Autotuning of regulation loops with ctrlX DRIVE
In the following we show to you how you autotune the regulation loops
using ctrlX DRIVE solely controlled via the ctrlX DRIVE Engineering tool.
Prerequisites 
A connection to the ctrlX DRIVE has been successfully established and the device is success-fully powered on, the first setup routine and initial movements have been executed. As well the engineering tool ctrlX DRIVE Engineering has been started.
In the following sequence the procedure for autotuning the regulation loops is shown step by step.

1. Autotuning in standard mode
Press the button "Start easy startup mode".
[image: C:\Users\uwe0wein\Desktop\ctrlX_DRIVE_Startup_routine\How_to__do_autotuning_of_regulation_loops_with_ctrlX_DRIVE\001__autotuning_1.png]
Fig. : Start “Easy Startup Mode”


Next select menu: Automatic setting of position/velocity control loop. Then select the method "Optimization with axis motion (in AF)" and press button "Next>>".
[image: C:\Users\uwe0wein\Desktop\ctrlX_DRIVE_Startup_routine\How_to__do_autotuning_of_regulation_loops_with_ctrlX_DRIVE\002__autotuning_2.png]
Fig. : Select the “Optimization with axis motion (in AF)”
Best use the "Absolute travel limits (X1 : X2). Key in the intended positions.
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Fig. : Set proper end positions


In here 10 mm and 50 mm are used. Then press button “Next>>”
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Fig. : Set of end positions
Press button "Drive Enable"
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Fig. : Enable the drive

Press button "OK".
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Fig. : Enabling the drive
Press button "Start optimization".
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Fig. : Start optimization
Now the auto-tuning process will take place. In the end the new optimized parameters are shown in column "Value (after)". If pressing the button "Finish" the new obtained values are taken over.
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Fig. : Successfully finished autotuning process
2. Autotuning in Expert mode
Alternatively the so called Expert mode can be used.
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Fig. : Selection of Expert mode
A new menu is showing up. We recommend to set the following parameters:
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Fig. : Settings in Expert mode
Press button "Drive enable".
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Fig. : Enable the drive
Press button "Start optimization".
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Fig. : Start optimization
Once again the optimized value are shown in "Value (after). By pressing the button "Finish" the values are taken over.
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Fig. : Successful execution of autotuning in Expert mode
image7.png
B ctriX DRIVE Engineering - Axis [20}: Easy startup mode

p—
D 0|Quk 0| e b

Commissioning  Diagnostics ~ Service

Tools  Help

o e (7] @ o AR S0 3 Seiing tp modeissein ¢« €/ & ~| M oM Pv oM B | B E | @

- ctX DRIVE [20] Linear axis
» Overview
B s 20] nearais
b DCbus confguraton
3-C3 Mester communication
523 Motor, dive mecharics, measuing systems.
2 Moo
533 Encoder 1/ motor encoder
b Encoder 1/ motorencoder
) Posiion data eference encoder 1
9 Encoder2
© ke
b s mecharics / scaing
2 Operation modes / Dive Holt
S Lt vabes
& Drve cortrol
© Erorreacion
b Frbe
523 Oplimizaton / commisioing
b Easysorup mode.
P Diveinegrated commend value generator
b Automatc seting of postion/velocty corirol oop.
b s simtion
b Eroreactontest
&6 Local VOs
» 1031
b Anslognput XG31

Misstatus | A4D03 Sefting-up mode is active le @
Easy statup mode cperated via.. [ © Gt and power sectons eacy for op. (3)
Engeerng nterace © Dive withtorque (AF)
10 xG31 © s reference.
Q Adsin motion
Travel mode [} @ Easy statup mode active.
S
OnveOFF
Jogang
Active command value 0.000] rmm/min Velooty feedback vaue [ 0000 ] mmvmin

Calculate and show result
With axis motion

Diive enable and optimization

Ais [20] Linear axs - Automatic setting of position/velocity control loop - Step 2

Start optimization

Actualpostion | 143991 mm

The optiization can be satted.

