Getting Started

A quide for commissioning a
Control Techniques drive using
Connect




Contents

1
2
21
2.2
2.3
3
4
5
51
5.2
6
6.1

INTRODUGCTION L.tttk sbsbsbsbnbnbnn e 3
ESTABLISH A CONNECTION TO THE DRIVE ......uuii e 4
CONNECTING TO THE DRIVE VIA BLUETOOTH .....uttiiiiiieiisiiitiieieie e n e e s s nnnneen e s e 5
CONNECTING TO THE DRIVE VIA ETHERNET .....ttiuttiuteeteesteesiee sttt sttt ettt st i nneenreenns 8
CONNECTING TO THE DRIVE VIA SERIAL ...c.utteutietieiteesieeste st aseesteesteesseestsessseaseesneesneesieessnessnessnens 10
CONFIGURE THE DRIVE USING CONNECT ..ottt e s 12
COMMISSION THE DRIVE AND MOTOR USING CONNECT ....cccoiiiiiiiiiiieeee e 19
HOW TO GUIDES ..ottt ettt e e st e e e e e e s e e e e e e e e aab b e e e e e e e e e e annbrnneeeeens 35
HOW AND WHEN TO TUNE THE POSITION LOOP .....c.tiiitiiitiiiiiisiit ettt ettt 35
HOW AND WHEN TO USE INERTIA COMPENSATION .....uuttiiiiiiesieiiirreeteeessssssresereeessssnnneeesesssesnnnens 37
ADDITIONAL INFORMATION ...cetiiiiiitiiiiiieieieeieeeeeeeeeeseeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeteeeaeteteeeaeeeeeeeees 39
MECHANICAL BRAKE CONTROLLER LOGIC .....uutriiiieeiiiiirtieteieessssiirsseteeessssinnreeene s s s s ssrnneeenesssesennnens 39
6.1.1 RFC-S closed-loop permanent-magnet motor brake controller .............cccoveeeiiiiiniiiiiinen. 39
6.1.2 RFC-A closed-loop induction motor brake controller ..., 41
......................................................................................................................................................... 43

Page 2 of 43



1 Introduction

This document guides the user through the required steps to establish a connection to the drive using
Control Techniques Connect and progress through the drive configuration screens in order to
configure and commission the drive and motor.

The steps required to get the axis working are as follows:

Establish a connection to the drive

v

Configure the drive using Connect

v

Commission the drive and motor using Connect

The end result is a Control Techniques drive that has been configured as per the users requirements
and commissioned with a motor tune that is best suited to the application, i.e. biased towards low
acoustic noise, or biased towards a dynamic response at the cost of higher acoustic noise levels.

mI\NIN The information in this manual is backed up by training videos on YouTube.

3 Nidec Drives Support - YouTube

4

I\l This guide is for Unidrive M and Digitax HD drives only — other models use the legacy view
found in Connect version 2 and earlier.

4
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2 Establish a connection to the drive

This section describes how to establish a connection to the drive using the following connection
methods:

e Bluetooth — see section 2.1 Connecting to the drive via Bluetooth.
e Ethernet — see section 2.2 Connecting to the drive via Ethernet.
e Serial — see section 2.3 Connecting to the drive via Serial.

NI Guidance on forming a connection to the drive via AOE (ADS over EtherCAT) or
EoE (Ethernet over EtherCAT) is available in the following user guides:

e Using a Beckhoff PLC and TwinCAT 3 with a Control Techniques drive over
EtherCAT (AoE and EoE).

These guides can be obtained from your local Control Techniques Drive Centre /
Distributor or the Control Techniaues | Nidec Drives website.
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2.1 Connecting to the drive via Bluetooth

EIINVIN It has been assumed that a Kl-Keypad Plus has been connected to the drive and
that the drive has been powered on.

1. Open the Connect PC software by double clicking the “Connect” icon.

C

Connect

2. Ensure the version of Connect is a minimum V3.0.0. If an earlier version is installed please
upgrade to V3.0.0; the software file may be obtained from your local Control Techniques

Drive Centre / Distributor or the Control Technigues | Nidec Drives website.

Connect V3.0.0

- -
© 2025 Nidec Conlrol Technigues Lid, All rights reserved. ‘.'d._.[_ Drives

3. When Connect opens select “New project from network scan”.

Q

Mew project from
network scan

4. Select the communications type, in this case Bluetooth, to locate the drives to be configured:

Scan

K Q Q & & Q @
Scan Etharnet Scan TwinCAT Scan Scan serial Scan Ethernet natwork Scan all Settings
network ADS network BluetoothlE RTU network via gateway/Eof networks
TwinCAT: AMS Net ID
192.168.1.13.1 o

Scan Results

Select a scan to perform from the options above.
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5. When an unpaired drive is found it will appear in the following way, tick the checkbox to begin
the pairing process.

Scan Results

New project with Add selected drives
selected drives to current project

Name My Project 232

Location: C\UsersirezakoO2YCneDrive - Nidec\Documents\Control TechniquesiConnect

Finished scanning for devices. (1 found.)
o Scanning Bluetooth - One drive found

Address Type Name Serial number
B:FB:50:35:10:DB (Unpaired) Unidrive M700  M700 1008727005

I\IK A drive can be identified by using the button which causes the keypad
display to flash, this is especially useful in scenarios where multiple drives appear in the
list of found devices.

6. The “Pair Device” dialog box will be displayed in Connect and the pairing screen will be
displayed on the KI-Keypad Plus simultaneously. Enter the pairing code as it appears on the
Kl-Keypad Plus and click “OK":

Pair Device n

Address: CE:FB:50:35:10:0B

Enter PIN: I 484009 I

o QK 2 Cancel

Inhibit

il-i:

|
.|

A
u
|
IZE
L 1

-
-
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7. The pairing process is now complete.
Give the project a meaningful name, esure the drive has been selected and click “New project
with selected drive”.

Scan Results

Mew project with Add selected drives
selected drives o current project

Marme: My Bluetooth Project

Location: Ch\Usersirezako02\Onelrve - Nidec\Documents\Control Techniques\Connect

Finished scanning for devices. (1 found.)

4" Scanning Bluetooth - One drive found

F

+| | Address Type Mame Serial number
| FB:FE:50:35:10:0B (Paired) | Unidrive M700 | M700 1008727005

NN A drive can be identified by using the button which causes the keypad
display to flash, this is especially useful in scenarios where multiple drives appear in the
list of found devices.

8. Goto section 3 Configure the drive using Connect for the next steps on configuring the
drive.
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2.2 Connecting to the drive via Ethernet

ZIIMIN It has been assumed that the drive has been connected the programming PC via
an Ethernet network and that the drive has been powered on.

1. Open the Connect PC software by double clicking the “Connect” icon.

C

Connect

2. Ensure the version of Connect is a minimum V3.0.0. If an earlier version is installed please
upgrade to V3.0.0; the software file may be obtained from your local Control Techniques
Drive Centre / Distributor or the Control Techniques | Nidec Drives website.

Connect

- —_—
0 2025 Nidec Contral Technigues Ltd. All rights reserved. "de‘_ Drives

3. When Connect opens select “New project from network scan”.

Q

Mew project from
network scan

4. Select the communications type, in this case Ethernet, to locate the drives to be configured:

Scan

«Q Q a a & Q &
Scan Ethernet Scan TwinCAT Scan Scan serial Scan Ethernet network Scan all Settings
network ADS network BluetoothlE RTU network via gateway/EoE networks
TwinCAT: AMS Net ID
192.168.1.13.1 a

Scan Results

Select a scan to perform from the options above.
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5. Any drive found will be visible in the “Scan Results” list.
Give the project a meaningful name, esure the drive has been selected and click “New project

with selected drive”.
Scan Results

MNew project with
selected drives

Mame: My Ethernet Project

Location: Ci\Usersirezako02YCOneDrive - Nidec\Documents\Control Technigues\Cannect

Finished scanning for devices. (1 found.)
" Scanning Ethernet networks - One drive found
| Address

Type Name Serial number
92.1 68.1.2 Unidrive M700  Axis1 Q08727005

By default, the drive will be configured to use DHCP. If the network adapter of the

programming PC is set to use a static IP address the drive will not be reachable. In this
scenario the scan results will appear in the following way:

Scan Results

Name: My Ethernet Project
Location: C:\Users\rezako02\OneDrive - Nidec\Documents\Control TechniguesiConnect
No devices were found.

