 | High Speed Cutting: Feed-farward acceleration =
F20 | Dry friction correction ampitude = Eol] FRFFFEFFD FFFFFFFFh 0 Logcal... | 1h,1h,1h,th |FFhFFhF... | FFFFFFFFD
P22 | In-position window i PBN1 FFFFFFFFh FFFFFFFFh [n Logical... | 1h,1h,1h,1h FFh,FFhF... | FFFFFFFFh
P23 | Maximun fallowi error = Pen2 FFFFO2FFh FFFFO2FFh 0 |togcal.. thththth FFhFFRF... | FEFFFFFFD
P24 | Synchranised axes correction cosfficients
P25 | Synchrenised axes threshalds = PENG FFFFFFFFh FFFFFFFFh 1] Logical... | 1h,1h,1h,1h |FFh,FFhF... | FFFFFFFFh
Pa7 | Coupling assignment for duplicated and synchror s FeNd FFFFFFFFh FFFFFFFFh 1] Logical... | 1h,1h,1h,1h |FFh,FFhF... | FFFFFFFFh
e Etigtie slaesants yafotizatin = PENS FFFFFFOZh FRFFFFO3N 0 |togical., | thyth,ihth FF,FFRF... | FEFFFFFF
P23 | Lubrication pulss distance
P30 | Maximum axis traverse rates Z PBRE FFFFFFOLh FFFFFFOLh 1] Logical... | 1k, 1k, 1h,1h FFh,FFhF, FFFFFFFFR
P31 | 10G speeds and default speed Imits = PeNT FFFFFFFFh FFFFFFFFh i} Logical... | 1h,1h, 1h, 1h |FFh,FFhF... | FFFFFFFFh
F32 | Maximum permissible acceleration _
P33 | Approach spesd = PENE 2Ch 2ch i} Spind oh FFFFFFFFh 2ch
P34 | Speed imits = Peng 2ch zh 1] oh FFFFFFFFh zch
P35 | Subroutine call by M function = PENID 2th 2¢h 1} th FFFFFFFFh 2th
P37 | Maimum number of M functions with acknavieds o
2 PENIL 2ch 2ch 8] oh FFFFFFFFh zch
< > v
Comparison statistics: 0 addition(s)  ODeletion(s) 0 Changs(s)  Source: FlexiumpNCK @0 (Flexiume+ MCK)

O Fie

Compare

Color Legend

Device user: Ananymous

[@ Wakch 1 MJ Breakpoints ] [ Messages - Total 0 error(s), 0 warning(s), 0 message(s) \
Last build: € 0 @ 0

Precompile 1/ i RUN

Editor ¥

Frogram loaded

Export

Program unchanged

Fraject user; (nobady}

B
z
z
g
5
g
-
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The differences are marked with a red # in the parameters tree, the differences are marked by a red
check mark v/

£X 64 _plc_u 4_6 4 1_30_10.project - Flexium Taols - O X
File Edit View Project Build Online Debug Instruments Tools  Window  Help ) &
B R & - R M {# | Application [Flexium RTS: PLC Logic] ~ ©% OF X Sl ]
B <A A ofC T P |PX
i O_prite &§ Trace_ General il LbrayMenager  ['@f Emergency @ Gover [ Fledum RT3 Iread  [[53 Lreaddwto ack  [[5 O _wrkeW_Channels £ FlexiumpNec~
o =
= MachineConfig (1.1} || Changes Deletions Additions Equals i
g 5
Axes calbrations (1.2) P17 | Axis travel limits 5
# FlexiumphicK @0 (Flexium-+ NCK; ~ . - ~ =
DynOperator (1.3) o Dlsz‘aygd aXES( ) State Namme: Project | ek (latest upload) Uit Descr Min Ma Default b
Ed WO -50.0 v -999995.0 mm Lower ... |-9999999, 9999939 -999999.0
- P1 | Modulo o mited excursion rotary axes
Parameter sditor (1.4) P4 | Axes programmable by diameter - Internal measur = [ 999999.0 999999.0 mm Upper ... |-9999993. .. | 9999999, 999399.0
+~ P5 | Channel corfiguration = N2 -993998.0 -993993.0 mm Lower ... 9999993, | 999999, -999999.0
Transfarmation (1.6) Pé | Spindle definition and assignment: to channels = T r 7
P2 [ Miscilangous fuictons = 3 999999.0 999999.0 wm |Upper... |-9095900,.., | $900990.... | 099999.0
|-9999999 9999999 -999999.0

Status P8 | Axes with damps = M4 -999999.0 -999999.0 mm Lower

. P9 | A assignment to & chanel G 7 5
Information P11 | Measurement conwversion cosfficient for analog 4 - - i
<+t P13 | Handwheel measurement conversion coefficient 2 3 0399990 | -999999.0 mm o Lower... |-9999999.... | 9999999.... | -999999.0

P14 | Handwhes! declaration = N7 999995.0 999995.0 mm Upper ... |-9999993. .. | 9999999, 999993.0

PSP ppecti = Na -399939.0 -399999.0 mm | Lower .. |

P16 | Machine home position o 9999999, | -999999.0

# = w9 999999.0 999999.0 mm o Upper .| 9999999, | 999993.0
P18 | Backlash error compensation = 1o -999999.0 -999999.0 nm | Lower .| 9999999, | -999999.0
P19 | High Speed Cutting: feed-Forward acceleration ti = 1 : :
P20 | ory Frition correction amplitude = w1 999993.0 99999.0 mm |Upper...|-9999995... | 9993959... | 3939390 |
P22 | In-position window = N1z -10000.0 -10000.0 ° Lower ... |-9999993.... | 9999993.... | -399999.0
P23 | Maximum Folowig error = N3 10000.0 10000.0 g Upper ... |-9999993.,,,, | 9999999, | 99399%.0
P24 | Synchronised axes correction coefficients s - 1 - 1
P25 | Synchronissd axes thresholds = N4 -12000.0 -12000.0 ° Lower ... |-0999999..., | 9999999,.., | -999999.0
P27 | Coupling assignment for duplicated and synchror = HIS 12000.0 12000.0 ° Upper 9999999,.., | 9999999..., | 999999.0
P28 | Enabie slave axis synchrorization = 16 200000 ~20000.0 o Lower ... |-9999999.... | 9999999.... | -999999.0
P29 | Lubrication pulse distance i l
P30 | Maximum axis traverse rates = 17 20000.0 20000.0 ° Upper ... |-9999993.... | 9999993.... | 99399.0
P31 J0G speeds and defauit speed lits = His 3999990 -399999.0 ® Lower ... |-9399993.,,, | 9999993, | -399999.0
P32 | Maximum permissible acceleration = T = r 7
P33 | Approach speed = H1g 999999.0 999999.0 Upper ... |-0999993..,, | 9999999, | 999999.0
P34 | speed limits = o -999999.0 -999999.0 mm o |Lower .. |-9999999,.., | 9999999.... | -999999.0
P35 | Subravtine call by M function E N2l 999999.0 999999.0 mm | Upper ... |-5999999.... | 9999999, 999999.0
P37 | Maximum number of M functions with acknowled; « - T

= - = nez -999999.0 -599399.0 mn o Lower...| 9393993, 9393993, | 3930390 |
Comparison statistics: O#ddiions)  0Deletion(s) 2 Change(s)  Source: FlexiumpCK @0 (Flexium-+ NCK)
@ nek (O File Compare
Color Legend Edtor ¥ Export
[BA wateh 1 B8] ereakpoints | [B] Messages - Tatal 0 errcr(s), O warningls), 0 messagels) |
Device user: Anonymous Lastbuld: @0 ® 0 Precomple o/ RUM Program loaded Program modfied (Onine change) Project user: (nobody) Q

The copy values from NCK to project is possible by pressing the check mark in parameter list, the
undo is allowed to click on X sign:

P17 | Axis travel limits

Skake Mame Praject - Mok latest upload)
F ] -a0.0 o -999393.0
= M1 293939.0 223932.0
= M2 -999399,0 -999993.0
= M3 993939.0 299999.0

= M4 -993993,0 -999939.0

A completely update from NCK to project is available by check mark at header column

P17 | Azis travel limits

Skake Marme Project ek {latest upload) Init Descr... rin
# MO -50.0 #  Assirnilate all changes Lower ... |-9299399
= M1 999999.0 # Rewertall changes Upper ... |-9999995

= Mz -999999.0 -999299.0 T Lower ... [-9999994

= M3 999299.0 999999.0 i Uppet ... [-9999994
= M4 -993993.0 -999939.0 i Lower ... [-9999994

= ME -999993.0 -999999.0 i Lower .., [-2999339
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General CNC configuration with Flexium Tools

2.6.2

Compare project < File

The option File enable a comparison between project parameters with a parameter file selected by
button:

DC 64 ple i 4 6.34_1_30_10.project” - Flexium Taols - o X
File Edit ‘iew Project Build Online Debug Instruments Tools ‘Window Help A\ 4
== = =] [ =1 [ % | Application [Flexium_RTS: PLC Logic) - @8 LY > |
B A A ofC T P | X
{4 || i) ubrary Manager & Emergency @ GB_var [ Flexium _RTS 5] Iread 1_read.Auko_ack [ 0_write W_Charnels O_write. W _AlChannel Manuals i FlexiumpNek x| +
3
- MachineConfig (1,1} ' @ Changes Deletions Additions Equals
Axes calbrations (1.2) FlexiumpNCK ®0 (Flexium + NCK)
7 ~
DynGperator (1.3) I = State Mame Project Uit Deseription Min Max Default
-1 | Modulo or imited excursion rotary axes POND SFIBFFh 1 Loy oh FPERERFES oh
Parameter editor (1.4 P4 | Axes programmable by diameter - Internal measure P1NO 4803C0h i} Modulo ro. oh FFFFFFFFh oh
P5 | Channel corfiguration PiHL 2000000 i] Limited e... th FFFFFFFFh oh
Transformation (1.6} - P6 | Spindle definition and assignment to channels -
P7 | Miscellaneous functions P1N2 B0000h 1] Enumerat. .. ok FFFFFFFFR ok
i - PB | doxes with dlamps P4HO 2h i] % anis dis. th FFh th
P9 | Axis assignment to a channel o th 0 1 3 dis... oh FFh oh
T P11 | Measurement conversion coefficient For analog ax k -
P13 | Handwhes! measurement conversion cosfficient Ptz 3sh | n Internal .. thth &h,eh 33h
P14 | Handwheel declaration Pan3 oh | o] ¥andUa. th FFh h
- P15 | Homing drection
P44 44h Ints v 1h,th 8h,6h 44h
P16 | Machine home pasitian Il L - d
- P17 | Aixs travel limits PSHD Foh 0 |chanmell... th Fh | R
P18 | Backlash error compensation PSH1 oh n Turrets [... oh FFh oh
P19 | High Speed Cutting: Fesd-Forward scceleration tim 1
P20 | Dry Friction cerrection amplituds: PehO FFFFFFFFh i} Logical ad. 1h,1h,1h,1h  FFh,FFh,F. FFFFFFFFh
P2z | In-pasition window Feh1 FFFFFFFFh i] Logical ad... | th,1h,1h,h [FFh,FFh,F... | FFFFFFFFh
- P23 | Maimum Pl error Ptz FFFFOZFFh 1 |Logicalad... | thih,thih FFhFFhF.. | FFFFFFFFR
P24 | Synchronised axes correction coefficients
- P25 | Synchronised axes thresholds PEN3 FFFFFFFFh 1 Logical ad... | th,1h,1h,1h |FFh,FFhF... | FFFFFFFFh
P27 | Coupling assigrment for dupiicated and synchroniz PEH4 FFFFFFFFh 1] Logicalad... | thy1h,1h,h FFhFFh,F... | FFFFFFFFh
P2 | Enable slave axis synchranization
29 | Lbriation prise dstance PENS FFFFFFOZH i Logical ad... | th,1h,th,1h |FFh,FFh,F... | FFFFFFFFh
P30 | Maximum axis traverse rates PEMNE FFFFFFOLh i} Logical ad. 1h,1h, 1h,1h | FFh,FFh,F. FFFFFFFFA
+ P31 | 30G speeds and default speed limits PENT FFFFFFFFh n Logical ad... | th,1h,1h,1h |FFhFFh,F... | FFFFFFFFh
P32z | Maximum permissible acceleration T
£33 | Approach spesd PENE 2ch 0 Spinde @... oh FRFFFFFFh 2ch
P34 | Speed limits PENT 2ch 1 Spindle @... ok FFFFFFFFR 2ch
P35 | Subroutine call by M function PeNIO 2ch il Spindle @ oh FFFFFFFFh | 2Ch
- P37 | Maximum number of M Functions with acknonledge
= = Pl 2ch n Spindle @... oh FFFFFFFFh 2ch v
Comparison statistics: Addition(s)  Deletion(s)  Changefs)  Sour...
ON:kI CLENE 2| I
Color Legend Edior ¥ Export Import
[B) Messages - Total0 error(s), 0 warmingts), 56 messagets) |
Lastbuild: €2 0 & 0 Precompile Project user: (robody) %]
DX 64 _plc_wd 4_6.4_1_30_10.project” - Flexiur Taols =[] X
File Edit ‘iew Project Build Online Debug Instruments Taols  Window  Help
s E & dh 25 dh 0 0" [ #9 | Application [Flexium_RTS: PLC Logic] ~ ©§ =
B <A A ofC T <P |
4| D Library Manager &) Emergency @ 6o var [ Flexium_RTS [5] Lresd I_read.Auto_ack, [5 O write.w_Channels O_write W_allchannel Manuale fi" FlexiumpNCK x| ~
o
= MachineConfig (1.1} & | & Changes Delations Additions. Equals
g
Axes calibrations {1.2) FlexiumpNCK @0 (Flexium + NCK)
B B 5 x
DyrOperater (1.3) S T ~ | |State Narme: Project £ File: Uit Min Max Default
z
-5 P1 | Modulo or limited excursion rokary axes
Parameter edtor (1.4) £ P4 | Axes programmable by diameter - Internal meastre # PIND 4803C0h 2 Oh ] Modul th FFFFFFFFh th
[ # PS | Channel configuration # PiNG 200000k a2 1Coh o] Limite. [ FFFFFFFFh oh
Transformation (1.6) % P8 | Spindle definition and assignment to channels
o R + PiNZ F0000h il Enum... th FFFFFFFFD th
Stabus % P8 | Axes with dlamps # P4ND zh v oh n R ads... oh FFh oh
[ # P9 | Axis assignment to a channel = o o on 0 T o = T
Information P11 | Measurement conversion cosfficient for analog ax
[f- # P13 | Handwheel messurement conversion cosFficient PNz 33h 33h 8] Inkern.. th1h 8h,6h 33h
P14 | Handwheel declaration = PanG oh oh 0 Rand.. th FFh oh
% P15 | Homing direction
~ P16 | Mathine home postion Pan 44h | 44h 0] Intern... | thih h,eh 44h
[~ # P17 | Axis travel limits # PSRO Foh e FFh n | Chan... oh FFh FFh
(- P18 | Backlash error compensation PENL oh oh n e oh FFh oh
% P19 | High Speed Cutting: Feed-forward acceleration tim
[ # P20 | Dry friction correction amplitude PEND FFFFFFFFh FFFFFFFFh [ Logica... | 1h,1h,1h,th |[FFh,FFh,F. FFFFFFFFh
% P22 | In-position window PN FFFFFFFFh FFFFFFFFh 0 Logica... | 1h,1h,1h,1h |FFh,FFhF... | FFFFFFFFh
8- 3 P23 ] Maximum follwig error # Pe2 FFFFO2FFh < | FFFFFFFFR [ |logica.., | 1hihIh,ih [FFhFFRF... | FFFFFFFFh
P24 | Synchranised sxes correction cosficients s L
[ # P25 | Synchronised axes thresholds = PEN3 FFFFFFFFh FFFFFFFFh 8] Logica... | th,th,1h,th |FFh,FFhF... | FFFFFFFFh
P27 | Coupling assignment for duplicated and synchroniz = PB4 FFFFFFFFh FFFFFFFFh o] Logica... | 1h,1hy 1k, 1k |FFh,FFR,F.., | FEFFFFFFR
{21+~ P28 | Ensbi slave axis synchronization z PENS FFFFFFOSh v FFFFFFFFR [ |logia...|th,ih,1n,1h [FFR,FFAF... | FFFFFFFFh
<= P29 | Lubrication pulse distance
(- % P30 | Maximum axis braverse rates # PENG FFFFFFOLh b FFFFFF18h 1] Logica... | 1h,1h,1h,th |FFh,FFh,F... | FFFFFFFFh
- # P3L| J0G speeds and defauk speed lmits = PeN7 FFRFFFFFh FFFFFFFFD 1 Logica... | 1h,thy1h,th |FFh,FFRF.., | FEFFEFFRD
(- & P32 | Maximum permissible accelsration = - T T B
[ % P33 | Approach speed = PENE 2¢h 2¢h 0 Spindl... Oh FFFFFFFFh 2ch
(- & P34 Speed nits = PENG. 2ch 2ch 0] spindl... oh FFFFFFFFh 2ch
- # P35 | Subroutine cal by M function = PENIO 2ch 2ch i Spindl oh FFFFFFFFR | 2Ch
- P37 | Maimum rumber of M functions with acknowledae
T PeN1L 2ch 2ch [ Spind. Oh FFFFFFFFh 2ch
< > v
Comparison statistics: 163 Addition(s) ~ ODeletion(s) 214 Change(s)  C:\...\machineparamsiFlexium+ XPA File Export F5192IP2 Units 33_44 _Limited Overtravel 6Axes 11.06.2018.xpa
Ok @ File rs|PubliciDaCUment sINUMFlziur DMy Machinsma v+ ¥PA File Export FS1921P2 Uriks 33_44 _Linitsd Overtravel 6iixes 11.06,2018.xp¢| % [ compare
Color Legend Edtor ¥ Export Import
(B Messages - Total 0 error(s), 0 warnino(s), 56 messaoe(s) |
Lastbuild: € 0 @ 0 Precompile o Project user: tnobody) (%]
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2.6.21

2.6.2.2

Assimilate values

There are different possibilities to take over the compare value.

< -

Assimilate all parameter values listed below in the list.
This button (by clicking the triangle on the right side of the button) gives also the possibility
to revert all assimilated values listed below in the list.

-

%  Assimilate all changes

% Revert all assimilated changes

Assimilate a single parameter value from right (compare value) to left (device value)

All assimilated values can revert via the E -Button.

After assimilate a value, the background colour of the row and the “Apply” Button change to orange
colour. The “Cancel’-Button will enable. The foreground colour of the related node in the parameter
tree view also change to orange colour.

View filters

Some filters are available at top left page by checkboxes the page show or hide the parameters with
desired condition.

4+

i T s O e O e O o O B

H
H

i

H -
H- # PO | Displayed axes
H-#+= P1 | Modulo or limited excursion rotary axes

#

#
#
#

ﬁ" FlexiumpNCK X

Changes Deletions Additions

Equals

FlexiumpMNCK @0 (Flexium+ NCK)

P4 | Axes programmable by diameter - Internal me:
PS5 | Channel configuration

P& | Spindle definition and assignment to channels
P? | Miscellaneous functions

State Marne Praoject - File
|/ | POND | BOEFIDFFh - l
* P1NO 4303C0h W Oh
ES P1M1 200000k o 1Coh
+ F1M2 50000k
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General CNC configuration with Flexium Tools

2.6.2.3 Comparison statistic

The comparison statistic shows the counts of comparison states and source of comparison.
The source on NCK parameter editor is always a xpa-file.

Comparison statistics: 7 Addition(s) 7 Deletion{s) 7 Change{s) Source: DADIVIFTools\XPANMp

Addition (s) = Parameters not found in the project but present in the file (or NCK in online).
Deletion (s) = Parameters found in the project but not present in the file (or NCK in online).
Change (s) = Parameters not equal between project and file (or NCK in online).

Source

File selected for the comparison.
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2.7

Status

£X NUM DG.project - Flexium Tools

Fle Edit View Project Buld Online Debug [nstruments Tools Window Help

=]

[ Flexium_NCK x

PLC_PRG

[ Mono_Drivex -

[ MachineCanfig (1.1) [ Axe!

Caibrations (1.2) | DynOperator (1.3) | Parameter editor (1.4) | Compare (1.5)] | Status

Th |

e & [Tt - |
[ =y 124
Devices - 7 x
=45 MmDe >
= [ Flexium_RTS (Flexium RTS)
= [l PLC Logic

= & Application
) Library Manager
PLC_PRG (PRG)
™3 Symbol configuration
= [ Task Configuration
=g BusCyde
8] pLc_PRG
= i’ Flexium_NCK @0 (Flexium+NCK)
= § Mono_DriveX @0 CHL (Mono-DriveX)
= MDLUX014A1Cx00c_10kHz (MDLUXD 144 1Csocc_10kHz)
W BHXO7S1V (BHXO7S1V)
@® A_tigh_Res_Multiturn (A High Res Multiturn)
= § Mono_DriveX_1 @1 CH1 (Mono-DriveX)
= MDLUX021AICK00_10kHz (MDLUXD21A 1Cs0cc_10kHz)
W X951V BHYXO951Y)
@ W Heidenhain_LC183_10nm_ENDAT22 (Heidenhain LC183 1f
#= Panel (Panel)

‘ NUM ENC Control

‘ NUM Drive Control

Click on — “Status” to open the status page.

Status informations

™|

This page is reserved for debug and is not used in configuring the machine.
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General CNC configuration with Flexium Tools

2.8 Information

£X NUM DG project - Flexium Tools

ey ——

e Edit Vew Project Buld Online Debug [nstruments Tools Window Help

e d & [ e O | 88 | &%
(PR N NN
Devices > x [ Flexium_HCK x PLC_PRG [{d Mono_DriveX =
= mmoc | MachineConfig (1.1) | Axes Calibrations (1.2) | DynGperator (1.3) | Parameter editor (1.4) | Compare (1.5) | Status | Information
= [ Flexium_RTS (Flexium RTS) i
= @u PLC Logic General:
g _ Mame: Flexium+ NCK
£ Application §  vendor:num
(@) Library Manager Categories: FLCs
PLC_PRG (PRG) Br=ly

ID: 1004 0003

™3 symbel configuration Version: 3.9.1.42

= [#4 Task Configuration ‘Order Number: FXHE 100xxx
Description: Flexium + numeric control kernel
= g8 BusCyde
H] rLc_rre

=i Flexium_NCK @0 (Flexium + NCK)
= § Mono_DriveX @0 CH1 (Mono-Drivei)
- ﬂ MDLUX014A 1C:000c_10kHz (MDLUX0 14A1C000¢_10kHz)
A BHX0751V BHXD751V)
@® 4_tigh_Res_Multiturn (A High Res Multiturn)
=-§@ Mono_Drivex_1 @1CH1 (Mono-Drivex)
=B MDLUXD21A1Ci000_10kHz (MDLUXD21A1C000_10KHZ)
W BHX0951V (BHXD951V)
@® Heidenhain_LC183_10nm_ENDAT22 (Heidenhain LC183 1
#= Panel (Panel)

Image:

No image found.

Click on — “Information” to open the information page.

General system information

™|

This page is reserved for debug and is not used in configuring the machine.
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Axes and Spindles declaration

Summary

3  Axes and Spindles declaration.........cccceemiemmmiiiiiiniin s 55
3.1 e =T o (U] (PPNt 55
3.2 Machine configuration B> P120 ......coooiiiiiiiiiiie e e 56
3.2.1 Different "Drives Interfaces" configurations ...........cccccceeiiiiciiii e 58
3.2.2 SHrUCIUIrE OF @ WOI......oiiiiiiiie et e et e e et e e e e e e et e e e e nneeeeetaeeeannreeens 59
3.3 Number of channels B PO7 ... e e 60
3.4 Channel configuration B> P5 .o 61
3.5 Axes assignementto achannel B PO ... 62
3.6 Analog ports configuration B> P70 ........cooiiiiiiiiiiiiie e 64
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Axes and Spindles declaration

Axes and Spindles declaration

Prerequisite

In a Flexium* system all axes and spindles are associated with a unique number.
Later in this document this number will be called "Physical address".

+ The Physical addresses range from 0 to 31, for the digital devices the address should match
the setting on the corresponding drive.
For the analog devices (no more than 2), this physical address is defined by a machine
parameter in association with one of the analog connector (X11 or X12).:

» The physical address selection is absolutely free considering that two devices (axes or spindles)
cannot have the same number.

« It is important to have defined the physical address of each device before setting the other
machine parameters as this value is often used as an index.

A Flexium* CNC can handle a maximum of 32 devices (a device being an axis or a spindle).
Further in this manual such devices will be called "Drive Interface" regardless of their status:
Axis or Spindle — Analogue or Digital.

The axes are assigned to channels; there is a maximum of height channels, each one including up
to a maximum of 9 axes named X, Y, Z, U, V, W, A, B, C.

To enhance the possibilities, this assignation to channels can be modified via specific parameters
(E parameters) while the machine is running.

In a first step it is necessary to declare all "Drives Interfaces" used on the system and their structure.

Axes declaration relies on the following parameters and in the following order:

P120 Machine configuration

PO Displayed axes

P97 Number of channels

P5 Channel configuration

P9 Axis assignment to a channel

P70 Analog ports configuration

P24..p28 Axes synchronization and duplication : see chapter 11
P85..pP87 Drives coupling assignment: see chapter 11
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3.2

Machine configuration » P120

P120 Machine configuration

Category Axes and spindles declaration Format Type 6

Words 12 Units None

Min 0 Max FFFFFFFF

Default 0 Resolution | N/A

Immediate | Yes: N2, N5 Access via | E910xx, E931xx. See description.
General This parameter is used to define the machine configuration in regard to axes and spindles.

Flexium plus handles the following configurations:

Standard axes:
Axes that can be programmed and interpolated, servo controlled and connected to a drive
(analog or digital).