Max. velocty 6000.000 mm/min

<<Back

Fiish





image8.png
9 X DRIVE Engineering - Axis [20};Easy startup mode

5§ A [20] near axs
» DC bus configuration
{E Mester commurication
23 Motor, dive mechanics. measuring systems
& Motor
3 Encoder 1/ metor encoder
P Encoder 1/ motor encoder
P Postion data reference encoder 1
& Encoder2
Q) ke
P Adis mechanics / scaling
{2 Operation modes / Dive Hak
© Limit vaues
© Drve contrl
2 Eror reaciion
b Probe.
-2 Opinization / commissioring
P Easy startup mode
b Drveintegrated command value generstor
P Automatic setting of postion/velocty control loop.
P Ads simulation
P Eror reaction test
583 Local 10s.
» 1/0XG31
P Anslog input XG31

Parameterization  Commisioning  Diagnostcs  Sevice  Tools  Help
O @[ @Back O~ | 4 v v i | e B ] i I AEROTIAOBT2 Gl ndloes & €Y @ - |78 v Pv oM B @ | B E| @
- ctX DRIVE [20] Linear axis

» Overview Adsstatus | ADO12 Control and power sections ready for operation le @

Eso statep mode operted vis . ]

® Cil and power sections ready for op. (Ab)

Engineering interface O Drive wih torque (AF)
10 xa31 © Ais inreference
Q Aisinmotion

Travelmode © Esoy statup mode acive
ieiooty Cornt - ‘Stop easy startup mode

== = Enable
Jogaing

Actve conmand vae [ 0.000] nmmin Velocty feedback vaise [___0000] mmmin

Drive enable

Calculate and show result
With axis motion

and optimization

Drve enable.

Start optimization

Ais [20] Linear axs - Automatic setting of position/velocity control loop - Step 2

Actualpostion | 143969 mm

Max. velocty 6000.000 mm/min

Unit

N Name Value (before] Value (after)

0401000 0,0000000 0,0000000 kgm?
0010000 _|Velocity loop proporiional gain 0050 0132 Nmirads)
S-0:0101.00 | Velocity loop integral acton time 50 28 ms
P-0-00040.0 | Velocity loop smoothing ime constant 500 150 w
S0:034800 | Acceleration fesdforward gain 00000 01360 mNmi(rads?)
P-0-07660.0_| Maximum acoeleration o be parameterized 0000 104152864 mmis?
Drive enable hasto be set.

<<Back Cancel





image9.png
Auis [20] Linear axi - Automatic setting of position/velocity contol loop - Step 1

Determining and optimizing
Wih axis motion

Traveltype.

o Travel velocty. 5000 | mm/min

@ Absolute travel limits (X1 X2)
O Troveldistance 5)

Postion it val. neg.

Continue n expert mode:

<<Back Next>> Cancel




image10.png
s [20] Linear axis - Automatic setting of position/velocity control loop - Step 1 (Expert mode)

Determining and optimizing - Expert mode

Wi i moten

sopicatontpe | [Handing s v

pusscire | [Userdened S
TR

-

) Motordda i) Controlercata

oot [ veen ==





image11.png
Auis [20] Linear axs - Automatic

Calculate and show result
With axis motion

Diive enable and optimization

Drve enable hasto be set.

of position/velocity control loop - Step 2

Actualpostion | 143964 mm

Max. velocty 6000.000 mm/min

<<Back

Fiish Cancel





image12.png
Ais [20] Linear axs - Automatic setting of position/velocity control loop - Step 2

Calculate and show result
With axis motion

Drive enable and optmization

Actualpostion | 143344 mm

Max. velocty 600,000 mm/min

Drve enable hasto be set.