4+ Scanning Ethernet networks - One drive found (with 1 unreachable)

. Unreachable devices detected

These are devices that have been detected but cannot be fully communicated with by your PC.
|P Address MAC Address Identifier

Actions Possible Cause
0.0.00 00:0D:1E:08:88:D0  Factory Fit Ethernet Device is configured to use DHCP but PC is set to 3 static IP address
v Address

Type MName Serial number

Use the button to open the Address Editor, where a static IP address can be set

@ Address Editor

X
Assign New IP Address Settings

The range of addresses this PC can see is between 192.168.1.1 to 192.168.1.254.

Recommended setting

DHCP Enabled:
IP Address: 192.168. 1 . 1 + Available
Subnet mask: 255.255.255. 0

Gateway: 192.168. 1 .254
MAC Address:  00:0D:1E:08:38:DD

| Save parameters in device (if applicable)?

Advanced " Apply

/4

6. Go to section 3 Configure the drive using Connect for the next steps on configuring the
drive.
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2.3 Connecting to the drive via Serial

[IININ It has been assumed that the drive has been connected to the programming PC
via a serial connection and that the drive has been powered on.

1. Open the Connect PC software by double clicking the “Connect” icon.

C

Connect

2. Ensure the version of Connect is a minimum V3.0.0. If an earlier version is installed please
upgrade to V3.0.0; the software file may be obtained from your local Control Techniques

Drive Centre / Distributor or the Control Technigues | Nidec Drives website..

Connect

- i
© 2025 Nidec Conlrol Technigues Lid, All rights reserved. “'l’l_'[_ Drives

3. When Connect opens select “New project from network scan”.

Q

MNew project from
network scan

4. Select the communications type, in this case serial RTU, to locate the drive to be configured:

Scan

Q Q Q Q Q Q &
Scan Ethernet Scan TwinCAT Scan Scan serial Scan Ethernet network Scan all Settings
network ADS network BluetoothLE RTU network via gateway/Eok networks
TwinCAT: AMS Net ID
192.168.1.1.3.1 (4]

Scan Results

Select & scan to perform from the options above.
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5. Any drive found will be visible in the “Scan Results” list.
Give the project a meaningful name, esure the drive has been selected and click “New project

with selected drive”.

Scan Results

MNew project with Add selected drives
selected drives to cumrent project

MName: My Serial Project

Location: Ci\Usersirezaka02\OneDrive - Nidec\Documents\Control Techniques\Connect

Finished scanning for devices. (1 found.)

" Scanning RTU networks (nodes 1-5) - One drive found

.

+| Address Type Name Serial number

v ]omsn Unidrive M700  Axis1 Q008727005

6. Go to section 3 Configure the drive using Connect for the next steps on configuring the
drive.
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3 Configure the drive using Connect

Create a new Connect project to configure and commission the drive for the motion application:

1.

2.

When the project opens, all drives on the network will be “Online” as indicated by the blue
highlight on the “Online” button, the green dot next to each drive node in the Explorer tree,
and the green border around the active tab page.

File Home View Tools
= ) e -
G A Y || v U
Add Project Upload Download Online § Upload Download Connection
drive~ Overview to project from project rom drive  to drive settings
Project Drive - Unidr

References (Unidrive M700) = X

OO

Dirive Motor & Feedback

My Ethernet Project
EUnidrhE M700 (192.168.1.2)

Configuration

This means that any changes made take direct effect in the drive.

The first drive in the Explorer list is selected and has it's drive setup wizard opened.

ation (Unadeher MO & %

1®)
0
Q

e
ie)

Drive Configuration - Unidrive M700 (Unidrive M700)
Made! 50« QTSN BN

Mode |RICS

Unidrive M700 (152.168.1.2)
w E tewp Region| S0Hz
O Confipeation
% Options
Slat 1
St
Slat
(e

DO0LAGNENM+0

Restore to factory settings?

ik the bution beiow #rom detault rather than continae with existing settings

RS TIRPTURR  vote: After defoulting, use the sefup screens o make the changes you wanf then domniood &0 the drive

 you would like 10 setup the drive

On this page the user can default the drive to remove any previous setup, change the
operating mode to match the motor that has been connected to the drive, and select the
region e.g. 50Hz or 60Hz.

The guided setup section is selected by either the “Next” and “Back” buttons, or by directly
selecting a section by clicking on the circle section markers.

When finished, click “Next” move to the motor and feedback setup.
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3. Setup the motor and feedback device on the “Motor and Feedback” page. The required data
for the motor and feedback device will be available on the motor name plate or the technical
data sheet for the motor.

........................... O OOOOOO

Motor &
o - Feedback

Motor Search

q Enter the mator model number or 8 CLstom MOtar name: Save Export
"
Dielete mpon
Motor Setup Feedback selection
Mudor Type  Pesmanent Magnel Serva ¥ " Feedback Made | Feedhack device ~ . Mator Contral Feedback Select | P1 Drive ~ L]
Summary | Advanced | Aubo-tune Feedback type
Rated Cusvent 1500 D ow|A ]
- tary
P1 Device Type |EnDat . oean
Rated Waltage 2 -~V =

Basx  Acvanced
Rated Speed

W v .
Number Of Mator Foles »
gurabion Select | Enabled =
Viits Per 1000rpm 57 ¥ .
P1 Comms Bawd Rate e v Bauwd L]
Torgue Per Amp 093 = ~| NmiA -
Thermistor Setup
Thermistor Connection Drive P1 v -
Thermistar Fault Detection Temperaturne » .
P1 Thermistor Type DING4OE2  ~ .
P1 Thermistar Reset Threshold | 1800 S owin .
P1 Thermastor Trip Threshold 0 =

The user must configure the motor, feedback device and thermistor setup here.

For a permanent magnet motor, the user must set the Torque Per Amp field on the motor
feedback step. If the value of Kt isn't provided on the rating plate, it approximated by dividing
the Motor rated torque by the Motor rated current. For an induction motor, the drive calculates
the Kt value from the motor data. This value is used by the motor and load inertia calculation
step, which helps make the motor tuning simple with a single slider.

NI The Motor rated torque for an induction motor is calculated from:

Rated Torque (Nm) = (Rated Power (W) x 60) / (2 x 1 x Motor Rated Speed (rpm))

Help is provided throughout Connect using small help trigger squares ®:

Summary | Adwvanced = Auto-tune

Feedback selection

Rated Current 2100 O v|A L]
Feedback Mode |Feedback device ¥ u Mot
Rated Voltage 20 0 v|v - '
Rated voltage
Mumber Of Motor Poles | 6 : Poles L

This is set to the motor name plate rated voltage in a.c. rm.s volts (V).
Rated Speed 300000 © | rpm m|| Forinduction motors the rated voltage changes dependent on whether
the motor is wired in Star, (), or Delta, (4), configuration .g9. a commen
configuration is 400V in Star () and 200V in Delta (A). For a servo
maotor, in most cases the drive default is fine as this parameter does not
have an effect unless field weakening has been enabled.

