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This user guide’s purpose to give a step-by-step guide to set up the EtherCAT communication
between a Beckhoff AX5000 servo drive and NCT 3xx CNC controller.

We assume basic knowledge about EtherCAT and the NCT3xx controller. The Beckoff’'s TwinCAT
software contains the Drive Manager which provides a comprehensive interface to do all settings of an
AX5000 servo drive. Best practice to set up a basic setting through TwinCAT’s Drive Manager, export

the parameters from TwinCAT and then import these parameters into the NCT3xx CNC controller.

1. Provide the xml description to AX5000

All EtherCAT devices should have a valid xml description, which is a file in xml format. You should
download your AX5000’s xml description form Beckhoff homepage and copy them into the TwinCAT’s
TwinCAT\lo\EtherCAT directory. You can copy all files what you extracted from the downloaded zip file.

In case of TwinCAT3 you can use the “Update Device Descriptions (via ETG Website)...” function.

2. Connect the AX5000 to the TwinCAT running PC
According the AX5000’s user guide set up and switch on the servo drive and connect the motor and
the encoder too. Connect the servo drive to the TwinCAT running PC via an Ethernet cable. Scan for

devices:

. TwinCAT.tsm - TwinCAT System Manager
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If the motor is from Beckhoff too, the TwinCAT Drive Manager can read the motor type form encoder,
and after device scanning immediately ask us if we want to use this function. If the motor is not form
Beckhoff, but the Drive Manager’s motor parameter collection (Motorpool) contains it, we can select it

from this list. Now let’s the TwinCAT Drive Manager to identify the connected servo drive and the

motor type.

D@ = (4

M B e/ HB BB B Qw0 © P
[l a SYSTEM - Configuration ﬁ g - -
= B 1jo - Configuration eneral | Adapter | EtherCAT | Online | CoF - Online |
=] ﬂ 110 Devices i i
- -5 Device 1 (EtherCAT) M ame: | Device 1 [EtherCAT) | Id: |-| |
& Mappings Type: !EtherEAT |
Comment:

TwinCAT System Manager.

AX5000 or EL72x1 devices are found. Scan maokors?

9
\f/ It might take a long time,

In case of AXS000, be sure to have motors connected with the power supply (X017,

INFO: the data of the unsuitable motors will MOT be loaded automatically. You can go to 'Motor and Feedback! to use 'Force' fuction to load the data
after wour scan or select the motor,

[ Igen ] [ Mem

Scanning. . LTI | Lacal (127.255.255.1.1.1) [l
s

If TwinCAT has found your drive, you will see it under the “Device 1 (EtherCAT)” in the device list.
After a successful identification open the Drive Manager and check the servo drive and motor type,
they should be same as the drive and motor name plate. You can find the servo drive description
parameters in the Drive Manager under the Device element. You can see the identified motor and
encoder type under Channel A/B on the Motor and feedback tab. If the identification was not
successful on this tab you can select the motor and the encoder if the Drive Manager’s database
contains your motor/encoder configuration.

In case of two axes servo drive (i.e. AX52xx) the TwinCAT refers Axis 1 as Channel A and Axis 2 as

Channel B. Check the motor type on both channel.

NCT DOCID 0123, Rev2 3 2019.09.04



AX5000 NCT getting started guide

sm - TwinCAT System Manager
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3. Check and set the drive parameters

You should check all the parameters and change them according you application requirements if it

needed. You can do it by stepping one-by-one on the Tree items. If the drive is a two axes servo drive

you can find the axis 1 and 2 parameters under the Channel A and Channel B

- TWInCAT.tsm - TwinCAT System Manager
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The NCT3xx CNC controller uses the drives in velocity control mode by default, we can change this

under the Channel/Configuration/ Process data/Operation mode. Change the configured operation

mode the SetValue S-0-0032 Primary operation mode parameter to 2. velo control. Select MDT and

remove with << button the S-0-0047 Position command value item from the process data parameter

list, and add with the >> button the S-0-0036 Velocity command value.

