AKD and TwinCAT 3 CNC EtherCAT Communication Test
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AKD 5 TwinCAT 3 CNC 3@ SE%

Pre-Work

HW: AKD drive /AKM motor / network card support EtherCAT /EtherCAT cable
SW: TwinCAT3 /AKD Workbench
Wiring: Reference to AKD installation manual, using cable with shield.



Configuration Step

1. Install Real-time Ethernet
Open TwinCAT 3 software, check whether Ethernet adapters has correctly installed firstly, if not, click install and
enable.

File Edit View Debug | TwinCAT | PLC Tools Scope Window Help
e RS R | . Show Realtime Ethernet Compatible Devices...

Update List |
< ST S|
E| g Incompatible devices Bind |
LA FEERREE - InellR) CentinalR) Advanced 6205 T
@ Disabled devices 5 |
Disable |

I Show Bindings

Please be noted that not all of the PC support EtherCAT, you can check if your device support EtherCAT
communication on Beckhoff website.

2. Add XML File
Add AKS.XML file in the folder C:\TwinCAT\3.1\Config\lo\EtherCAT, after that, you’d better restart the TwinCAT
software before scan the 10 device.
(IR« FEmE )+ TwinchT » 311 Conig » fo s EhwcT 4]

MR #EE =B
aa - BEFIES -

B TE © ER B HS

W =A | Beckhoff AXSxx 2016/7/13 8:44

E BEAFHIE ‘ 2 AKD_TwinCAT.xml 2014/12/6 4:16 BaiduBrowser H...
2] Beckhoff AX2wocxml 2009/4/20 16:50 BaiduBrowser H...
= Beckhoff AXSwouxml 2013/9/9 15:53 BaiduBrowser H...
2] Beckhoff BRoooowxml 2013/6/19 9:33 BaiduBrowser H...

= Beckhoff ClUxoocxml 2012/11/13 11:30  BaiduBrowser H...

R

3. Create Project
Add new project on the get started page.



TwinCAT -3

The Windows Contrel and Automation Technology

Get Started | Beckhoff News

New TwinCAT Project... /)

. New Measurement Project...

@ New Project...

@ Open Project...

Rarant Prniarte
Close page after project load
Show page on startup

BECKHOFF

4. Insert CNC Configuration

Solution Explorer
® o-g &=
Search Solution Explorer (Ctrl+;)
m Solution TwinCAT Project2’ (1 project)
4 gl TwinCAT Project2
b 1 i

=]

% MOTION : S
i T Insert Motion Configuration
| SAFETY Type NCJFTF NCI Configuration -
fid -
> o

MName CHNC




5. Add CNC Axis

Solution Explorer
@ o-as =
Search Solution Explorer (Ctrl+;)
m Solution "TwinCAT Project2’ (1 project)
4 o] TWinCAT Project2

b (] SYSTEM
4 | MOTION

o
> Toso

*8 Image

Multiple:

PLC T
| SAFETY
[Q C++

> &l 1o

6. Insert Channel

Solution Explorer
@D o-a|s =

Search Solution Explorer (Ctrl+;) P

m Solution TwinCAT Project2’ (1 project)
4 o] TwinCAT Project2
b (L SYSTEM

=5

*® Image
V] :a. Axes Multiple:
4 im Axis_1 1 =
Inputs =
B Outputs

PLC

| SAFETY

iﬂ C++

» & ro




7. Scan Device
On configuration mode, ensure right wiring and add a right version XML file, then scan device.

Solution Explorer * 0 x
2 Solution TwinCAT Project3’ (1 project)
4[] TwinCAT Project3
>l SYSTEM
MOTION
PLC
SAFETY
[ed C++
4 & 1o
L Devices
&* Mappir, 5] Add New Ttem.. Ctrl+Shift+A
[x] Add Existing Item... Shift+Alk+A
% Paste Ctrl+V
Paste with Links

Choose as below

(V] Dievice 2 [EiheiCad | e g (1 winCa Antel PLI Etheme! Adapter (Gigap] ( 0K, D

[Microsoft Visual Studi

HINT: Mot all types of devices can be found automatically

(@D

[Microsoft Visual Studi

P
|Q| Scan for boxes
R r

C 2w )| zm

8. Link to CNC Axis

For NC control, you need to link to NC configuration, my document mainly talk about how to link to CNC.