Vaolts Per 1000rpm o8 vV L

Torgue Per Amp 1.60 v | Nm/A L]
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It is possible to save a motor and encoder configuration for later use; these are searchable too.
Motor Search

Q Enter the motor model number or a custom motor name: Save Export

Delete Import

IINIM Control Techniques Dynamics permanent-magnet servo motors and Leroy Somer
induction motors and permanent-magnet process motors may be found using the motor
search:

Maotor & Feedback (Unidrive MT00) = X

Motor & ' L
Feedback

Motor Search

q Enter the motor model number of a Custom motor name:

06TE )
CT Dynamacs, 06TEDAID0BAFMA, 10 poles, 220V, 3000rpm, 1.54, No Brake, Key, Hesdenhain ECI1118 EnDat 2.1 18-bat, DIN44082
MotOI CT Dynamics, BAFMC , 3000rpm, 1.5A, Mo Brake, Key, Heidenhain ECI1118 EnDat 2.1 18-bat, KTYE4.130

CT Dynamics,

000rpm, 1.54, No Brake. Key, Resciver 2 poles, 0.5, &

4

For induction motors, where the thermistor is not typically connected to the encoder interface D
Type, and instead, is connected to a terminal on the drive ( e.g. Analogue input 3). Set Analogue
Input 3 Mode to Thermistor.

Thermistor Setup

Thermistor Connection Analog Input ~ L]
Thermistor Fault Detection L}

Analog Input 3 Thermistor Type DIM44082 ~ L]
Analog Input 3 Thermistor Reset Threshold |1800 . ~ 0 L]
Analog Input 3 Thermistor Trip Threshold 3330 . v|Q L]
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If the drive is either a Digitax HD or a Unidrive M with firmware >=V01.61.01.00 and the motor is
one from Control Techniques Dynamics that has an electronic nameplate loaded into the encoder,
the motor and encoder data is setup automatically where the “Motor & Feedback” page looks like
the example below:

® .! ................ O O O O- O O O O

Pararstar vakues huve e loaded from the Sigital motar rameplate. Vakses eftected ar highlshted in blue.

Motor Search

Enter the motor model number or a custom motor rame: Save Expart
q : Delete Import
Motor Setup 067TEDA300XFMAO05140-SRBS (124600122) Feedback selection
e Pueriacet blagest Sare ¥ . Feeamack Mage  Feedback devce B Mote Conirol Fecdback Seiect [FIDME S

fan Advanced | Auto-t
—— e Feedback type
Rated Current 1500
® o Rotary
L nce T, - ¥
Rated Voltage ma z v M Lingae
Bstic  Advancer d
Rated Speed 300000 v} epm .
P1 Supply Vakage W .
Poses .
1 un-conbiguraben Seiect | Erabled v .
.
P1 Camms Baud Hate M v s .
que Per Amp 93 Nmy/A -
Thermistor Setup
Trermistes Camnection Drrve Bl w -

Tenpesature v

DINGORZ v

il | 1800 7] "

The light blue highlight shows that the electronic nameplate has been loaded. In addition, for
EnDat 2.2, EnDat 3.0 and BiSS-C encoders the “Encoder type” fields are also configured
automatically.

When finished, click “Next” to move to the brake setup.
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4. The brake setup page allows braking resistor properties to be configured. The braking resistor
is used to dissipate motor energy when slowing down. The settings provide protection for the
braking resistor in addition to a thermal overload circuit which is typically provided with the
resistor.

It can also be used to set up the drives mechanical brake controller. The mechanical brake
controller releases and applies the mechanical brake automatically, making sure that the load
is always controlled by either the motor or the mechanical brake. It is typically used in hoisting
applications. For the majority of applications, assigning the “Brake Control: Brake Release”
Output, setting the time for the brake to physically release the load in “Brake Control: Post-
brake Release Delay”, and the time for the brake to physically apply and hold the load in
“Brake Control: Brake Apply Delay” is sufficient.

-
Q O : ! OOO ,,,,,,,,,,,, O ,,,,,,,,,,,,,, OOO

Dynamic Braking Resistor
% a dynamic braking resistor fited?

Braking Rasistar Resistance 700D w0 - The resistar must be connected between the BR terminal and +DC.
It 2 recosnmended 1o it 8 thermal protecton device,

The minimum braking resistance for this drive 5 22 01

The beakes instatanesus power rating is 7.7 kW,

The beakes cantinuairs power rating i 1.5 KW,

Braking Resistor Rated Power 0050 W L

Braking Resistor Thermal Time Constant 3300 0 ~ |5 =

Mechanical Brake Control

The mechanical brake cantraller is used in haisting applizations ta eraure that the load i ahways being contralled by either the drive or the beake, when meving and stopping the load,
The controller chacks that the motor is producing tonque to hold the kad and compensates for the delay for the brake to physically release and spply.
Is & mechanical brake hitted?

Terminal

o -

] - o
n—“‘""' B External Brake Relessed Indicater

Mechanical Brake Control Settings

Brakee Cantrok Brake Apply Speed 5 7 wlmpm .
Brake Controt Brake Delsy 105 Vs .
Brake Cantrok Post-beake Release Delay | 10 7~ 5 .
Brake Conlrok Brake Apply Delay W03 -l .

For more information on the mechanical brake controller logic and timings see section 6.1
Mechanical brake controller logic.

When finished, click “Next” to move to the reference setup.
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5. The reference setup page for a simple motion profile will be displayed, this is where the

maximum reference clamp, the main speed reference source / value and rates are defined for
the motion profile, along with a secondary speed reference for jogging.

I\IK Normally, the maximum reference clamp must be set to the motor rated speed,
however, in some applications this is increased and may be adjusted from this page.

References (AxisT) = X

O G e O O © Qo Qe Q)
Configuration T

Auto-Tune Mot oad Per

or & L
Inertia
Reference Source

Select the reference to control the motor

Preset Reference v L]
Command Source
Control Word Enable v On L]
Profile Setup
Maximum Reference Clamp | 30000 2 | rpm " Acceleration Rate 0200 2 v /1000rpm " S Ramp Percentage 00 2 v|% "
Minimum Reference Clamp | 00 2 ~| rpm " Deceleration Rate 0200 7 v s/1000pm n Bipolar Reference Enable off "
Stop Mode Ramp v . Ramp Rate Units of

Main Reference Jog Reference

The bits below can be used to trigger run commands, once control word bit 7 is enabled: The bits below can be used to trigger jog commands, once contral word bit 7 is enabled:
« Run forward is commanded by setting control word bit 1 to 1

+ Jog is commanded by setting control word bit 2 to 1
+ Run reverse is commanded by setting control word bit 3 to 1

+ Jog direction is controlled by setting control word bit 4 to 0 (forward) or 1 (reverse)

Preset Reference 1 5000 J | rpm

Jog Reference 1000 2 v | rpm L]

When finished, click “Next” to move to the Limits setup.

6. The limits page allows the user to assign digital inputs to become hardware limit inputs. If the

application doesn’t have hardware limits, leave the digital input assignments empty and move
to the next step.

Limits

Hardware Travel Limit Configuration

Setup the 24V Sgital inputs used 12 tngger the pestve and negative hasware hmits. Nede that when a lemia 5 Bt the &us will iry 12 5269 instanssy with re pretiing.
Terminal Imvert  Parameter
By hone. Farw,

[

When finished, click “Next” to move to the Save Parameters page.
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7. The save parameters page allows the parameters configured so far to be saved. It is advised
to do this prior to the commissioning activities since the power might have to be removed to

correct a hardware issue as a result of a failed Autotune test, such as a reversed motor or
encoder wiring.

