Working with Integrated Motion Control
TM410




Requirements

Training modules: TM210 — The Basics of Automation Studio
TM400 — The Basics of Drive Technology

Software Automation Studio 3.0.90

Hardware B&R drive system
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Introduction

1 INTRODUCTION

The B&R drive solution is fully integrated in Automation Studio. The result is a simple and uniform
tool for creating projects as well as commissioning control and positioning tasks.

This training module explains step-by-step how to create a drive configuration in Automation Studio.

It then provides detailed descriptions of components that can be used to manage and edit your config-
uration, including their respective tools and interfaces.

Project creation with the B&R drive solution
Integrated diagnostic tools provide an efficient environment for testing and commissioning.

1.1 Training module objectives

You will learn how to set up a drive configuration in Automation Studio with the help of example tasks.

You will learn how to...

* ... Insert a drive axis

* ... Configure and set parameters for servo drives
* ... use motion diagnostic tools

» ... Simulating a servo drive and motor
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Drive concept

2 DRIVE CONCEPT

The following section deals with the system architecture of the B&R drive solution. Our goal is to
establish a basic understanding of the procedures and relationships in this system.

POWERLINK

Maotor

Drive concept structure: plc - drive - motor

The components required for a drive configuration are shown in the image. In order to understand how
this works, we will first take a closer look at the individual components and then the shared interfaces.

Project creation

A project is creating using B&R Automation Studio. The following possibilities are available for creating
the project:

Project creation Description
via ...

Configuration Components in the various configurations must be adapted correctly to them-
selves. These settings are made using Automation Studio. (4 "Drive configura-
tion sections")

Software creation  To control and implement the positioning sequences using an application pro-
gram. For the B&R drive solution, the software is generated using the PLCopen
motion control library. (TM440, TM441)

Diagnostic and The user is offered various diagnostic possibilities by the Automation Studio and
testing tools the Diagnostics System Manager. Movements can be simulated and recorded
for analysis. (5 "Commissioning and diagnostics environment")

Simulation Simulation of motors and servo drives is supported by Automation Studio. (6
"Simulation options")

Table: Overview of project creation possibilities in Automation Studio
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Drive concept

2.1 Drive hardware

Different areas of application require different types of drive technology These different types are fully
integrated in the B&R system. Communication between the controller and the drives is handled using
the decentralized backplane or POWERLINK.
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BsR Automation Studio x
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- X20 Safel0 %l' %20 SafelO %20 SafelO
3 HiH X67 SatelO 1)
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i | l
N:OPOSmquSaIeMC
Hardware configuration
The ACOPOS series
System Description
ACOPOS Integrated in the ACOPOS module: Line filter, braking resistor and electronic
restart inhibit.
ACOPOSmMulti Modular concept with different cooling methods, supply voltage modules, auxil-
iary voltage modules and inverter modules
ACOPOSmulti Also offers expanded safety functions in addition to the system features of the
SafeMC ACOPOSmulti series (Safely Limited Speed, etc.)

ACOPOSmuIti65  Distributed system based on ACOPOSmulti for flexible machine architecture

Motor integrated amplifier based on ACOPOSmulti for highest machine modular-

ACOPOSmutiBSm ity, integrated safety technology
ACOPOSmicro Ideal application in the two lowest power ranges for servo and stepper motor ap-
plications.

ACOPOSinverter  Broad performance range for cost-effective applications without positioning
tasks.

Table: The ACOPOS series

The X20 / X67 System

System Description

SM — modules Up to two stepper motors can be operated using a single module from the X20
or X67 series.

Table: The X20 / X67 System

TM410 - Working with Integrated Motion Control




Drive concept

System Description
MM — modules Up to four DC motors can be operated using a single module from the X20 or
X67 series.

Table: The X20 / X67 System

Detailed information regarding functionality and wiring can be found in the respective user's
»’ manuals, datasheets or the Automation Studio Online Help system.