EtherCAT drive(s) added

Append linked axis to: (") NC - Configuration

(®) CMC - Configuration




9. Link to Drive and Choose Channel

Solution Explorer
@ o-a| &=
Search Solution Explorer (Ctrl+;)

] Solution 'TwinCAT Project¥SZ2' (1 project)
4 gl TWinCAT ProjectYsZ2
bl SYSTEM
y MOTION
4 CNC
b B Tasks

8 Image

a L.
-« s Avis1 |

3 Inputs

I e Channel 1 I

4 PLC
b [Ef Tc3_1CNCPLCBase
SAFETY
Q C++
4 FHvo
4 L Devices
4 == Device 2 (EtherCAT)
8 Image
jg Image-Info
2 SyncUnits
Inputs
B OQutputs
& InfoData
& Drivel (AKD)
3 Inputs
4 [ Outputs
% Position demand value
% Controlword
[ WcState
[ InfoData
4 &% Mappings
@ CMNC - Device 2 (EtherCAT) 1

[

TincaT projectysz2 = < IR

General | Corfiguration | Parameter I Input I Output I Onling I Param IJst|

ko) e 1 kD)

MAIN [Online]

fods Type: CANopen DS402/Profile MDF 742 (e.g. EtherCAT CoE Dive) ___J)|
Spindle [

Defautt Channel: annel_1 ZI
Default Name: X Default Index: 0 =
Feed Adis

[Add/Delete Compensation Table

10. Activation Configuration

M TwinCAT Praoject2 - Microsoft Visual Studio (Administrator)

FILE EDIT VIEW  PROJECT
= . | B - oE

| S
Solution Explorer

® o-@ &=

Search Solution Explorer (Ctrl+;)

F—l Solution TwinCAT Project2' (1 project)

4 o TwinCAT Project2
> (@l SYSTEM
4 =] MOTION
4 @ cNe
b B Tasks

8 Image

S Axes
4 i Axis 1

Inputs

B Outputs
% Channel_1

El P
[ saFeTY
E C++

» Evo

BUILD

Flaa

DEBUG  TWINCAT  TWINSAFE PLC TOOLS 5SCOPE  WINDOW  HELP

- <] P Avach.. - |Release = || TwinCAT RT (x64) -1 .|

| <|local>

- | G P P L.
=

TwinCAT Project2 + X

General | Configuration | Parameter [ Input | Output | Online | Param List|

Axis Type: [CANopen DS5402/Profile MDP 742 (e.g. EtherCAT CoE Drive) - l
Spindle 0

Default Channel: [Channelj vl
Default Mame: X Default Index: 0 =
Feed Axis

[AddeeIete Compensation Table




11. Check Process data

Solution Explorer

b @ SYSTEM
4 |z MOTION
4 [# cNe

b [ Tasks

*® Image

co@e-@ &=

Search Solution Explorer (Ctrl+;)

B Inputs
B Outputs

m Solution TwinCAT Project2’ (1 project)
4 ol TwinCAT Project2

[ rLC
| saFeTy
E C++

» @l o

=™ Channel_1

TwinCAT Project2 +®

Name Type Size  »Ad.. In/O.. User.. Linked to

If your all of configration is right, you could see PDOs data from here.
Inputs: here you can see position feedback and statues work

Outputs: here you can see position command and control work

12. Modify Axis Parameter
For my drive and motor feedback, 1 motor rev=2720=1048576

TwinCAT ProjectYSZ2 & X

cCOoOR o-8 &=
Search Solution Explorer (Ctri+;)