Save Parameters (Unidrve M700) © X

O ......... O ..... s O .............. . O .............. O ............. . ............. O .............. O .............. OO

Farameter File

This completes the configuration section of the guided setup. The next section of the manual
describes the commissioning of the drive and motor using the remaining steps in the guided
setup.
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4 Commission the drive and motor using Connect

This section describes the process of commissioning the drive and motor in the application using the
tools provided in the guided setup, which consist of:

Performance

Tuning

Auto-Tune Motor & Load Finalise

e Auto-tune to measure the electrical properties of the motor such as resistance and

inductance.

e An inertia-auto-tune to measure the inertia of the motor and load. Once this measurement is
taken, tuning the axis is simplified to a single slider. It is strongly recommended to run this

test.
Dampened Stiff
Response Response
OHz 10 Hz 100 Hz +

e Performance tuning and test moves. This page is a “one stop shop” with test move controls,
motion profile setup, oscilloscope, and tuning controls on a single page, ideal for site

commissioning using a laptop.

OO O ® [ )
. o~ A ~ « Back [ Next >
fraurat Tuning

Oncilicacape Chareels [Analog] | Charests (Duptsl) | Chasvehs (Math) | Settings | Curson | Tnggens | Seve/ Erport | Noaes

| Tve D [ 402,002 Spees Feeaack wiw [ 102000 Finsi Specd Reference v [ votom peceniage Loss [ 105,008 D Bus vainage vl I

i Staci
. MO3.003 Speed o . 39008 AMC Penation Ervor v wir Click 1o select a parameter Click 10 setect & parameter - "g
(Y

Final Speed Roforen ca [rpm)
Speed Feedback [rpm]

Spesd Emar (rpm)

"TAME Position Emor U}

Jugging 300 mm Accel Time | 02 t
Prafile 500 pm  Decel Time |02 s
Sramp (%)

005 10
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Use the following steps to commission the motor and drive in the application.

1. Wire a switch or similar device to the drives STO input(s) where 24V is connected to the STO
input(s) to enable the drive. The drive will not be able to run the motor until such a device is
fitted. The terminals that supply 24V and host the STO input(s) are shown by the
“Terminal Overview” in the device explorer.

@ Unidrive M700 (192.168.1.2)

v 553 Setup
Drive Configuration
Motor & Feedback
Brake
References
Limits
Save Parameters
Auto-Tune
Motor & Load Inertia
Performance Tuning

Finalise

» € Ethernet
» E‘z; Solutions

Maintenance

L3
o

<D

Oscilloscope

Terminal Overview I

&

Unidrive M700

Polarized connector: T1 - T11 Polarized connector; T21 - T31

Terminal Function  Invert Mode  Mapped Parameter State Terminal Terminal Function Invert Mapped Parameter State
on B [ 21 Y

D12 24V Supply Input M00.000 Parameter mm.000 v | @ II: a 24V Supply Output d M00.000 Parameter mm.000 v @
0 -~
EETI - 1ov output 5 oigitai 001 M10.003 Zero Spead v
OB Analog Input 1 Volt ~ | | M01.036 Analog Reference 1 ~ m Digital 10 02 M10.033 Drive Reset hd
Analog Input 2 Volt ~ | |MO01.037 Analog Reference 2 v m Digital IC 03 M06.030 Run Forward &
D18 Analog Input 3 Volt v | | MO00.000 Parameter mm.000 ~ Digital Input 04 MO06.032 Run Reverse ~
a1 Analog Qutput 1 M03.002 Speed Feedback m Digital Input 05 M01.041 Reference Select Flag 1 v
NI analog Cutput 2 M04.002 Iq - £ oigital input 06 M06.031 Jog v
EE o [ & 130 |0

B oo 0

=1
=

3

—
% ]

5

-

© © © 0 0 @

Polarized connector: T41 - T42

Terminal Terminal Function  Invert Mapped Parameter State
C RPN EFN Relay Output M10.001 Drive Healthy v~ @

SIA\S=IR'H Remove power from the drive before attempting to modify the drive or motor
electrical connections.

2. Before attempting to run the Auto-tune ensure the STO switch is open i.e. 24V is not
connected to the STO terminal(s).
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3. The default setup for the Auto-tune will be suitable for most applications. Additional controls
are provided for expert users.

ZIIMIN If an electronic motor nameplate is in use, this step is not required — skip to the
“Motor and load inertia” page which is described in step 4 below.

Making sure the motor is safe to move, run the Auto-tune by pressing “Start Autotune”

@ e e O O O @O O O

At Tue

Aute-Tune

Auto-Tune Configuration

Select in fuscture ize Rosating v B Seert e motion deection: @ forwah | Backnants

Auto-Tune Test

The tool will advise you to apply 24V to the STO terminal to run the test.
O O O O O O ® O ()

At Tume

o Iy Gou undier tall torgue. Fledie WAGE Ay apEroRrate wifety messures in case the motor tema.
Auto-Tune Configuration
Auto-Tune Test

Sk Aurto-tume

WARNINGS for
Auto-Tune Configuration

Select an Avss-tune bpe: | Rotsting B felect the motion diection: ®

Auto-Tune Test

Auto-Tune
Austo-tune in progiess
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When the test completes, the drive must be disabled by removing 24V from the STO input.
QO OOl O O @O =00

At Tune:

Aute-Tune Cenfiguration

Sebect an Auterbune e Rownng - ®  Sehect the motion drection. @ Fonwn

Aute-Tune Test

Stop Autintine
Auto-Tune
Compiete Auto-tune by removing the 24V
sigral fecen STO terminal

The electrical property autotune is completed. Click next to move to the “Motor and load
inertia” page.

Qe Sren Van®e e C i O, i Oenn C o ¥

Aute-Tune

Auto-Tune

An Auta-bune s wsed 1o sample the slectncal properbes of e motor 62 fune S drive opemibon.

WARNING! For saey reater, even Shush an dus-bure ype says .3 Satiteary, e e sheuld be treated as f msbon sy secus undier bl bargue Minne ke any apereenabe sifety mestures  case the molos b
Auto-Tune Configuration

Sebect an Auta-sane Types |Rotutng ®  Geleck the motion direction: ¥ Fowiedh | Buckwa

Auto-Tune Test

Start Acto-nne

Auto-Tune
Austo-tune complated successhully
[Paramuters wrved to dreve]

Cagean Categanes Vaher Sowne | Dessnation

Poshtion Fesdbiack Phass Angle Autstuned Pacamasns £

a3 Curvent Contralles K Gaim Autstined Farametens a3

o404 Cusrrent Controlles Ki Gain Autcauned Paramasen s

0506 Minimal Movesmant Phasiog Test Angle 0.000°

o507 Stator Resistance utt et Farametens Beus20

o504 " 20590 mM

o050 Masissuses Dasdtimse Compantation 0Ts0m

05050 Curment & Masum Deadirne Compensation Sutenmed Faramerers (R
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4. The “Motor and load inertia” page configures a test to measure the motor and load inertia.
This test is important as it allows the speed loop gains to be configured using a single control

slider:
Dampened Stiff
Response Response
OHz 10 Hz 100 Hz +

If the motor has a load connected, the default settings will be OK for most systems. Where
there is no load i.e. a bare motor shaft it is recommended to increase the “Mechanical Load
Test Level” to 5%. If the test fails to identify the inertia, increase the mechanical load test in
steps of 5% up until 20% is reached.

O ............... O e O ................. O O ................. O ............... O. ................ O O

Motor and Load Inertia

Toget camcie oot mictoe. the drves rasds 19 kncm She motior snd koad inertis Thit can sither be sntared marsally or by perfarmig an suto-bune on s tab

Inertia Aute-Tune Cenfiguration

Select an Autn-une type Inersa b Cuollating B Select e motion drection @ Forwaeds | Eacisards 8 | Mechasical Lnad Tt Level &

Inertia Auto-Tune Test

Start duseetine

Start the inertia test by clicking “Start Auto-tune”™

O O St @ S @ S © S e O S e O o)

Inertia Auto-Tune Configuration

o-ne type Inarsa b Grollsting ~ & Select the motion diesction: # Foresds | Rackmards & Mechacical Load Test Level | 3

Inertia Auto-Tune Test

The tool will advise you to close the STO switch to apply 24V to the STO terminal and run the

test.
O O O — O O e .'.'.. ,....... ............. O -Q

Inertia Auto-Tune Test

Sasp Aunoetune
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When the test completes, remove 24V from the STO terminal.