Hardware \ Motion Control
Hardware \ X20 System

Hardware \ X67 System

Drives use two types of internal parameters:
*  Parameters for the hardware configuration
»  Parameters for positioning sequences
Parameters for the hardware configuration
The servo drive must be configured according to the connected hardware.
The following parameters must be defined:
*  Characteristics of the motor and holding brake (if present)
*  Plug-in cards (encoder and network cards)
Parameters for positioning sequences
The servo drive processes parameters that are used to control and check positioning sequences.
The following parameters are relevant:
* Movement parameters, commands and status values

¢ Monitor functions

We will take a closer look at the processes in the servo drive in the section 2.2 "Software concept”.

Control and communication

The drive is operated with the help of parameters.

Data is exchanged between the controller and the drive on the bus system and is controlled by NC
Manager.

This acts as the link between the user application and the NC operating system on the servo drive.
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Drive concept

Encoder

POWERLINK Motor

Status Actual value
< | NC Operating system | X
— Motor

NC Manager Parameter ACOPOS Set value

PLC

Drive control and communication

There are two types of data to be exchanged:

« Parameter data and commands are sent from the controller to the servo drive.
«  Status data is sent from the servo drive to the controller.

Commands are sent to the NC-Manager using simple functions. NC Manager then communicates with
the NC-Betriebssystem to execute the respective actions.
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Drive concept

2.2 Software concept

The software concept is extremely simple because it works the same way for all types of drives.

The application specifies set values, which are then forwarded to the configured hardware via selected
function types.

NC objects are created for motion control, CNC and robotics:

Generic Motion Control

PLCopen User Interface

Motion Control CNC All industries

Software concept

Behind the NC object hides a global operating structure:

These NC objects are managed via NC Manager. It transfers the control commands and theire econ-
figured parameters from the NC object to the corresponding drive.

The NC manager also ensures that the corresponding status values are returned to the structure of the
respective NC object.

The flexibility of this software concept makes it possible to use the same application for different drive
types.

The following NC objects are available:

* Real axis

e Virtual axis

*  CNC system
* Robotics
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Drive concept

Real axis

This NC object is used to operate a real drive with a motor and a
position encoder.

Motor driving a winder drive

Virtual axis

In addition to the real axes, ACOPOS also offers the option of oper-
ating a virtual drive. This drive works solely as a type of "set value I
generator” (i.e. generates values for position and speed) and is op-
erated the same as a real axis. It can be used for various applica- *°*
tions such as linking a real axis to the position of a virtual axis.

A J

Virtual axis

CNC system

A CNC system is used in applications where multiple axes are linked
with each other and perform defined movements. The CNC system
handles the management and coordination of the individual CNC
axes.

Robotics

A robotics system is used in applications where multiple axes are
linked with each other and perform defined movements. Unlike a
CNC system, however, a robotics system is based on kinematics.

Pick-and-place application

The operating structure for NC objects differs according to the type of application in which they are used.
For example, a virtual axis requires fewer operating parameters than a real axis because it does not
have encoder or control parameters.

Motion \ Reference manual \ ACP10 \ NC objects
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The first project

3 THE FIRST PROJECT
lIn this section, we will use the Automation Studio help system to create a motion project, transfer the

project to a CompactFlash card and test the axis using NC Test.

Exercise: Create your first project using the help system

You can open the proper section of the Automation Studio help system directly from the start page.

Recent Projects
e Tr e Getting Started
' B&R Sample Projects...
* Maghin
I8 coplication Basis Project
*T:u Controller Basis Project

How do I...

8 Work with Automation Studio?

@ Create s control project?
LCreste 3 visualization?

a mation application?

See also...

@ Gaiting Staried section in the Aviomation Studio Helg

Automation Studio start page - Getting Started

1) From the start page, open the chapter "How do | create a motion application?"
2) Select the Getting Started example "First motion application"

3) Work through each of the steps.

G After following the instructions of the help system the axis will move supported by the test
window.

The "Getting Started" examples can also be accessed directly via the Automation Studio help
.~ system.

Automation Software \ Getting started \ Create a motion application in Automation Studio

Motion \ Project creation \ Motion control \ Creating an axis
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4 DRIVE CONFIGURATION SECTIONS

A variety of settings and parameters are required to implement a drive configuration.