Measuring device:
Measuring system; cannot be programmed and do not control a motor
(on analog or digital port).

Open loop axis:
Device without feedback — can control an actuator, generally on analog port
but this is not mandatory.

Virtual axis:
Not connected to a physical device (digital or analog). Can be programmed
and interpolated — Generally used with dynamic operators.

Standard spindle:

Spindle connected to a Drive and a measuring device. Can be used for threading or rigid
tapping.

Non measured spindle :

Spindle without measuring device (analog or asynchronous sensor-less). Cannot be used for
threading or rigid tapping.

PLC only spindle:

Non measured and not connected to a Drive interface.

The spindle speed is available in the PLC and can optionally be output on
an analog PLC output. Cannot be used for threading or rigid tapping.

A spindle switchable with an axis should be declared twice (with the same address) as a spindle
and as an axis.

Slave axes in Anti-backlash, Torque duplication or Winding duplication are not declared in P120.
However the address of the drive on which they are connected is reserved and cannot be used.

If the total number of axes and spindles is higher than that permitted by system customization, the
message "TOO MANY AXES OR SPINDLES" is displayed at initialization.

After acknowledgement, the "PRSOV" indicator is displayed in the CNC screen status window and
AUTO, SINGLE, DRYRUN, and MDI modes are inhibited.
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Axes and Spindles declaration

Description This parameter contains 8 words of 32 bits each. In each word the rank of the bit corresponds to
the physical address of the said drive:

* Word NO Axes

* Word N1 Spindles

* Word N2 Servo controlled and interpolated axes

* Word N3 DISC NT* bus digital drives

* Word N4 Axes without measure INPUT

* Word N5 Spindles without measure INPUT

* Word N6 Axes without set value OUTPUT

* Word N7 Spindles without set value OUTPUT

* Word N8 DISC NT* drives shared by master NCK (Shared axes preliminary)
* Word N9 Remote DISC NT* drives imported (Shared axes - preliminary)
* Word N10 EtherCAT analog axes (preliminary)

* Word N11 EGB leader on transducer

* Word N12 SSB function activation

When EGB option "Leader on transducer" (P120N11=1) on the leader axis, the
NCK should use the position of the leader axis as a reference for the slaves
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3.21 Different "Drives Interfaces"” configurations

Type List List Axes Digital Axes Spindle Axes Spindle
Axes Spindles servo Drives without | without | without | without
IN IN ouT ouT
NO N1 N2 N3 N4 N5 N6 N7
E o Full axis 1 1 1
o'%
ac® Measuring device 1 1
_ Synchronized 1 1
®
> Anti-backlash' 1 1
©
)
s Torque duplication’ 1 1
=
o Winding duplication’ 1 1
o Full axis 1 1
s
o Measuring device 1
o
©
g Slave synchronized 2 1
§ m Programmable 1 1 1 1
)
k=
S s Dyn OP controlled 1 1 1
Full spindle 1 1
=2
£ _'g Non measured 1 1 1
ag
Full spindle 1
o0
% 'g Non measured 1 1
5

(1) Anti -backlash - Torque duplication and winding duplication are also available for spindles. In this case declare the configuration in Word N1 instead
of Word NO.

(2) Itis possible to declare two analog axes as synchronized. However this is not a recommended configuration.
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Axes and Spindles declaration

3.2.2 Structure of a word
OO IO FTIDIN|—|(OD| O MO T MO|N|—|O
NIOI NN NN N NN AN NN~ ]| v v v v v OO MNO OO O|N|— | O
CISHCGICECICRCHC] ISHCHCRCGHCGHGHSGHCGHGIGIGIGIIGICICEC ISRCRCHCGHCORGCNE)
Example
Machine with :
» Three standard digital axes (@ 0,1,2)
+ One digital spindle (@20)
* One non measured analog spindle (@21)
* One in process measuring gauge (@31) connected as a TTL sensor:
P120 (Machine configuration)
MName Value Unit Description Min Man Default
“ 80000007 | 0 Axes oh FFFFFFFFh | oh
M1 300000k 0 Spindles 0h FFFFFFFFh ah
N2 | 0 |Sevocontroledandinte.. |  Oh FFFFFFFFh | oh
N3 100007h 0 DISC NT+ bus digital drives ah FHF | 0h
M4 0h | 0 Axes whitout measure IM... Oh FFFFFFFFh | oh
M5 200000h 1 Spindles whitout measure, .. oh FFFFFFFFh oh
N6 | 80000000h | [ |AxeswhitoutsetvalueO.. |  oh FFFFFFFFh | oh
M7 oh 0 Spindles without set valu. .. ah FFFFFFFFh ah
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3.3

Number of channels » P97

P97 Number of channels
Category Axes and spindles declaration | Format Type 3
Words 2 Units None
Min 1-0 Max 8-7
Default 1-0 Resolution | N/A
Immediate No Access via | E41102 (Read) : See description
General The system can control a maximum of eight channels. There two types of channels:
* CNC channels
» Auxiliary channels: Auxiliary channels are generally used for machine functions like tool or
pallet changer. They can run independently of the CNC channels under
control of a particular part program (%9998.i).
They cannot execute machining cycles.
Description This parameter contains 8 words of 32 bits each. In each word the rank of the bit corresponds to

the physical address of the said drive:

¢ Word NO | Number of CNC channels (min 1, max 8).
This value can be read in the external parameter E41102.
* Word N1 | Number of of Auxiliary channels (min 0, max 7).

The channels are assigned in numerical order, starting with the first CNC channel
(channel 1) and then the Auxiliary channels after the last CNC channel.

Maximum number of channels

Product CNC channels Auxiliary channels
Flexium 6 1 0

Flexium 8 2 1*

Flexium 68 8 7

(*) for Flexium 8 the number of channels (CNC + Auxiliary) cannot exceed 2.

Example

Machine with 3 CNC channels and two additional auxiliary channels

P97 (Number of channels)
Mame Value Unit Description Min Max Default
“ 3 0 Mumber of CMC channels i 8 1
M1 2 1| Mumber of auxiliary channels 0 7 0
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3.4 Channel configuration » P5
P5 Channel configuration
Category Axes and spindles declaration | Format Type 0
Words 2 Units None
Min Word dependent Max Word dependent
Default 0/0 Resolution | N/A
Immediate No Access via | E11016 (R/W) see description
General This parameter is used to define the machine configuration:
+ Lathe and milling machine channels
» Front and rear turrets.
Description Each bit of each word is associated with a channel as described here below:

[chnig |chni7 |chnie |chnis |chni4 |[chni3 [chni2 [ chnit |

Bit 7

Bit 0

¢ Word NO

Channel. A bit set (=1) means a milling channel when reset (=0) means a turning

channel.

* Amilling channel will be initialized in G17, a turning channel in G20.

* A milling channel will include the milling canned cycles a turning channel the
turning cycles in particular all roughing cycles.

¢ Word N1

e Turrets.

A front turret is defined by the channel associated bit set (1).

» Arear turret by the channel associated bit reset (0)

N.B.: It is possible to overwrite this status by program parameter E11016:

« E11016 = 1 for a front turret
+ E11016 = 0 for a rear turret.

The selection front or rear turret has an effect on the radius correction (G41 /G42
inverted). This configuration is for lathe configurations only.

P5 (Channel configuration)

Name Value Unit
o 0
N1 oh 1}

Description
Channel [0=Turning] [1=Miling]
Turrets [0=Rear] [1=Front]

Min Max Default
Oh FFh FFh
Oh FFh Oh
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3.5

Axes assignement to a channel » P9

P9 Axis assignement to a channel
Category Axes and spindles declaration Format Type O
Words 32 Units None
Min 0/0 Max 8 and $FF
Default FF for each word Resolution | N/A
Immediate No Access via | E7x005 (R/W) : See description
General This parameter is used to associate the physical address of each axis to its symbolic name and
channel.
Description The system can control up to 32 axes. These axes are assigned to eight channels with a maximum
of nine axes in a channel.
Each word is linked to a physical axis address. The first nibble specifies the channel of belonging
and the second the axis symbolic name.
e Word NO | Symbolic name and channel assignment (for axis @0)
Channel number Symbolic name
Channel 1 : 1 Axis X: 0
Channel 2 : 2 Axis Y: 1
Channel 3 : 3 Axis Z: 2
Channel 4 : 4 Axis U: 3
Channel 5 : 5 Axis V: 4
Channel 6 : 6 Axis W: 5
Channel 7 : 7 Axis A: 6
Channel 8 : 8 Axis B: 7
Axis C: 8
No channel:  F No name: F
Channel ‘ Symbolic name
Bit 7 Bit0
¢ Word N1 Identical to NO for axes @1 respectively to @31.
to
Word N31
Remarks

The association to a channel can be modified by the external
parameters E7x005 (please refer to Programming Manual
MO00028). A reset reconfigures the axes as in P9.

It is obviously not possible to have the same assignment
for two different physical addresses except in case of
synchronized axes where it is allowed.

The value FF means that the specified physical address has
no symbolic name and does not belong to any channel.

The value Fx (x = 0 to 8) indicates that the specified axis
address has a symbolic name but does not belong to any
channel.
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Axes and Spindles declaration

Example + Channel 1: 3 axes X@0, Y@1 and Z@2

» Channel 2: 2 axes X@3 and Y@4

+ Channel 3 : 3 axes X@5, Y@6 and C@7

+ Channel 4 : 3 axes X@8, Y@9 and Z@10

P9 (Axis assignment to a channel)
MName Value Unit  Description Min Max Default
“ 10h [ 0 Symbolic name and channel assignment for axis @0 1h,0h Fh,Fh FFh
N1 11h 0 Symbolic name and channel assignment for axis @1 1h,0h Fh,Fh FFh
N2 12h 0 'Symbolic name and channel assignment for axis @2 1h,0h Fh,Fh FFh
N3 20h 0 Symbolic name and channel assignment for axis @3 1h,0h Fh,Fh FFh
N4 21h [| Symbolic name and channel assignment for axis @4 1h,0h Fh,Fh FFh
N5 30h 0 Symbolic name and channel assignment for axis @5 1h,0h Fh,Fh FFh
N& 31h 0 .Symbolic name and channel assignment for axis @6 1h,0h Fh,Fh FFh
N7 38h 0 Symbolic name and channel assignment for axis @7 1h,0h Fh,Fh FFh
Na 40h [| Symbolic name and channel assignment for axis @8 1h,0h Fh,Fh FFh
M3 41h 0 Symbolic name and channel assignment for axis @2 1h,0h Fh,Fh FFh
MN10 42h 0 .Symbolic name and channel assignment for axis @10 - 1h,0h Fh,Fh FFh
M1l FFh 0 Symbolic name and channel assignment for axis @11 | 1h,0h Fh,Fh FFh
N12 FFh [I Symbolic name and channel assignment for axis @12 . 1h,0h Fh,Fh FFh
N13 FFh 0 Symbolic name and channel assignment for axis @13 |  1h,0h Fh,Fh FFh
N14 FFh 0 .Symbolic name and channel assignment for axis @14 - 1h,0h Fh,Fh FFh
MN15 FFh 0 Symbolic name and channel assignment for axis @15 |  1h,0h Fh,Fh FFh
N16 FFh [| Symbolic name and channel assignment for axis @16 . 1h,0h Fh,Fh FFh
N17 FFh 0 Symbolic name and channel assignment for axis @17 |  1h,0h Fh,Fh FFh
N18 FFh 0 'Symbolic name and channel assignment for axiz @18 - ih,0h Fh,Fh FFh
N19 FFh 0 Symbolic name and channel assignment for axis @19 | 1h,0h Fh,Fh FFh
N20 FFh [| Symbolic name and channel assignment for axis @20 l 1h,0h Fh,Fh FFh
MN21 FFh 0 Symbolic name and channel assignment for axis @21 | 1h,0h Fh,Fh FFh
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3.6

Analog ports configuration » P70

« Direction inverted — Complementarity and dirty signal check activated

+ First Handwheel (n°0) connected on X12.

P70 Analog ports configuration
Category Axes and spindles declaration Format Type 6
Words 9 Units None
Min Word dependent Max Word dependent
Default Word dependent Resolution | N/A
Immediate | Yes: N1, N5 Access via | N/A
General For the analog ports (axes or spindles), the physical address is not given by the drive but is rather
defined at the connector on which this drive is connected.
As this connector can also be used for a spindle or a handwheel (no more than two devices) such
peripherals are also described here.
Description * Word NO | X11 connection (back socket):
» Bit 0- 7:Address of handwheel (0 to 3) if any handwheel is connected
» Bit 8- 15: Not used
» Bit 16 - 23: Address of analog axis or spindle (0 to 31) if any is connected
« If there is no device connected the corresponding value should be FF.
It is obviously not possible to have both a handwheel and an axis/spindle declared
on the same connector.
* Word N1 | X11 input configuration:
+ Bit 0: Measurement direction
» Bit 2: Enable sensor complementarity check
« Bit 3: Enable sensor dirty signal check
» Bit 1 and 4 to 31: Currently not used.
* Word N2 Reserved
* Word N3 Reserved
* Word N4 Identical to NO but for X12 connector (forward socket)
* Word N5 Identical to N1 for X12 connector
* Word N6 Reserved
* Word N7 Reserved.
* Word N8 X10 output configuration.
Example » Analog axis @6 connected on X11

P70 (Analog ports configuration)

MName
T
N1
N2
N3
N4
N5
NE

N7

Value Unit Description Min Max

FFOSFFFFh 0 X11 connections 0h,0h,0h,0h | FFh,FFh,FFh,FFh

Dh 0 %11 input configuration oh FFFFFFFFh

1] ] Reserved [u] 4294967295

i} 1] Reserved 1] 4294567295
FFFFFFO0H 0 ¥12 connections oh,0h,0h,0h | FFh,FFh,FFh,FFh

oh 0 %12 input configuration oh FFFFFFFFh

1] ] Reserved [u] 4294967295

1] O Reserved 0 4294967295

Default
FFFFFFFFh
oh
a
1]
FFFFFFFFh
oh
a
a
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Axes initial settings

Summary
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41 Displayed @XeS B> PO ...oeiiiiieiieiiiiiiee et a e e e e et a e e e e e e nnaaraaeen 70
4.2  Modulo or limited excursion rotary axes B P1 ... 71
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4.4  AXeS WIth Clamps B P8 ..o s 75
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4.9 Modulo absolute sensors and maximum position tolerance » P78 ........ccccccoiviciiieeneenn. 80
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Axes initial settings

4 Axis initial settings

This part will define the base characteristics of all axes controlled by the CNC, such characteristics
are generally defined by the machine construction and do not require further adjustments.

Performances and tuning will be addressed in the chapters 7 "Axes dynamics" and in the chapter 8
"Performances".

Such characteristics can be defined in the following order:

PO Displayed axes

P1 Modulo or limited excursion rotary axes

P4 Axes programmable by diameter - Internal measurement - Dimension format
for acquisition and display

P8 Axes with clamps

P64 Carrier or carried axes

P65 Axes with quantified movements

P68 Rotary axis modulo

P77 Axes with measure stored

P78 Modulo of the absolute sensor axis and maximum position tolerance.
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41

Displayed axes » PO

PO Displayed axes
Category Axes initial settings Format Type 6
Words 1 Units None
Min 0 Max FFFFFFFF
Default 0 Resolution | N/A
Immediate | No Access via | N/A
General This parameter is used to define which axes will be displayed in the HMI pages.
The Production page of the HMI displays the axes position value independently for each channel.
Description To be displayed an axis should be assigned to a channel (see P9) and declared in the list of axes
(see P120 NO).
This parameter is based on the axes physical address.
Example * Axes with physical address 0, 1, 2, 31 displayed

HaangrIzasdegazengrigddgonfnon s Ty
@e®eeee8seeeeeer’eseedeeese e e s gy
PO (Displayed axes)

Mame Value Unit Description Min Max Default
“ a0000007h 0 Displayed axes oh FFFFFFFFh oh
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Axes initial settings

4.2

Modulo or limited excursion rotary axes » P1

P1

Modulo or limited excursion rotary axes

Category Axes initial settings Format Type 6

Words 2 Units None

Min 0 Max FFFFFFFF

Default 0 Resolution | N/A

Immediate | No Access via | E932xx (R/W): See description

General

This parameter is used to declare the rotary axes either as modulo 360 degrees or with limited
excursion.

It is based on the axes physical address.

Description

* Word NO | Modulo rotary axes.

Such axes can execute an unlimited number of revolutions.
The direction of rotation is defined according to program parameter E11010:

- If E11010 = 1 (default) the direction is defined by the sign of the value, the
value gives the angular position:
e.g: C-90: go to position 90° by rotating in negative direction.

- If E11010 = 0 then the position is reached via the shortest path.
Reprogramming the current position has different effects according to the status:
* In GO: No move at all: the movement is considered already executed.

. In G1:

- IfE11009 = 1 ( default) execution of a complete turn in the direction as
defined above.

- If E11009 = 0 the axis does not move as in GO.

—
n
)

®|®

—
1
~

@20
@6
@5
@4
@3
@2
@1
@0

@31
@30
@29
@ 28
@ 27
@ 26
@ 25
@24
@23
@22
@21
@19
@18
@17
@ 16
@ 15
@14
@13
@12
@11
@10
@9

Example: Axes with physical address 7, 8 are rotary = P1 NO = $00000180

N.B. : The rotary status of the axes can be read and written by part program
parameter E932xx .

* Word N1 | Limited excursion rotary axes.

A rotary axis with limited excursion is controlled like a linear axis. It has over-
travels, it can be defined over a fraction of revolution or several revolutions.

The value programmed is in degrees regardless of the system units (inches or
metric) and the scaling factor does not affect the position to reach.

It is not recommended to declare axes both modulo and with limited excursion; in
such case, the axis will be considered modulo.

¢ Word N2 | Enumerated positions for modulo rotary axes.
This field is axis bitmap wich specified the axes wit enumerating programming

The program and display positoin axes dipendiding by P65 Axes with quantiied
movements.

Easier and more intuitive programming for special kind of axes, typically the tool
carrier chain.

In enumerated programming the only values that uses this special unit are:
displayed position, distance to go and programmed position. All the others remain
in degrees as usual (following error, offset etc).

Example

» Machine with one modulo axis (C - @8) and two limited excursion rotary axes (A- @6 and B - @7)

P1 (Modulo or limited excursion rotary axes)

MName Value Unit Description Min Max Default
o [ 0 |Modulorotary axes oh FFFFFFFFh Oh
M1 Coh 1 Limited excursion rotary axes oh FFFFFFFFh oh
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4.3

Axes programmable by diameter - Internal measurement -
Dimension format for acquisition and display » P4

P4 Axes programmable by diameter - Internal measurement - Dimension format for acquisition
and display
Category Axes initial settings Format Type 0
Words 5 Units None
Min Word dependent Max Word dependent
Default Word dependent Resolution | N/A
Immediate | No Access via | E11005 partially (R/W):
see description

General

This parameter has different functions relative to the axes dimensions:

» Declare the X and/or U axes of each channel as programmed by the radius or the diameter for
lathes machines.

+ Define the internal system measurement unit and the format used for acquisition and display of
the dimensions.

+ Specify that, in incremental JOG and handwheel mode, the control of the X and/or U axes of
each channel is referenced to the radius or diameter (including N/M auto).

+ Specify the divider for the rotary axes.

Description * Word NO

X axis displayed and programmed by diameter for turning.

If the bit is set to 1, the X axis for the specified channel will be displayed at the
diameter and programmed at the diameter in G20 state (turning).

This feature is linked to the X axis, regardless of its physical address.

* Word N1

U axis displayed and programmed by diameter for turning.

If the bit is set to 1, the U axis for the specified channel will be displayed at the
diameter and programmed at the diameter in G20 state (turning).

This feature is linked to the U axis, regardless of its physical address.

¢ Word structure for NO and N1

Each bit of these two words represent the channel on which the function applies:

‘ChnIS ‘Chnl? ‘ChnIG ‘Chnl5 \Chn|4 ‘ChnIS ‘ChnIZ ‘Chnl1 \
Bit 7 Bit 0

If diameter programming is activated by P4, it is possible to
temporarily suspend this function through parameter E11005.

Example
E11005 = 0: Programming by diameter inhibited.

E11005 = 1: Programming by diameter enabled in G20 on the X
and U axes (if declared in P4).

Areset forces E11005 to 1.
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Descripti

¢ Word N2

Dimension format for display / Internal measurment unit for linear axes.

Defines the internal system measurement unit (always metric) and the dimension
unit used for linear axis dimension acquisition and display.

The system uses the internal unit defined and works internally in floating point with
a 1nm resolution.

The value entered in each nibble basically defines the number of decimal digits:

Internal unit

Dimension unit
Bit 7 Bit 0

Value Dimension unit Internal unit

1 1 decimal digits 0.1mm

2 2 decimal digits 0.01 mm

3 3 decimal digits 0.001 mm (1 um)

4 4 decimal digits 0.0001 mm (0.1um)

5 5 decimal digits 10 nm

6 6 decimal digits 1nm

For the dimension Unit it is possible to have up to 8 digits (10° m)
Example : P4 N2 = 34
» Dimension unit ( display of values) 0.001mm (1um)

* Internal unit 1/10 pm.

¢ Word N3

X and U axes controlled by diameter in incremental JOG and Handwheel

The structure is identical to NO and N1 (a bit for each channel) except that the
characteristic applies for both X and U axes simultaneously.

The parameter format is as below:

‘Chnl8 ‘Chnl7 ‘ChnIG ‘ChnIS ‘Chnl4 ‘Chnl3 ’ChnIZ ‘Chnl1 ’
Bit 7 Bit 0

N.B.: If the jogs are set at the radius while the display is set at the diameter, then for the
smallest increment, only every second demand will be taken into account.

* Word N4

Dimension format for display / Internal measurement unit for rotary axes

This word is common to all the rotary axes of the machine, whether or not they are
modulo. It specifies the internal unit for the rotary axes (therefore the machine
parameters units) as well as the dimension entry and display unit for these axes.

The parameter format is as below:

Dimension unit | Internal unit
Bit7 Bit 0
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Example

NO :

N1

X axis in channel 1 programmed by diameter

: U axis in channel 2 programmed by diameter
N2 :
N3 :
N4 :

Linear axes resolution 0.1 ym — Display 1um
In Jog and Handwheel X and U (channel 1 and 2) by the diameter
Rotary axes resolution 1/10000 of degree — Display 1/10000 °

P4 (Axes programmable by diameter - Internal measurement - Dimension format for acquisition_
Mame Value Unit  Description Iin IMax Default
“ 0h . 0 -X axis displayed and programmed by diameter for... . Oh - FFh . Oh
N1 oh l 0 lU axis displayed and programmed by diameter for.. .l: Oh 1 FFh 7 Oh
M2 33h .|] :Dimension format for display / Internal measurem. .. 1h,1h 8h,6h 33h
M3 0h 1] ¥ and U axes controlled By aiameter in increment., .. bh FFh Oh
N4 l 4h 0 .Dimension format for display / Internal measurem. .. 1h,1h 8h,6h 44h
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4.4 Axes with clamps » P8

P8 Axes with clamps
Category Axes initial settings Format Type 6
Words 1 Units None
Min 0 Max FFFFFFFF
Default 0 Resolution | N/A
Immediate | No Access via | E913xx (R/W)

General This parameter is used to declare the machine axes equipped with mechanical clamps.

When an axis is declared with clamps:
+ Status M10 will be initialized by default (can be overwritten by program)

» If M10 is active : at each bloc transition were the moving status of this axis changes, the system
will generate an halt long enough for the PLC to clear the flag ...
WCNC.Channel[i AckMFunction. When all appropriate actions are taken, the PLC will raise this
flag again and motion will resume

+ If M11 is active the motions is continuous, the axes are supposed unclamped all the time.

Description * Word NO | Each bit of this word corresponds to the physical address of an axis.
meaxnenderggaeneuiny g0 wfn 0w T o F
CHOHORGHOTEHO RTINS FORICHONCHOIES]
Example » Axis of address 0 and 4 declared with clamps P8 NO = 11h
P8 (Axes with clamps)
Mame Value Unit Description in Maix Default
m 11h 0 Axes with damps ah FFFFFFFFh oh
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Carrier or carried axes » P64

P64 Carrier or carried axes
Category Axes initial settings Format Type 6
Words 1 Units None
Min 0 Max FFFFFFFF
Default 0 Resolution | N/A
Immediate | No Access via | E7x006 (RW)
General This parameter is used to declare couples of carrier/carried linear axis pairs by associating a

primary axis with a secondary axis (X/U, Y/V or Z/W).

The program parameter E7x006 can be used to modify such coupling (x = physical address of the
carrier axis)

Example of usage of E 7x006 parameter
+ E70006 = 0 The X and U axes are independent.
» E72006 = 1 Carrier/carried Z and W axis pair.

Description * Word NO | Carrier or carried axes.

To declare a couple of axes as carrier/carried, the bit associated with the physical
address of at least one of the two should be set to 1.

If the bits of the axis pair are set, then the axis is declared as carrier or carried axis
according to its declaration in P9 as primary (X, Y, Z) or secondary (U, V, W).

Example + Assuming @X =0, @Y=1, @Z=2, @U=3, @V=4, @W=5 @A=6, @B=7 and @C=8:
msa2ng84a3zasesengerogggow]ion sV aqy
©®®0®®000eeee000eleeseee®®peee ey

P64 (Carrier or carried axes)

Mame Value Unit Description Min Max Default

8Bh 0 Carrier or carried axes oh FFFFFFFFh oh

The couple X/U and Y/V are declared Carrier/Carried (even though V is not declared) Bit 7 (@B)
is ignored.
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4.6 Axes with quantified movements » P65

P65

Axes with quantified movements

Category Axes initial settings Format Type 10
Words 32 Units degrees
Min 0 Max 65.0
Default 0 Resolution | 10 8°
Immediate | No Access via | N/A

General

This parameter is used to define the axis minimal positioning increment (step). It applies only to
the axes declared as modulo in P1 and equipped with mechanical clamps.