O I () () ) I () ) O
N S / h—y S \— S <« Back
Drive Brake References Limits Save Parameters  Auto-Tune Motor& Load  Performance Finalise
Configuration e Tuning

Motor and Load Inertia
To get the best performance from the motor, the drive needs to know the motor and load inertia. This can sither be entered manuslly or by performing an auta-tune on this tab.
Inertia setting method:
Manual Entry @ Inertia Auto-tune
Inertia Auto-Tune Configuration
Select an Auto-tune type: Inertia 1: Oscillating ~ L Select the motion direction: ® Forwards Backwards L Mechanical Load Test Level |5 % L

Inertia Auto-Tune Test

Stop Auto-tune.

Auto-Tune
Complete Auto-tune by removing the 24V
signal from STO terminal

The inertia test is complete. Click Next to move to the “Performance Tuning” page.

O ....... L2 OO ........... .O ................................. . ........... OQ

Eave Poramitiors Kk T (e a
Inertia L

Motor and Load Inertia
T get the best perfarmance from the motor, the dive needs o know tive mutor and foad mestia. Thes can ertber be entered manually or by performing an suto-ture on the tab,

Inestia setting methad:

Marwal Enlry ® Inerba Aulo-tune

Inertia Auto-Tune Configuration

Sefect an Auto-tune type- | Inertia 1: Oscillating v L Select the motion direction: '@ Forwards Backwards L] Load Test Level |5 : % L]
Inertia Auto-Tune Test
Start Auto-tune
Auto-Tune
Auto-tune completed successfully
[Parameters saved to drive)
Auite tuned values:
4| Parsmeter Caplian Categuries Value

0208 Motor And Load Inertla Autotured Parameters 00101 lgem”
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5. The “Performance Tuning” page provides a set of tools on a single page, optimised for laptop
use, that are used to commission the drive and motor. The different sections of the tool are

described below:

Oscilloscope — to show what is happening to the motor speed while jogging or tuning takes

place:
Qe Qe Qs Qe Qe Qe Qe O |
ruartia lll“
Croloucope Chanserit {Anaiog]  Chasnels Digial] | Chaneels (Wath] | Setterg | Curiors | Tggenn | Saver Expeet | Notes
| Tewntd [ MOLO02 Spead Fescack wio [ 0101 s Speet Reterence v [ ot ecantage Loss - 1 s 0 B veige vl PRI
! R [T viv [ sioos anc Fosion Eree vl Che et a paraerter - Chek 2 st 4 paeaemter i
oy [+
& N 5 Tert Mover
i o s ke e Cantrsd (@)
1k o
31e’ K| 4 b 3 =
13 E 5 no|le B s
F R T
:r‘xg Frodie Settings  Tuming | Application | Moter Noue
]
|E'
¥ ¥
0 L
g,
2% 4
3 ‘E-J
.1 18w 2 1.3 Ady L1 - Oy 11 (1% 100y

Cument Limit Actve @ At Speed ] Final Speed Reference 0.0 rpm Current Magnitude  0.000 A &3
Temipeed @ O Bus Voltage 136 ¥ Speed Fesdback 00 rpm

Oscilloscope controls — start and stop the trace, allow channels to be added / removed /
modified, triggering, trace saving.

0 ® Qo O=0—70) O, SR ORI ... ..

: arts Tasing
Oschiscope Cranneh (Analog) | Chamset (Digtad | Chamnch (Med | Settvga | Curson | Tiggen | Seve/ Bxgont | Hotes
5;' Timaf Gotsl [ 90002 Spwec Feecmack v v [ 03001 F Speed Retevence PRI [T ee——— - [ 1495005 0 s vomage v Tovoua?
i I Seacking
; W 2050 Speec e v [ 008 AN Porition vor v Cick o st pavameter - Cickto slnct s parameter ~

Test Movrs

Toke Drivy Contrsl )

K | 4 P> =
(il | E s

Protie Serings | Tuning | Application | Meate Note
+ Spshet Nt 4

oy 20 s Aceel Teme 020
Profle 500 - spes Decel Tome | 020

Speed Foed back (fpm]

Final Speed Reference (rpm}

e 3

Sramp (%) ™

o

Speed Errer (rpm)

Cutrent Limit Actve. @ A2 Speed 9 Finul Spesed Riference 0D rpm Cusrent Magnitude  0.000 A &;
fensSpeed @ D.c. Bus Voltage 136 V Speed Feadback an pm
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Test move commands — enable the test controls, jog forward / backwards, automatic running
as a tuning reference.
) )
Q00— 8 O

Mot & Feadtnch ks Radstencrs Limate Lave Prrmns

netia Tonkes
Osclosccpe hannets (Analog]  Crannels [igasl) | Channels (Math] | Semings | Cumors | Trggers | Save’ lxport | Notes
1| tmer Oy | ([ ASB.002 S Pretback v [ 001 Pt Speed Beberence v [ 2020 Percantage Losd < 1 1008 D B Vg “je = 7
v s
[ - wiv [ 0008 avac rostn tirse ol Ciak 1o vt 8 paramrter - Cick to select » pavarmater - =iie]
Wo 1
e
) 9
- Test Moves R
§ s Take Drwe Contred (@)
£ iE
§ods RENIEN I
| E Alle | m| &
! 5 5
; 4 I 4
& i ]
14"
[
i 3
iy W
0
1 1
o o
o s o i A Sids L1 1oy an k1 Wi

Current Limit Acthee @ At Speed o Final Speed Reference o8 rpm Current Magretude (000 A &3
Zeoipeed @ Duc. Bus Vioitage 136 ¥ Speed Feedhack o rpm

Commissioning tabs — configure the test move motion profile, speed and position loop tuning,
application optimisation controls, and motor noise optimisation controls.

O O O O O O O & O
paita s
Osclosccpe Chasnels (Analeg) | Channels [gtal] | Channets (Math] | Settngs | Comon | Trggens | Save [xport | Noaer
Fan. | Timel vl
W [ 02002 Spced Feottack v [ 00 Frs Spend Reterence v [ 000 Percemtage Load - 1 05005 e B Ve ol P
! B o e e v [ ern0s anet pranion rrer -l Ciekto weict s paramatar - Cick o st # paraeter - i
Wy ()
o ? Test Moves .
g: e Take Orve Coseend 8 )
k4T
i.0: k| Al b=
5 3 AR |alln|s
; 5 } 5
'! 4 a
& 3 ; 3
3 L
&
i
:.I I;
v L)
8 L)
R,
JE
" i s
e
o
oo s e 30 A Sow 608 0 & L 1004

Current Magnitude  0.000 A &:3

Current Limit Actve. @ At Speed a Final Speed Reference.
Temipeed @ D BurVoltage 136V Speed Feecback
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Status control — Shows key values, drive status, trip data and resetting.

)} )

Yy

Y

) )

O

Cncioucpe

Final Speed Rf erence (rpm )

AMC Position Ervar (UL}

o

Channels (Ansiog) | Chasnels [Digas) | Chasnels (Muth] | Semings | Cunsen | Trggers | Sawes Fuport | Hotes
St tewoot) () MOA0GE Speed Fredtack i

[ 058 st v .