We do not need to make further process data settings, because these settings are not part of the

exported parameters and we should do the PDO setting on the NCT controller again. If the drive is a

two channel drive you should do this setting on both channel.
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tsm - TwinCAT System Manager.
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4. Check and export parameters

We check if the drive accepts the parameters. Switch on the Freerun mode, select the Online tab and

change the EtherCAT state to Op.

tsm - TwinCAT Systern Manager.
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If the drive changed its state to Op (there is Op in the Current state box) we can export the parameters.

Select the Startup tab, right click and choose “Export to xml...”. If the drive is a two axes drive the

exported parameter list will contain both axis’ parameters.

- TWInCAT.tsm - TwinCAT System Manager
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5. Set up the AX5000 on NCT3xx controller

Copy the AX5000’ xml description to NCT3xx controller. Open the EtherCAT window from Softkey
strip (Service->ECAT Config), and use the EtherCAT window’s XML Import function. You need import
only the Beckhoff AX5xxx.xml file, no other files needed.

Switch on and connect the AX5000 servo drive to the NCT3xx controller with an EtherCAT cable.
After pressing AutoScan the drive should show up in the device list with an icon and with a correct
device name. On the Online tab you should see the device is in PreOp state. Select the SoE tab and you
can see the drive parameters. The tab contains on the top a State line which shows the current state
of the drive or an error message in case of error. At the end of this line there is the Clear button which
performs an error clear. In case of two axes drive you will see the axis selector, where you can choose
which axis’ parameters want to see.

To import the parameters click on Import button, and select All files (*.*) to see the TwinCAT
parameter list file, which has xml extension, and open the previously exported xml file. The import
process should go without any error. If you have a two axes drive first select channel A import the file,
then select channel B and import the same file, because only parameters are imported which are
related to the currently selected axis. In case of error check first the TwinCAT2StartupXML.xsd file, it

should be in the Config/XML directory and needed to process the TwinCAT xml format.
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I ch1 i 11:02:33
it
SZERK mm NC
- -
ﬁ - o7 Gyaté Settng2 PDO  Online SoE  FoE  Statup PDObedlitdsok DC Megiegyzés Timeouts Memdria EEPROM
- J|, (1) ESIS EtherCAT € Jd rmsr G M
-J (0>2EEXTEher) —Sate: [ Escstate: PreOp | CODE  CODE
B2 (153) AXE208.000¢ =
Jurie = | Startuphoz ad ‘ ‘ Importal | [] Folyamatosan frissit GOX @ @ @
| e || e | Fmen AR B
ek Eaység | Stertp & of & §F
P-- 5-0-0001 Contrel unit cycle time (TNeyc) 1000 us 5 #33 #100 #500
P-- 5-0-0002 | Communication cycle time (1Sync) 1000 us 5
[===:] 51
P-- 5-0-0007 | Feedback acquisition capture point (.. 0 us T @ s2 m
B < 00011 Class 1 diagnostic (C10) 050 oxF [l Q f o
- 5-0-0012 Class 2 diagnostic (C2D) 0b0
{:} e [ <
e 5-0-0013 Class 3 diagnostic (C3D) 01010
!
I3 5-0-0015 Telegram type 0b111 -’“\I’ %‘ @ Exel}
I3 S-0-0016 Configuration list of AT Lista Exel2
- 5-0-0017 IDN-list of all operation data
o nnnan b
< >
Importalas folyamatban... ~
Importalds befejezGdtt!
Importals folyamatban m
< > Importdlas befejezbdatt! ol
Dock
Beallitasok | Beallitasok | Beallitasok E XML Param. | Jogosult- .
4 Ment Betoliése. | Alkalmazas, AUtoScan | Restart S | oorial 0 it e Bezar [ 3
enteseﬂ elo teser almazgs Fa M C mportalag, asonlit_, sag Fs E10

@ ) 1 B Hun 11:02

After importing parameters open the Startup tab, and you should see the newly imported parameters

with their values. In case of two axes drive you should see the parameters both form channel A and B.
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You should change some parameters before you enable the drive. First set the AX5000’s S-0-0001
Control unit cycle time (TNcyc) and S-0-0002 Communication cycle time (tScyc) parameters to the the
NCT3xx controller cycle time. For example if the controllers cycle time 1ms, you should set these
parameters to 1000, which is the cycle time in microsec.