For instance, this parameter applies to the movements of a turntable controlled by 1/2 degree and
measured to one ten-thousandths of a degree (HIRTH coupling).

Each of the 32 words of this parameter applies to a particular physical address.

Description

* Word NO: Step increment for axis @0
* Word N1 to N31 Identical to NO for the other axes.

The values are expressed in decimal degrees. A value of 0 means that the positioning increment
has no minimal step.

When a minimal positioning increment is defined for an axis

+ If a programmed value (in Auto, MDI etc.) is not a multiple of this increment then an error will be
generated.

* In Jog (unlimited or incremental) when an axis is stopped at a position which is not a multiple of
the positioning increment, the motion will be continued till the next multiple except in
incremental jog where the system will not request clamping

* ...NCK.RCNC.AXxis[i]. Moving remains Set to 1. However additional move in manual or
programmed remains authorized.

Example

» Machine with a B table at @7. The positioning is every 2.5 degrees:

P65 (Axes with quantified movements)
MName Value Unit Description Min Max Default
“ 0.0 mm Step increment for axis @0 0.0 65.0 0.0
M1 0.0 mm Step increment for axis @1 0.0 65.0 0.0
N2 0.0 mm Step increment for axis @2 | 0.0 65.0 0.0
N3 0.0 mm Step increment for axis @3 ' 0.0 65.0 0.0
M4 0.0 mm .Step increment for axis @4 0.0 65.0 . 0.0
M5 0.0 mm Step increment for axis @5 0.0 685.0 0.0
MN& 0.0 2 Step increment for axis @6 | 0.0 65.0 0.0
N7 2.5 2. Step increment for axis @7 | 0.0 65.0 0.0
N3 0.0 7 ;Step increment for axis @8 0.0 65.0 - 0.0
NS 0.0 mm Step increment for axis @9 0.0 65.0 0.0
M10 0.0 mm Step increment for axis @10 | 0.0 65.0 0.0
M1l 0.0 mm Step increment for axis @11 . 0.0 685.0 0.0
MN12 0.0 mm ;Step increment for axis @12 0.0 65.0 - 0.0
N13 0.0 mm Step increment for axis @13 0.0 65.0 0.0
N14 0.0 mm Step increment for axis @14 | 0.0 65.0 0.0
MN15 0.0 mm Step increment for axis @15 . 0.0 65.0 0.0
M16 0.0 mm -Step increment for axis @16 0.0 65.0 - 0.0
N17 0.0 mm Step increment for axis @17 0.0 65.0 0.0
MN13 0.0 mm Step increment for axis @18 | 0.0 685.0 0.0
MN19 0.0 mm Step increment for axis @19 ' 0.0 65.0 0.0
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4.7

Rotary axis modulo » P68

P68 Rotary axis modulo
Category Axes initial settings Format Type 10 (LREAL)
Words 32 Units °
Min 1.0 Max 100000.0
Default 360 Resolution | 10¢
Immediate No Access via | E93232-93263 (R)
General The modulo of the programmed and displayed position axis will not be done at 360 degrees as
usual but at the value specified.
Valid only with P1 NO Modulo rotary axes active.
(New as to 4.1.20.00 software version)
(see Commissioning Manual M00044).
Description * Word NO Modulo value for axis @0
* Word NO1 | Identical to Word NO for the other axes.
:Ic\)lord N31
Example * Axes @ 6 = modulo 40°

P68 | Rotary axis modulo

The typical application could be a tool magazine with 40 pockets.

Mame Walue Unit Description Min Max Default [
MO 360.0 Modula for rotary axis @0 1.0 100000.0 360.0
M1 360.0 Modulo for rokary axis @1 1.0 100000.0 360.0
Mz 360.0 Modulo for rotary axis @2 1.0 100000.0 360.0
N3 360.0 Madulo far rotary axis @3 1.0 100000.0 360.0
M4 360.0 Modula for rotary axis @4 1.0 100000.0 360.0
NS 360.0 Modulo far rotary axis @S 1.0 100000.0 360.0
3 Modulo For rotary axis @6 10 1000000 3600
N7 360.0 Modula for rotary axis @7 1.0 100000.0 360.0
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4.8 Axes with measure stored » P77

P77 Axes with measure stored
Category Axes initial settings Format Type 6 (DINT)
Words 1 Units N/A
Min Oh Max FFFFFFFFh
Default Oh Resolution |’
Immediate No Access via | N/A

General This parameter is used to enable the store measure function for specific axes.

Save the measure needed the multi turn absolute sensor emulation by single turn absolute
sensor
(New as to 4.1.30.00 software version)

(see Commissioning Manual M00044).

Description * Word NO Value in hexadecimal code to enable measure store of the axes.

Example NO = 3h means store function active for @0 and @1 axes.

P77 | Axes with measure stored

Mame Walue Unit Description MMin Max Default

NO n Axes with measure stored Oh FFFFFFFFh oh
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4.9

Modulo absolute sensors and maximum position tolerance » P78

P78 Modulo of the absolute sensor and maximum position tolerance
Category Axes initial settings Format Type 9 (LREAL)
Words 64 Units mm or °
Min -9999999.999999 Max 9999999.999999
Default 360 (N0-31) Resolution | 10-6
0.0 (N32-63)
Immediate No Access via | N/A
General This parameter is used to set modulo values of the absolute sensor for the stored function (P77)
and the maximum tolerance at wake up position error at switch on.
(New as to 4.1.30.00 software version)
(see Commissioning Manual M00044).
Description * Word NO Modulo value for axis @0 to @31
to
Word N31
* Word N32 | Maximum position error at power on for specific axis @0 to @31
to
Word N63
Example

80

Flexium* Parameters manual - MO0041EN-03




Axes initial settings

Page deliberately empty

Flexium* Parameters manual - MO0041EN-03 81



Page deliberately empty

82

Flexium* Parameters manual - MO0041EN-03



Spindle initial settings

Summary

5 Spindle initial settings.........ccccciimmmmmimi e ———— 85
51 Spindle definition and assignement to channels B P6 ..., 86
5.2  Axis associated with an analog port connected spindle » P71 ......ccccccviiiiiiiiinieeeniies 89
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Spindle initial settings

5 Spindle initial settings

Flexium* is able to control up to 32 spindles™ with a maximum of 4 simultaneously controlled spin-
dles per channel. To deal more easily with all spindles they are given a "Logical address" (1 to 32).

This logical address is used for programming. For parameters definition the spindles are considered
according to their "Physical addresses" as defined in the prerequisite above

During the declaration, the spindles are assigned to a channel but can be freely exchanges between
them via part programming in two steps

* The channel who "owns" the spindle will release it via M61:<Logical address>
* The channel who needs the spindle will take control via M62:<Logical address> .

Spindle declaration relies on the following parameters:

P6 Spindle definition and assignment

P71 (eventual) Axis/ Spindle switching: Axis address associated with an analog spindle

P120 (see Axes and Spindle declaration) Spindles configuration

™ 1n a first step the number of spindles is limited to 8 (one per channel).
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51 Spindle definition and assignement to channels » P6

P6 Spindle definition and assignement to channel
Category Spindle initial settings Format Type 6
Words 48 Units None
Min Word dependent Max Word dependent
Default Word dependent Resolution | N/A
Immediate | Yes Access via | N/A
General General

P6 presents three different functions

* NO to N7 : Assignation to a logical address
» N8 to N39 : Spindle characteristics

» N40 to N48 : Assignation to a channel.

Description * Word NO | Logical addresses assigned to spindles "Physical address"

Spindle @3 Spindle @2 Spindle @1 Spindle @0

Please note that the values are ordered from @3 to @0
Minimal value per byte: 0

Maximal value per byte: 31

Default values: Sp@7= 0, Sp@4 FF

* Word N1 | Identical to Word NO for the other spindles physical addresses:
to + N1:Sp@7 to Sp@4
Word N7 | . N2: Sp@11 to Sp@8

* N3:Sp@15to Sp@12

* N4 :Sp@19 to Sp@16

* N5: Sp@23 to Sp@20

+ N6 : Sp@27 to Sp@24

* N7 :Sp@31 to Sp@28.

Example
A machine with two spindles:
« First spindle: @24 we define it as the first logical spindle

» Second spindle: @25 we define it as the second logical spindle.

P6 | Spindle definition and assignment to channels
Narne Walue Unit. Description Min Max Default
HO FFFFFFFFh 0 Logical addresses assaciated to spindles @3 .., @0 1h,1h, 1,k FFh,FFh,FFh,FFh | FFFFFFFFh
M1 FFFFFFFFh 0 Logical addresses assaciated to spindles @7 ... @4 1h,1h, 1k, 1h FFh,FFh,FFh,FFh | FFFFFFFFh
Nz FFFFO2FFh i Logical addresses associated to spindles @11 ... @8 1h,th,1h,1h FFh,FFh,FFh,FFh | FFFFFFFFh
] FFFFFFFFh 1] Logical addresses associated to spindles @15 ... @12 1h,1h,1h,1h FFh,FFh,FFh,FFh | FFFFFFFFh
4 FFFFFFFFh 0 Logical addresses associated to spindles @19 ... @16 1h,1h, 1,k FFh,FFh,FFh,FFh | FFFFFFFFh
[ FFFFFFO3h i} Logical addresses assaciated to spindles @23 ... @20 1h,1h, 1h,1h FFh,FFh,FFh,FFh | FFFFFFFFh
HE FFFFFFO1h 1] Logical addresses associated to spindles @27 ... @24 1h,1h,1h,1h FFh,FFh,FFh,FFh | FFFFFFFFh
N7 FFFFFFFFh 0 Logical addresses associated to spindles @31 ... @28 1h,1h,1h,1h FFh,FFh,FFh,FFh | FFFFFFFFh
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Description

* Words N8 | Spindle @O0 definition
to Spindle characteristics for addresses @0 respectively to @31. Format:
Word N39 | . gt 0: Reserved
» Bit 1: Reserved
+ Bit 2: Indexing type [0= turning, 1=milling] : A turning spindle is indexed by M19
{C...}, a milling spindle by M19 {EC...}
 Bit 3: Indexing by CNC (M19) if set
» Bit 4: Speed programming format (0= S5.0, 1=S3.2)
+ Bit5: Indexing (0= No deceleration (quick) [P45], 1= Controlled deceleration [P32])
» Bit 6: Speed programming format (1= S6.0)
» Bit7to 9 and 11 to 31: Reserved.
» Bit 10: Sensor coupled on the motor shaft [0 = Not coupled] [1 = Coupled].
This is useful in case of several spindle ranges. When the sensor is coupled on the
shaft, then the gearreduction is taken into account to measure the speed. Generally
the sensor is connected on the spindle itself.
Example
» Spindle @24 (logical 1): Milling, can be indexed at constant gain, standard
format
» Spindle @25 (logical 2: Milling, speed format 6.0
P& (Spindle definition and assignment to channels)
Mame Value Unit  Description Min Max Default
N8 oh ] Spindle @0 definition oh FFFFFFFFh oh
N9 oh o Spindle @1 definition oh FFFFFFFFh oh
N10 oh O Spindle @2 definition Oh FFFFFFFFh oh
N11 Oh O Spindle @3 definition Oh FFFFFFFFh [}
N12 oh i) Spindle @4 definition oh FFFFFFFFh ah
N13 oh 1] Spindle @5 definition oh FFFFFFFFh oh
N14 oh 1] Spindle @& definition oh FFFFFFFFh oh
N15 oh 1] Spindle @7 definition oh FFFFFFFFh oh
N16 oh ] Spindle @8 definition oh FFFFFFFFh oh
N17 oh o Spindle @3 definition oh FFFFFFFFh oh
* Word N40 | Spindle rank and assignment to the channels

Spindle @3 Spindle @2 Spindle @1 Spindle @0
/__/%/__Jg
Lo b b
Channel ‘ Rank Channel | Rank Channel Rank Channel Rank
Bit 31 Bit0

+ Bit 0-3: Spindle@0 rank (0 = Main, 1 = Aux1, 2 = Aux2, 3 = Aux3, F = None)
The main spindle is addressed directly with M3/4/5, 19, 40,...
Auxiliary spindles needs to be declared main first (M62:... or programmed with
advanced syntax .

+ Bit 4-7: Channel to which the spindle is assigned (1 to 8, F = not assigned)
Other values not authorized.

» Bit 8 to 31: Same structure for spindle@1 to spindle@3.
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* WordsN41 | Word N41 : Same structure for spindle @4 to spindle @7
:I?Iord N47 Word N42 : Same structure for spindle @8 to spindle @11
Word N43 : Same structure for spindle @12 to spindle @15
Word N44 : Same structure for spindle @16 to spindle @19
Word N45 : Same structure for spindle @20 to spindle @23
Word N46 : Same structure for spindle @24 to spindle @27
Word N47 : Same structure for spindle @28 to spindle @31.

Example
+ Spindle @24 (logical 1): Main spindle in channel 2
» Spindle @25 (logical 2: First auxiliary spindle in channel 2

P6N46 (Spindles from @24 to @27 assignment to a channel)
Value Unit Description Min Max Default

B - Spindle @24 rank in the channel oh Fh Fh
2h 1} Spindle @24 assigned to channel 1h Fh ] Fh
th 0 Spindle @25 rank in the channel oh Fh Fh
2h 1] Spindle @25 assigned to channel 1h Fh Fh
Fh o Spindle @26 rank in the channel Oh Fh Fh
Fh 0 Spindle @26 assigned to channel 1h Fh Fh
Fh o Spindle @27 rank in the channel oh Fh Fh
Fh 1] Spindle @27 assigned to channel 1h Fh Fh
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5.2

Axis associated with an analog port connected spindle » P71

P71 Axis associated with an analog port connected spindle
Category Spindle initial settings Format Type 3
Words 32 Units None
Min -1 Max 31
Default -1 Resolution | N/A
Immediate No Access via | N/A
General This parameter is used in case a digital axis can be switched with a spindle connected to an
analog port.
For other axis/spindle switching structure the address should be declared in both P120 NO and
P120 N1.
Description * Word NO | Axis address associated with the spindle.
to Enter in the word corresponding to the spindle address the address of the associated
Word N31 | axis.
Example + Spindle @24 ( analog) can be switched with axis @8.
P71 (Axis address associated to the analog port connected spindle)
MName Value Unit Description Min Max Default
N25 -1 0 Axis address assodated to the spindle @28 =i 31 -1
MN29 -1 0 Axis address assodated to the spindle @29 -1 31 -1
N30 -1 0 Axis address assodated to the spindle @30 -1 31 [ -1
M31 3 0 Axiz address assodated to the spindle @31 -1 31 -1
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Summary
6  System configuration .........cccccoommmiimi i ——— 93
6.1 SF=Taq o] [TaTe [N o1=Tx oo N g = o SR 94
6.2 CNC - PLC communication setting B P99 ... 95
6.3  Miscellaneous fuNCHIONS B> P7 ... e 96
6.4  Subroutine call by M fuction B> P35 ... 100
6.5 Maximum number of M function with acknowledge P P37 ......occoiiiiiiiiiiiiii e 101
6.6  Minimum block execution time B P51 ... 102
6.7 Radial error tolerated on circles - Path checks in RTCP - Programming precision

ON Circle radius B> P52 ...t 103
6.8  Number of blocks in the look ahead buffer B P54 ... 105
6.9 Interaxes calibration table and stack reservation B P58 ........coccooiiiiiiiiiiii 106
6.10 Memory segments for symbolic variable storage B P59 .....ccccccceiiiiiiiie e, 107
6.11 Potentiometer min-max range B PB7 ......ooiiiiiiiii e 108
6.12 Memory zones allocation (Part program) B PO5 ... 110
6.13  Number of origins DAT2 B> PO8 ... ..ot 111
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System configuration

6 System configuration

This category of parameters describes NCK characteristics.

Even though they are not all necessary at this stage, it is recommended to define them before entering
axes characteristics and performances as the first ones (P50, P99 and P7) may have influence on
the rest of the commissioning.

This category contains the following parameters:

P50

Sampling period

P99

CNC - PLC communication setting

P97

Miscellaneous functions

P35

Subroutine call by M function

P37

Maximum number of M function with acknowledge

P51

Minimum block execution time

P52

Radial error tolerated on circles - Path checks in RTCP - Programming precision
on circle radius

P54

Number of blocks in the look ahead buffer

P58

Interaxis calibration table and program stack reservation

P59

Memory segments for symbolic variable storage

P67

Potentiometer min-max range

P95

Memory zones allocation (Part program)

P98

Number of origins DAT2
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6.1

Sampling period » P50

P50 Sampling period
Category | System configuration Format Type 5
Words 1 Units us
Min 2000 Max 10000
Default 2000 Resolution | 200 ps
Immediate | No Access via | E41005 (R)

General This parameter defines the CNC sampling period.

Description * WordNO | Defines the CNC sampling period (T) in ys. The value must be a multiple of 200 pus.
The minimum sampling period accepted by the system is 2000 ys and the maximum
is 10000 ps.

If the value entered is outside these limits, the system forces the limit values.
It is possible to read the value of P50 via program parameter E41005.
Example

P50 (Sampling period)

Name

Value Unit Description Min Max Default
2000 us Sampling period 2000 10000 2000
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CNC - PLC communication setting » P99
P99 CNC - PLC communication setting
Category | System configuration Format Type 5
Words 5 Units None, none, ms, ms
Min 0 Max Word specific
Default Word specific Resolution | N/A, N/A, 1, 1
Immediate | No Access via | N/A
General This parameter has the following functions:
+ To define the communication period between NC and PLC.
+ To specify the address of master NC.
+ To define the timeout used to monitor CNC < PLC communication.
+ To delay the apparition of a CNC < communication error.
Description Word NO Number of CNC cycles between 2 CNC-PLC communications
Communication period between the NC and PLC in numbers of NC sampling periods
(P50). This value should be shortenough to make sure anew update has been performed
between to PLC main tasks. A too small value brings no advantage.
Example: PLC Scan =10 ms (standard), NC Scan = 2ms (standard)
- Good value for P99 NO = 3 (<> 6ms) or 4 (& 8 ms).
- Avalue of 5 (10 ms) is not recommended as the PLC and NC real time clocks are
not synchronized.
- In a multi-NC system, this value must be greater than the number of NCs.
- 3<= Value <=6 Default=3, Resolution=1.
« WordN1 | Identifier of the master CNC.
The address on the physical NCK unit is selected by means of the rotary switch on
the front.
In a multi-NC system, there is a different value for each NCK.
0 <= Value <=15 Default=0, Resolution=1.
* WordN2 | Maximum time for the detection of the machine error 249.
Defines the timeout in number of NC sampling periods (P50) used to monitor the
communicatjons between PLC an? CNC. If this value is exceeded without NC < PLC
communication, then error 249 will be issued.
0 <= Value <=65535 Default=64, Resolution=1 Units =ms
* WordN3 | Delay time for the machine error 249 issue.
Possibilities to delay the issue of alarm 249 in order to trigger an emergency retract.
» Value = 0 : Error 249 issued immediately
» Value >0: In case of communication error, an emergency retract is generated
automatically (No PLC action required) and after <value> ms the error will be
issued triggering a machine power down.
This feature is especially important when it is necessary to disengage tool and part
in case of a dangerous situation (e.g. Grinder, Gear Hobber etc...)
0 <= Value <=65535 Default=0, Resolution=1 Units =ms.
¢ WordN4 | Number of CNC controlled by the PLC.
This parameter is related tio the analog axes functions. It stipulates how many CNC
are communicating with the PLC in order to calculate the refresh rate.
Example P99 (CNC - PLC communication setting)
Mame Value Unit Description Min Max | Default
“ 3 0 Number of CNC cycles between 2 CNC-PLC communication 2 6 3
N1 0 0 Identifier of the master CNC 0 15 0
N2 64 ms Maximum time for the detection of the machine error 249 0 65535 64
N3 0 ms Delay time for the machine error 243 issue 0 65535 0
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6.3

Miscellaneous functions » P7

P7 Miscellaneous functions

Category | System configuration Format Type 0

Words 4 Units None

Min 0 Max FF

Default 0 Resolution | N/A

Immediate | No Access via | N/A
General General

This parameter regroups different validations and selection for system configuration.
Description * WordNO | Miscellaneous functions

b7‘b6‘b5‘b4‘b3‘b2‘b1‘b0‘

b0: Search direction for automatic spindle range detection
(0 > M40 to M45, 1 M45 > M40)

b1: Subroutine call by M functions for PLC channels
(0 > without channel index [%xxx], 1> with channel index [%xxx.i]

b2 : Decoded M and T functions transmitted to the PLC in Search mode
(0 = No transmission, 1 = functions transmitted)

b3 : Default programming unit
(0 > Metric : G71, 1> Inches : G70)

b4 : Clears the T value during reset (Flexium_NCK.RCNC.Channel[x]. TooINumber=0)
(0 > No, 1 > Yes)

b5 : Authorization to write E940xx parameters by part program
(0 > Writing authorized, 1 - writing inhibited)

b6: M and T functions transmitted to the PLC in TEST mode ™
(0 > No transmission, 1 - functions transmitted)

b7: Inhibition of the automatic spindle range detection ()
(0 = Enabled, 1 > Disabled).

b7 =1 --> no automatic spindle range detaction

b7 = 0 --> automatic spindle range detection

(™ p5:  Such parameters can be used for interaxes calibration. In this case, a modification could

have undesired results : therefore the possibility of preventing any change.

(' b6: Transmit such functions can be necessary if they request a specific action from the PLC

(calling sub routine, setting parameters etc...). However this transmission will increase the
time required for testing the program.

(™M p7: Automatic spindle gear change dipending by spindle speed programmed.
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Description

¢ WordN1

Miscellaneous functions

b7‘b6‘b5‘b4‘b3’b2‘b1‘b0‘

b0 : Feed rate initialization
(0 > G94 1/min, 1 > G95 1/rev)

b1 : M12 activates manual intervention
(0 > No M12 like any other M code, 1 > Yes M12 specific: refer to M00012)

b2 : Axes homing via keyboard
(0 > Authorized, 1 = Inhibited)

b3 : Subroutine %11000 executed on Reset
(0 > No, 1~ Yes)

b4 : Rigid tapping : Feed stop authorization
(0 > Authorized, 1 = Inhibited)

b5 : Radius calculation on the rajectory. The radius value is stored in E32014
(0 = Inhibited, 1 > Authorized)

b6 : Move in G52 ( relative to machine referential) when inclined plane active
(0 = Inhibited, 1 - Authorized)

b7 : Detection of tool interference (error 149)
(0 > Enabled, 1 - Disabled).

¢ WordN2

Miscellaneous functions

™)

(1)

() p7 : It is always possible to select the reference spindle by M66, when this bit is cleared such

b0 : Homing requested when switching a rotary axis from "Limited excursion" to
"Modulo" (0 - Requested, 1 > Home status maintained)

b1 : Authorization to write drive parameters V130, V131 via E352xx
(0 = Inhibited, 1 > Authorized)

b2 : A spindle speed limitation (G92 S...) in CSS (G96 S... is mandatory)
(0 > Not mandatory, 1 > Mandatory)

b3 : Maximum programmable spindle speed in the current range
(0 > Max speed, 1 > Limit speed defined in P46 — P49)

b4 : Averaging filter for the handwheels
(0 > Disabled, 1 - Enabled)

b5 : Fast coded M functions("
(0 > Disabled, 1 > Enabled)

b6 : Spindle release by M61 requires the spindle to be stopped
(0 > Stop required, 1 > Stop NOT required)

b7 : Selection of the reference spindle (M66)
(0 = automatically main spindle, 1 - ONLY selected by M66).

b3 : b3 is only significant if b2 is set.
b5 : When enabled two consecutive M codes will be transferred to the PLC without a code 0

between them (except if the two codes are identical).

selection will be automatic at each new master spindle selection.

Word N3

Miscellaneous functions

b0 : .b0 Force the D number to zero during a reset [1 = Reset D]

b1 : Block skip activation during part program execution [1 = Authorized].
b2 G75 available before the START

b3 Tool management activation

b4 G76 in zone 1, 2, 3 (0=Inhibited 1= Authorized

b5 Handwheel moving with multiple of the increment (0=Disabled 1= Enabled)
Reminder that If the handwhell turning speed cause an over speed of the axes

(exced P30 or acceleration exced P32) the CNC reduce the speed and the end
point could be not a multiple of the increment selected.

The b5 anable the end positoin as multiple of increment by an automatic CNC
computation.
Inthe version 4.2.00.00 the functionis automatically activated, the b5is not working.
b6 Force minimum indexing speed (1=Forced)
b7 Potentiometer resolution (0=1/228 1=1/16384
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Word N4 | Miscellaneous functions
* b0 Expansion factor (0O=Disabled, 1= Enabled)

* b1 Reduced speed (P34) with RTCP at pivot poin (0=Disabled
1=Enabled)

* b2 Indexed programming of axes function (0=Disabled 1=Enabled).
New programming sintax: X1=100 (X100)

* b3 Detection of minimum spindle speed range (Err29) [0=Activated
1=Not activated)

* b4 G21 Enhanced
* b5 EGB loader with many followers (with tables) [1=Enabled

(New as to 4.2.0.0 software version)

* b6 G77 in Zone O for auxiliary channels
(O=Inhibited 1=Autorised)

* b7 Alarms at channel level)
(O=Inhibited 1=Autorised)

With b7=1 the channel alarm doesn't stop the othere channels
(only for independent groups).

Word N5 | Word N5 Miscellaneous functions

(New as to 4.1.20.00 software version)

* b0 Spindel speed range change with plc M acknowuledge
0=not mandatory 1=mandatory

The CNC will activate the new speed range only at .WCNC.
Channel[x].AckMFunction = True.