These are managed and accessed the same regardless of the hardware being used. This prevents any
limitations from occurring due to the drive technology being used.

For example, this means that replacing a servo drive with a stepper motor will not cause any problems.

The drive configuration consists of the following components:

e 4.1 "Configuration modules"
* 4.2 "System settings"

T Py

Encoder
Application
I Motor
Status Actual value
O e O o
N
NC Mapping Table NC Init Modul
= et [ ]
Parameter Set value
MOTOR
N error text madule ACOPOS Parameter Tables
("ett) (~.apt)
ACOPOS
NC Configuration
(*.nce)
PLC

Drive configuration components

Motion \ Project creation \ Motion Control \ Configuration modules
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Drive configuration sections

41 Configuration modules

The modules created when adding the drive (3 "The first project") will be described in the following
sections.

4.1.1 NC Init module

The NC Init module contains basic axis parameters that are used by NC Manager to initialize axis ref-
erencing when starting up the controller.

The NC Init module is accessed via the Logical View. Double-clicking on the corresponding file with the
extension ,.ax“ opens a window where the initialization parameters can be changed.

| & gaxishigaxis01iax init Parameter Table] X |

=5 f encoder Encodar Intedace
paramater Parameters
@ count_dr neSTANDARD Count drection
scalng Scaiing
load Load
9 unis 1000 Units Units at the kaad
@ rev_motor 1 Mutor revotons.
B- f it Limat value
= [ parameter Farameters
v_pos 10000 Urits/s  Speed in postive drection
v_neg 10000 Unitss  Speed in negative dinection
al_pos 50000 Units/s"  Accelaration in positive drection
a2_pos 50000 Units/s*  Deceleration in positive drection
al_neg 50000 Unita’s”  Accelaration in negative deection
52 neg 50000 Units/s*  Decedarsiion in negative drection
t_iok o s Jokt time
t in pos '] ] iting time bef: n o ™
PR | L | ]
NC Init module

Motion \ Project creation \ Motion control \ Configuration modules \ NC Init module

4.1.2 ACOPOS parameter table
IUnlike the NC Init module, specific axis parameters are defined in the ACOPOS parameter table. (CTRL
DC bus: Nominal voltage, ...). These parameters are also named as a parameter IDs (short ParlDs)

This can be opened by double-clicking on the ACOPOS parameter table in the Logical View (,.apt" file
extension).

17 gaxisiza.apt [ACOPOS Parameter Table] X |
2 5k

18] Value Unit Deserption
= ? Parameters

¥ MOTOR_TEST_MODE 856 e Motor: Test mode
@ PHASE_MOM_IGNORE 80 1 Fower mains: ignore phase falune
& JUDC_HOMINAL 1330 Pl v CTRL DC bus: Nominal vokiage

ACOPOS parameter table

Motion \ Project creation \ Motion control \ Configuration modules \ ACOPQOS parameter table
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Drive configuration sections

Exercise: Search ParlDs
The Automation Studio help system can be used to search ParlDs.

Search for the ParlIDs of the following parameters:

*  Temperature of the temperature sensor, current motor temperature

*  Motor torque, current torque

* DC bus voltage

*  Temperature of the cooler - temperature sensor on the power element

1) Start the Automation Studio Help system
2) Select the Motion folder from the Help system

3) Select the hotspot "Parameter IDs Drive Functions"

Selection aids in the Automation Studio help system

4) Search for the required parameters

Motion

Motion \ Reference manual \ ACP10 \ ACOPOS Parameter-IDs

4.1.3 NC error text table

The NC Error Text module contains the text groups for the drive, which makes it possible to generate
clear text error messages.

This can be opened from the Logical View by double-clicking on the NC error text module. It can be
identified by the ,..ett* file extension.

Motion \ Project creation \ Motion control \ Configuration modules \ NC error text table

4.1.4 NC Manager configuration

NC Manager is configured using the NC Manager configuration. These settings are separate from the-
actual hardware.