<<Back Fiish Cancel





image13.png
Ais [20] Linear axs - Automatic setting of position/velocity control loop - Step 2

Calcuiate and show resuit
Vit axs moton
Drve enable and opimzation
ErecEis Start optimization Actual posiion | 149549 mm
<] M. velocty 5000 000 ma/min
Activae casy startup mode
Result
IDN Name Value (before) Value (after) Unit|
P-0-4010.0.0 0.0000000  0.0000000 kgm?
S-0-0100.00 | Velocity loop proportional gain 0132 0078 Nmi(rad's)
5-0-0101.0.0 | Velocity loop integral action time 38 136 ms
P0-0004.00 | Velosityloop smocifingfime constant 150 150 s
50010400 | Positionfoop Ki-factor 100 109 1000min
S-0-03480.0 | Acceleration feedforward gain 01360 0.1360  mNmi(radis?)
PC016800 | Maximum scoslerstion o be prameterized 104152864 104152864 st

Drive enable has to be se.

<<Back

=7




image1.png
B3 ctiX DRIVE Engineering - Axis [20]: Easy startup mode
E—

D 0|Quk 0| e b

Commissioning  Diagnostics ~ Service

Tools  Help

o e (7] @ o A6 SR RORAGOT ool sndlpont ) € & ~| B oM Pv oM EB e | B E | @

- ctX DRIVE [20] Linear axis
» Overview
5@ Ao 20] nearas
b DCbus confguraton
3-C3 Mester communication
523 Motor, dive mecharics, measuing systems.
2 Moo
533 Encoder 1/ motor encoder
b Encoder 1/ motorencoder
) Posiion data eference encoder 1
9 Encoder2
© ke
b s mecharics / scaing
2 Operation modes / Dive Holt
S Lt vabes
& Drve cortrol
© Erorreacion
b Frbe
523 Oplimization / commisioring
b Easysarup mode.
P Diveinegrated commend value generator
b Automatc seting of postion/velocty coriroloop.
b s simtion
b Eroreactontest
&6 Local VOs
» 1031
b Anslognput XG31

Misstaiis | ADD12 Control and power sections ready for operation le @
Eso statup mode cpersted via @ Crfand power secions readyforcp. ()
® Engreerng rierace O Dive wihtoraue (AF)
O voxa3n @ Ausinreference
O Adsinmoton
Travelmode O Esoystatup mode scive
B -
dogang v E
Jogging
Actve conmand vaue [ 00| mmin Postin ond vauecontoler | 745858]
Jogulcky [_10000.000] i Veoty eedbac value [ 0000] mrin
Pestoring scccloron st v pos food vae =
Pestiring deccloron | 2000000 st
Fostonngjeck | Z1000000] et





image2.png
ctriX DRIVE Engineering - Axis 20]: Easy startup mode.

Parameterization
O Q| @Back ~© ~| 4~ % ~| i i

Commissioning  Diagnostics ~ Service

Tools  Help

o e [7] @ o [AB) s 1200 operation A0OT2Contiol @) € -

HoemommEe | MEE o

- ctX DRIVE [20] Linear axis
» Overview
B s 20] nearais
b DCbus confguraton
23 Master commurication
523 Motor, dive mecharics, measuing systems.
2 Moo
533 Encoder 1/ motor encoder
b Encoder 1/ motorencoder
) Posiion data eference encoder 1
9 Encoder2
© ke
b s mecharics / scaing
2 Operation modes / Dive Holt
S Lt vabes
& Drve cortrol
© Erorreacion
b Frbe
523 Oplimizaton / commisioing
b Easysorup mode.
P Diveinegrated commend value generator
b Automatc seting of postion/velocty corirol oop.
b s simtion
b Eroreactontest
&6 Local VOs
» 1031
b Anslognput XG31