[ 140001 Fn Speea Refevence

[ 9.008 a4 Postion frer

v [ o pecentage Loa

v v Chck 13 upiect & pararmeter

O @
e

Tusing

[ 4 005 0 B Vstage
Clck 15 uiect & parasmwier

Speod Feedback (mpm)

Speed Errar (rpm)
o kW

Tt Mo

Cuarent Limit Actrve ]
Isotpesd @

At Speed
Dle Bus Veitage

-]

385V

Fanat Speed Aeference
Speed Feadback

00 mp

m

Currert Magnitude 01000 A

&

6. Begin commissioning by jogging the axis (slowly) to determine if the motor direction is correct
for the application. Ensure it is safe to move the motor. Click on “Take Drive Control” and then
apply 24V to the STO input.

Test Moves

Take Drive Contral

K
F1

< > >l

F2 3 F4

u
F5

Application
Profile Settings

Motor Noise
Tuning

| ’mﬁle speed +ve \
30 O

5

oo~
| v/ Bipolar?

Jegging | 300 ~ | rpm  Accel Time | 0.20
Profile | 500 v |rpm  Decel Time | 0.20

Sramp (%) **

W

e

50%
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Configure the motion profile settings used when the test moves are running. This includes the
jog speed, automatic running speed, acceleration and deceleration times, S ramp percentage,
the overall profile time, and whether the automatic running is in one direction, or bipolar
where the motor reciprocates back and forth.

Test Moves

Release Drive Control Q
I< < > > ]

F1 F2 F3 F4 F5

Application Motor Moise

Profile Settings Tuning

rofile speed +ve

30 0 vs
+| Bipolar?
Jogging | 300 © v |rpm  Accel Time 020 [ ~
Profile | 500 . ~ | rpm Decel Time 020 [ ~
Sramp (%) S

Select the Tuning tab, and then select “Bandwidth” mode. This will give moderate tuning
suitable for many applications, with headroom to increase the gains further if required.

Test Moves

Release Drive Control o

I< < P> >l ]
F1 F2 F3 F4 F5

Application Motor Noise
@ Bandwidth Manual

Dampened Stiff
Response Response
OHz 100 Hz v
Speed loop P gain 0.0075 v | sfrad
Speed loop | gain 0.66 v | 1frad
Motor Inertia 000017 J v | kgm®
Enable Inertia compensation? Off
4 [
o
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Start the oscilloscope by pressing the Oscilloscope start/stop button.
Cecilloscope

Start | Time/ Divis)

2 [FR

Jog the axis forward by pressing F4 or clicking on the Jog Forward button.

>l
F4

Verify that the movement is stable and that the forward direction of rotation is correct for the
application. If the movement is unstable, modify the tuning slider until the desired
performance is achieved. If the motor is turning the wrong way when jogging forward, remove
24V from the STO Input, select the Application tab, and then set the “Change Motor Direction”
control to “Reverse”. Re-apply 24V to the STO terminal and verify that the motor direction is
now correct when jogging forward.

Profile Settings Tuning
| Application | Motor Noise
Current limit 1750 0 ~| %
Stop Mode Ramp v
Deceleration mode Standard v

Held zero speed when enabled? |+ On

Change motor direction

Mormal ~
MNormal

Reverse

7. If the application axis has hardware limit switches connected, test them by jogging into them
gently and prove that the axis stops and that the switches have been connected to the correct
terminals.
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8. Verify the step response of the motor and load by enabling automatic running. Before tuning
using these commands make sure that if the axis has physical limits that it is placed in the
centre of these limits and that Bipolar mode is selected so that the axis moves back and forth.
To stop the axis press F5 or click the stop button:

|
F5

Select the initial direction of travel when automatic running using F2 (backwards) or F3
(Forwards) or by clicking the Run Forwards, Run Backwards buttons:

< >

F2 F3

It is recommended to start with a slow Run speed and then gradually increase to make sure
the axis doesn’t move too far on the first try. The speed can be increased while running but
bear in mind that the higher the speed, the further the axis will travel.

Application Motor Noise
Profile Settings | Tuning
| ﬂroﬁle speed +ve \
30 D vs
|~/ Bipolar?

Jogging | 300 7 ~|rpm  Accel Time | 0.20

€ > € >

Profile || 500 . ~ rpm| Decel Time 0.20
Sramp (%) L
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9. Once the correct automatic run profile is running, the axis may be tuned further. Observe
Final Speed Reference Pr3.001 and Speed Feedback Pr3.002 overlaid with each other, and
the Speed Following Error Pr3.003 on a separate trace. Ensure there is no significant
overshoot when stopping or when reaching the speed reference. If there is overshoot the
gains can be increased. When doing this check that the drive isn’t going into current limit by
observing Pr10.009; this may be placed on the same trace as the speed following error.
The example shows what the axis performance might look like prior to tuning:

Turing
Crcilascape Charnels (Ansiog]  Channels (Digital] | Chanmets (Math) | Settings | Cursors | Triggers | Savey Export | Notes
5';' e/ Dt [ M03.002 Speed Feedback v v I 00 i Speed Reterence. = v [ 01020 Percentage Lond v B vosios D Busvolage | v T
[ 03000 Spese foree v [ 0o A Pesion Tree | Chek 1o salect 8 paramatec - Click te select 3 parametes - s
s : m b | - (4]
_ o "',_-'\. JIFI'-'I." | r I o by
IR P - { \ A | ; Retease Drrve Control @D
= .. |E | | | = - = a
8218 m) | | H 1 i< 4>| .
é 13 ¥ ’ | ! LA | = | LF | 65 |
[ '§ '} |r ' r =
powif i 1 ) Running Foeward
gamid” | | | ; TR ;
- a | 1 Profie Settings  Tuning | Appheation | Motor Nome
E 1 | Speed Loco

In the previous example trace it can be seen that there is significant speed overshoot caused
by the load inertia and default gains. The speed following error shows oscillations when
accelerating and decelerating. All of these artifacts can be tuned out easily using “Bandwidth”
mode and adjusting the slider control to achieve the desired performance.

The example below shows an optimised result for the same application where Bandwidth
mode tuning has been used to optimise the performance:

Performance

Oscillascope Channels {Analog) | Channels (Digital) | Channels (Math) | Settings | Cursors | Triggers | Save/ Bxport | Notes
St | Tane i) . MOLO0Z Speed Feedback ~ . MOL001 Final Speed Reference  w o . MO4020 Percentage Load - . MOSO0S Dz Bus Voltage. w |~ 2 -
b 1 e N Stacking
. MO3.003 Speed Drrar L . MIR.008 AMC Position Emar | v Chick to select & parameter w Chck to sehect » parameter w

m " ; n 3
1y, [ Test Moves
E Retease Orve Contret (D)
E ? < || 4 B> | =
}e Al 2] 4 Fs
2
FE
-4
w Profile Settings | Tuming | Application | Motor Naise
£ Sored Loop
= |l * Bancwic s
Campanad ]
FRespumse. Respume
@ oz 00 H: 2Hz v
il | i FET
E. ” e Fra Aract
5, | | | sof Inertis G0N0 T e
ui ¢ on
)
o
i |
Y 50

From the previous trace it can be seen that there is no significant speed overshoot, the speed
following error isn’t oscillating, and the drive isn’t going into current limit.
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If the drive is observed going into current limit, (Current Limit Active trace goes to 1), it is an
indication that the drive is going into constant torque due to hitting the current limit. This can
be resolved by increasing the current limits on the Application tab or by decreasing the
acceleration and deceleration rate. It is further recommended to verify that the drive and
motor combination have been sized correctly for the application in terms of their torque and
current capability.