For more information about this, please see the section 4.2 "System settings".
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Drive configuration sections

Motion \ Project creation \ Motion control \ Configuration modules \ NC Manager configuration

4.1.5 NC mapping table

When configuring a drive, the wizard creates a global variable.

The name of this variable is also identified as axis reference and is defined by the user It is used to form
the link between the application and the physical drive.

Each drive can be assigned an NC Init module and an ACOPQOS parameter table via the NC mapping
table.

The NC mapping table assigns the following configuration modules to an axis:

*  NC Init module
*  ACOPOS parameter table
*  Axis reference (gAxis01)

Application
PROGRAM _INIT
Axis 108 = ADR{);
& heplOmag.nemn [NC Mapping]* =
-
HE Oy - Modue dddiess Ne Obyect Type Channel NC INIT Parameter ACOPOS Parameter
IF35T1 mels 1 sl paala
| [EEE IF35T1 neV_AS 1
.
MNC Object Mame | | NC INIT Parameter ‘ ACOPOS Parameter | Module Address
NG Init Module ACOPOS Parameler Tables
(*.ax) (*.apt)

Linking the drive with an axis variable

The NC mapping table can be opened by double-clicking in the Configuration View. t can be identified
by the ,.ncm* file extension.

Configuration Desscription
= @ Singlefx [Active]
@i~ ¥ Hardware he Hardware
&- & Pct Flas balonging to this PLC
B~ 3 Coumw Software
i~ B Couper Declaration of pemanent variables
B~ g laMapiom 10 mapgping fike
- g Prbap v PV mapping file
@— AeCanhigric Runtime configuration file
B dl aysoontbr CPU system corfiguration
(s~ i syscorf syc CFU system corfiguration
o &1 Mation
B @l Acpllmanbe

) Aottdgnes
e Judrniieg
Opening the NC mapping table

Motion \ Project creation \ Motion control \ Configuration modules \ NC mapping table
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4.2 System settings

This can be opened by double-clicking on the NC Manager configuration in the Configuration View
(".ncc” file extension).

Configuration Description
= @ Singlefx [Active]
@ Hardwars he Harware
&- & PLet Fles belonging to this PLC
@ 2 Cousw Software
i~ 8§ Couper Declaration of pemanent vanables
& o loMagiom 10 mapping file
=3 PreMag v PV mapping fie
- § ArCanig e Runtime configuration fle
- dl ayscont br CPU system corfiguration
(- i sysconf syc CFU system corfiguration
= M
B ol Acpllmanbe
=

- oy Acpilmapncm RC mapping fie
m- 7 Acpildigape AOOPOS parameter configuration
NC Manager configuration

The system settings are used to configure NC Manager. For example, the user can define the buffer size
for the network command trace (5.4.2 "Network command trace") or the restart behavior of the drive.

.:0: [NC Manager C: x] -
Value
= 46 Configuration data for ACP10
—1 @ MNumber of data receeds per ACOPOS for Netwark Command Trace 1500
— @ Size of data buffer for trace data upload [Bytes] 1200
— @ Task class for NC Managertask Cyche #1
— @ Use giabal PV'as NC object Yes
By 75 Network ntishzation (ACOPOS startup)
b @ Fymede st NC erdbwoacs indish raty Yoo
1 @ Ewscute automatcaly after ACOPOS reset @_! -
& Maming g noda e fonly for BOWERLINK
L~ @ Indicate network eoes before first NC action (eely for POWERLINK) Yes
By 75 Network Command Trace
— @ Erter Parameler Sequence mcords fes
|~ @ Erter PLCopen and NC function calls Yes
—y @ Save stert index of ring buffer Sfter network indislization (ACOPOS steup) Yes
=y 5 POWERLINK intedace(0]
1 @ Intedace name IF3
@ Task class for handing of cychc data wih PLCopen forky for $54) Task class for NC Manager task

System settings

; Communication between NC Manager and the operating system on the servo drive is lost when
. the control voltage is shut off. Change the setting "Execute automatically after ACOPOS reset"
to "Yes" if communication should be reestablished automatically.