Example

P7NO (Miscellaneous functions)

Bit  Walue  Description

] Automatic spindle speed range search direction [0=Increasing direction] [1=Decreasing direction]
1 ]  |rrogram call by M functions [0=Unindexed] [1=Indexed]
2 | SEARCH mode: transmission of decoded M and T functions to PLC
3 [1  |Programming unit [0=Milimeters] [1=Inch]
4 | |Forcing T functions to 0 during RESET %11000
5 = Inhibition of writing E940xx parameters (interaxis calibration table)
& [[] | TEST mode: transmission of M and T functions to PLC
7 []  |Inhibition of automatic spindle speed range search

P7N1 (Miscellaneous functions)

Bit Value  Description
n [  |Feed rate initilisation in [0=(G24 = 1/min}] [1=(G95 = 1/rev)]
[]  |M12 activates manual intervention
[C] | Inhibition HOMING via keyboard
] Subroutine call on RESET 9611000
| |FEED STOP inhibited during rigid tapping
Mot used
|Gs2 (Prog/OM) in indined plane [0=Inhibited] [1=Autharised]

COT . TN T T O Y UR (B NC (e

i

Tool interface detection (Err 149) [0=Activated] [1=Mot activated]
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Example

P7N2 (Miscellaneous functions)

Bit  Value  Description

Status "Homing completed” when switching from "Limited excursion” to "Modulo™ [0=Lost] [1=Maintain|

Writing the drive parameters 130, V131 via E352xx [0=Inhibited] [1=Authorised]

G925...(speed limitation) when G96 programmed [0=Not mandatory] [1=Mandatory]

Maximum programmable speed of the current range [0=Max speed] [1=Limited speed]

_CAN handwheel filter [0=Disabled] [1=Enabled]

Fast coded M functions [0=Disabled] [1=Enabled]
Spindles release [0=With stop] [1=Without stop]

Reference spindle [0= Main spindle] [1=Selected by Ma6]

P7N3 | Miscellaneous functions

Bit

1

I = T N )

value

NAE M OOOn

Description
Forcing D number to O during RESET
Black skip contral Function " during the Part Pragrarn execution [0=Inhibited] [1=Autharise:
G75 available before the START
Tool management ackivation
G76in Zone 1, 2, 3 [0=Inhibited] [1=Authorised]
Handwheel moving with multiple of the increment [0=Disabled] [1=Enabled]
Force minimum indexing speed [1=Forced]

Potentiometer resolution [0=1/128] [1=1/16384]

PTN4 | Miscellaneous functions

Eit

1

-~ LM

Walue

ooooogE®

Descripkion
Expansion Factor [0=Disabled] [1=Enabled]
Reduced speed (P34 with RTCP at pivot point [0=Disabled] [1=Enabled]

Indexed programming of axes function [0=Disabled] [1=Enablad]

Detection of minimurn spindle speed range (Err 29) [0=Activated] [1=MNot acti

521 Enhanced

EGE leader with many Followers (with tables) [1=Enabled]
Mok used

Mok used

Flexium* Parameters manual - MO0041EN-03

99



6.4

Subroutine call by M fuction » P35

P35 Subroutine call by M function
Category | System configuration Format Type 5
Words 32 Units None
Min 0 Max 899 /29999
Default 0 Resolution | N/A
Immediate | No Access via | N/A
General This parameter is used to declare up to 16 M functions that will activate the execution of a
subroutine and the subroutine in question.
Description ¢ Word NO : M function number.
* Word N1 : Subroutine number.
¢ Word N62 : M function number.
* Word N63 : Subroutine number.
Each even word will contain the number of an M code and the following even word the number of
subroutine executed.
As MO cannot trigger a subroutine, each unused word should be set to 0.
It is not necessary to sort the M function in ascending order.
Only codes up to 899 can request execution of a subroutine.
The subroutine number is limited to 29999.
Example P35 (Subroutine call by M function)
Name Value | Unit Description Min Max | Default
“ 3 0 M function number a 399 0
N1 9106 1) Subroutine number 1 29999 1
N2 75 0 M function number i} 899 0
M3 9175 1) Subroutine number 1 29999 1
N4 1] 1) M function number 1] 899 0
VL] 1 1) Subroutine number 1 29999 1

» M6 will trigger %9106, M75 %9175

P.S. For PLC axes according to P7 NO b1, the call to a subroutine will be with or without channel
index. The channel index will not be defined in P35.
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6.5 Maximum number of M function with acknowledge » P37
P37 Maximum number of M function with acknowledge
Category | System configuration Format Type 5
Words 1 Units None
Min 199 Max 899
Default 199 Resolution | N/A
Immediate | No Access via | N/A
General This parameter is used to define the higher M function with acknowledge number.

M codes above this value will be without acknowledge also named "On the fly" function.

Description * WordNO | Maximum number of M functions with acknowledge.

¢ WordN1 | M function for workpiece change.

Example : - :
P P37 (Maximum number of M functions with acknowledge)
MName Value Unit  Description Min Max Default
“ 220 ] Maximum number of M functions with acknowledge 199 899 199

» M functions up to M220 will be sent with acknowledge request.

* M functions from M221 and above will be sent on the fly.
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6.6 Minimum block execution time » P51

P51 Minimum block execution time
Category | System configuration Format Type 5
Words 1 Units 1ms
Min 0 Max 65535
Default 0 Resolution | 1 ms
Immediate | No Access via | E32000 (R/W)
General This parameter is used to define the minimum time to execute a block.

By defining a minimum time we can be sure that the following block to be executed can be
prepared in full.

When set to 0, Flexium adapts dynamically this value to achieve the best performances.
Therefore except particular situation, this parameter should be left to its default value.

Description * Word NO Minimum time for executing a block by interpolation

Smallest number of "ms" requested to execute a block in interpolation.

Example Example: Standard value

P51 (Minimum block execution time)

Name Value Unit  Description Min Max Default
1] ms Minimum time for executing a block by interpolation a 65535 1]
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6.7

Radial error tolerated on circles - Path checks in RTCP - Programming

precision on circle radius » P52

P52

Radial errortolerated on circles - Path checks in RTCP - Programming precision on circle radius

Category | System configuration Format Type 10

Words 3 Units mm / °

Min 0 Max Word specific

Default Word specific Resolution | 105 mm

Immediate | No Access via | E32002 , E32012 (R/W)
See description

General

This parameter is used to define several types of precision during machining.

Description

* WordNO

Radial error tolerated on circles

Defines the maximum servo error allowed for circles by limiting the feed rate.

Programmed
path

Real path

€a (servo-loop error) is the error in mm between a programmed path and the real path.
€a is approximated by the following equation:
Vmax? * T2

2R

€a=

+ ga = Servo-loop error (in m),

* Vmax = Max speed (in m/s),

* T =Time constant (in pys),

* R =Radius (in m).

This equation can be reformulated to give the maximum tolerated speed:

\2R* €a

Vmax = T

» Application: maximum tolerated speed for €a = 50 um T= 60 ms and R = 50 mm.

V2*50*1o—3*50*10—6 B Qs*m-e
60 * 103 " 60*10?

m
min

m
Vmax = = 0.037 5 = 2.236

In case of High Speed Cutting (HSC) this parameter must be set to a low value,
especially for finishing (a few units).

Please note that it is not only applied to circles but also to curves programmed by
small segments (TABCYLS). The setting is adjusted via the external parameter
E32002.
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Description

* WordN1 | Path checking in RTCP: Max angular value between 2 check points.
To verify that the trajectory just calculated does not exceed the travel limits, the numerical
control will test the conditions to be met over a number of check points.
These points are specified so that they are uniformly distributed along the trajectory
with angular distance between two of them less or equal to the angular distance
defined in P52N1.
For each point thus specified, checks are carried out for the axes of the pivot point.
The checks are valid for the following types of interpolated trajectories:
- Linear interpolation,
- Circular interpolation,
- Segmented polynomial interpolation (Smoothed polynomial interpolation is not covered).
Parameter P52N1 is set in degrees. The system allows values from 5° to 45°.
Outside this range, the checks are not carried out.
The value of parameter P52N1 is a compromise between the precision required in
checking the trajectories and the additional computation time required.
z
Deviation from
e< trajectory
ffffffffff Z axis limit of trajectory
X Point of deviation
/ X Points checked
its calculated
trajectory
Tool point in the
programmed position
X
0: The angle B is calculated by the CNC so that the check points are uniformly distributed
along the circular trajectory and the angular distance between two consecutive points
is less than that given by P52N1.
* WordN2 | Programming precision in circle radii.

This word defines the maximum tolerated difference between the Ending radius and
the Starting radius on a circle. Error 107 is generated if this value is exceeded.

External parameter E32012 is the image of this parameter.

Default value = 20 internal units. Range of values 20 to 255.

Example

MName

P52 (Radial error tolerated on circles - Path checks in RTCP - Programming precision on circle radii)
Value Unit Description Min Max Diefault
0.05 mm Radial error tolerated on drdes 0.0 65.0 0.05
25 | ° |PathchedsinRTCP o0 | 450 | o0
0.02 mm fi’rogramming precision on drde radi 0.02 il 0.255 | 0.02
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6.8 Number of blocks in the look ahead buffer » P54

P54

Number of blocks in the look ahead buffer

Category | System configuration Format Type 5
Words 1 Units None
Min 50 Max 1000
Default 200 Resolution | 1
Immediate | No Access via | N/A

General

Defines the number of NC blocks in the look-ahead buffer. The look ahead permits to anticipate the
change of speeds and direction.

If this value is too low especially for small blocks, there is a risk of limited speed capacities to prevent
shocks at changes of direction.

Atoo high value will resultin additional computing without practical interest; therefore itis recommended
that this size is dynamically adjusted.

Description

* WordNO | Number of blocks in look-ahead buffer (per channel)
Size of the buffers for blocks ready to be executed (prepared).

This is a global value that will be dynamically distributed over all channels for optimal
performances. A value of 0 means this size will be dynamically adjusted.

Therefore it is suggested not to change the default value.

The minimum number of blocks per channel is 10 and the maximum is 1000. If the
value of P54 is outside these limits, the system forces the limit value.

Example

P54 (Number of blocks in look-ahead buffer)

Mame Value Unit Description Min Max Default
200 ] Mumber of blocks in look-ahead buffer (for channel) 50 1000 200
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6.9

Interaxes calibration table and stack reservation

> P58

P58

Interaxes calibration table and stack reservation

Category

System configuration

Format

Type 4

Words

2

Units

None

Min

0/5000

Max

1000/131072

Default

1000/20000

Resolution

N/A

Immediate

No

Access via

N/A

General

This parameter is used to define the number of E81xxx/E82xxx parameters as well as the size of
part program stack.

Description

¢ WordNO

Interaxis calibration table

This word defines the number of parameters E81xxx / E82xxx. They can be used
either to define an Interaxis calibration table but more and more used as generic as
the calibration is also available through Flexium Tools.

Decreasing the default value may help to gain some room in the NCK NVRAM which is
notreally anissue. For this reasonitis strongly suggested to keep the value at the default.

Entering a value higher than 1000 has no effect.

e WordN1

Program stack size for each channel
This word is used to define the size of the program stack size of each channel.

All channels will get the same amount. This stack is used to save symbolic variables
as well as data for some dynamic operators (please refer to the Flexium* Extended
Programming manual M00020).

The value entered corresponds to the size in words (2 bytes) per channel. The minimum
stack size must be above 10 kBytes.

This stack is taken on the part program memory, therefore especially in case of multi
channels machine it may be interesting not to reserve the maximum amount.

N.B.: The extended programming manual describes the relation between number of
variables and memory allocation.

¢ WordN2

EGB table elements

The N2 can reserved a predefined memory for EGB table.

Example

P58 (Interaxis calibration table and program stack reservation)

Mame

N1

Value Unit Description Min Max Default
1000 0 Interaxis calibration table 0 1000 1000
20000 0 Program stack size for channel 0 65535 20000
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6.10 Memory segments for symbolic variable storage » P59
P59 Memory segments for symbolic variable storage
Category | System configuration Format Type 5
Words 32 Units KByte
Min 0 Max 65535
Default 0 Resolution | 1
Immediate | No Access via | N/A

General

This parameter is used to define up to 32 segments of memory for saving symbolic variables.

The values of the variables are kept even after a Reset

The main use of these segments is related to dynamic operators in C program that need to save
variables over a complete work power on session of the machine. (see Flexium* Programming
manual M00040 G76+ and G76- functions)

The total size of the segments can not exceed 1024 kBytes.

Description

¢ WordNO

Size of memory segment #1 in Kbytes

¢ WordN1
to N31

Same as NO for memory segments 2 to 32

Example

P59 (Memory segments of the symbolic varables)

Name
MO
N1
N2
N3
N4
N5
N&
N7

Value Unit Description

1] Quantity of memory reserved for the segment 1

o|lole|lo|o|o|la

Quantity of memory reserved for the segment 2 .

Quantity of memory reserved for the segment 3
Quantity of memory reserved for the segment 4
Quanﬁty of memory reserved for the segment 5
Quantity of memory reserved for the segment 6
.Quanh’ty of memory reserved for the segment 7

Quantity of memory reserved for the segment &

Min Max Default
w000 | 0

1000
1000
1000
1000
1000
1000
1000

ol|lole|lo|oc|lo|la|ao
ol|lole|la|lo|a|la
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Potentiometer min-max range » P67

P67 Potentiometer min-max range
Category System configuration Format Type 5
Words 80 Units %
Min According to word considered Max 255
Default According to word considered Resolution | 1
Immediate No Access via | E79005 — E79008 (R/W)
General This parameter defines the range of values for the different overrides. The values are specified as
percentages in 16-bit words.
Description The feed override values are defined par channel whereas the speed override values are defined

per spindle. All the values must be positive or zero.

» The highest possible value is 255%

* The lowest possible value is 0%

» 100% must be within the min-max range.

» The max values must always be higher than the min values

« If these conditions are not satisfied, at power on, the default values will be set:

- 0-120% for feed rate potentiometers

- 50-100% for spindle speed potentiometers.

* Word NO Min feed percentage for channel 1
0<= value <=100; default=0.
* Word N1 Max feed percentage for channel 1
100< = value <=255; default=120.
* Word N2/3 Identical to Word NO/N1 for channels 2 to 8.
up to

Word N14/15

* Word N16 Min percentage for spindle @0
0<= value <=100; default=>50.
¢ Word N17 Max percentage for spindle @0
100< = value <=255; default=100.
* Word N18 Even words: Identical to Word N16 for spindles @1 to @31
to Word N78
* Word N19 Odd words: Identical to Word N17 for spindles @1 to @31
to Word N79
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Example

P67 (Potentiometer min-max range)
Mame Value Unit  Description Min Max Default

h ] B Min feed percentage for channel 1 ] 100 a
N1 120 % Max feed percentage for channel 1 100 255 120
M2 ] o Min feed percentage for channel 2 ] 100 i}
N3 120 £ Max feed percentage for channel 2 100 255 120
N4 0 % Min feed percentage for channel 3 0 100 1]
NS 120 %o Max feed percentage for channel 3 100 255 120
NG 0 k3 Min feed percentage for channel 4 0 100 1]
N7 120 B Max feed percentage for channel 4 100 255 120
NE 0 % Min feed percentage for channel 5 0 100 i]
Mg 120 B Max feed percentage for channel 5 100 255 120
MN10 0 kS Min feed percentage for channel 6 0 100 ]
N1l 120 % Max feed percentage for channel 6 100 255 120
N12 0 %o Min feed percentage for channel 7 0 100 i]
N13 120 % Max feed percentage for channel 7 100 255 120
MN14 i} A Min feed percentage for channel 8 i} 100 a
N15 120 % Max feed percentage for channel & 100 255 120
Ni& 50 B Min percentage for spindle @0 50 100 50
N17 100 % Max percentage for spindle @0 100 255 100
N18 50 o Min percentage for spindle @1 50 100 50
MN19 100 %o Max percentage for spindle @1 100 255 100
N20 50 % Min percentage for spindle @2 50 100 50
N21 100 £ Max percentage for spindle @2 100 255 100
N22 50 k3 Min percentage for spindle @3 50 100 50
N23 100 %o Max percentage for spindle @3 100 255 100
N24 50 % Min percentage for spindle @4 50 100 50
N25 100 B Max percentage for spindle @4 100 255 100
MN26 50 k0 Min percentage for spindle @5 50 100 50
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6.12

Memory zones allocation (Part program) » P95

P95 Memory zones allocation (Part program)
Category | System configuration Format Type 5
Words 3 Units Kbytes
Min 0 Max 40960
Default 100/80/0 Resolution | 1
Immediate | No Access via | N/A
General This parameter is used to allocate memory areas for part programs.
Description The part program memory is divided into four areas:
» Free access area 0
* Zone 1: User
* Zone 2: OEM
» Zone 3: NUM
The different zones (except zone 0) are intended to store specific or proprietary programs.
Programs in these zones can be protected so as not to be editable or visible (the NUM Zone is
always protected).
There is a hierarchy between the different zones. A program is searched for in zone 0 at first, then
zone 1, 2 and finally 3. This way it is always possible to overwrite an existing program by another
with the same number existing in a lower zone.
N.B: This feature is very useful to add or change some functionality but could lead to a malfunction
if improperly used. Refer to the programming manuals to know which program number you can use.
The sizes (in Kbytes) of the zones 1 to 3 are described with this parameter. Zone 0 gets the remaining
memory.
* WordNO | Size of zone 1: Customer (Kbyte)
* WordN1 | Size of zone 2: OEM (Kbyte)
¢ WordN2 | Size of zone 3: NUM (Kbyte)
Example P95 (Memory zones allocation (Part program))
Name Value Unit  Description Min Max Default
“ 100 kB Size of zone 1 : Customer (kbyte) 1] 40960 100
N1 a0 kB Size of zone 2 : OEM ( kbyte) i} I 40960 a0
N2 1] kB Size of zone 3 : NUM (Kbyte) 1] 40960 1]
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6.13 Number of origins DAT2 » P98
P98 Number of origins DAT2
Category | System configuration Format Type 5
Words 8 Units None
Min 1 Max 99
Default 50 Resolution | 1
Immediate | No Access via | N/A
General Flexium* offers the possibility of up to 99 program offsets (DAT2).
In order to limit the complexity of the system, it is possible to define for each channel the number of
program offsets that will be used.
Description * WordNO | Number of origins DAT2 for channel 1
1<= value <=99; default=>50
¢ WordN7 | Number of origins DAT2 for channel 8
1<= value <=99; default=>50
Example =
P98 (Number of origins DAT2)
Mame Value Unit Description Min Max | Default
“ 20 0 Mumber of origing DAT2 for channel 1 1 a3 50
M1 5 0 MNumber of origins DAT2 for channel 2 1 99 50
M2 5 0 Mumber of origing DAT2 for channel 3 1 99 50
M3 5 0 Mumber of origing DAT2 for channel 4 i ag . 50
M4 5 0 Mumber of origins DAT2 for channel 5 1 93 50
M5 5 0 Mumber of ariging DAT2 for channel 6 1 a9 50
M6 5 0 Mumber of origing DAT2 for channel 7 1 99 50
M7 5 0 Mumber of origing DAT2 for channel 8 i a3 . 50
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AXis characteristics

Summary

7  AXis characteristiCs.........ccccciiiiiiiiiiiiiirr s 115
71 HOomING direCtion B> PA5 oo ee e e e e e e e e e e e eeeeas 116
7.2 Machine home position B> P16 ..o e 117
7.3 AXIStravel IMits B> PAT7 oo 118
7.4  Backlash error compensation B P18 ... 119
7.5  In-position WINAOW B> P22 .o 120
7.6 Lubrication pulse distance B P29 ... 121
7.7  Maximum axes traverse rate B P30 ... 122
7.8 Jogandreduced speed B P31 e 123
7.9 Reduced speeds peraxes B P34 ... 124
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7 AXxis characteristics

This category of parameters describes the static characteristics of the axes. They should be filled
before adjusting the dynamics.

This category contains the following parameters:

P15

Homing direction

P16

Machine home position

P17

Axes travel limits

P18

Backlash error compensation

P22

In-position window

P29

Lubrication pulse distance

P30

Maximum axes traverse rate

P31

Jog and reduced speeds

P34

Reduced speeds per axes
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71

Homing direction » P15

P15 Homing direction

Category | Axes characteristics Format Type 6

Words 2 Units None

Min 0 Max FFFFFFFF

Default 0 Resolution | N/A

Immediate | Yes Access via | NO : E933xx (R)

N1 : E934xx (R)
General This parameter is useful for axes not equipped with absolute measurement systems. It has two functions:

+ Define the direction from which the datum switch is approached in homing mode.

» Declare if a home switch is required or not. If the home switch is required, the system will make
this switch is not open at start of the homing procedure (Error 32). Home switch is not required if
there is only one marker (top zero) over the full travel or in case of measure system with coded
reference mark.

Description * WordNO | Datum switch approach direction in HOMING mode
The bit position gives the physical axis address.
Bit Set means homing is in the negative direction on the particular axis.
The homing direction can be checked in E933xx.
Measurement direction
\ \ - P15 \
N ‘ N
| oTo
Min. limit switch | Max. limit switch
(o]
I(bf.
\
* WordN1 | Ignore the datum switch in HOME mode
The bit position gives the physical axis address.
Bit Set means the datum switch is not tested on the corresponding axis.
In Homing mode, homing is complete when on the first marker pulse is encountered.
The status of the switch can be checked in E934xx.
Example + Axes @2 and @3 homed in the negative direction

» Axis @0 do not require a datum switch.

P15 (Homing Direction)

MName Value Unit Description Min Max
“ Ch 0 Datum switch approach direction in HOMING mode ... th FFFFFFFFh
M1 1h 0 Ignore the datum switch in HOME mode oh | FFFFFFFFR

Default
oh
oh
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Machine home position » P16

P16 Machine home position
Category Axes characteristics Format Type 9
Words 32 Units mm/°
Min -9999999.99999999 Max +9999999.99999999
Default 0 Resolution | 10° mm
Immediate Yes Access via | E951xx
General This parameter is used to set the measure origin of an axis.
The word number gives the physical address of the axis.
Description * Word NO: Machine home position for axis @0
The values are expressed in mm for linear axes or degrees for rotary axes.
The word contains the position of the datum switch on the corresponding axis in
machine dimensions.
« Word N1 Identical to NO for the other axes.
to Word N31
Example . o
P P16 (Machine home position)
Name Value Unit Description Min Max Default
“ 613.22 mm Machine home position for axis @0 -9999999,99999999 | 9999999.99999999 0.0
N1 3725 mm | Machine home position for axis @1 -9999999.99999999 | 9999999.99999999 0.0
N2 -10.0 mm | Machine home position for axis @2 -9999939,99999999 | 9999999,99999993 0.0
N3 0.0 mm Machine home position for axis @3 -9999999, 99999999 | 9999999,99999999 0.0
N4 0.0 mm Machine home position for axis @4 -9999999, 99999999 | 9999999,99999999 0.0
NS 0.0 mm | Machine home position for axis @5 -9999999,99999999 | 9999999,99999999 0.0
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7.3

Axis travel limits » P17

P17 Axis travel limits
Category Axes characteristics Format Type 9
Words 32 Units mm/°
Min -9999999.99999999 Max +9999999.99999999
Default +/- 9999999.99999999 Resolution | 10° mm
Immediate Yes Access via | E7x002 — E7x003 (R)
General This parameter is used to define the static axes travel limits.
Description The values are related to the physical address of the axes.
¢ Word NO Lower travel limit for axis @0
* Word N1 Upper travel limit for axis @0
¢ Word N2/N3 | Identical to NO / N1 for the other axes
up to Word
N62/N63
Example
P P17 (Axis travel imits)
Name Walue Unit  Description Min Max Default
“ -580.0 mm  |Lower travel limit for axis @0 |-9999999,99999999 | 9999999.99999939 |-9939999.999..,
N1 271.55 mm | Upper travel limit for axis @0 | -9999999.99999999 | 9999999.99999559 | 9999999.559...
Nz -250.0 mm  |Lower travel limit for axis @1 |-9999999,99999999 | 9999999,99999999 |-9999999,999..,
N3 | 250.0 mm  |Upper travel limit for axis @1 |-9999999.99999999 | 9999999,99999939 | 9999999.999...
N4 0.0 mm  |Lower travel limit for axis @2 |-9999999,99999999 | 9999939.99999939 |-9939999.999..,
N5 320.0 mm | Upper travel limit for axis @2 | -3999999,99999999 | §999999,09999999 | §999999,994...
N -3999999,99999939 | mm  |Lower travel limit for axis @3 | -3999993,99999999 | 9999959,99999599 | -9999993,999, .
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74 Backlash error compensation » P18

P18 Backlash error compensation
Category Axes characteristics Format Type 9
Words 32 Units mm/°
Min -5.0 Max +5.0
Default 0 Resolution | 10° mm
Immediate | Yes Access via | N/A

General Used to correct positioning errors due to backlash.

Description The word number gives the physical axis address

* Word NO | Backlash error compensation for axis @0
The values are expressed in the mm for linear axes or degrees for rotary axes.

The absolute value contained in a word gives the maximum backlash on the
corresponding axis.

The sign determines the direction of backlash correction.
- Value > 0: Positive correction applied when the axis moves in the positive direction.
- Value < 0: Negative correction applied when the axis moves in the positive direction.

In principle the sign should be opposite to the homing direction .

¢ Word N1 | Identical to Word NO but for the other axes.

to
WordN31
Example P18 (Backlash error compensation)
Mame Value Unit Description Min Max Default
“ 0.002 mm Backlash error compensation for axis @0 -5.0 5.0 0.0
N1 -0.004 mm Backlash error compensation for axis @1 -5.0 5.0 0.0
N2 0.0 mm Backlash error compensation for axis @2 -5.0 5.0 . 0.0
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7.5 In-position window » P22

P22 In-position window
Category Axes characteristics Format Type 10
Words 32 Units mm / °
Min 0 Max 65.0
Default 0.05 Resolution | 10° mm
Immediate | No Access via | N/A
General Used to define the following error threshold below which the CNC considers the movement to be

finished or the axis stopped.