Application Maotor Noise Profile Settings Tuning
I Profile Settings I Tuning Application Motor Noise
|frc-f||espeed sve  \ Current limit 1750 0~ %
3.0 D ovls
i Stop Mode Ramp v
+| Bipolar?
Deceleration mode Standard v
S J00 ., R, 020 .~ Hold zero speed when enabled? |+ On

-
o
e
W

Profile | 500 ~ | rpm  |Decel Time | 0.20

Sramp (%) Change motor direction

i . . . 0 Mormal W

10. If the motor is sounds noisy with the tuned values select the “Motor Noise” tab:

Profile Settings | Tuning = Application | Motor Noise

Switching Frequency ] v | kHz

.

Current loop filter Time Constant | 1.0 ., ~| ms

Feedback filter Disabled «
Current Loop
® Manually assign gains Maintain gain ratio
Current loop | gain 2000 0~
Current loop P gain 150 0~
Motch Filter Centre Frequency | 100 | ~ | Hz
Notch Filter Bandwidth 0 O v Hz

For most applications it is recommended to use a Current Loop Filter Time Constant of
1.0ms, unless the application is ultra-dynamic and needs a very fast response where a lower
value is needed. A 1.0ms filter gives a 160Hz response bandwidth, where most systems will
be well tuned at between 50Hz and 100Hz.

.

Current loop filter Time Constant | 1.0 ) ~ |ms

This helps in the following situations:

0 The speed reference or speed feedback contains a noise component e.g. if the
feedback device is of low resolution.

o If the speed loop gains have been raised to the point where the motor noise has
become unacceptable, and the required speed loop performance hasn’t been
reached.

0 The application often runs with a low motor speed where encoder quantisation noise
is an issue.

0 There is mechanical resonance affecting the feedback.
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Provided the drive and motor is rated for a higher switching frequency, increasing the switching
frequency can reduce audible noise from the motor.

Switching Frequency ] v |kHz

If the motor has a continuing 1kHz tone after the adjusting the switching frequency and the current
loop filter, the noise can be improved by making a small reduction in the Current loop P Gain with
“Maintain Gain Ratio” selected to keep the balance between the current loop P and | gains.

Current Loop

Manually assign gains | '® Maintain gain ratio

R

Current loop | gain 2000 a

e
e
o

Current loop P gain 150

11. Disable the drive by removing 24V from the STO input, and then disable the test move control
by clicking on the “Release Drive Control”. When drive control has been released it looks as
shown below:

Test Moves
Take Drive Contral . )

K | < B >l n
F1 F2 F3 F4 || F5

Click Next to move to the “Finalise” page.

12. Save the tuned parameters in the drive by clicking the “Save Parameters” button:
Save Parameters

®

Save
parameters in
drive
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13. It is advised to make a parameter file once tuning has been completed by selecting “Files” >
“Parameter Files” > “New parameter file...”. This file preserves the final setup of the drive,
regardless of what happens to the Connect project later on, and forms a useful future
reference of the configuration. Click “Save” to create the parameter file. The file is
automatically time and date stamped, e.g. Unidrive M700-(2025-03-18 0856).parfile was
created at 8:56 on 18/3/2025.

Explorer ~ B X Finalise (169.254.29.230.3.1:1001) X
ADS TwinCAT

@ Unidrive M700 (169.254.29.230.2.1:1001)
Unidrive M700 (169.254.20.230.2.1:1002)

[® unidrive M700 (169.254.29.230.3.1:1001) |
v 8% Setup

Drive Configuration A+ | | <« Connect Cobalt » ADSTwinCAT » devices » Unnamed » ParameterFiles v @  Search Parameter Files o
Motor & Feedback
Brake Organize « Mew folder - @
References Wicrosoft Copilot Chat Files @Q MName Status Date modified Type Sizg
Limits Microsoft Teams Chat Files
Save Parameters No items match your search.
Notebooks
Auto-Tune
Motor & Load Inertia =| Pictures
Performance Tuning Transfer
Finalise Whiteboards
> & Ethernet
I This PC
> (> Options a
3D Object:
> B3 Solutions - Jecs
Deskt
87 Maintenance H Desktop
= D 1t
> Y™ Oscilloscope f peuments wl% o
2g: Terminal Qverview
File name: | Unidrive M700-(2025-03-18 0856).parfile -
v [E] Diagnestics
Save astype: Parameter File (*.parfile) ~

Drive Diagnostics

Destination Conflicts

Onbeoard Scope ~ Hide Folders cevEl
> = Parameters
[ Parameter Reference Guide
P8 Block Diagrams
10 Files

>  Custom Lists

<

~  Parameter Files

New parameter file..

> Macro Files
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5 How to guides

5.1 How and when to tune the Position Loop

The axis position loop in the drive is activated when the AMC is enabled or when an option module
that enables the AMC is in use such as a Sl-EtherCAT module and the drive is powered on, where:

e The drive is enabled by applying 24V to the STO terminal.

e The drive is healthy i.e. no trips.

e MC_Power has been used, successfully, to power on the axis.
o |If a keypad is fitted, the display indicates “Run”.

e |f Connect is online, the status in the bottom left shows “Run”.

The position loop should be tuned when the application software is written, and the machine is
running with the worst-case production motion profile, i.e. the most dynamic motion profile coupled
with the highest load that will be experienced by the system while running.

In many cases the default position loop p gain of 25.00 will give reasonable performance, but in cases
where there are tight tolerances, the position loop performance can be increased to suit the
requirement.

Before attempting to tune the position loop the speed loop must be tuned first as described in section
4 Commission the drive and motor using Connect.

With the machine running its worst-case motion profile, open Connect and go to the Performance
Tuning step

Q|- @O

Motor & Load Performance Finalise
rtia Tuning

Don’t enable the test move control. The test moves status must say “No Control” to leave the
application software in control of the drive and therefore the drive position loop active, ready for
tuning.

Test Moves
Take Drive Control {. :J

1< |« B2l _

F1 F2 F3 F4 F5

_ No Control _

Move the position loop p gain slider to optimise the tuning and observe the red AMC Position Loop
Error trace. Move the slider to the right to increase the position loop gain and increase the response.
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The smaller the peak values the better the tuning is.

"y o -y o 1 "B £y Y
Moter E Taadback Beake Lo S Farciacs s Metor B Laad P i o — Back J| Next &
5 Tuning
Oscibesope Chancels (Anslog) | Channels (Digital) | Channels {Math) | Settings | Cursors | Triggers | Save/ Export | Notes
St TiaDns) [ 02003 Speea Feednack wiwi [ 0200 Final poc Raterence v | [ voto pecentage Losa - B o008 0. s Veage vl Favourtes f
L B o003 spensioee - 1B 55008 a0 Pt ferse vl Click 16 palect & parameter - Tk 16 palect a paraméter =
g , , , , A . . , it
f f [} | | [\ [ | B
g 40 | ) f l II I \I f ,'.: [ ; Take Drwe Contrel (@)
g / | / / 1€ 4q B 2l L]
§ ! J j I. F F2 Fi F4 5
] / ¢ / /
k-3 | [ f 1 o o
X
] Profile Settings Tumng | Application | Mator Noise
H i \ Soerd Loco
i \ \ | » farcwemn | Mar
50 . " Dampered i
- ey Respame

AMC Position Error (UU) T Spewd Fosdt

285 2905 530105 5510 Siits s350s S35 $3505 5360 [ B A L0on 0 e | 25000 .
AMC Posticr Loop Speed Camp | 300 o

If the P Gain needs to be pushed above 100 the range can be increased using the following control:

"y il -y o 1 "B Y . O
g nersis Tuning
Oscibeszope Channels (Anslog) | Channels (Digital) | Channels {Math) | Settings | Cursors | Triggers | Save/ Bxport | Notes
St TiaDns) [ 02003 Speea Feednack wiwi [ 0200 Final poc Raterence v | [ voto pecentage Losa - B o008 0. s Veage vl Favourtes f
=
B o003 spensioee - 1B 55008 a0 Pt ferse vl v Click 10 balact a parkmetér v Click 10 talact & parsnatie >
= = . s 3| . —r = = 1 G
i [ v / [ - -
E ) | l ,’ I | f | | | Toke O Conteel @)
H f | / / K 4 p > =
H | J | | Al R B | M|
x / / / ¢
= | f f b e
& Prafile Settings Tomng | Application | Motor Noise
| Fwm 0 \ | | sesedioon
- 1 A | | e
{ i | \ \ |
| w0 [ — s
0 4 1 [y Response
: o e 00
i 2 wly | i Scerd koo P gain 4 o
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¢ il o]k TR YN [T MMIE . hoe
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Care must be taken when increasing the gain as it is possible to increase the gain until the system
stability limit is reached and the axis motor will make additional noise or worst case oscillate. Small
steps are recommended when tuning.