Misstaiis | ADD12 Control and power sections ready for operation le @
Easy statup mode cperated via.. [ @ Gt and power sectons eacy for op. (3)
Engeerng nterace O Dive withtoraue (AF)
110 X631 @ Avisin reference
Q Adsin motion
Travel mode © Easy startup mode active
Drve-cortrlled postioning < it
= Z Enatle
Jogging
Active command value 0000] mm/min____Postion cmd vaue cortroler [ 149994 mm
i [20] Linear axi - Automatic stting of position/velocity controlloop
Start page with basic settings
Selecting the optmizaton method
® Optimization with axis motion (n AF)
O Optimization without axis motion by calculation (n bb)
Fthe automaic ais seting s used to opfiize the velocty and!or the ais posion.
1) inctabities may occurinthe case offlexte oad couplng. nthis case. lease swich o
the dive inmedietely and reset the dive parameters {o their rginal values.
Cancel





image3.png
Parameterzation  Commissioning  Disgnostics  Senvice  Tools  Help
O D | @teck ~ O -| 4 - v [ b i | s Be 7] 9 o B ISR OIRERS R forpest « @ @ -|H M M Mm@ [ B H| 0
- ctX DRIVE [20] Linear axis
» Overview Adsstatus | ADO12 Control and power sections ready for operation le @
i BF‘:“DlZC’Im"s““’ Easy startup mode operated via . [ ® Cit and power sections ready for op. (Ab).
-2 Master o Engineering interface: O Drive with torque (AF)
£ Motor, drive mechanics, measuing systems- BnE] © Auisinrefersnce
£ Motor = O s mton
&5 Encoder 1/ motor encoder © Easy startup mode active.
P Encoder 1/ motorencoder Dive controled postioring v ST
B Postion data reference encoder 1
&) Encoder2 Jogging e Enable
) Brake.
b fuis mecharics /scalng Sz
Active command vae. 0000] mov/min___Postion e vaue contoler [ 14,9693 mm

{2 Operation modes / Dive Hak
S Uit vaues
& Drve cortrl
S Erorreacton
b Probe.
-2 Opinization / commissioring
P Easy startup mode
b Drveintegrated command value generstor
P Automatic setting of postion/velocty control loop.
: b s simiaton
P Eror reaction test
583 Local 10s.
» 1/0XG31
P Anslog input XG31

Avis [20] Linear axis - Automatic setting of position/velocity control loop - Step 1
Suggested values, but

Determining and optimizing
Wit axis mation you can overwrite it with
more suitable values
Teveltpe
Travel velocty 5000
@ Travel range:

@ Absolute travel limits (X1 X2)
O Troveldistance 5)

al.neg

0] Continue in xpert mode

<<Back Next>>





image4.png
B ctriX DRIVE Engineering - Axis [20}; Easy startup mode

Parameterization  Commissioning  Diagnostics  Service

Tools  Help

00 |@sek -]+ = > +[ | i e 71 O of G BB @ @ +|E v o oM m @ | % M 8| ©

i

- ctX DRIVE [20] Linear axis
» Overview
B s 20] nearais

» DC bus configuration
3 Master communicaton
) Metor,dive mecharics, measuing systems
& Motor
3 Encoder 1/ metor encoder
P Encoder 1/ motor encoder
P Postion data reference encoder 1
5 Encoder2
O Bake
P Adis mechanics / scaling
{2 Operation modes / Dive Hak
S Uit vaues
& Drve cortrl
S Erorreacton
b Probe.
-2 Opinization / commissioring
i P Easy startup mode
b Drveintegrated command value generstor
P Automatic setting of postion/velocty control loop.
P Ads simulation
P Eror reaction test
583 Local 10s.
i » 10631
P Anslog input XG31

Misstaiis | ADD12 Control and power sections ready for operation le @

Eso statep mode operted vis . ] © Gt and power secons readyforop. ()

Enginestng rterace O Drve wihtorue (4F)

voxa3 @ Ausinreference

© Adsinmoton

Travelmode © Esoystatup mode scive
Dive cortroled postaning S s

== = Enable
Jogging

Actve conmand vae [ 0.000] mmmn___Posion ond vake cortroller | 149583 mm

Auis [20] Linear axi - Automatic setting of position/velocity contol loop - Step 1

Determining and optimizing
Wih axis motion

Traveltype.