If an axis exceed this limit when it should be stopped (e.g. Clampable axis) the status NPOS will
be shown on the HMI and further movement will be impossible until the axis position returns within
the limits.

Description * Word NO | In-position window for axis @0

The axis is considered in position when the following error is within + /- the value of
the parameter.

* Word N1 | Identical to Word NO for the other axes

to
Word N31
Example P22 (In-Paosition window)
Mame Value Unit Description Min Max Default

“ 0.05 . mm jIn-posih'on window for axis @0 D.El 65.0 0.05
N1 0.05 mm In-position window for axis @1 . 0.0 65.0 0.05
N2 0.05 mm | In-position window for axis @2 0.0 | es0 [ o.s
N3 0.05 mm | In-position window for axis @3 0.0 | &0 | o0s
N4 0.05 mm .in-posiﬁon window for axis @4 0.0 . 65.0 . 0.05
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7.6 Lubrication pulse distance » P29

P29 Lubrication pulse distance
Category Axes characteristics Format Type 10
Words 32 Units mm / °
Min 0 Max 9999999.0
Default 0 Resolution | 10°
Immediate | No Access via | N/A

General Used to define the distance at which the lubrication pulse for the axis guideways is to be output.

When the cumulative displacement of an axis will be greater than the value in the parameter P29
the NCK will set the relative bit FlexiumpNCK.RCNC.Axis[0..31].LubricationPulse for two PLC
cycles and the cumulate distance will be cleared.

(New as to 4.1.20.00 software version)

Description * Word NO | Lubrication pulse distance for axis @0

* Word N1 Identical to Word NO for the other axes.

to
Word N31
Example e Axes @ 0 = 1000mm
P29 | Lubrication pulse distance
Mame Value Unit, Descripkion Min Max Default

“ 1000.0 mim Lubrication pulse distance for axis @0 0.0 9999999.0 0.0
M1 0.0 mm Lubrication pulse distance for axis @1 0.0 9999939.0 0.0
NZ 0.0 mm Lubrication pulse distance for axis @2 0.0 9999999,0 0.0
N3 0.0 M Lubrication pulse distance for axis @3 0.0 9999999,0 0.0
NE3 0.0 mim Lubrication pulse distance for axis @4 0.0 9999999,0 0.0
NS 0.0 mim Lubrication pulse distance for axis @5 0.0 9999939.0 0.0
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7.7 Maximum axes traverse rate » P30

P30 Maximum axes traverse rate
Category Axes characteristics Format Type 10
Words 32 Units mm/min or °/min
Min 0 Max 99999999
Default 5000 Resolution | 10° mm
Immediate | Yes Access via | E970xx (R)
General Used to define the maximum axis traverse rates.
Description * Word NO | Maximum traverse rate for axis @0
Maximum traverse rate for axis @0. This value should be such as not to exceed the
maximum rpm of the motor and no more than 65000 increments / NC scan (P50).
* Word N1 | Identical to Word NO for the other axes.
to
Word N31
Example « X axis driven by a 6000 rpm motor on a 10 mm pitch ball screw.

P50 = 2ms — Units mm

Max speed is 60000 mm/min.

Distance per scan = 2000 increments /2ms well below the limit of 65000.

P30 (Maximum axes traverse rates)
Name Value Unit Description Min Max Default
“ 60000.0 . mm/min | Maximum traverse rate for axis @0 0.0 . 99999993.0 5000.0
N1 . 5000.0 mm/min | Maximum traverse rate for axis @1 0.0 99999999.0 5000.0
N2 5000.0 mm/min | Maximum traverse rate for axis @2 0.0 99999999.0 5000.0
N3 5000.0 mm,min _Maximum traverse rate for axis @3 0.0 99999993.0 5000.0
N4 5000.0 mmfmin | Maximum traverse rate for axis @4 0.0 99999999.0 5000.0
N5 . 5000.0 mm/min | Maximum traverse rate for axis @5 0.0 99999999.0 5000.0
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7.8 Jog and reduced speed » P31

P31

Jog and reduced speed

Category | Axes characteristics Format Type 10

Words 5 Units mm /min or °/min
Min 0.1 Max 99999999
Default Word dependent (see example) | Resolution | 0.1 mm/min
Immediate | No Access via | N/A

General

Used to defined three different speed in manual mode (speeds selected by the PLC).

As well as the limit of speed for the linear and the rotary axis in speed limitation condition (information

from the PLC).

The data are active for all channels.

Description

* WordNO

Slow JOG speed (linear or rotary axes)

¢ WordN1

Normal JOG speed (linear or rotary axes)

¢ WordN2

Fast JOG speed (linear or rotary axes)

* WordN3

Reduced speed on linear axes requested by PLC function
This is activated by the PLC flag : NCK.W_ALLCNC.ReducedSpeed

* WordN4

Reduced speed on rotary axes requested by PLC function

Example

P31 (JOG and reduced speeds)

Name
N1
N2
N3
N4

Value Unit

50.0 mm,fmin or =fmin
1000.0 i mmmin or =fmin
5000.0 mm,min or ©fmin
4000.0 mmmin
4000.0 =fmin

Description
Slow JOG speed
Mormal JOG speed
Fast JOG speed

Reduced speed on linear axes requested by PLC function

Reduced speed on rotary axes requested by the PLC function

Min
0.1
0.1
0.1
0.1
0.1

Max
99999999.0
99999999.0
999995999.0
99999999.0
99999999.0

Default
50.0
1000.0
5000.0
4000.0
4000.0

Flexium* Parameters manual - MO0041EN-03

123



7.9 Reduced speeds per axes » P34

P34 Reduced speeds per axes
Category Axes characteristics Format Type 10
Words 128 Units mm /min or °/min
Min 0.1 Max 99999999
Default 0 Resolution | 1
Immediate No Access via | E973xx
General This parameter is used to define up to four speed limits per axis. If the value for an axis is zero then

the limit will be the one defined in P31.

The choice of a particular limit will be done by the PLC variable Flexium_NCK.WCNC.Axis[0..31].
SpeedLimit

With Flexium version 4.0.10.00 only the first set of limits (NO to N31) will be taken into account.

Description ¢ Word NO First speed limit for axis @0
e Word N1 Same as NO for axes @1 to @31
to N31
e Word N32 | Identical to NO to N31 but for the second speed limit
to N63
¢ Word N64 | Identical to NO to N31 but for the third speed limit
to N95
* Word N96 | Identical to NO to N31 but for the fourth speed limit
to N127
Example
P34 (Reduced speed)
MName Value Unit Description Min Max Default
MO 0.0 mmjmin  |Reduced speed for axis @0 “ 99999399.0 0.0
M1 0.0 mmjmin  |Reduced speed for axis @1 0.0 99999999.0 0.0
N2 0.0 mmjmin  |Reduced speed for axis @2 0.0 99999999.0 0.0
M3 0.0 mmjmin  |Reduced speed for axis @3 0.0 99939999.0 0.0
N4 0.0 mmmin  |Reduced speed for axis @4 0.0 99999999.0 0.0
M3 0.0 mmjmin  |Reduced speed for axis @5 0.0 99999999.0 0.0
ME 0.0 mm/min | Reduced speed for axiz @6 0.0 99999999.0 0.0
N7 0.0 mmjmin  |Reduced speed for axis @7 0.0 99999999.0 0.0
NS 0.0 mm/min | Reduced speed for axis @8 0.0 99999999.0 0.0
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Summary
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8 Axis dynamics

This set of parameters is used to define the dynamic characteristics of the axes. It should be set
before adjusting the axes.

This category contains the following parameters:

P23 Maximum following error
P32 Maximum permissible acceleration
P53 Acceleration profile
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8.1 Maximum following error » P23

P23 Maximum following error

Category Axes dynamics Format Type 10

Words 32 Units mm or °

Min 0 Max 10000

Default 8 Resolution | 10¢

Immediate Yes Access via | N/A
General Defines the maximum following error (Lag value) permissible for each axis individually.
Description Each word corresponds to the physical address of an axis.

The value is function of the maximum speed and the gain of the axis.
E.g. max speed =8 m/min gain = 2 > Lag at max speed = 8/2 = 4.
With a safety factor of 10%, the value for P23 will be set to 4.4.

* Word NO Maximum following error for axis @0
The values are expressed in mm or degrees.

If the value is exceeded, the CNC triggers a machine error 40 to 71 according to
the axis in fault.

* Word N1 Identical for the other axes.
to
Word N31
Example + Default values.
P23 (Maximum followig emor)
Name Value Unit Description Miri Max Default
“ 8.0 mm Maximum following error for axis @0 0.0 10000.0 8.0
N1 3.0 mm . Maximum following error for axis @1 0.0 10000.0 . 8.0
M2 8.0 mm Maximum following error for axis @2 0.0 10000.0 8.0
N3 8.0 mm Maximum following error for axis @3 0.0 10000.0 . 8.0
N4 8.0 mm Maximum following error for axis @4 0.0 [ 10000.0 8.0
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8.2 Maximum permissible acceleration » P32

P32

Maximum permissible acceleration

Category Axes dynamics Format Type 10

Words 96 Units mm/s? or °/s?

Min 0 Max 10000

Default Word dependent Resolution | 10

Immediate Yes Access via | E971xx / E972xx / E907xx (RW)

General Used to define the maximum permissible accelerations (in work rate and rapid ) for each of the
axes or each of the spindles.
Description The first 32 pairs of word correspond to the physical address of an axis. The following words are
related to the spindles.
The values are expressed in mm/s? or °/s? .
* Word NO Maximum acceleration in work rate (G1.. G3) for axis @0
¢ Word N1 Maximum acceleration in rapid (GO, Dry Run, Fast Manual) for axis @0
* Word N2/N3 Identical for the other axes.
up to
Word N62/N63
Word N64 Maximum acceleration for spindle @0
The value is function of the speed format:
- S85: Value in °/s?
- S6: Value in 10°/s?
- 83.2: Value in .01°/s?
¢ Word N64 Identical to N64 for the other spindles
to
Word N95
Example « Default values.
P32 (Maximum permissible acceleration)
Name Value Unit Description Min Max Default
500.0 mmfs?  Maximum permissible acceleration at work feed-rate for axis @0 0.0 92999999,0 500.0
N1 500.0 mm/fs? | Maximum permissible acceleration in rapid for axis @0 (DRYRUN, FAST JOG and GO modes) 0.0 99999339.0 500.0
N2 500.0 mm/fs?  Maximum permissible acceleration at work feed-rate for axis @1 0.0 99999999.0 500.0
N3 500.0 mm/s? | Maximum permissible acceleration in rapid for axis @1 (DRYRUN, FAST JOG and GO modes) 0.0 99999999.0 500.0
N4 500.0 mmfs* | Maximum permissible acceleration at work feed-rate for axis @2 0.0 99999393.0 500.0
N5 500.0 mm/s?  |Maximum permissible acceleration in rapid for axis @2 (DRYRUN, FAST JOG and GO modes) 0.0 99999993.0 500.0
MN& 500.0 mm/fs? | Maximum permissible acceleration at work feedrate for axis @3 0.0 99999999.0 500.0
P32N64 (Maximum permissible acceleration for spindle @0)
Value Unit Description | Min Max Default
20000.0 efs? Maximum permissible acceleration for spindle @0 0.0 $9999999.0 20000.0
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8.3

Acceleration profile » P53

P53 Acceleration profile

Category Axes dynamics Format Type 5

Words 24 Units Word dependent

Min Word dependent Max Word dependent

Default Word dependent Resolution | Word dependent

Immediate No Access via | E11013, E32006, E32008

(R/W) : see description
General This parameter defines the type of acceleration profile and sets the corresponding parameters.

Flexium* basically handles 4 different types of acceleration.

+ Constant acceleration: speed buildup is minimal but the Jerk (derivative of acceleration is very
high (theoretically infinite).

« Triangular (Saw-tooth) acceleration: jerk is square but depends of the trajectory — maximum
acceleration is available for a very short time therefore speed buildup is long.

» Trapezoidal acceleration: Jerk is still square butits shape is constant. Max acceleration is reached
over a longer time giving a shorter speed buildup.

» Parabolic acceleration (trapezoidal jerk). Jerk variation is smoother and its maximum can be
slightly higher giving a smoother speed build-up with almost the same performance than
trapezoidal acceleration.

Description Word NO to N2 applied for channel 1.

¢ Word NO

Acceleration profile for channel 1.

- [0 = step][1 = triangle][2 = trapezoidal or parabolic]

- This parameter can also be accessed (R/W) via E11013
- [0 = step][1 = triangular][-1 = trapezoidal or parabolic]

- Min 0, Max 2, Default 0, Units N/A, Resolution N/A.

¢ Word N1

Minimal time to settle speed [case NO =1] or to settle maximal acceleration
[case NO=2].

- This parameter can also be accessed (R/W) via E32006
- Min 0, Max 65535 Default 100, Units ms, Resolution 1ms.

¢ Word N2

Time to settle jerk [case NO = 2]. Generally setto N1/2 to get a trapezoidal jerk curve.
- This parameter can also be accessed (R/W) via E32008
- Min 0, Max 65535, Default 0, Units ms, Resolution 1ms.

Note

The Word N3-N5, N6- N8, N9-N11, N12-N14, N15-N17, N18-N20, N21-N23:
Identical to Word NO- N2 respectively but relative to the other channels.
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Recommendations

The trapezoidal acceleration profile is defined by parameter P53 N2 (assuming NO = 1 and
N1 <> 0.

This jerk profile allows faster speed buildups and stopping, especially for high speeds of
movement (e.g. positioning blocks).

It allows a speed buildup profile with gradual acceleration and deceleration especially well-
suited to high speed cutting (HSC) by:

- Decreasing mechanical jerks and stresses on the machine
- Decreasing profile errors and synchronization errors.

P53 N2 (or E32008) is adjustable between 0 and (P53 N1) / 2:

- If P53 N2 = 0, the jerk profile is constant by segments, which produces a trapezoidal
acceleration.

- If P53 N2 = (P53 N1)/ 2, the jerk profile is a saw-tooth, which produces a parabolic
acceleration by segments.

It is recommended to set:
- Parameter P53 N1 to two or three times the position loop time constant (P56), and
- Parameter P53 N2 between (P53 N1) / 3 and (P53 N1) / 2.

Smoothing the acceleration buildup profile (increasing P53 N1 and N2) increases the speed
buildup time.

To reduce the machining time, it is often preferable to increase the maximum acceleration
(P32) within the limit of the machine performance rather than increasing the jerk.

Trapezoidal acceleration cannot be used with sequenced thread cutting.

In G38, E11013 is forced to 0. It is necessary to reset E11013 to -1 after thread cutting. In G33,
trapezoidal acceleration is cancelled during the cycle, but is resumed automatically at the end.

Word NO 2 2 1 0
Word N1
Word N2

Speed curve

8----

I
:
|

A

cceleratiol
Acceleration
curve
I :
I I
y Jerk
I
I
Jerk Curve I
] ’
|
I
|
Role of P53 | P53 sets the acceleration buildup time P53 sets the minimum P53 is not
speed buildup time significant

The speed buildup
time is at minimum
level

The maximum acceleration
P32 is reached only for a
very short time

The maximum acceleration P32 is reached for a
long time, giving a short speed buildup time.

Acceleration

gfa‘ljculatlon Juax axis = P25 | Gyaxaxise F32axis Jmax axis = 2xP32xxs. -
MAX AXE P53 - E32008 P53 maximum P53
Type of Jerk | The shape and level The square jerk has a The jerk is square but the The jerk level is
of the trapezoidal jerk | constant level which jerk level varies according very high
can be set can be set to the geometric profile (theoretically
and the speed variations infinite)
required
Type of HSC HSC HSC Conventional
machine
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Example « Channel 1:Parabolic acceleration — acceleration buildup 30 ms, jerk buildup 10 ms
* Channel 2: Trapezoidal acceleration — Acceleration buildup 40 ms

* Channel 3: constant acceleration.

P53 (Acceleration profile)
MName Walue Unit Description Min Max Default

2 1] .Accalaraﬁcn profile for channel 1 [0=Step] [1=Triangular] [2=Trapezoidal] 0 [ 2 0

N | a0 ms |Time minimal to settie speed {N0=1] or time to settle maximal acceleration (N0=2) for channel 1 0 65535 | 100
.NZ 10 ms | Time to settle jerk (only if NO=2) for channel 1 o 65535 1]
N3 2 0 |Acceleration profil for channel 2 [0=5tep] [1=Triangular] [2=Trapezoidal] 0 2 0

N4 40 ms i Time minimal to settle speed (NO=1) or time to settle maximal acceleration (NO=2) for channel 2. 1] 65535 100
NG | 0 ms :'ﬁmE to sette jerk (only if NO=2) for channel 2 ] 65535 a
N6 0 0 |Acceleration profie for channel 3 [0=Step] [1=Trianguiar] [2=Trapezoidel] 0 2 0

N7 100 ms | Time minimal to settle speed (NO=1) or time to settle maximal acceleration (N0=2) for channel 3 a 65535 100
NB 0 ms i Time to settle jerk (only if NO=2) for channel 3 | 1] 65535 o

134 Flexium* Parameters manual - MO0041EN-03



Axis dynamics

Page deliberately empty

Flexium* Parameters manual - MO0041EN-03 135



Page deliberately empty

136 Flexium* Parameters manual - MO0041EN-03



Performances

Summary

9 Performances........cciiiiiiiceeer s 139
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Dry friction correction time constant B> P19 ... 140
9.2  Dry friction compensation amplitude B P20 ........cccoiiiiiiiiiiiie e 141
9.3  Approach speed B P33 ... e s 142
9.4  Speed anticipation coefficient — High Speed Cutting: number of filter terms » P55 ..... 143
9.5 Channel specific time constant B> P56 ..........cccciiiiiiiiiiiiieee e 145
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Performances

This set of parameters is used to adjust the performances of the axes.

This category contains the following parameters:

P19

High Speed Cutting: Feed-forward acceleration time constant - Dry friction
correction time constant

P20

Dry friction correction amplitude

P33

Approach speed

P55

Speed anticipation coefficient - High Speed Cutting: number of filter terms

P56

Channel specific time constant

P57

Dynamic lag control

P66

Time constant for axis

Flexium* Parameters manual - MO0041EN-03

139



91

High speed cutting: Feed-forward acceleration time constant -
Dry friction correction time constant » P19

P19 High speed cutting: Feed-forward acceleration time constant — Dry friction correction time constant
Category Performances Format Type 4
Words 64 Units us
Min 0 Max Word dependent
Default Word dependent Resolution | Word dependent
Immediate Yes Access via | E981xx, E983xx
General This parameter is used to set:
- The acceleration anticipation for each axis,
- The dry friction correction time constant for each axis.
Description The words refer to the physical address of each axis.
* Word NO Feed-forward acceleration time constant for axis @0 to @31
to Each word corresponds to the physical address of an axis. The acceleration
Word N31 anticipation is expressed in ys. The order of magnitude is 400 ps.
The speed anticipation corrector "Kv" is set to 100 percent and cannot be modified.
Min 0, Max 65535, Default 400, Resolution 1 Unit ps.
These words can also be accessed (RW) via external parameter E981xx.
¢ Word N32 Dry friction correction time constant for axis @0 to @31
to Each word corresponds to the physical address of an axis. The dry friction correction
Word N63 time constant is expressed in micro-seconds. The order of magnitude is 50000 ps.
Min 0, Max 655350, Default 50000, Resolution 1, Units us.
These words can also be accessed via external parameter E9Q83xx.
Example + Default values.
P19 (High Speed Cutting: Feed-forward acceleration time constant - Dry friction comection time constant)
Mame Value Unit Description Min Max Default
“ 400 us Feed-forward acceleration time constant for axis @0 1] 65535 400
N1 400 us Feed-forward acceleration time constant for axis @1 a 65535 400
N2 400 us Feed-forward acceleration time constant for axis @2 0 65535 400
M3 400 ps Feed-forward acceleration time constant for axis @3 1] 65535 400
M4 400 us Feed-forward acceleration time constant for axis @4 1] 65535 400
M5 400 ps Feed-forward acceleration time constant for axis @5 1] 65535 400
MN& 400 us Feed-forward acceleration time constant for axis @6 0 65535 400
N7 400 ps Feed-forward acceleration time constant for axis @7 1] 65535 400
N23 400 us Feed-forward acceleration time constant for axis @28 a 65535 400
MN29 400 us Feed-forward acceleration time constant for axis @29 1] 65535 400
N30 400 ps Feed-forward acceleration time constant for axis @30 1] 65535 400
MN31 400 us Feed-forward acceleration time constant for axis @31 1] 65535 400
M32 50000 ps Dry friction correction time constant for axis @0 a 655350 50000
N33 50000 ps Dry friction correction time constant for axis @1 a 655350 50000
M14 400 us Feed-forward acceleration time constant for axis @14 0 65535 400
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9.2

Dry friction compensation amplitude » P20

P20 Dry friction compensation amplitude
Category Performances Format Type 10
Words 32 Units mm/ °
Min -65.0 Max 65.0
Default 0 Resolution | 10-6 mm
Immediate Yes Access via | E982xx
General This parameter is used to set the amplitude of the pulse generated at each quadrant change in
circular interpolation. It is linked to P19.
Description The words refer to the physical address of each axis.
* Word NO Dry friction correction amplitude for axis @0 to @31
to . .
The order of magnitude is 10 um.
Word N31 9 H
These words can also be accessed (RW) via external parameter E982xx.
Example » Default values.
P20 (Dry friction correction amplitude)
Mame Value Unit Description Min Max Default
“ 0.0 mm Dry friction correction amplitude for axis @0 -65.0 65.0 0.0
N1 0.0 mm Dry friction correction amplitude for axis @1 -65.0 65.0 0.0
N2 0.0 mm Dry friction correction amplitude for axis @2 -65.0 65.0 0.0
N3 0.0 mm Dry friction correction amplitude for axis @3 -65.0 65.0 0.0
N4 0.0 mm Dry friction correction amplitude for axis @4 -65.0 65.0 0.0
N5 0.0 mm Dry friction correction amplitude for axis @5 -65.0 65.0 0.0
NG 0.0 d Dry friction correction amplitude for axis @6 -65.0 65.0 0.0
N7 0.0 o Dry friction correction amplitude for axis @7 -65.0 65.0 0.0
Ng 0.0 o Dry friction correction amplitude for axis @8 -65.0 65.0 0.0
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9.3

Approach speed » P33

P33 Approach speed
Category Performances Format Type 10
Words 32 Units mm /min , ° /min
Min 0 Max 999999999
Default 0 Resolution | 1
Immediate Yes Access via | E973xx
General Specifies the maximum speed variation when passing from one block to another.
Description * Word NO Approach speed for axis @0
Each word corresponds to the physical address of an axis. The value is expressed
in mm/min or in deg/min. The default value is 0.
The approach speed is defined by the equation:
P33 =y=*1t
where:
- v is the maximum permissible acceleration in mm/s? or deg/s? (P32).
- 1 is the servo-loop time constant in ms (P56).
If high speed machining is active the value of P33 should be about 9 times smaller.
Worning:
For virtual axis the value 0 doesn't enable the automatic computation.
Example Where y = 1000 mm/s? and 1 = 60 ms, we have: P33 = 60 mm/s = 3600 mm/min

P33 (Approach speed)
Mame Value Unit Description Min Max Default

“ 0.0 mm/min | Approach speed for axis @0 0.0 99999999.0 0.0
N1 0.0 mm/min | Approach speed for axis @1 0.0 99999999.0 0.0
N2 0.0 mm/min | Approach speed for axis @2 0.0 99999999.0 0.0
N3 0.0 mm/min | Approach speed for axis @3 . 0.0 99999999.0 0.0
N4 0.0 mm/min | Approach speed for axis @4 0.0 99999999.0 0.0
N5 0.0 mm/min | Approach speed for axis @5 0.0 99999999.0 0.0
NG 0.0 =fmin Approach speed for axis @6 0.0 99999999.0 0.0
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9.4 Speed anticipation coefficient — High Speed Cutting:
number of filter terms » P55

P55

Speed anticipation coefficient — High Speed Cutting: number of filter terms

Category Performances Format Type 5

Words 16 Units %, None

Min 0 Max Word dependent
Default Word dependent Resolution | Word dependent
Immediate Yes Access via | E32005

General

This parameter is used for High Speed Cutting (HSC). It has two functions:

Define the percentage of the speed reference re-injected in the position servo-loop so that it operates
with a small following error, for words NO to N7,

The number of terms used to calculate the filtered reference for very high speed machining, in words .

Description

Each word represents a channel.

e Word NO Speed anticipation percentage for channel 1 to Channel 8
:I‘\)I dNT Speed reference correction expressed as a percentage between 0 and 100.
or
If a value higher than 100 is set in P55, the system will clamp the correction to 100%
If HSC is active the value is internally forced at 100% but the parameter should be
set at O (to prevent overshoots).
A value of zero has no effect on the system.
Min 0, Max 100, Default 0, resolution 1, Units %.
percentage
Measurement
Encoder
* Word N8 Number of filter terms for channel 1 to channel 8
to . .
Word N15 Used when HSC is active.

For high speed machining, a filter smooth the speed reference.
This filter averages several consecutive reference values.

Words N8 to N15 define the number of terms of this filter:

The number should be odd (in case of even number the CNC will use the next
odd number.

A standard value for these words is 5
To enable HSC and Anti Pitch correction these words should have a non-zero value.
These words can be accessed (RW) via parameter E32005.

This parameter can be read and written and retains the last value programmed
after a reset.

It can be written if:

- The high-speed machining option is present; otherwise error 4 is declared.
- Anticipation is disabled (E11012 = 0), otherwise error 95 is returned.