Motion \ Project creation \ Motion Control \ Configuration modules \ NC Manager configuration
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Commissioning and diagnostics environment

COMMISSIONING AND DIAGNOSTICS ENVIRONMENT

Two environments are available for quickly and easily commissioning and diagnosing the drive configu-
ration. These environments are controlled separately from the resulting application.

The following tools are used:

*  SDM - System Diagnostics Manager
Possibilities:

o

Read only access

°  Show axis state

°  Show axis errors

°  Downloading error list and files

e NC Test
Possibilities:

o

Commissioning and diagnostics

Sending commands

Accessing the drive's parameters
Displaying status parameters
Recording real-time data on the drive

o
o

o

Additionally, a "commissioning checklist" (5.5 "Commissioning checklist") is also provided.

SDM - System Diagnostics Manager

The SDM can be used to quickly and easily evaluate drive status data, such as current speed or limit
switch positions.

This can be accessed using a standard Web browser.

Other functions are also provided, such as starting a trace recording and then uploading the resulting
data or the network command trace.

SOM

Systam
Software
Hardvare
foven Hemig - + - + +*
Axis Information | I . | |
NW Command Traca i o Q) Q V) U]
Traca Data Simulation q_ 1 1 1 1
Traca Cperate
p— @ @ @ @
Logger
Ace pegition [Uniea] EIE5000 23E5000 8385000 83835000 £388607
Profiler
Act speed [Units/s] [ ] o [ o
Enakls ] o | o Q Qo
Trigger 1 o Qo | o "] Qo
Triggar 2 o Qo o "] )
Positive endswitch [+ ] (=] [+] [+] Q
Negative endswitch Q (=] Q Q Q
Reference sui 2ch @ @ Q@ Q Q@
8 8 8
[ On - OFf
Az selection: gy focis 1o S of 6 ] M
EDUME . wwwbraderafonmm , g X20CP3485 | CP2483brtestsystemat | RUN | 2011-10-28 [ 11:50:43 GMT
Diagnostics with the SDM
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Commissioning and diagnostics environment

Diagnostics and service \ Diagnostics tools \ System Diagnostics Manager

NC Test

Unlike the SDM, Automation Studio is required for the NC Test environment. A number of functions and
parameters are included that are used for commissioning and/or diagnostics.

These include:

e Command interface

*  Parameter management

» Displaying axis information
e Trace functions

A connection between Automation Studio, the controller and the drive is required in order to
» use NC Test.

Opening NC Test
The mapping table is opened by double-clicking on the ACOPOS instance in the hardware tree.

NC Test can be opened by right-clicking on the corresponding axis object in the mapping table and
selecting Test.

| % CPLMOLIFLSTL (NC Mapping] 5 |
[[NC Object Name No Obj.. Channel  Smulstion  NC INIT

| Standard | gadisDH

Add NC Object

QOpen

Simulation

F1.5T1 VAes1

Cut

Opening NC Test

The following dialog box appears when the test window is opened:

[ utomation Studio.
o DANGER'!

You can trigger dangerous movements.
Please observe the safety regulations in
the user manual,

Sedect the Mode for the NC Test:

| Pasteitiode | [ EvchuiveMods | [ carcel

NC Test mode

The user must decide whether NC Test should access the axis in parallel or exclusive mode. In ex-
clusive mode, the application commands are not forwarded to the axis. Instead, operation takes place
exclusively from NC Test.
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Commissioning and diagnostics environment

NC Test window appearance
The NC Test window consists of the following four sections:

*  Command interface (5.1 "Command interface")

*  Parameter management (5.2 "Parameter management")
*  NC-Watch (5.3 "Displaying axis information")

*  NC-Trace (5.4 "Trace function")