If the tuning has reached the best possible position error and axis noise compromise, it is possible to
reduce the error further by adding Jerk to the motion profile if one has not already been used. Even
very high Jerk values can make a big difference to the peak position following error values when
beginning and ending acceleration or deceleration.

When the optimal value has been reached save the parameters in the drive.

A

Save parameters
in drive
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5.2 How and when to use inertia compensation

Inertia compensation, as the name suggests should only be used when there is significant load inertia
and / or large acceleration rates. If the inertia is low or the acceleration rates are also low then this
feature will not benefit the performance of the axis and is best not used.

Inertia compensation engages a Torque Feedforward term in the drive which, assuming the motor
and load inertia has been measured correctly, applies a torque reference to the drive in proportion to
the motion profile acceleration output and the inertia value. This helps reduce speed loop following
error during acceleration and deceleration, at the cost of slightly increased motor noise.

Before using this feature the speed and position loops must be tuned first as described in sections 4
Commission the drive and motor using Connect and 5.1 How and when to tune the Position
Loop.

To use the inertia compensation check the Enable inertia compensation checkbox on the
Performance Tuning step of the guided setup.

Profile Settings | Tuning | Application = Motor Noise

Speed Loop
@ Bandwidth Manual

Dampened Stiff
Response Response
OHz 100 Hz 200 Hz w
Speed loop P gain 0.0141 w | gfrad
Speed loop | gain 1.79 “| 1/rad
Motor Inertia 000013 5 kgm®

Enable Inertia compensation? v On

Position Loop

Min Mao
Response Response
H 100 w

AMC Position Control Loop Kp Gain | 100.000 $ w

AMC Position Loop Speed Clamp 300 rpm
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If motor noise induced by the inertia compensation term must be reduced, or the amount of inertia
compensation must be increased to further improve the following error, select manual speed loop
tuning to disconnect the inertia value from the speed loop gain setting. Then decrease the inertia
value to reduce motor noise or increase the inertia to increase the output of the inertia compensation.

Before modifying the “Motor Inertia” make a note of the original value so it can be restored later if
required.

Profile Settings | Tuning | Application = Motor Noise

Speed Loop
Bandwidth | @ kManual
Dampened Stiff
Response Response
OHz 100 Hz 200 Hz ~
Speed loop P gain 00141 : ~ | sfrad
Speed loop | gain 179 0 v | 1/rad
Motor Inertia 000032 3 kgm?
Enable Inertia compensation? |+ On
Position Loop
Min Max
Response Response
0 100 w

AMC Position Control Loop Kp Gain | 100.000 3 hd

AMC Position Loop Speed Clamip 300 rpmi

gI\IN If the Inertia has been modified to tune the output of the Inertia Compensation
feature, and Bandwidth mode tuning is later required, the inertia must be restored to its

original value before selecting bandwidth mode, otherwise the speed loop gains may be
calculated incorrectly.
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6 Additional information

6.1 Mechanical brake controller logic

6.1.1 RFC-S closed-loop permanent-magnet motor brake controller

This section indicates the logic and timing diagrams for the brake controller in RFC-S mode for
closed-loop permanent-magnet motors to help illustrate the functionality and timing.

Refarance

Speed
On datection
Spead
Faadback
Modulus —l
+
EC Brake Apply P
Speed (12.045)

~ T
Hold Zero
—
—y —» Speed
l_]_[_ (06.008)
e Brake Apply BC Brake
Delay (12.048) Release
@ AND ‘F@
BC Enable Position
Cantroffer Diuring Brake
Ralease (12.049)
T
|
BC Brake Relsa.
BC External Brake Source (12.055) o !
Relsased Indicator 0 ", Motion
(12.054) ' 1 Cantroller Mode
(13.010) =1
{&Lr 11 }
_‘_l_ Ramp Hold
LATCH * (02.003)
DO Post-brake Release
Delay (12.047)
Input  — — Output
—|—,— LATCH
— Reset —

BC Brake Dalay
{12 .045)

Brake controller: RFC-5 mode

Latch functien

Reset = 1 THEN Qutput = 0
Reset = 0 AMD Input = 1 THEN

Output latches to 1
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| |
BC Brake Apply
Speed (12.045)

/

Speed Feedback (03.002)

V\T\___ ________
—

Currant Magnifuds (04.001)

Drive Active (10.002)

Reference On (01.011)

BC Brake Release (12.040)

|
*Ramp Hold (02.003)

Hold Zero Speed (06.008)

— ——
BC Post-brake Relaass BC Brake Dalay ~ BC Brake Apply
Dalay (12.04T) (12.046) Dialay (12.048)

*Also Motion Controfler Mode (13.010) =1 if BC Enable
Pasition Controfler During Braking (12.049) = 1

Brake controller sequence: RFC-A made (BC Mode (12.052) = 0) and RFC-5 mode
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6.1.2 RFC-A closed-loop induction motor brake controller

This section indicates the logic and timing diagrams for the brake controller in RFC-A mode for
closed-loop induction motors to help illustrate the functionality and timing.

Percentags
Fiue

Currant

Magnifude

04.001

BC Lower Current
Threshold (12.043)

Drive
Active

€

Rafarance
On

i

\_"

01.011

Speed
Foadback

BC Brake Apply
Speed (12.045)

—

Flux and current i | e
detection »
— — Speed
l_l_[_ (06.008)
EBrake Apply BC Brake
Delay (12.048) Release
LATCH AND #@
BC Enable Fosition
Contraller During Braks
Raloasa (12.049)
I
|
BC Brake Relea:
BC External Brake Sourse (12 055}58 a |
Raleased Inadicator 3 ‘; Mation
(12.054) l 1 Controller Mode
(13.010) =1
?\Lr I 1 i )
0 —
Ramp Hold
LATCH _\‘—l_ (02.003)
>> Post-brake Release
Delay (12.047)
Input  — — Qutput
T LAToH
_T_"I_[_ Resat =
BC Brake Delay Latch function
12.04
S Reset = 1 THEM Output = 0

Brake controller: RFC-A mode (BC Mode (12.052) = 0)

Reset = 0 AND Input = 1 THEN

Output latches to 1
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| |
BC Brake Apply
Spesd (12.045)

/

Speed Feadback (03.002)

O
Y E S

Current Magnftuda (04.001)

Drive Active (10.002)

Referenca Cn (01.011)

BC Brake Release (12.040)

|
“Ramp Hold (02,003)

|

|
i
‘ Hold Zero Speed (06.008)

— —
BC Post-brake Relsass BC Brake Defay  BC Brake Apply
Dalay (12.047) (12.048) Dislay (12.048)

*Also Motion Coniroller Mode (13.010) =1 f BC Enable
Pasition Confralier During Braking (12.049) = 1

Brake controller sequence: RFC-A mode (BC Mode (12.052) = 0) and RFC-5 mode
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