- Its value is less than 14; otherwise error 94 is declared.

Min 0, Max 13, Default 0, resolution 1, Units None.
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Example « Channel 1 : speed anticipation 100%, Filter with 5 terms.
* Channel 2 : No HSC but speed anticipation 80%.
P55 (Speed anticipation coefficient - High Speed Cutting: number of filter terms)
Mame Value Unit Description Min Max Default
h 100 %o Speed anticpation percentage for channel 1 1] 100 1]
N1 30 %o Speed antidpation percentage for channel 2 1] 100 1]
N2 1] %o Speed antidpation percentage for channel 3 1] 100 1]
M3 1] %o Speed anticpation percentage for channel 4 1] 100 1]
N4 1] %o Speed antidpation percentage for channel 5 1] 100 1]
N5 1] %o Speed antidpation percentage for channel 6 1] 100 1]
MNE 1] %o Speed antidpation percentage for channel 7 1] 100 1]
N7 1] %o Speed antidpation percentage for channel 8 1] 100 1]
NE 5 ] Mumber of filter terms for channel 1 1] 13 1]
NS 1] 1] Mumber of filter terms for channel 2 1] 13 1]
MN10 1] 0 Mumber of filter terms for channel 3 1] 13 1]
M1l 1] 1 Mumber of filter terms for channel 4 1] 13 1]
N12 1] ] Mumber of filter terms for channel 5 1] 13 1]
N13 1] 1] Mumber of filter terms for channel 6 1] 13 1]
Mi4 1] O Mumber of filter terms for channel 7 1] 13 1]
N15 1] 1] Mumber of filter terms for channel 8 1] 13 1]
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9.5 Channel specific time constant » P56

P56 Channel specific time constant
Category Performances Format Type 4
Words 8 Units us
Min 2 Max 2500000
Default 60000 Resolution | 1
Immediate Yes Access via | E41006

General Defines the position servo-loop time constant.

Description Each word corresponds to a channel.
* Word NO Time constant for channel 1

- The time constant is defined by the following equation:
T = 60000 / Gain (in ps)

- The value is in ps with a basic value of 60000 pm <-> gain of 1.

- This parameter is used for dynamic movement control and speed control at the
end of a block.

The value applies for all axes of the channel except for axes where a specific time
constant will be defined by P66. If P66 of a particular axis is non zero its value will
supersede P56 for this axis channel.

Example » Channel 1: gain of 2 other channels gain of 1
P56 (Channel specific time constant)
Mame Value Unit Description Min Max Default

“ 60000 ps Time constant for channel 1 2 2500000 60000
M1 60000 us Time constant for channel 2 2 2500000 60000
N2 60000 us ;I'lme constant for channel 3 2 2500000 60000
M3 60000 ps Time constant for channel 4 2 2500000 60000
M4 60000 ps Time constant for channel 5 2 2500000 60000
M5 60000 us Time constant for channel 6 2 2500000 60000
ME 60000 us ;I'lme constant for channel 7 2 2500000 60000
N7 60000 us Time constant for channel 8 2 2500000 60000
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9.6

Dynamic lag control

» P57

P57 Dynamic lag control
Category Performances Format Type 10
Words 32 Units mm/min, °/min
Min 0 Max 999999999
Default 0 Resolution | 10-6
Immediate Yes Access via | N/A
General This parameter is used to compare the real speed of the axis (deduced from the lag value) versus
the theoretical speed. If a deviation is found, the system will generated error 40 to 71 according to
the axis considered.
Description Each word is associated with the axis physical address.

* Word NO Dynamic lag control for axis @0
For a correct use of the settings of this parameter, the position servo-loop time
constants must be accurately specified in parameter P56.
A value of zero in a word disables dynamic control on the corresponding axis.
The system surrounds the theoretical Lag vs Speed curve by two lines whose
slope is +/- 12.5 %. If the real following error is out of this surrounding an error
will be triggered.
4
V2
el
[
[
&
w®
8
°
S
2
'_
VA1
A /|
P57 |
A% Following error x Following error >
/// VP57 for a given speed
. of movement
* Word N1 To be efficient the value of P57 must be small enough not to trigger an error in
to normal conditions. If errors are triggered too often, verify the settings of P56 and/
Word N31 or P66 matches accurately the gain setting if the machine.

Dynamic movement control can be modified by the ENA function.
Areset (CNC reset) resets the CNC to the state specified by P57.
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Example » Control active on axes 0 1 and 2.
P57 (Dynamic lag control)
Mame Value Unit Description Min Manx Default

h 1.0 mm/min | Dynamic lag control for axis @0 0.0 99999999.0 0.0
N1 1.0 mm/min | Dynamic lag control for axis @1 0.0 99999999.0 0.0
N2 1.0 mm/min | Dynamic lag contral for axis @2 0.0 99999959.0 0.0
N3 0.0 mm/min | Dynamic lag control for axis @3 0.0 99999999.0 0.0
N4 0.0 mm/min | Dynamic lag control for axis @4 0.0 99999999.0 0.0
NS 0.0 mm/min | Dynamic lag control for axis @5 0.0 99999999.0 0.0
NE 0.0 = fmin Dynamic lag control for axis @6 0.0 99999999.0 0.0
N7 0.0 = /min Dynamic lag control for axis @7 0.0 99999933.0 0.0
NB 0.0 = fmin Dynamic lag control for axis @8 0.0 99999999.0 0.0
NG 0.0 mm/min | Dynamic lag control for axis @9 0.0 99999999.0 0.0
MN10 0.0 mm/min | Dynamic lag control for axis @10 0.0 99999999.0 0.0
M1l 0.0 mm/min | Dynamic lag control for axis @11 0.0 99999999.0 0.0
Mi2 0.0 mm/min | Dynamic lag control for axis @12 0.0 99939933.0 0.0
MN13 0.0 mm/min | Dynamic lag control for axis @13 0.0 999999599.0 0.0
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9.7 Time constant per axis » P66

P66 Time constant per axis
Category Performances Format Type 4
Words 32 Units us
Min 2 Max 2500000
Default 0 Resolution | 1
Immediate No Access via | N/A
General Defines the position servo-loop time constant for each axis. If this value is no-zero it will supersede

the value given by P56 for this particular axis .

Description Each word corresponds to the physical address of an axis.

* Word NO Time constant for axis @0

- The time constant is defined by the following equation:
T = 60000 / Gain (in ps)

- The value is in ys with a basic value of 60000 ym <-> gain of 1

- This parameter is used for dynamic movement control and speed control at the
end of a block.

* Word N1 Identical to NO for axes @1 to @31.
to
Word N31
Example * Axis 2: Gain of 1, other axes will get the gain defined in the channel.
P66 (Time constant for axis)
Name Value Unit Description Min Max Default

“ 0 ps Time constant for axizs @0 0 2500000 1]
N1 l a us Time constant for axis @1 0 2500000 1]
N2 0000 us ;I'lme constant for axizs @2 1] l_ 2500000 1]
N3 a us Time constant for axis @3 0 | 2500000 1}
N4 a us Time constant for axis @4 1] 2500000 1]
N5 a us Time constant for axis @5 0 2500000 1]
NE a us ;I'lme constant for axis @6 1] ._ 2500000 1]
N7 a us Time constant for axis @7 0 | 2500000 0
N8 a us Time constant for axis @8 1] . 2500000 1]
NS a us Time constant for axis @9 1] 2500000 1]
M10 a us ;I'lme constant for axis @10 1] ._ 2500000 1]
N1l a us Time constant for axis @11 0 | 2500000 0
MNi2 a us Time constant for axis @12 1] 2500000 1]
N13 a us Time constant for axis @13 0 2500000 1]
N14 a us ;I'lme constant for axis @14 1] ._ 2500000 1]
N15 a us Time: constant for axis @15 ] | 2500000 0
MN15 a us Time constant for axis @16 1] . 2500000 o
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9.8

Smart Servo Balance (SSB) function

> P117

P117

SSB function
Category Performances Format Type 5 (word)
Words 95 Units us
Min 2000 (N0-63) Max 65535
0 (N64-95)
Default 2000 (NO0-63) Resolution | 1
0 (N64-95)
Immediate No Access via | E98600 to E98631 (NO-31)
E98632 to E98663 (N32-63)
E92300 to E92331 (N64-95)

General

This parameter is used to set the SSB function, activation dependent on the parameter P120N12
(New as to 4.2.0.0 software version).

Description

* Word NOO to | Anticipation time constant for axis @0 to @31
Word N31

* Word N32 to | Delay time constant for axis @0 to @31
Word N63

* Word N64 to | Acceleration anticipation time constant for axis @0 to @31
Word N95

Example

&
@

P114 | Backup on path, Auto recall after INTERV
P115 | Final distance at work rate for recal
P116 | EGB function

NO | Anticipation time constant for axis @0
N1 | Anticpation time constant for axis @1

1+ N2 | Anticipation time constant for axis @2
{3 | Anticipation time constant for axis @3

N4 | Anticipation time constant for axis @4

#+NS | Anticipation time constant for axis @5
N8 | Anticipation time constant for axis @6
i+-N7 | Anticpation time constant for axis @7
i-N8 | Anticipation time constant for axis @8

N3 | Anticipation time constant for axis @9

+-N10 | Anticipation time constant for axis @10
-N11 | Anticipation time constant for axis @11

Name
NO
N1
N2
N3
N4
N5
N6
N7
Ng
N9

Desaription
Anticipation time constant for axis @0
Anticipation time constant for axis @1
Anticipation time constant for axis @2
Anticipation time constant for axis @3
Anticipation time constant for axis @4
Anticipation time constant for axis @5
Anticipation time constant for axis @6
Anticipation time constant for axis @7
Anticipation time constant for axis @8
Anticipation time constant for axis @9
Anticipation time constant for axis @10

Max Default
2500000 2000
2500000 2000
2500000 2000
2500000 2000
2500000 2000
2500000 2000
2500000 2000
2500000 2000
2500000 2000
2500000 2000
2500000 2000
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Spindles characteristics

Summary
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Spindles characteristics

10 Spindle characteristics

This series of parameters groups the spindle characteristics. The different words always relate to
the spindle Physical Address.

This category contains the following parameters:

P40

Number of sensor spindle pulses by revolution

P41

Spindle reference reversal (according to the range selected)

P42

Spindle origin

P43

Spindle indexing speed and spindle speed limits

P44

Spindle indexing in-position window

P45

Spindle indexing gain

P46

Speed range and max speed for spindles @0 ... @7

P47

Speed range and max speed for spindles @8 ... @15

P48

Speed range and max speed for spindles @16 ... @23

P49

Speed range and max speed for spindles @24 ... @31
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101 Number of sensor spindle pulses by revolution » P40

P40 Number of sensor spindle pulses by revolution
Category Spindle characteristics Format Type 4
Words 32 Units N/A
Min 0 Max 8388608 (2/23)
Default 8000 Resolution | 1
Immediate Yes Access via | E90432, .., E90463
General This parameter is used to define the number of measurement counts given by the spindle sensor,

taking into account a multiplier of 4 for compatibility with TTL encoders.
The internal units for spindle measurement depend on the entered values.

The system automatically determines the spindle modulo (number of measurement units per
revolution). The spindle modulo is the power of two just above or equal to the number of increments
per encoder revolution.

The spindle modulo cannot be less than 4096.

In case of spindle and C axis switching this parameter defines the required spindle resolution (as
the real precision comes form the C axis measurement unit).

For additional information please refer to the Flexium* Comissioning Manual M00044.

Description ¢ Word NO Number of sensor pulses for spindle @0
¢ Word N1 Identical to NO for spindles @1 to @31.
to
Word N31
Example » Spindle @ 0 : J sensor (128 periods per revolutions if V306 / V307 = 1/1)

+ Spindle @1 : TTL encoder 2500 counts/rev

Internal measurement

+ Spindle @ 0 360/4096° Minimal value

+ Spindle@ 1 360/16384° 16384 is the power of two immediately higher than 10000.

P40 (Number of sensor spindle pulses by revolution)
Name Value Unit Description Min Max Default

“ 512 1 Mumber of sensor pulses for spindle @0 0 8338608 8000
M1 10000 0 MNumber of sensor pulses for spindle @1 i} 3333608 8000
N2 4000 0 .Number of sensor pulses for spindle @2 i} 8338608 2000
N3 4000 0 Mumber of sensor pulses for spindle @3 0 8383608 5000
N4 4000 1 MNumber of sensor pulses for spinde @4 0 8338608 8000
M5 4000 0 MNumber of sensor pulses for spindle @5 i} 3333608 8000
NG 4000 0 .Number of sensor pulses for spindle @6 i} 8333608 2000
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Spindles characteristics

10.2

Spindle reference reversal

> P41

P41

Spindle reference reversal

Category Spindle characteristics Format Type O
Words 32 Units N/A
Min 0 Max FF
Default 0 Resolution | N/A
Immediate YES Access via | N/A

General

This parameter is used to define the spindle direction according to the range selected to take into

account the possibility of reversing the direction in some range.

Description

Each word corresponds to a spindle address 0 to 31.

Only bit 0 to 5 of each word are significant. The bits of each word are addressable by spindle

ranges M40 to M45.

The bit is set to 1 to indicate that the spindle reference is reversed in that particular range.

¢ Word NO Spindle reference reversal for spindle @0
1 1 1 | 1 1 1 |
Bit 7 Bit0
T— M40. speed range
M41. speed range
M42. speed range
M43. speed range
M44. speed range
M45. speed range
* Word N1 Identical to Word NO for spindles @1 to @31
to
Word N31

Example

+ Spindle @O : Direction reversed in range M44 : Value of NO = 10h

P41N0 (Reference reversal for spindle @0)

Bit Value Description
n [ |speedrange M40
1 "1 | 5peed range M41
2 | |speed range M42
3 [  |speedrange M43
4 ¥  |speedrangs M44
5 [[] |speedrange M45
[ [ |Notused
7 [ |Motused
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10.3

Spindle origin » P42

P42 Spindle origin
Category Spindle characteristics Format Type 4
Words 32 Units Internal spindle Units
Min 0 Max 999999999
Default 0 Resolution | 1
Immediate YES Access via | N/A
General This parameter defines the spindle origin in Internal spindle Units (see P40).
Description The words relate to the spindle physical address.
* Word NO Value of the spindle @O position effective on the zero sensor encountered during
the first revolution.
* Word N1 Origin position for spindle @0
to . .
Word N31 Identical to NO but for spindles @1 to @31.
Example + Spindle @ 0 has 4096 internal counts — value 2048 sets the origin at 180°

P42 (Spindle origins)

Mame Value

T -

M1
N2
M3
N4

o|lo|le|lo|lae

M5

Unit
U
U
U
U
U
U

Description

Origin position for spindle @0
Origin position for spindle @1
Origin position for spindle @2
Origin position for spindle @3
6rigin position for spindle @4
Origin position for spindle @5

Min Max
99999999
99999999
99999999
99999999

| 99999999

ol|lo|le|lo|le|a

999239999

Default

ol|lo|le|o|ae
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10.4 Spindle indexing speed and spindle speed limits » P43

P43 Spindle indexing speed and spindle speed limits
Category Spindle characteristics Format Type 5
Words 191 Units Rpm (see description)
Min 1 Max 65535
Default 200 Resolution | 1
Immediate Yes Access via | E906xx
General This parameter defines two types of spindle limit speeds:

- Limit speed for indexing.
- Speed limitation.

NO-N 31 Speed for indexing
N32-N63 Speed limit1
N64-N95 Speed limit2
N96-N127  Speed limit3
N128-N159 Speed limit4
N160-N191 Jog speed

Description The words are related to the spindle physical address. The speed unit depends about the spindle
speed programming format.

Format Unit Max speed
S3.2 Rpm/100 655.35
S5.0 Rpm 65535

S6.0 Rpm*10 655350
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Description

¢ Word NO

Spindle indexing speed for spindle @0.

This chartillustrates the indexing most commonly used : at controlled deceleration.

Speed setting
Programmed speed

I
|
|
|
|
|
|
| |
| |
| | Position
: : |

I | | | IOP

® ® | ® @
U™ N\ H & A

Indexing at constant deceleration :

(1) The speed reference decreases along the deceleration slope (parameter P32)
up to the limit speed.

(2) The speed reference remains equal to the limit speed:
- Until arriving in the deceleration region (if the AckMFunction = 1), and
- As long as the PLC flag AckMFunction = 0.

(3) The speed reference decreases to the indexing point along a deceleration
slope with constant "gamma". This limit speed should be low enough so that
the spindle can stop in less than 1/2 turn.

(4) The servo-control gain is constant up to the indexing point.

NB: For a good management of M19 it is necessary to manage the PLC flag
EndExtMovement and keep it clear until the spindle is in position.

Phases (3) and (4) are normally carried out within one spindle revolution.

For light spindles it is possible to use an other algorithm slightly quicker but that
could result in some shocks as the initial phase is conducted without controlled
deceleration.

This algorithm is maintained mostly for compatibilty and is alsmost not used
anymore on machines. See picture below.

Function
M9 - = = = Spindle reference
Programmed
speed S.. 4
| Servo-control phase
1 —
1
1|
T N\ - e e e = = =
! .
Limit speed i : Slope set S\
P43 b : by P45 N
—_
oo D ‘ Position error
Zero
spindle Channel[n].AckMFunction
speed AND Speed below P43
setting
In-positionwindow
P44
M19 output
to PLC Spindle[n].PositionReached
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Description * Word N1 Identical to Word NO for other spindle addresses
to

Word N31

¢ Word N32 First speed limit for spindle @0

It is possible to limit the spindle speed under certain conditions.
This is triggered by the PLC variable Flexium_NCK.WCNC.Axis[0..31].
SpeedLimit.

They are up to four possible limits.

Word N32 and following define the first speed limit value.

Word N33 Identical to Word N32 for spindles addresses @1 to @31
to

Word N63

Word N64 Identical to words N32 to N61 but for the second speed limit.
to

Word N95

Word N96 Identical to words N32 to N61 but for the third speed limit.
to

Word N127

Word N128 Identical to words N32 to N61 but for the fourth speed limit.
to

Word N159

Example + Spindle speed fort indexing
P43 (Spindle indexing speed and speed limit by PLC)
Name Value Unit Description Min Max Default

n 200 Rpm Indexing speed for spindle @0 1 65535 200
N1 200 Rpm .Indexing speed for spindle @1 1 - 65535 200
N2 200 Rpm .Indexing speed for spindle @2 1 65535 200
N3 200 Rpm Indexing speed for spindle @3 1 65535 200
N4 200 Rpm Indexing speed for spindle @4 1 65535 200
NS 200 Rpm .Indexing speed for spindle @5 1 - 65535 200

+ Spindle speed limit

P43 | Spindle indexing speed and speed limits

ane Value Unit Description Min Max Default A
M29 200 Rpm Indexing speed for spindle @29 1 A5535 200
N30 200 Rpm Indexing speed for spindle @30 1 65535 200
M3 200 Rpm Indexing speed for spindle @31 1 65535 00
N3z 1 Rpm Speed limit 1 for spindle @0 1 65535 1
N33 1 Rpm Speed limit 1 for spindle @1 1 65535 1
N34 1 Rpm Speed limit 1 for spindle @2 1 65535 1
M35 1 Rpm Speed limit 1 for spindle @3 1 65535 1
MN36 1 Rpm Speed limit 1 for spindle @4 1 65535 1
M37 1 Rpm Speed limit 1 for spindle @5 1 65535 1
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10.5 Spindle indexing in-position window » P44
P44 Spindle indexing in-position window
Category Spindle characteristics Format Type 5
Words 32 Units 360° = 65535
Min 1 Max 16384
Default 10 Resolution | 1
Immediate Yes Access via | E906xx + 32
General Defines the spindle servo-loop accuracy for spindles.
Description The values are expressed in 1/65535 of a turn. They related to the spindle physical address.
* Word NO In-position window for spindle @0 indexing.
* Word N1 Identical to Word NO for spindles @1 to @31.
to
Word N31
Example » With default values

P44 (Spindle indexing in-paosition window)

MName
_ e

M1

N2

N3

M4

M3

Value

183
183
183
183
183
183

Unit Description

i} In-position window in indexing for spindle @0

i} In-position window in indexing for spindle @1

il In-position window in indexing for spindle @2

jil} In-position window in indexing for spindle @3

u In-position window in indexing for spindle @4

i In-position window in indexing for spindle @5

Min Max Default
1 16334 183
1 16334 183
1 16384 183
1 16384 183
1 16334 183
1 16384 183
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Spindle indexing gain » P45

P45 Spindle indexing gain
Category Spindle characteristics Format Type 5
Words 32 Units 1/min
Min 1 Max 65535
Default 1000 Resolution | 1
Immediate Yes Access via | E90664 to E90695
General Define the spindle indexing gain (value x 1000). See graphic below.
Description The words are related to the spindle physical address.
* Word NO Indexing gain for spindle @0
Please refer to the P43N0 drawing in the previuos pages.
* Word N1 Identical to Word NO for spindles @1 to @31
to
Word N31
Example » With default values
P45 (Spindle indexing gain)
Mame Value Unit Description Min Mane Default
“ 1000 1/min Indexing gain for spindle @0 1 65535 1000
M1 1000 1/min Indexing gain for spindle @1 1 65535 1000
M2 1000 _ 1/min Indexing gain for spindle @2 1 65535 1000
M3 1000 1/min Indexing gain for spindle @3 it 65535 1000
M4 ' 1000 1/fmin Indexing gain for spindle @4 1 65535 1000
M5 1000 1/min Indexing gain for spindle @5 1 65535 1000
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10.7 Speed range for spindles @0 ... @7 » P46

P46 Speed range for spindles @0 ... @7
Category Spindle characteristics Format Type 5
Words 144 Units Rpm (see description)
Min 0 Max 65535
Default 0 Resolution | 1
Immediate Yes Access via | N/A
General This parameter is used to define the limits of each programmed range as well as the maximum

speed in each range.

It is used to calculate the range to select according to the speed (the search direction is defined in
parameter P7). Itis also used to verify that range and speed are compatible is expressly programmed.

The max of the range is used to compute the reference sent to the drive whereas the limit will clamp

the value.
Description The speed unit depends about the speed programming format:
Format Unit Max speed
S3.2 Rpm/100 655.35
S5.0 Rpm 65535
S6.0 Rpm*10 655350

* Word NO Minimum speed in range M40 for spindle @0.

* Word N1 Maximum range M40 for spindle @0.

This is the theoretical spindle speed when the motor is running at its maximum rpm.

* Word N12 Limit speed in range M40 for spindle @0.

If Zero the limit speed is the max speed of the range.

¢ Word xxx N2, N3, N13 : Identical for spindle @0 in M41
N4, N5, N14 : Identical for spindle @0 in M42
N6, N7, N15 : Identical for spindle @0 in M43
N8, N9, N16 : Identical for spindle @0 in M44
N10, N11, N17 : Identical for spindle @0 in M45

N18, N19, N30 : Identical for spindle @1 in M40
N20, N21, N31 : Identical for spindle @1 in M41
N22, N23, N32 : Identical for spindle @1 in M42
N24, N25, N33 : Identical for spindle @1 in M43
N26, N27, N34 : Identical for spindle @1 in M44
N28, N29, N35 : Identical for spindle @1 in M45

162 Flexium* Parameters manual - MO0041EN-03



Spindles characteristics

Description

¢ Word xxx

N36, N37, N48 :
N38, N39, N49 :
N40, N41, N50 :
N42, N43, N51
N44, N45, N52 :
N46, N47, N53 :

N54, N55, N66 :
N56, N57, N67 :
N58, N59, N68
N60, N61, N69 :
N62, N63, N70 :
N64, N65, N71

N72, N73, N84 :
N74, N75, N85 :
N76, N77, N86 :
N78, N79, N87 :
N80, N81, N88 :
N82, N83, N89 :

N90, N91, N102 :
N92, N93, N103 :
N94, N95, N104 :
N96, N97, N105 :
N98, N99, N106 :

Identical for spindle @2 in M40
Identical for spindle @2 in M41
Identical for spindle @2 in M42

: Identical for spindle @2 in M43

Identical for spindle @2 in M44
Identical for spindle @2 in M45

Identical for spindle @3 in M40
Identical for spindle @3 in M41

: Identical for spindle @3 in M42

Identical for spindle @3 in M43
Identical for spindle @3 in M44

: Identical for spindle @3 in M45

Identical for spindle @4 in M40
Identical for spindle @4 in M41
Identical for spindle @4 in M42
Identical for spindle @4 in M43
Identical for spindle @4 in M44
Identical for spindle @4 in M45

Identical for spindle @5 in M40
Identical for spindle @5 in M41
Identical for spindle @5 in M42
Identical for spindle @5 in M43
Identical for spindle @5 in M44

N100, N101, N107 : Identical for spindle @5 in M45

N108, N109, N120 : Identical for spindle @6 in M40
N110, N111, N121 : Identical for spindle @6 in M41
N112, N113, N122 : Identical for spindle @6 in M42
N114, N115, N123 : Identical for spindle @6 in M43
N116, N117, N124 : Identical for spindle @6 in M44
N118, N118, N125 : Identical for spindle @6 in M45

N126, N127, N138 : Identical for spindle @7 in M40
N128, N129, N139 : Identical for spindle @7 in M41
N130, N131, N140 : Identical for spindle @7 in M42
N132, N133, N141 : Identical for spindle @7 in M43
N134, N135, N142 : Identical for spindle @7 in M44
N136, N137, N143 : Identical for spindle @7 in M45

Flexium* Parameters manual - MO0041EN-03 163



Example « Spindle @ 0
« Range M40 : 5 to 500 — Limit 500
* Range M41 : 100 to 6000 — Limit 4000
P46 (Speed range for spindles @0 __ @7)
Mame Value Unit Description Min Max Default

h 5 Rpm Min speed of range M40 for spindle @0 0 65535 0
M1 500 Rpm Max speed of range M40 for spindle @0 0 65535 6000
N2 100 Fpm Min speed of range M41 for spindle @0 0 65535 0
M3 6000 Rpm Max speed of range M41 for spindle @0 0 65535 0
M4 0 Rpm Min speed of range M42 for spindle @0 0 65535 0
M5 0 Rpm Max speed of range M42 for spindle @0 0 65535 0
M6 0 Rpm Min speed of range M43 for spindle @0 0 65535 0
M7 0 Rpm Max speed of range M43 for spindle @0 0 65535 0
M8 0 Fpm Min speed of range M44 for spindle @0 0 65535 0
M 0 Rpm Max speed of range M44 for spindle @0 0 65535 i}
M10 i} Rpm Min speed of range M45 for spindle @0 0 65535 0
M1l 0 Rpm Max speed of range M45 for spindle @0 0 65535 0
M12 EOO Rpm Limit speed of range M40 for spindle @0 o] 65535 o]
M13 4000 Rpm Limit speed of range M41 for spindle @0 0 65535 0
Mi4 0 Rpm Limit speed of range M42 for spindle @0 0 65535 0
MN15 [u} Rpm Limit speed of range M43 for spindle @0 0 65535 0
N16 0 Rpm Limit speed of range M44 for spindle @0 0 65535 1}
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10.8 Speed range for spindles @8 ... @15 » P47

P47 Speed range for spindles @8 ... @15
Category Spindle characteristics Format Type 5
Words 144 Units Rpm (see description)
Min 0 Max 65535
Default 0 Resolution | 1
Immediate Yes Access via | N/A

General This parameter is identical to P46 except that it concerns spindles @8 to @15.
This parameter is used to define the limits of each programmed range as well as the maximum
speed in each range.
It is used to calculate the range to select according to the speed (the search direction is defined in
parameter P7). Itis also used to verify that range and speed are compatible is expressly programmed.
The max of the range is used to compute the reference sent to the drive whereas the limit will clamp
the value.