(e pAxis03.mic (Test] X | -
= A W Eg y
-
Use ncaction e __
E‘hmeﬂ#ﬂl Eﬁ@ 6 —ﬁ ploe Yobuo s . i
1~- @ edge_sw ncPOSITIVE Edge of reference
= &% Command Intaeface - [ % et dr nePOSITIVE Start drection
[ Preparation M = @ vigg_dr nePOSITIVE Trigger direction
DigialInputs = @ refpue neQFF Reference puise
Controler L @ s bock 0 Rev.  Distance for block
& Intiakze = bass [Basis movements
& Swichen g e neTRUE Bisss movements
& Swach off B = saus Satus
@ Homing 2 B ovemide Ovemde
fmw B parmeter Pararneters |
rd = T JUnts  Taget %
| o Fia — % vos 10000 Unas/s  Speedinpostive | |
b — 9 v_ep 10000 Unda/s Mnmq"
& S — @ a1pos 50000 Unita/s?  Accslerationin [
@2 Limts = — @ a2pos 50000 Unta/s  Deceleration inpe_
%2 Service tedace — @ alneg 50000 Units/s*  Accslaration in ne
Motor Simulaticn - — @ a2neg 50000 Units/s' Deceleration inne
L3

1

W UI [b ¢. E ghuis03 ... CTAL Fosicisn sencrslles: Set spesd, 10/28/11, 13131151

18000.0k-pon.. 0.00p000
PLCopen Stale: | v-pos.. 0.00B000
- 14000.0f === -2
Parameter Value Unt Description
& _networcint ncTRUE Networ intialized | T
@ netwodk senvice data et Data in teoa format < 2002U-0
& network senvice requestpar W 887 ENCOD_... Parameter 10 El
& network sendce response par_id 887 Paramater ID £ 6000.0f "
& mendars €000 Units Postion
@ monkory ] Unta/s Velocty 2000.0f -1
& message count emor 0 Count of not acknowledged en ~2000.0| T : ; T
& message count waming o Count of not acknowledged wi 0.00 0.20 0.40 0.60 0.80 1.00
& message record par_id ] Parameter ID gAxi303 ... CIAL Position comcrollez: Actusl posstion, 10/28/11, 13:31:51
& message record number [ Emor number €200. 0fx-poa. 01000000 H H .
& message record info [] Addtional Info y-pos.  S000; 000000 i : :
T T e e T D T e AT ALt
LI L e e el At S g
E
= se00.0)
T e e ANt scnb by SEEbet
a ] J v 4800.0

NC Test window structure

If the NC Test window is closed during an active movement, then the user must choose whether the
movement should be stopped or not.

Motion \ Diagnostics \ NC Test
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Commissioning and diagnostics environment

5.1

Command interface

The command interface is used for controlling an axis.

[[Use neaction 7
s B@ O B
a@ Command ntedface
=S Preparstion
®5 Digtal Inpute
2 Controler
@ Initiskze
& Swichen

.2 bistor Semulabon -

Command interface

Motion \ Diagnostics \ NC Test \ Command interface

The command interface is divided into the following sections:

e Preparation

¢ Basis movement
e Limit values

*  Service interface
e Motor simulation
*  Setting

Preparation

Before an axis can be put into motion, the drive's closed loop controller must be turned on using the
command "Switch On". The axis is referenced using the "Homing" command. Basis movements can
then be executed.

The "Initialize" command can be used if parameters need to be initialized.

The digital inputs (limit switch, E-stop) can only be initialized when the closed loop controller
.~ is turned on. The controller parameters can also be initialized during the controller is switched
on. The section 5.2 "Parameter management" describes where the parameters are located and

how to change them..

Basis movement

Once prepared, the drive is ready to perform basis movements. These are the movement procedures that
can be implemented in an application using PLCopen function blocks. They are performed by selecting
the corresponding movement.

") A detailed description of movement procedures can be found in the respective PLCopen func-
$‘ tion blocks.

PVl TM410 - Working with Integrated Motion Control




Commissioning and diagnostics environment

Programming \ Libraries \ Motion libraries \ ACP10_MC \ Function blocks \ Basis movements

Service interface

The service interface can be used to read or write to individual parameters from the drive.

Limit values

The command "Initialize" can be used for any limits that have been changed and must be initialized.
This requires that the closed loop controller be switched off.