Travel velocty 5000 | mm/min

@ Travel range:

@ Absolute travel limits (X1 X2)
O Troveldistance 5)

Postion it val. neg.

0] Continue in xpert mode

<<Back Next >>





image5.png
B ctrX DRIVE Engineering - Avi (20} Easy startup mode

Parameterization  Commissioning  Diagnostics  Service

Tools  Help

o e (7] @ ol 6 ISR ROand powersectionsiesds ¢« €/ & ~|F oM Pv oM B @ | B E | @

0 0[@sk 0|« -| s
- ctX DRIVE [20] Linear axis
» Overview

5§ A [20] near axs
» DC bus configuration
{E Mester commurication
23 Motor, dive mechanics. measuring systems
& Motor
3 Encoder 1/ metor encoder
P Encoder 1/ motor encoder
P Postion data reference encoder 1
& Encoder2
Q) ke
P Adis mechanics / scaling
{2 Operation modes / Dive Hak
© Limit vaues
© Drve contrl
2 Eror reaciion
b Probe.
-2 Opinization / commissioring
P Easy startup mode
b Drveintegrated command value generstor
P Automatic setting of postion/velocty control loop.
P Ads simulation
P Eror reaction test
583 Local 10s.
» 1/0XG31
P Anslog input XG31

[A0012 Control and power sections ready for operation le @
® Cil and power sections ready for op. (Ab)

s status.

Eso statep mode operted vis . ]

Enginceng riface e
Vo831 @ Aisnreerence
mode Q Aisinmoton
= @ Exy statup e actve
= Stop casy sarup mode
~ Enable
soggng
Acive conmand valve [ 0000] mrvnin___ Postion ond valveconroter | 149983]
Ao [20] Linear axis - Automatic stting of postion/velocity control loop - Step 2
Cauiate and show resuit
Wi ots o
() — e T
@ M. veocty 600000 e
R
<Beck B =





image6.png
Parameterization Diagnostics  Service

Commissioning

Tools  Help

Wommonme|UEHE o

O Q| @Beck - - |« - ~| i i | sc fhe [7] o B ERO iR AGO TR Coieiend & & &
&M X DRIVE [20] near ais
» Overview Adsstaus [ ADDT2 Control and power sections read for operation o &
g Axs [20] Linear axis: Easy startup mode opersted via . [] © Crland power sections ready for op. (Ab)

» DC bus configuration
{E Mester commurication
23 Motor, dive mechanics. measuring systems
& Motor
3 Encoder 1/ metor encoder
P Encoder 1/ motor encoder
P Postion data reference encoder 1
& Encoder2
Q) ke
P Adis mechanics / scaling
{E2 Operation modes / Dive Halt
© Limit vaues
© Drve contrl
2 Eror reaciion
b Probe.
-2 Opinization / commissioring
P Easy startup mode
P Driveintegrated command value generator
P Automatic setting of postion/velocity control loop.
P Ads simulation
P Eror reaction test
583 Local 10s.
» 1/0XG31
P Analoginput XG31

Engineerng ntefface. O Dive with toraue (AF)

e @ Auis nreference
© Aisinmotion
Travelmode. @ Easy statup mode active
Drivecontrolled positioning e ‘Stop easy startup mode
Joggng A Enable
Joggng

Postion o vale contrler | 745995]

Pt e

Dangerous Movements

WARNING !

Dangerous movementst
Danger to ife, serious injury or property damage.

Before commissionin
- Mount the emergency stop switch in the immediate reach of the operator.
- Verify that the emergency stop works.

With OK I confirm to have thoroughly read the safety instructions below and I set drive enable for
the selected axis.

[Measures: ~
- Mount the emergency stop swich n the immediate reach of the operator
Verfy that the emergency stop works before commissioning.

- Make sure thatthe dives are brought o a safe standstl before accessing or entering the
‘danger zone and prevent them from Unintentional sar, for example by iolating the cive.
‘oower connection via an emeraencr stoo cirouit or by using a safe startina lockout.

ek