Description The speed unit depends about the speed programming format:

Format Unit Max speed
S3.2 Rpm/100 655.35
S5.0 Rpm 65535

S6.0 Rpm*10 655350

* Word NO

Minimum speed in range M40 for spindle @8

* Word N1

Maximum range M40 for spindle @8

This is the theoretical spindle speed when the motor is running at its maximum rpm.

* Word N12

Limit speed in range M40 for spindle @8

If Zero the limit speed is the max speed of the range.

¢ Word xxx

N2, N3, N13:
N4, N5, N14 :
N6, N7, N15 :
N8, N9, N16 :

Identical for spindle @8 in M41
Identical for spindle @8 in M42
Identical for spindle @8 in M43
Identical for spindle @8 in M44

N10, N11, N17 : Identical for spindle @8 in M45

N18, N19, N30 :

N20, N21, N31

Identical for spindle @9 in M40

: Identical for spindle @9 in M41
N22, N23, N32:
N24, N25, N33 :
N26, N27, N34 :
N28, N29, N35 :

Identical for spindle @9 in M42
Identical for spindle @9 in M43
Identical for spindle @9 in M44
Identical for spindle @9 in M45
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Description

¢ Word xxx

N36, N37, N48 :
N38, N39, N49 :
N40, N41, N50 :
N42, N43, N51
N44, N45, N52 :
N46, N47, N53 :

N54, N55, N66 :
N56, N57, N67 :
N58, N59, N68 :
N60, N61, N69 :
N62, N63, N70 :
N64, N65, N71

N72, N73, N84 :
N74, N75, N85 :
N76, N77, N86 :
N78, N79, N87 :
N80, N81, N88 :
N82, N83, N89 :

N90, N91, N102 :
N92, N93, N103 :
N94, N95, N104 :
N96, N97, N105 :
N98, N99, N106 :

Identical for spindle @10 in M40
Identical for spindle @10 in M41
Identical for spindle @10 in M42

: Identical for spindle @10 in M43

Identical for spindle @10 in M44
Identical for spindle @10 in M45

Identical for spindle @11 in M40
Identical for spindle @11 in M41
Identical for spindle @11 in M42
Identical for spindle @11 in M43
Identical for spindle @11 in M44

: Identical for spindle @11 in M45

Identical for spindle @12 in M40
Identical for spindle @12 in M41
Identical for spindle @12 in M42
Identical for spindle @12 in M43
Identical for spindle @12 in M44
Identical for spindle @12 in M45

Identical for spindle @13 in M40
Identical for spindle @13 in M41
Identical for spindle @13 in M42
Identical for spindle @13 in M43
Identical for spindle @13 in M44

N100, N101, N107 : Identical for spindle @13 in M45

N108, N109, N120 : Identical for spindle @14 in M40
N110, N111, N121 : Identical for spindle @14 in M41
N112, N113, N122 : Identical for spindle @14 in M42
N114, N115, N123 : Identical for spindle @14 in M43
N116, N117, N124 : Identical for spindle @14 in M44
N118, N118, N125 : Identical for spindle @14 in M45

N126, N127, N138 : Identical for spindle @15 in M40
N128, N129, N139 : Identical for spindle @15 in M41
N130, N131, N140 : |dentical for spindle @15 in M42
N132, N133, N141 : Identical for spindle @15 in M43
N134, N135, N142 : Identical for spindle @15 in M44
N136, N137, N143 : Identical for spindle @15 in M45
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10.9

Speed range for spindles @16 ... @23 » P48

P48

Speed range for spindles @16 ... @23

Category Spindle characteristics Format Type 5

Words 144 Units Rpm (see description)
Min 0 Max 65535

Default 0 Resolution | 1

Immediate Yes Access via | N/A

General

This parameter is identical to P46 except that it concerns spindles @16 to @23

This parameter is used to define the limits of each programmed range as well as the maximum
speed in each range.

It is used to calculate the range to select according to the speed (the search direction is defined in
parameter P7). Itis also used to verify that range and speed are compatible is expressly programmed.

The max of the range is used to compute the reference sent to the drive whereas the limit will clamp

the value.

Description

The speed unit depends about the speed programming format:

Format Unit Max speed
S3.2 Rpm/100 655.35
S5.0 Rpm 65535

S6.0 Rpm*10 655350

* Word NO

Minimum speed in range M40 for spindle @16

* Word N1

Maximum range M40 for spindle @16

This is the theoretical spindle speed when the motor is running at its maximum rpm.

* Word N12

Limit speed in range M40 for spindle @16

If Zero the limit speed is the max speed of the range.

¢ Word xxx

N2, N3, N13:
N4, N5, N14 :
N6, N7, N15 :
N8, N9, N16 :
N10, N11, N17 :

N18, N19, N30 :
: Identical for spindle @17 in M41
N22, N23, N32:
N24, N25, N33 :
N26, N27, N34 :
N28, N29, N35 :

N20, N21, N31

Identical for spindle @16 in M41
Identical for spindle @16 in M42
Identical for spindle @16 in M43
Identical for spindle @16 in M44

Identical for spindle @16 in M45

Identical for spindle @17 in M40

Identical for spindle @17 in M42
Identical for spindle @17 in M43
Identical for spindle @17 in M44
Identical for spindle @17 in M45
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Description

¢ Word xxx

N36, N37, N48 :
N38, N39, N49 :
N40, N41, N50 :
N42, N43, N51
N44, N45, N52 :
N46, N47, N53 :

N54, N55, N66 :
N56, N57, N67 :
N58, N59, N68 :
N60, N61, N69 :
N62, N63, N70 :
N64, N65, N71

N72, N73, N84 :
N74, N75, N85 :
N76, N77, N86 :
N78, N79, N87 :
N80, N81, N88 :
N82, N83, N89 :

N90, N91, N102 :
N92, N93, N103 :
N94, N95, N104 :
N96, N97, N105 :
N98, N99, N106 :

Identical for spindle @18 in M40
Identical for spindle @18 in M41
Identical for spindle @18 in M42

: Identical for spindle @18 in M43

Identical for spindle @18 in M44
Identical for spindle @18 in M45

Identical for spindle @19 in M40
Identical for spindle @19 in M41
Identical for spindle @19 in M42
Identical for spindle @19 in M43
Identical for spindle @19 in M44

: Identical for spindle @19 in M45

Identical for spindle @20 in M40
Identical for spindle @20 in M41
Identical for spindle @20 in M42
Identical for spindle @20 in M43
Identical for spindle @20 in M44
Identical for spindle @20 in M45

Identical for spindle @21 in M40
Identical for spindle @21 in M41
Identical for spindle @21 in M42
Identical for spindle @21 in M43
Identical for spindle @21 in M44

N100, N101, N107 : Identical for spindle @21 in M45

N108, N109, N120 : Identical for spindle @22 in M40
N110, N111, N121 : Identical for spindle @22 in M41
N112, N113, N122 : Identical for spindle @22 in M42
N114, N115, N123 : Identical for spindle @22 in M43
N116, N117, N124 : Identical for spindle @22 in M44
N118, N118, N125 : Identical for spindle @22 in M45

N126, N127, N138 : Identical for spindle @23 in M40
N128, N129, N139 : Identical for spindle @23 in M41
N130, N131, N140 : |dentical for spindle @23 in M42
N132, N133, N141 : Identical for spindle @23 in M43
N134, N135, N142 : Identical for spindle @23 in M44
N136, N137, N143 : Identical for spindle @23 in M45
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10.10

Speed range for spindles @24 ... @31 » P49

P49

Speed range for spindles @24 ... @31

Category Spindle characteristics Format Type 5

Words 144 Units Rpm (see description)
Min 0 Max 65535

Default 0 Resolution | 1

Immediate Yes Access via | N/A

General

This parameter is identical to P46 except that it concerns spindles @24 to @31.

This parameter is used to define the limits of each programmed range as well as the maximum
speed in each range.

It is used to calculate the range to select according to the speed (the search direction is defined in
parameter P7). Itis also used to verify that range and speed are compatible is expressly programmed.

The max of the range is used to compute the reference sent to the drive whereas the limit will clamp

the value.

Description

The speed unit depends about the speed programming format:

Format Unit Max speed
S3.2 Rpm/100 655.35
S5.0 Rpm 65535

S6.0 Rpm*10 655350

* Word NO

Minimum speed in range M40 for spindle @24

* Word N1

Maximum range M40 for spindle @24

This is the theoretical spindle speed when the motor is running at its maximum rpm.

* Word N12

Limit speed in range M40 for spindle @24

If Zero the limit speed is the max speed of the range.

¢ Word xxx

N2, N3, N13 :
N4, N5, N14 :
N6, N7, N15 :
N8, N9, N16 :
N10, N11, N17 :

N18, N19, N30 :
: Identical for spindle @25 in M41
N22, N23, N32:
N24, N25, N33 :
N26, N27, N34 :
N28, N29, N35 :

N20, N21, N31

Identical for spindle @24 in M41
Identical for spindle @24 in M42
Identical for spindle @24 in M43
Identical for spindle @24 in M44

Identical for spindle @24 in M45

Identical for spindle @25 in M40

Identical for spindle @25 in M42
Identical for spindle @25 in M43
Identical for spindle @25 in M44
Identical for spindle @25 in M45
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Description

¢ Word xxx

N36, N37, N48 :
N38, N39, N49 :
N40, N41, N50 :
N42, N43, N51
N44, N45, N52 :
N46, N47, N53 :

N54, N55, N66 :
N56, N57, N67
N58, N59, N68 :
N60, N61, N69 :
N62, N63, N70 :
N64, N65, N71

N72, N73, N84 :
N74, N75, N85 :
N76, N77, N86 :
N78, N79, N87 :
N80, N81, N88 :
N82, N83, N89 :

N90, N91, N102 :
N92, N93, N103 :
N94, N95, N104 :
N96, N97, N105 :
N98, N99, N106 :

Identical for spindle @26 in M40
Identical for spindle @26 in M41
Identical for spindle @26 in M42

: Identical for spindle @26 in M43

Identical for spindle @26 in M44
Identical for spindle @26 in M45

Identical for spindle @27 in M40

: Identical for spindle @27 in M41

Identical for spindle @27 in M42
Identical for spindle @27 in M43
Identical for spindle @27 in M44

: Identical for spindle @27 in M45

Identical for spindle @28 in M40
Identical for spindle @28 in M41
Identical for spindle @28 in M42
Identical for spindle @28 in M43
Identical for spindle @28 in M44
Identical for spindle @28 in M45

Identical for spindle @29 in M40
Identical for spindle @29 in M41
Identical for spindle @29 in M42
Identical for spindle @29 in M43
Identical for spindle @29 in M44

N100, N101, N107 : Identical for spindle @29 in M45

N108, N109, N120 : Identical for spindle @30 in M40
N110, N111, N121 : Identical for spindle @30 in M41
N112, N113, N122 : Identical for spindle @30 in M42
N114, N115, N123 : Identical for spindle @30 in M43
N116, N117, N124 : Identical for spindle @30 in M44
N118, N118, N125 : Identical for spindle @30 in M45

N126, N127, N138 : Identical for spindle @31 in M40
N128, N129, N139 : Identical for spindle @31 in M41
N130, N131, N140 : |dentical for spindle @31 in M42
N132, N133, N141 : Identical for spindle @31 in M43
N134, N135, N142 : Identical for spindle @31 in M44
N136, N137, N143 : Identical for spindle @31 in M45
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Synchronization, Duplication

Summary

11 Synchronization, Duplication .........ccccciiiiiiimmmi 175
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11.2  Synchronized axes characteristics: thresholds B P25 ..., 177
11.3 Coupling assignment for duplicated and synchronized axes » P27 .......ccccccceiviiiiinnenn. 178
11.4 Enable slave axis synchronization B P28 ... 179
11.5 Drives coupling assignment for anti-backlash function » P85 ..............ccccoiiiiiiiiiinenes 180
11.6  Drives coupling assignment for torque-duplication function » P86 .........ccccccceeevinnnnnenn. 181
11.7  Drives coupling assignment for winding-duplication function » P87 .......c..ccccccivnnnnnn. 182
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Synchronization, Duplication

11 Synchronization, Duplication

Flexium* offers several possibilities for axes duplication and synchronization.
This list of parameter describes the possibilities offered by machine parameters.

The difference compared to the synchronization made by external parameters is that the couplings

cannot be modified during operation. Therefore, the preferred use is for gantry axes.

The list also describes the functionalities of Anti-Backlash and Torque duplication and contains the
following parameters:

P24

Synchronized axes characteristics coefficient of correction

P25

Synchronized axes characteristics thresholds

P27

Coupling assignment for duplicated and synchronized axes

P28

Enable slave axis synchronization

P85

Drives coupling assignment for anti-backlash function

P86

Drives coupling assignment for torque-duplication function

P87

Drives coupling assignment for winding-duplication function

P116

Electronic Gear Box (EGB)
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111

Synchronized axes characteristics: coefficients » P24

P24 Synchronized axes characteristics: coefficients
Category Synchronization - Duplication Format Type 5
Words 32 Units 1/1000
Min 0 Max 65535
Default 250 Resolution | 1
Immediate Yes Access via | N/A
General Defines the coefficient of correction for each axis slave axis in a gantry structure.
Description Each word corresponds to the physical address of an axis.
The word number corresponds to the physical address of the driven axis of a pair.
* Word NO Correction coefficient for axis @ O (in 1/1000). Itis a fraction of the error re-injected
into the driven axis servo-loop to achieve synchronization. The default value is 250.
* Word N1 Identical to Word NO for driven axis @1 to @31.
to
Word N31
Example » With default values

MName
LN
N1
N2
N3
N4
N5
NE
N7

P24 (Synchronised axes charactenstics)
Valug Unit Description Min Max Default
250 1] Correction coeffident for axis @0 i} 65535 250
250 o Correction coeffident for axis @1 0 65535 250
250 o l Correction coefficient for axis @2 0 65535 250
250 o Correction coefficient for axis @3 0 65535 250
250 ) Correction coeffident for axis @4 1] 655535 250
250 1] Correction coeffident for axis @5 0 65535 250
250 o i Correction coeffident for axis @6 0 65535 250
250 o Correction coefficient for axis @7 0 65535 250
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11.2 Synchronized axes characteristics: thresholds » P25

P25

Synchronized axes characteristics: thresholds

Category Synchronization - Duplication Format Type 10
Words 33 Units mm / °
Min 0 Max 65.0
Default 0.16/0.6 Resolution | 10¢
Immediate Yes Access via | N/A

General

Defines the maximum synchronization error.
The synchronization uses two thresholds:

» Threshold 1: If passed, an error is triggered but this error can be canceled.

» Threshold 2: Error triggered if passed, this error cannot be cancelled.
It require a new homing of the machine.

Description

Each word corresponds to the physical address of an axis.

The word number corresponds to the physical address of the driven axis of a pair.

¢ Word NO Threshold 1 for axis @0 — Maximum permissible error
Defines the value threshold 1 for driven axis @0, which is the maximum permissible
error after synchronization. Above this threshold, the system generates an error
but allows the driven axis to be resynchronized on its driver axis.
The default value is 160 pm.
e Word N1 Identical for driven axes @1 to @31.
to
Word N31
¢ Word N32 Threshold error for all axes — Maximum synchronisation error

Defines the value for threshold 2 valid for all axes. If this threshold is passed the
axes alignment requires to be checked before re-enabling synchronization.

The default value is 600um.

Example

P25 (Synchronised axes chamactenstics)
Name Value Unit Description Min Max Default
“ 0.16 [ mm Threshold 1 for axis @0 - Maximum permissible error 0.0 . 65.0 . 0.16
M1 0.16 mm Threshold 1 for axis @1 - Maximum permizsible error 0.0 65.0 0.16
N2 0.16 mm Threshold 1 for axis @2 - Maximum permissible error 0.0 65.0 0.16
N3 0.16 mm Threshold 1 for axis @3 - Maximum permissible error 0.0 &5.0 0.16
N4 0.16 mm Threshold 1 for axis @4 - Maximum permissible error 0.0 65.0 0.16
N5 0.16 mm Threshold 1 for axis @5 - Maximum permissible error 0.0 65.0 0.156
NE 0.16 e Threshold 1 for axis @6 - Maximum permissible error 0.0 65.0 0.16
N7 0.16 o Threshold 1 for axis @7 - Maximum permissible error 0.0 65.0 0.16
N8 0.16 o Threshold 1 for axis @8 - Maximum permissible errar 0.0 &65.0 0.16
M24 0.16 mm Thresheld 1 for axis @24 - Maximum permissible error 0.0 &5.0 0.16
MN25 0.16 mm Threshold 1 for axis @25 - Maximum permissible error 0.0 65.0 0.16
N26 0.16 mm Threshold 1 for axis @26 - Maximum permissible error 0.0 65.0 0.156
N27 0.16 mm Threshold 1 for axiz @27 - Maximum permizsible error 0.0 65.0 0.16
MN28 0.16 i Threshold 1 for axiz @28 - Maximum permissible error 0.0 &65.0 0.16
MN29 0.16 mm Thresheld 1 for axis @23 - Maximum permissible error 0.0 &5.0 0.16
N30 0.16 mm Threshold 1 for axis @30 - Maximum permissible error 0.0 65.0 0.16
N31 0.16 mm Threshold 1 for axis @31 - Maximum permissible error 0.0 65.0 0.16
N32 0.6 mm or ® | Threshold error for all axes - Maximum synchronisa... 0.0 65.0 0.6
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11.3

Coupling assignment for duplicated and synchronized axes

> P27

P27 Coupling assignment for duplicated and synchronized axes
Category Synchronization - Duplication Format Type 3
Words 32 Units N/A
Min -1 Max 31
Default -1 Resolution | N/A
Immediate No Access via | E941xx
General Used to assign a slave axis to a master axis.

Concerns the different types of coupling:

+ Simple coupling (drive axis reference copied to driven axis).

» Coupling with symmetry (reverse of the drive axis reference copied to the driven axis).
+ Coupling with synchronization (the error of synchronization is minimized).

Description * Word NO Axis master address for slave @0

Contain the physical address of the master axis of axis @0 in a master slave
configuration. The value -1 specifies the absence of a master axis.

Parameters E94100 to E94131 are used to assign a driven axis to a drive axis
by programming.

¢ Word N1 Identical to Word NO for slave axes @1 to @31.
to
Word N31
Example + Axis @3 is slave of axis @0 who is master.
P27 (Coupling assignment for duplicated and synchronized axes)
Mame Value Unit Description Min Max Default
“ -1 0 Axis master address for slave @0 -1 - 31 -1
M1 -1 0 Axis master address for slave @1 -1 31 -1
M2 -1 0 Axis master address for slave @2 . -1 31 -1
M3 0 0 Axis master address for slave @3 -1 31 -1
N4 1 0 Axis master address for slave @4 =i 31 -1
M5 -1 0 Axis master address for slave @5 -1 31 -1
M& -1 0 Axis master address for slave @6 . -1 31 -1
N7 1 0 Axis master address for slave @7 -1 31 -1

178 Flexium* Parameters manual - MO0041EN-03



Synchronization, Duplication

1.4 Enable slave axis synchronization » P28

P28

Enable slave axis synchronization

Category Synchronization - Duplication Format Type 6

Words 1 Units N/A

Min 0 Max FFFFFFFFh

Default 0 Resolution | N/A

Immediate No Access via | E962xx (R/W) : see description

General

Enables synchronization of a driven axis with a drive axis.

Description

* Word NO

Enable slave axis synchronization

The bit position gives the physical address of the driven axis of a pair.

By convention, it is also the coupling number.

If the bitis SET, the driven axis is synchronized with its master axis declared in P27.

If the synchronization is enabled by machine parameters, it is not possible to inhibit
it by E parameters.

" A A RARELIINAIRAZTTEYAE2I2YETS 0o~ 0 oo =0
®@®® 00 0®e60leee®®e6Eee®eEE00OeEEEO®EEE

Example

» To synchronize axis 3 to its master axis 0 (see example of P27) bit 3 should be set.

P28 (Enable slave axis synchronization)

MName

Value

Unit Description Min Max Default
0 Enable slave axis synchronization oh FFFFFFFFR oh
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11.5

Drives coupling assignment for anti-backlash function » P85

P85 Drives coupling assignment for anti-backlash function
Category Synchronization - Duplication Format Type 3
Words 32 Units N/A
Min -1 Max 31
Default -1 Resolution | N/A
Immediate Yes Access via | N/A
General Specifies the master and slave axes to be associated by coupling.
This parameter defined the coupling authorized for Anti-Backlash (torque synchronization with a
preload current value).
Description « Each word corresponds to the physical address of the slave axis.
» The value of the word is the physical address of the master axis.
» Asetting of -1 indicates the absence of coupling.
+ Further adjustments (if required) for this function are made at the drive level.
* Word NO Drive master address for slave @0
Physical address of the master axis for anti-backlash function.
A value of -1 means no coupling.
* Word N1 Identical to Word NO for slave axes @1 to @31.
to
Word N31
Example * Axes 1 and 3 slaved in anti-backlash to axes 0 and 2 respectively.

MName
[
N1
M2
N3
N4
N5
N&
N7

P85 (Drives coupling assignment for anti-backlash function)
Value Unit Description Min Max Default
-1 0 .Dri\te master address for slave @0 -1 31 -1
[u} 0 Drive master address for slave @1 -1 31 -1
-1 0 Drive master address for slave @2 . -1 31 -1
2 0 Drive master address for slave @3 -1 31 -1
-1 0 brive master address for slave @4 -1 . 31 -1
-1 0 Drive master address for slave @5 -1 31 -1
-1 ] Drive master address for slave @6 l -1 31 -1
-1 I} Drive master address for slave @7 -1 31 -1
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11.6 Drives coupling assignment for torque-duplication function » P86

P86

Drives coupling assignment for torque-duplication function

Category Synchronization - Duplication Format Type 3
Words 32 Units N/A
Min -1 Max 31
Default -1 Resolution | N/A
Immediate No Access via | N/A

General

Specifies the master and slave axes to be associated by coupling.

Description

» Each word corresponds to the physical address of the slave axis.

» The value of the word is the physical address of the master axis.

» Asetting of -1 indicates the absence of coupling.

* Further adjustments (if required) for this function are made at the drive level.

* Word NO Drive master address for slave @0
Physical address of the master axis for anti-backlash function.
A value of -1 means no coupling.
* Word N1 Identical to Word NO for slave axes @1 to @31.
to
Word N31

Example

» Axis 4 slaved in torque duplication to axis 3.

P86 (Drives coupling assignment for torque-duplication function)

MName
Lo
N1
M2
N3
N4
N5
MN&

N7

Value Unit Description

-1

olo|lo(o|a|la|a|a

Drive master address for slave @0
Drive master address for slave @1
Drive master address for slave @2
.Dri\re master address for slave @3
Drive master address for slave @4
Drive master address for slave @5
Drive master address for slave @6

Drive master address for slave @7

Min Max Default
-1 3t . -1
=1 31 =1
1 31 -1
=1 31 -1
-1 31 -1
=1 31 =1
1 31 -1
1 31 -1
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11.7

Drives coupling assignment for winding-duplication function

> P87

P87 Drives coupling assignment for winding-duplication function
Category Synchronization - Duplication Format Type 3
Words 32 Units N/A
Min -1 Max 31
Default -1 Resolution | N/A
Immediate No Access via | N/A
General Specifies the master and slave axes to be associated by coupling.
This parameter defined the coupling authorized for Winding Duplication.
Description « Each word corresponds to the physical address of the slave axis.
» The value of the word is the physical address of the master axis.
» Asetting of -1 indicates the absence of coupling.
» Further adjustments (if required) for this function are made at the drive level.
* Word NO Drive master address for slave @0
Physical address of the master axis for Winding Duplication function.
A value of -1 means no coupling.
* Word N1 Identical to Word NO for slave axes @1 to @31.
to
Word N31
Example » Drives 1 and 2 slaved in winding duplication to drive 0.