The section 5.2 "Parameter management" provides more information regarding where para-
.~ meters can be managed and changed.

Motor simulation

Motor simulation can be enabled using "Switch on" in the event that a motor must be simulated because
it is not physically available or should not be moved (for testing).

Simulation can be disabled using "Switch off" if the function is no longer needed.

Setup

The setup section is used to determined controller parameters using the integrated auto-tuning proce-
dure.

Exercise: Reading ParlDs
Determine the following drive parameters:

*  Motor ambient temperature
*  Actual position

1) Search ParlDs in the Automation Studio Help system.
2) Reading ParlD by using the command interface

3) Read out the values using the Watch window.

ﬁ The values of the specified ParlDs were determined right on the drive.
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Commissioning and diagnostics environment

5.2 Parameter management

Drive parameters are managed in the parameter window.

Structure

[riome: Value Ut Description
il [ACPIDAXIS 1o

a2 Byles  Size of the comesponding NC manager datatype
SW Version 1D [enadecimal]
NC Object information
Simulation Mode
Gilohal Parameters
Metwork:
Digtal Inputs
Encoder interface
Limét vahue

< m | [

Parameter window

The parameter structure contains parameters for the INIT parameter module.

Values that are changed manually are compared with the saved parameters and identified with a black

check mark.
Hame Vahe Unit Description =
= network Network
= don Digtal Inputs
2 encoder_f Encoder Interface
it ] Lim2 vakie
@ nt ncTRUE Fods it values intialized
Parametens
V_PoF 12347 Unts/s  Speed in positive direction
v_neg 2564 Unita/e  Spead in negative drection
alpos 5400 Units/s*  Accelerstion in posiive direction
— % aZpos 50000 Uns/s®  Deceleration in postive drection
— @ &l_reg 50000 Units/s?  Accelersiion in nagative drection
— @ alreg 50000 Unts/s*  Decaleration in negative drecticn
— ¢ o [} s Jok time
@ Lnpos 0 ] Settling time before message in Postion”
ﬂO pos_sw_e.. 8388607 Unats Postive SW end
@ neg ww e, B3B3608  Unts  MNegative SWend
— @ ds_waming 500 Unds  Lag emorkmt for deplay of a waming =
« | m | v

Changed parameters

Any initial parameters that were changed can be applied to the INIT parameter module.

A dialog box appears when exiting NC Test if saving does not take place explicitly. This allows the user
to choose whether or not the changed INIT values will be saved to the INIT parameter module.

—
Save INIT-Parameters l

INIT parameters have been modiied.
Should the INIT patarmelers be saved bo the piopect 7

[ savean | [ DontSave | [ Cancel |

|
Exiting NC Test

Motion \ Diagnostics \ NC Test \ Parameter window
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5.3

5.3.1

Displaying axis information

NC Watch shows the user the current status of an NC object.

The NC Watch window can be divided into three sections:

1  Object states
2 Object data
3 Error text

o I

BOLeE N 3
PLCopen State: Standstill | PLCopen State: Disablad |

Parameter Ve Uni Description Paild 115 Basiz Shat viith abach, 4 postion
& netwarkcint neTAUE Network intialzed ] Ersoe SO05: Start of movement nol possible: Position conlrollss inactive
@ network senvice data ted Dt i tet foeemst
@ network service request par_id 887 ENCOD_... Parameter |0 2
¢ network service rasponss par jd 887 Parameter |D .

& monkors 0 ks Fostion NC Watch window
& mondoew o Unitss's Vislocity

& messoge court emor 0 Count of not acknowledged emors

& massage.count waming o Count of not acknowledged wamings

& message record par_id 1] Parameter ID

@ message necord number 1] Ervor number

& message record inf 1] Addtianal Infa

NC Watch window

This tool can also be opened outside of NC Test (same procedure as opening NC Test, Selec-
. tion: Watch).