131 Solution TwinCAT ProjectYSZ2' (1 project)
4 gl TwinCAT ProjectYSz2
> @l SvSTEM
4 [z MOTION
4 (@ cNe
b s Tasks
*® Image
4 Sw Axes
b e As
& Channel 1
4 @rc
b [ T3 1CNCPLCBase
(L SAFETY
[ Cer
4 @vo
4 %% Devices
4 =% Device 2 (EtherCAT)
29 Image
*® image-Info
2 SyncUnits
Inputs
@ Outputs
@ InfoData
«{ Drive1 (AKD)
3 Inputs
4 W Outputs
¢ Position demand value
%+ Controlword
b G WeState
b G InfoData
4 3% Mappings
&% CNC - Device 2 (EtherCAT) 1

svvvew

p-

[ General |

[ Parameter |input [ Output | Oriine | Param it

Name

getrebe[0] besch_kernirie n_grenz
getriebe[0] beschl_kennkinie.a_konst
getriebe{0] besch_kennirie typ
getriebe{0] besch_kenninie.a_min
getriebe[0] besch_kenninie b1
getriebe[0] beschl_kenninie b2
getriebe[0] beschl_kenninie b3

getriebe[0] vb_min_rul
getnebe[0]vb_eigang
getriebe(0] vo_max_red
getriebe(0] rapid_speed_red
getriebe(0] vb_refmax
getriebe[0] vb_reflow
getriebe[0] vb_regeigrenze
getriebe[0] kv

Conmert -
0 (P-AX1S-00130 : [10-2degree /] Limt speed from which onwards the acceleration is spechied in 8 polynomial fom

0 (P-AXIS-00007 : [degree/s2] Constart acceleration n the range nn_grenz

0 (P-AXIS-00202 : Type of the characterisic acoskeration curve Osnat active, 1=yperbola, 2+polynomial. 3=asyn

0 (P-AXIS-00010 : [degree/s2] Mnimum value of acceleration for high speed

0 (P-AXIS-00026 - [1/5) Parameter 1 of the ain) poynomial

0 (P-AXIS.00027 : [1/degree] Parameter 2 of the ain) polynomial

0 (P-AXIS-00028 : [1/degree2] Parameter 3 of the ain) polynomal

10 (P-AXIS-00216 : [10-3degree/s] Lint for spindle speed “2er0”
100000 (P-A15-00209 : fum/] or [10-Idegree/] Rapid mode velocty

5000 (P-AXIS-00214 : fum/] or [10-3degras/s] Reduced maximun speed &t active G01G2.G3
10000 (P-AXIS-00155 : fum/s) or [10-2degree/s] Reduced maximun speed at active GO

20000 (P-AXIS-00219 : fum/s] o [10-3degree/s] Maximum homing velocty
2000 (P-AXIS-00218 : jum/z] or [10-3degree/s]Minimun homing velocty

3600000 (P-AXIS-00220 : fum/s] or [10-2degree/s] Limting velocly for the measuring system
4000 (P-AXIS-00099 : [0.01/s] Proporional factor kv for postional control in CNC

1800 ( P-AX15-00128 : Manipuiated variable of drive (numerator)

.AX1S-00

l20o denomoato

pulated vanable of dove (4
] Path resoiution of the me:

(P-AXIS-00234 - i, asuing system {umerator)

3500000 ( P-AXIS-00233 : [0.fum) or [10-4degree[Path resoktion of the meas .
getnebe(0] window 1000 (P-AXIS00236 : {0.1um) or [10-4degree] Control window at 'Accuracy Stop” G60
getriebe[0] pos._refpkt 0 ( P-AXIS-00152 : [0.fum) or [10-4degree] Postion of the reference point with CNC controled homing
getriebe(0] getr_schak_pos 0 (P-AXIS-00078 : [0. Tum) or [10-4degree] Gear change postion, when switching is pemited
getriebe(0] achs_postic(0] 0 ( P-AXIS-00017 : Special aes postions -not used at the moment
getriebe[0] achs_posticall] 0 (P-AXIS-00017 ; Special @s postions - not used at the moment
getriebe[0] achs_postion{2] 0 (P-AX1S-00017 : Special ais positions - not used at the moment
getriebe[0] wsi_meldung 0 (P-AXIS-00237 : fmem] or [Degree] or [Rev ] Traverse distance
getnebe[0] moduloo 3600000 (P-AX1S-00126 : [10-4degree] Upper modulo lmt -,
(oot ] [(Bwoote]  [Motepede]  [opende] [Chseti]
Download... | [ Upload... Comment Delete.. Edt..