You can change the parameter values either on Startup tab or on SoE tab, because the SoE
parameter modifications will change the value on startup too (if the parameter is already on startup).
In case of two axes servo drive be sure that the S-0-0001 and S-0-0002 parameters are only once on
startup list and they are assigned to channel A. Check the S-0-0032 Primary operation mode parameter,
it’s value should be 2 (velocity control mode), if your drive is a two axes drive check this parameter on
both channel.

According to the selected velocity operation mode, you should change the process data settings
too, because these settings are not part of the parameter list which was exported from TwinCAT.
Switch to PDO Settings tab, select Outputs form the Device SM list, after that select MDT and remove
with << button the S-0-0047 Position command value item from the process data parameter list, and
add with the >> button the S-0-0036 Velocity command value. If the drive is a two channel drive you

will see in PDO Assignment list MDT1 and MDT2 and should do this setting on both channel.
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Check drive EtherCAT state on Online tab, it should be in PreOp state and NoError. Check the drive
errors on SoE tab, and try to clear the error is there is any. If you have a two axes drive the State line
always shows the selected axis’ state, and the Clear button will perform the error clear on the selected
axis as well.

Now you can press Set Config on the softkey and check if the drive reaches he Operational (OP)
state. In case of initialization error check the error box on the Online tab. If it contains ErrorSOE value,
you can see the parameters which value are incorrect or inconsistent on the S-0-0021 IDN-list of
invalid operation data for CP2. The State line on SoE tab and the drive’s display could give you

information about the cause of the error.
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If the drive reached the Operational state, switch to PDO tab and you can see all the process data
variables with their values witch are refreshed cyclically. Now the basic properties of the drive and
motor are checkable (value of the Drive status word; is the Position feedback value counting if the
motor shaft is rotated manually, etc.). In case of two axes drive the process data IDNs ending with
“(A)” and “(B)” are related to axis 1 and axis 2, respectively.

At this point you have the option to enable the drive manually through the S-0-0134 Master
control word and the give speed set value through the S-0-0036 Velocity command value. The output

PDO variables of the EtherCAT devices on the PDO tab are write protected by default, so you should

NCT DOC ID 0123, Rev2 10 2019.09.04



CONTROL DRVES orors AX5000 NCT getting started guide

switch the drive to Offline mode on PDO tab. The Offline mode detaches the drive’s output PDO
variables from the NC/PLC, so you can write the drive PDO variables directly. The Offline mode enables
you to check the communication and basic functions without the NC/PLC, but because of safety
reasons in general not recommended to use it.

If you decide to move the motor in Offline mode, be very careful because there is no NC/PLC
protection, and the motor will move according to value what you give on the PDO tab. In this case
always be sure about the motor is firmly fixed, can rotate freely and you can safely disconnect the
drive’s main power supply if needed!

You can map these process data variables to NC and PLC symbols by means of Settings2 tab. On
the Settings2 tab you can see all the input and output process data variables of the drive. Select a

variable, click on Link button and select the symbol what you want to assign to the PDO variable.
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If there is length mismatch between the drive’s PDO variable and the CNC symbol, the mapping
will be denied and the Offset window will appear, where you can adjust the length and bit offset

properties of the assignment. You can delete the connection between drive variable and the NC

symbol by the X button.
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The picture above shows an example mapping of a Beckhoff AX5206 two channel servo drive,
where the PDO variables of channel A are assigned to NC drive 2 and the variables of channel B are

assigned to NC drive 3
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In this user guide we showed how can you import the base parameters form TwinCAT into the
NCT3xx CNC controller and set up the EtherCAT communication between the controller and the

AX5000 servo drive.
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