MName
N
N1
N2
N3
N4
N5
N&
N7

P87 (Drives coupling assignment for winding-duplication function)
Value Unit Description Min Max Default
-1 0 Drive master address for slave @0 -1 31 -1
0 0 Drive master address for slave @1 -1 31 -1
0 I} Drive master address for slave @2 =1 31 -1
-1 0 Drive master address for slave @3 -1 31 -1
-1 0 Drive master address for slave @4 -1 31 -1
-1 0 Drive master address for slave @5 -1 31 -1
-1 I} Drive master address for slave @6 -1 31 -1
-1 0 Drive master address for slave @7 -1 31 -1
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Cycles

Summary

12 CYCleS . ——————— 187
121 Rigid tapping setting B> PB2 ......eeeiiiiiieee e 188
12.2  Servo adjustment for rigid tapping B PB3 ......ooiiiiiii e 190
12.3 Backup on path, Auto recall after INTERV B P114 ... 192
12.4 Final distance at work rate forrecall B P115 ... 193
12.5 Electronic Gear Box (EGB) function B P116 ......c.coociiiiiiiiiiiiiiececec e 194
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Cycles

12 Cycles

This series of parameters is related to cycles. It contains:

Rigid tapping

Backup and retrace

Auto recall

after intervention.

Electronic gear box (EGB)

The list of parameters covered is:

P62

Rigid tapping setting

P63

Servo adjustments for rigid tapping

P114

Backup on path, Auto recall after INTERV

P115

Final distance at work rate for recall

P116

Electronic Gear Box (EGB) function
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121 Rigid tapping setting » P62

P62 Rigid tapping setting
Category Cycles Format Type 1
Words 64 Units Word dependent
Min Word dependent Max Word dependent
Default Word dependent Resolution | Word dependent
Immediate No Access via | N/A
General This parameter is used to define the spindle acceleration and minimum spindle speed reference at

the bottom of the hole.

* Word NO * Word NO Deceleration before bottom of the hole for spindle @0

Used to calculate the position where the deceleration should start, the value is
given in rpm/s. This value is generally equal or slightly higher than the spindle
deceleration parameter (P32).

Atoo high value (higher than the system capacity) might result in an overshoot
at the bottom whereas a too low will increase the cycle time.

Min: 1, Max: 32767, Default: 10, Resolution: 1, Units: rev/s?.
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* Word N1 Speed at reversal for spindle @0.

This value given in 1/10000 of the max speed of the range is used to prevent
any stopping of the spindle that will result in a halt as the feed is synchronized
to the spindle speed.

A too low value might generate this stopping whereas a too high could lead
to an abrupt inversion.

Min: 1, Max: 10000, Default: 100, Resolution: 1, Units: None.

Cycle

At the beginning of infeed, the cycle axis is synchronised on the spindle zero
pulse. This synchronisation is repeated for each cycle.

The start of movement is anticipated with respect to the spindle zero pulse
in order to obtain a gradual acceleration (parameter P63, spindle crossing
anticipation time constant).

When approaching the bottom of the tapped hole, the spindle slows down
according to the presetdeceleration value (parameter P62, spindle deceleration).

In the hole bottom, a minimum spindle speed is applied to effectively reach the
hole bottom (parameter P62, minimum speed reference in the hole bottom).

The spindle then reverses and accelerates up to the programmed speed. The
infeed and outfeed speeds may be different. At the end of outfeed, the spindle
reverses and the axis/spindle coupling is cancelled.

It is possible to inhibit the feed-stop during the tapping. In this case it will be
memorized and taken into account at the end of the current hole (see P7 N2 B4).

Spindle
speed
D: Deceleration
distance Hole bottom and
(P62) rotation revelsal

Minimum spindle Slope set by P45
speedreference - - | - - - - - - -

(P62) » Time
A: Constant accelaration (P62)
* Word N2-N3 Identical to Word NO, N1 for spindles @1 to @ 31 respectively.
to
Word N62-N63
Example » With default values
P62 (Rigid tapping setting)
Mame Value Unit Description Min Max Default
10 rev/s? Deceleration before bottom of the hole for spindle @0 1 32767 10

N1 100 1] .Spead atreversal for spindle @0 (in 1/10000 of the max speed of the range) 1 10000 100
N2 10 rev/s? Deceleration before bottom of the hole for spindle @1 1 32757 10
N3 100 ] Speed at reversal for spindie @1 (in 1/10000 of the max speed of the range) 1 10000 100
M4 10 rev/s? Deceleration before bottom of the hole for spindle @2 1 32787 10
N5 100 0 .Speed atreversal for spindle @2 (in 1/10000 of the max speed of the range) ;| 10000 100
NG 0 rev/s? Deceleration before bottom of the hole for spindle @3 1 32767 10
N7 100 0 Speed atreversal for spindle @3 (in 1/10000 of the max speed of the range) 1 10000 100
N8 0 rev/s? Deceleration before bottom of the hole for spindle @4 i 32767 10
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12.2

Servo adjustment for rigid tapping » P63

P63 Servo adjustment for rigid tapping
Category Cycles Format Type 1
Words 24 Units Word dependent
Min Word dependent Max Word dependent
Default Word dependent Resolution | Word dependent
Immediate No Access via | N/A
General This parameter is used to adjust the servo response in each channel to optimize the rigid tapping
by setting three parameters in order cancel the following error on the tool axis during the cycle
and anticipate the spindle zero for starting the descent.
* Integral time constant
* Anticipation time constant
» Spindle zero anticipation time constant.
Description * Word NO Tool axis integration time constant for channel 1
Defines the integral time constant for the cycle axis for channel 1 to fine tunes
the cancelation of the cycle axis following error with respect to the spindle speed.
The time constant is expressed in number of samples and the value entered
is 1000 / number of samples.
Min: 1, Max: 500, Default: 200, Resolution: 1, Units: [ ]
* Word N1 Tool axis position anticipation time constant for channel 1

Defines the cycle axis position anticipation time constant for channel 1.

It is used for the rough cancelation of the following error on the cycle axis.
Thetime constant T is expressed in number of samples and the value enterediis:
1000 * T

Min: 1, Max: 32767, Default: 6000, Resolution: 1, Units: None.

The value to enter is P56 / P50 * 1000.
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Description * Word N2 Defines the spindle zero crossing anticipation time constant for channel 1.
Itis used to define the start of the axis with respect to the spindle zero crossing
in order to gradually accelerate and be fully synchronized at this zero position.
The value is expressed as a number of samples. The faster the accelerations
allowed on the cycle axis, the lower the value programmed in this constant.
The value to enteris 16 * P30/ P32/ P50.

Tuning: (If required - generally the default values provide a good result)
» Setword 0 to O,
« Start with the calculated values in words 1 and 2
« Search for the optimum value of word 0 in by gradually increasing the
setting
without exceeding 1000 until instability appears.
Enter the maximum value obtained divided by 2. The result should be
less
than 500.
» Check that the following error is small on reversal.
If not, decrease the value of word 0 of P62.
See P62 for cycle explanations.
Spindle
speed
D: Deceleration
A distance Hole bottom and
(P62) rotation revelsal
Minimum spindle Slope set by P45
speedreference - - | - - - - - - - - - o - - o SNy oo
(P62) » Time
A: Constant accelaration (P62)
* Word N3-N5 Identical to Word NO — N2 for the other channels.
to
Word N21-N23
Example » With standard values
P63 (Servo adjustment for rigid tapping)
Mame Value Unit Description Min Max Default
“ 200 o Tool axis integration time constant for channel 1 0 500 200
M1 &000 o Tool axis position anticipation time constant for channel 1 1 32767 6000
M2 50 1] Spindle zero crossing anticpation time constant (CNC sampling period) for channel 1 | 32767 | 50
N3 200 o Tool axis integration time constant for channel 2 0 500 200
M4 &000 o Tool axis position anticpation time constant for channel 2 1 32767 6000
N5 50 O Spindle zero crossing anticipation time constant (CNC sampling period) for channel 2 1 32767 50
Me 200 o Tool axis integration time constant for channel 3 0 500 | 200
N7 &000 o Tool axis position anticipation time constant for channel 3 i 32767 6000
N8 50 O Spindle zero crossing anticipation time constant (CNC sampling period) for channel 3 1 32767 50
Mg 200 o Tool axis integration time constant for channel 4 0 500 200
N10 &000 ] Tool axis pesition anticipation time constant for channel 4 | 32767 | 6000
N1l 50 o Spindle zero crossing anticipation time constant (CNC sampling peried) for channel 4 1 32767 50
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12.3

Backup on path, Auto recall after INTERV » P114

P114 Backup on path, Auto recall after INTERV
Category System configuration Format Type 5
Words 10 Units None
Min 0 Max 8000/10/8000...
Default 100/10 Resolution | 1
Immediate No Access via | N/A
General Defines the number of stored blocks that can be backed up in the path, the number of points that
can be stored during axis retraction in INTERV mode and the distance after which approach to the
recall point is carried out at the work rate.
This function is only available in channel 1.
INTERV mode is activated by a PLC command. It is the possibility
of manual control of axes after a Feed Stop.
Description ¢ Word NO Number of blocks memorised for backup on path after a Feed Stop
Defines the number of blocks stored during backup along the path after a feed
stop. Backup and return are carried out at the speed programmed in the blocks
stored (see Flexium* HMI Operator Manual M00039).
A maximum of 8000 blocks can be stored.
* Word N1 Number of points stored during axis retraction in INTERV mode
Defines the number of points to be stored during axis retraction in INTERV mode. This
to allow axis recall on the same path (see Flexium* HMI Operator Manual MO0039).
A maximum of 10 points can be stored.
Auto recall can be combined with backup and return in the path.
* Word N2 Number of blocks memorized for backup on path Channel 1.
* Word N3 Identical to N2 for channels 2 to 8.
to N9
Example P114 | Backup on path, Auto recall after INTERY
Mame value Unit Description Min Max Default
NO 100 ] Mumber of blocks memarised for backup on path after a Feed Stop for all the channels 1) s000 100
N1 10 0o Number of points stored during axis retraction in INTERY mode [i} in 10
Mz i u] Number of blocks memarised for backup on path after a Feed Stop For channel 1 il 5000 0
M3 a 0 Nurber of blocks memorised For backup on path after a Feed Stop For channel 2 il 2000 0
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12.4

Final distance at work rate for recall » P115

P115 Final distance at work rate for recall
Category System configuration Format Type 10
Words 1 Units mm/°
Min 0 Max 65.0
Default 0 Resolution | 10¢
Immediate No Access via | N/A
General While in INTERV mode, the system stores a certain number of points (see P114) in order to retrieve
the initial position.
The Auto-recall feature will be executed under the operator surveillance at the jog feed rate up to a
certain clearance distance where the feed rate will be the programmed feedrate.
The parameter defines such clearance.
INTERV mode is activated by a PLC command. It is the possibility
of manual control of axes after a Feed Stop.
Description * Word NO Final distance at work rate for recall.
Example P115 (Final distance at work rate for recall)

Name Value Unit Description Min Max Default

“ 0.0 mm Final distance at work rate for recall 0.0 65.0 0.0
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12.5

Electronic Gear Box (EGB) function » P116

P116 Electronic Gear Box (EGB) function
Category Axes initial settings Format Type 10 (LREAL)
Words 64 Units mm or °
Min 0.01 (NO-31) Max 360 (NO-31)
0 (N32-63) 50 (N32-63)
Default 0.2 (N0-31) Resolution | 10°
0 (N32-63)
Immediate No Access via | E7x206 (P116 NO
to N31)
General The parameter P116 NO-N31 contains the synchro tolerance.
If the synchro error exceeds this parameter the machine goes in emergency.
The parameter P116 N32-N63 contains the cut frequency for the
transducer filter. If is set to 0 the filter is disabled.
(New as to 4.0.30.00 software version)
Description Word NOO to Servo tolerance for axis @0 to @31
Word N31
Word N32 to Transducer filter cut frequency for axis @0 to @31
Word N63
Example
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Analog Axes and Spindle, Handwheel

13 Analog Axes and Spindle, Handwheel
131 Analog Axes and Spindle

The following parameters are required for analog axes (see P70).
Flexium* can handle a maximum of two analogue axes or spindles.

The list of parameters covered is:

P11 Measurement conversion coefficient for analog axe

P72 Direction of speed reference for analog axes

P73 Servo-system loop coefficent for analog axe

P74 PLC EtherCAT analog drives absolute sensor resolution bit number for analog drive

P75 PLC EtherCAT analog drives zero shift absolute sensor

P14 Handwheel declaration

P13 Handwheel measurement conversion coefficien
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13141 Measurement conversion coefficient for analog axe » P11

P11 Measurement conversion coefficient for analog axe
Category Analog axes Format Type 5
Words 64 Units N/A
Min 1 Max 65535
Default 1 Resolution | 1
Immediate Yes Access via | N/A
General Adapts the measurement supplied by the position encoder to the internal CNC measurement.

Each pair of words corresponds to the values assigned to an axis.

The first word of the pair indicates the multiplier coefficient (MULTI) and the second the divider
coefficient (DIVI).

Description * Word NO Multiplier coefficients (MULT]) for axis @O.

» Word N1 Divider coefficient (DIVI) for axis @0.

* Word N2-N3 | Identical to Word NO — N1 for axes @1 to @31.
to
Word N62-N63

Example » With default values
P11 (Measurement conversion coefficient for analog axes)
Mame Value Unit Description Min Max Default

“ 1 1 Multiplier coefficient (MULTI) for axis @0 1 65535 i
M1 1 0 Divider coeffident (DIVI) for axis @0 1 65535 1
M2 1 0 Multiplier coefficent (MULTI) for axis @1 i 65535 1
M3 1 0 Divider coeffigent (DIVI) for axis @1 1 65535 i
M4 1 1 Multiplier coefficient (MULTI) for axis @2 1 65535 i
N5 1 0 Divider coeffident (DIVI) for axis @2 1 65535 1
MG 1 0 Multiplier coefficent (MULTI) for axis @3 i 65535 1
N7 1 0 Divider coeffigent (DIVI) for axis @3 1 65535 i
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Direction of axis speed reference for analog axes » P72

P72 Direction of axis speed reference for analog axes
Category Analog axes Format Type 6
Words 0 Units N/A
Min 0 Max FFFFFFFF
Default 0 Resolution | N/A
Immediate No Access via | N/A
General Used to reverse the direction of the axis speed reference sent to the axis servo-drive.

N.B.: Fordigital axes the speed reference reversal is defined by the sign of parameters V306 (V1306).

Description * Word NO Direction of axis speed reference
The bit position gives the physical axis address.

If the bit is SET, a positive speed reference applied to the servo-drive results in a
negative movement of the axis.

@31
@ 30
@29
@28
@27
@26
@25
@24
@23
@22
@21
@20
@19
@18
@17
@16
@15
@14
@13
@12
@11
@10
@9
@8
@7
@6
@5
@4
@3
@2
@1
@0

* Word N1 PLC EtherCAT analog drivers measurement direction (1= Reverse)
Bitmap of physucal axes address, if the bit is SET indicate the axes with inversed
measure direction.

* Word N2 PLC EtherCAT analog drivers with absolute measure sensor

Bitmap of physucal axes address, if the bit is SET indicate the axes with absolute
measure Sensor.

Example * Axes @ 5 and @6 are analog and run in inverted direction

P72 (Direction of axis speed reference for analog axes)

Mame Value Unit

O - |

Description Min Maic Default

Direction of axis speed reference oh FFFFFFFFh oh
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Servo-system loop coefficent for analog axes » P73

P73 Servo-system loop coefficent for analog axes
Category Analog axes Format Type 4
Words 32 Units N/A
Min 0 Max 999999999
Default 3000 Resolution | N/A
Immediate No Access via | E980xx
General Defines the coefficient used by the CNC to calculate the reference supplied to the servo-drive
according to the following error.
Before parameter P73 can be set, it is first necessary to set parameter P56 or P66.
Description * Word NO Servo-system loop coefficient for axis @0
Proportional action coefficient applied to the following error of axis @ 0 to obtain
the speed reference.
Calculation:
The CNC function generates a theoretical speed reference voltage of 10V maximum.
This voltage is provided by a DAC on an axis encoder card.
Generally, the servo-drives are set so that the axis speed is obtained for a
servo-drive input voltage of 9V.
The 15-bit DAC of the axis encoder card provides an output voltage of 10V for
32768 DAC points. The output is therefore 9V for 29491 DAC points.
According to the expected gain this maximal speed will be achieved for a following
error of :
& (in mm) = Max speed (in m/min) / Gain.
The value of P73 is then given by: P73 = 29491 / Smax epood ©
Example
- Considering an axis running up to 12 m/min with a gain of 1.5 and a resolution
of 1um.
- The following error at max speed will be 12/1.5 = 8 mm = 8000 internal
counts.
- The 12 m/min are achieved with a reference of 9V (drive tuning) = 29491 DAC
points
- P73 =29491/8 = 3686
* Word N1 Identical to Word NO for axes @1 to @31 respectively.
to
Word N31
Example »  With default values.

Mame
_no |
N1
N2
N3
N4
N5
N&

P73 (Servo-System loop coefficient for analog axes)
Value Unit Description Min Max Default
3000 O Servo-system loop coefficent for axis @0 i 99999999 3000
3000 0 Servo-system loop coefficient for axis @1 [i} 99999999 3000
3000 0 Servo-system loop coefficent for axis @2 i} 99999999 3000
3000 0 Servo-system loop coefficient for axis @3 i} 99999999 3000
3000 0 Servo-system loop coeffident for axis @4 o} elallelalalals] 3000
3000 O Servo-system loop coefficent for axis @5 i 99999999 3000
3000 0 Servo-system loop coefficent for axis @6 i} 99995995 3000
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131.4 PLC EtherCAT analog drives absolute sensor resolution bits » P74

P74 PLC Ethercat analog drives absolute sensor resolution bit
Category Analog axes Format Type 3 (SINT)
Words 32 Units N/A
Min 10 Max 40
Default 13 Resolution | 1
Immediate No Access via | N/A
General Used to define the bit resolution of the absolute sensor, information needed by NCK to calculate
the mesure
(New as to 4.1.10.00 software version)
Description * Word NO Absolute sensor resolution bit number for analog drive.
* Word N1 to Identical to Word NO for the other axes.
Word N31
Example
P74 | PLC EtherCAT analog drives absolute sensor resolution bits
Mame Walue Unik Deescription Min Max Drefault ~
MO n Absolute sensor resolution bit number for analag drive @0 10 40 13
M1 13 n Absolute sensor resolution bit number For analog drive @1 n 40 13
N2 13 n Absolute sensor resolution bit number For analog drive @2 1n 40 13
N3 13 n Absolute sensor resolution bit number For analog drive @3 10 40 13
M 13 n Absolute sensor resolution bit number For analog drive @4 10 40 13
NS 13 n Absolute sensor resolution bit number for analog drive @5 10 40 13
NE 13 n Absolute sensor resolution bit number for analog drive @6 10 40 13
N7 13 (N Absolute sensor resolution bit number For analog drive @7 10 40 13
M 13 (N Absolute sensor resolution bit number For analog drive @& 10 40 13
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131.5 PLC EtherCAT analog drives zero shift absolute sensor » P75

P75 PLC Ethercat analog drives absolute sensor resolution bit
Category Analog axes Format Type 9 (LREAL)
Words 32 Units mm or °
Min -9999999.999999 Max 9999999.999999
Default 0.0 Resolution | 10®
Immediate No Access via | N/A

General This parameter is used to set the measure origin of an axis.

The word number gives the physical address of the axis.

(New as to 4.1.10.00 software version)

Description * Word NO PLC EtherCAT analog drives zero shift absolute sensor.
* Word N1 Identical to Word NO for the other axes.
Example
P75 | PLC EtherCAT analog drives zero shift absolute sensor
Mame Walue Unit. Description Win IMax Default -
NO 0.0 mm Zeto shift absoluke sensor For analog drive @0 -9999999,999999 9999999,999999 0.0
M1 0.0 mm Zero shift absolute sensor for analog drive @1 -9999999,990999 9990999, 090090 0.0
N2 0.0 mm Zero shift absolute sensor for analog drive @2 -9999999.999999 9999999.999999 0.0
N3 o0 mm Zero shift absoluke sensor For analog drive @3 -9999999,999999 9999999,393939 0.0
N4 0.0 mm Zero shift absolube sensor For analog drive @4 -9999999,999999 9995999, 393995 0.0
NS 0.0 mm Zeto shift absoluke sensor For analog drive @5 -9999999,999999 9999999,999999 0.0
3 0.0 @ Zero shift absolute sensor for analog drive @& -9999999,990999 9990999, 090090 0.0
N7 0.0 @ Zero shift absolute sensor for analog drive @7 -9999999.999999 9999999.999999 0.0
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13.2 Handwheel

Flexium* can handle up to 4 handwheels either interfaced by CAN or connected on the analog ports of
the NCK (only two ports are available, consider that they can be occupied by analog axes or spindles).

The CAN handwheels provide an averaging filter that can be activated by P7 N2 b4.
Handwheel are identified by a number (0 to 3) that has no interaction with the axes addresses.

This category contains two parameters:

P14

Handwheel declaration

P13

Handwheel measurement conversion coefficient
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13.21

Handwheel declaration » P14

P14 Handwheel declaration
Category Handwheels Format Type O
Words 0 Units N/A
Min 0 Max FF
Default 0 Resolution | N/A
Immediate Yes Access via | N/A
General Declare the presence and type of handwheel.
Description * Word NO Handwheel declaration
The bit position defines the presence and type of handwheel.
One handwheel cannot be both CNC and CAN.
<t ~ < ~
© © Ko} ©
e PLC 2 e CNC o
3 Handwheels = 3 Handwheels 2
© el © ©
C c [ [
© [ © ©
T T T T
@ @ @ @ | @ @ @ @
| | | | | |
Bit 7 Bit O
Example » With default values.
P14 (Handwheel declaration)
Mame Value Unit Description Min Max Default
“ 6ih 0 Handwheel dedaration Oh FFh Oh
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13.2.2 Handwheel measurement conversion coefficien » P13
P13 Handwheel measurement conversion coefficient
Category Handwheels Format Type 5
Words 18 Units N/A
Min 1 Max 65535
Default 1 Resolution | N/A
Immediate Yes Access via | N/A
General Adapts the measurement supplied by the handwheel sensor.
Each pair of words corresponds to the values assigned to an handwheel.
The first word of the pair indicates the multiplier coefficient (MULTI) and the second the divider
coefficient (DIVI).
The handwheel coefficients in Automatic Mode are related to the overspeed function (G12 Feed
Increase by handwheel).
For additional information about the G12 function please refer to the Flexium* Programming
manual M00040.
Description * Word NO Multiplier coefficient (MULT]) for the first handwheel for linear axes
* Word N1 Divider coefficient (DIVI) for the first handwheel for linear axes
* Word N2- N3 Identical to Word NO-N1 for the other handwheels (for linear axes)
to
Word N6 - N7
* Word N8 Overspeed multiplier coefficient (MULT]I) for handwheels in automatic mode (G12)
* Word N9 Overspeed divider coefficient (DIVI) for handwheels in automatic mode (G12)
* Word N10 Multiplier coefficients for the first handwheel (for rotary axes)
* Word N11 Divider coefficient for the first handwheel (for rotary axes)
* Word N12-N13 | |dentical to Word N10-N11 for the other handwheel (for rotary axes)
to
Word N16-N17
Example + Standard values.
P13 (Handwheel measurement conversion coefficient)
Name Value  Unit Description Min Max Default
m 1 0 Multiplier coefficient (MULTT) for handwheel 1 (inear axes) 1 65535 1
M1 4 1] Divider coeffident (DIVI) for handwheel 1 (inear axes) 1 65535 4
N2 1 ] Multiplier coeffident (MULTI) for handwheel 2 (inear axes) L 65535 1
M3 4 1] Divider coefficient (DIVI) for handwheel 2 (inear axes) 1 65535 4
M4 1 ] Multiplier coefficient (MULTI) for handwheel 3 (linear axes) 1 65535 1
M5 4 ] Divider coefficient (DIVI) for handwheel 3 (inear axes) 1 65535 4
MNE 1 ] Multiplier coefficient (MULTT) for handwheel 4 (inear axes) 1 65535 1
N7 4 1] Divider coeffident (DIVI) for handwheel 4 (inear axes) 1 65535 4
NS 1 1] Over-speed multiplier coefficent (MULTI) for the handwheels in automatic mode i 65535 1
Mg 4 ] Over-speed divider coeffident (DIVI) for the handwheels in automatic mode 1 65535 4
N10 1 ] Multiplier coefficent (MULTI) for handwheel 1 {rotary axes) 1 65535 1
N1l 4 1] Divider coefficient (DIVI) for handwheel 1 (rotary axes) 1 65535 4
N1Z o Multiplier coefficient (MULTT) for handwheel 2 {rotary axes) 1 65535 1
N13 4 ] Divider coeffident (DIVI) for handwheel 2 (rotary axes) 1 65535 4
N14 1 ] Multiplier coeffident (MULTI) for handwheel 3 {rotary axes) L 65535 1
N15 4 1] Divider coefficient (DIVI) for handwheel 3 (rotary axes) 1 65535 4
Nis 1 ] Multiplier coefficient (MULTI) for handwheel 4 {rotary axes) 1 65535 1
N17 4 ] Divider coefficient (DIVI) for handwheel 4 (rotary axes) 1 65535 4
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To avoid shock on the axes due too big handwhell step movement, the

CNC reduces the increment from the handwheel when the speed and/
or the acceleration, in the sample, is bigger than the values set in P30
(Max Axes speed) and P32 (Max Axes acceleration) .

For example with an Axes with P30 = 2500 mm/min and P50 = 2ms, the
maximum speed in 1 sample is:
P30 -> 2500/60000 * 2 = 0,0833333 mm
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