13. Add CNC Program

Selutien Explerer TwinCAT Project¥SZ2
codle-8 - [Pt [Seangs]
Search Solution Explorer (Ctrls;) p-
Froject Name:  Te3_TCNCPLCBase [P
1 Solution TwinCAT Project¥SZ2' (1 project)
4 o] TwinCAT Projectvszz Project Path: ~ Te3_1CNCPLCBase
b gl SYsTEM Proect Type: Pl Pro Pot: (851
4 @ MOTION
4 [ che Project Guid: {62C75326-3CF 3-4344-5355-004252958C43)
b & ]hm Encopton: | Mo boot project encrypion defaut) -
|+ Image
A T hes [T] Autostart Boot Project
4 g fois :
b [ Inputs

b ) Standard_Task Inputs
b Standard_Task Outputs

14. Programming G-Code in HMI

X mm 1681.873 -0.002 0.000

EGNGN X350 F3600] -
G G1G17Ge0GE2G53G91 GI50G12

input G-code here s

TO
H

Enable Drive
~ | Tachno | Bock Search | Syrtax Check | Teachin| |

Operation Mode Delete Faiture Graphik



Trouble Shooting

1. Following Error so Big:

Solution Explorer ¥ & X

TwinCAT Project2 + X

@&l eo-a| "

‘ General | Cunﬁguratiunl Parameter |Input | Outputl Online | Param L\st‘

Search Solution Explorer 2 ~

Name Value Comment
m Solution TwinCAT Project getriebe[0].pos_refpkt 0 ( P-AXIS-00152: [0.1um] or [10-4degree] Position of the reference pointwith CNC controlled homing
4 hi TwinCAT Project2 getriebe[0].getr_schall_pos 1] (P-AXIS-00078 : [0.1um] or [10-4degree] Gear change position, when switching is permitted
3 ﬂ SYSTEM getriebe[0].achs_position[0] ] ( P-AXIS-00017 : Special axis positions - notused atthe moment
4 Eﬂ MOTION getriebe[0].achs_position[1] ] (P-AXIS-00017 : Special axis positions - notused atthe moment
4 8 cNe getriebe[0].achs_position[2] ] (P-AXIS-00017 : Special axis positions - notused atthe moment
- getriebe[0].wsi_meldung ] (P-AXIS-00237 : [mm] or [Degree] or [Rev.] Traverse distance
b B Tasks :
*¥ Image trish -
getriebe[0]. moduloo 3600000 (P-AXIS-00126 : [10-4degres] Upper modulo limit
4 :" Axes getriebe[0].modulou ] (P-AXIS-00127 : [10-4degree] Lower madulo limit
3 Axis_ 1 1 getriebe[0].modulo_fehler 0 (P-AXIS-00124 : [Incr.] Error in modulo circle
= Channel_1 getriebe[0]. modulo_umdreh ] ( P-AXIS-00125 : Number of rotations in case of modulo error
£l Pic =
lg SAFETY | etriebe[0].slep_ueberw_typ 2 (P-AXIS-00172: Type offollowing error monitoring; O=disable, 1=standard, 2=linear, 3=non-linear, 4=v..
getriebe[l].slep_min 15000 { P-AXLS-UUT05
E Ces getriebe[0].slep_max 100000 PoAXIS00168 [0.Tum] or [10-4degree] Maximum following error
14 E o getriebe[0].slep_dyn 1000 ( P-AXIS-00167 : Factor for dynamic following error monitoring
getriebe[0].slep_abw ] ( P-AXIS-00166 : Remaining deviation for non linear following errar monitoring (only non-linear)
getriebe[0].pos_einschw_zeit 10000 (P-AXIS-00151 : [ms] Maximum transient time
[ Import. ] [ Export. ] [ Notepad l [ Append l Insert
l Download... ] l Upload... ] Comment Delete.. Edit..

Set maximum following error bigger or disable following error monitor

2. F125 in AKD Drive

Check EtherCAT cable or Check AKD drive Fieldbus.Parameter set up.