Diagnostics and service \ Diagnostics tool \ NC Diagnosis
Motion \ Diagnostics \ NC Watch

Object states

Icons in the bar at the top display the most important drive states.
Any connection errors that occur between the NC object and the controller appear as follows:
vaten v x]

|@@@EE

Watch: Problem with communication

After the connection has been established successfully and the drive has been prepared, the object
states appear as follows:

Watch e

|@E@@E

Watch: Status icons

The traffic light icon (far right) is used for switching to and from the NC Watch window. This is needed
to display the error text for any errors that are pending.

No error pending on the axis: E
Green traffic light

TM410 - Working with Integrated Motion Control ]




Commissioning and diagnostics environment

5.3.2

Error pending on the axis: B
Red traffic light

If there is an error, a detailed error description appears below the icons.

@Obe W

Paild 168 Basi Start with relathes i
Erioe S005: Seart of not possible: Posit ot inacti

Error text

- pigaidd $® O |H The button in the command area can be used to acknowledge
one or more errors.

Acknowledge in the command area

If an action causes multiple errors simultaneously, they will be
acknowledged in order.

Diagnostics and service \ Diagnostic Tools \ NC Diagnosis \ NC Test
Motion \ Diagnostics \ NC Watch

Object data

The first time NC Watch is opened, this section displays elements from the operating structure that are
used frequently. The user can modify the list to include other parameters.

This is done by right-clicking:Add

orn ______— <" . E N
ROBeE e :
Olbe ; ] ]
PLCOpeN State: Disabied I Size of the comespondng NC manager data type
Parameter Value Unt Descrition E SW Version D [hexadecimal]
& networkint neTRUE Metwor ntishzed = T NC Obiect Information
. Add.. Desiiotiora ] = s Semuiation Mods =
& network ser \ b_.. Parameter ID 2 R
& network ser| Cut Paramster ID -
& mentors Copy Unts Postion £ netwodk Netwds
& mondecy ot Urits/s Vieoezy | dgn Digtal inputs.
& message oo Count of not acknowiedged emors g encoder_f Encoder Interface
@ Delete Count of net acknowledged wamings A me Limit vahse
@ messager Al Pasameter 1D = controler Cortroler
& message — Fone o E_ 2 move Mevenent
& meseage el Addtional ko -, P
Move Down ]
e - [
Adding a command = —

Selecting the command

The desired elements are selected from the NC object operating structure subgroups in the correspond-
ing dialog box.

The selected entries are then added to NC Watch.

The list of the parameters displayed in the parameter window is saved (without the parameter
» values) when the NC Watch window is closed. This list is restored the next time NC Watch is
opened.
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5.4

5.4.1

Trace function

The target system provides two different trace functions.

One is NC Trace, which makes it possible to record real-time data right on the drive. The other is the
network command trace, which can be used to log commands at the network level.

NC Trace

Real-time data is recorded directly on the drive. The recorded data is loaded to Automation Studio from
the ACOPOS device via the PLC and displayed graphically.

Among other things, this trace provides the following features:

*  Setting the control parameters

*  Checking the motor load

*  Checking the load on the ACOPOS

*  Checking the positioning sequence

*  Multi-axis trace (synchronous recording of multiple axes)

The following image shows how the results are displayed in NC Trace:

axis 1. .. Pesitien 1eap gam:el.‘ltl Aerual paur_sen u-l.u.s,ros 08:53:18 Eime/
LEZ000.0le-pos. -0, L0000, i ¥

148000, OWG!' ISSBW 000000

Units

136000.QF - oo oE e

132000,0/ g ' < . . - -

-0, 2 0.9 L4 0.4 Q.6 0.8 L0 L3 L.4 1.6 1.
axis_l... Porition Loon com'.ro.'lllr hct.u.l]. speed, DQIJSIUS UQ £3:19 cime/

18000.0x-pos. L 0. 10000 : : : ! :

14000, U‘y‘-"p :

10000, a—‘ dit.
y-dite.

Units/s

axis_l...Position .\oge controllex: Lng, vezoe, 04/15/05, 08:53:18 cine/
7.0lx-pos. - ~0. 100000 - : : : :

o ox-di £E. <0, 500000
Ll aau "D
L. I]r | habibed

Unite

Example of a parameter trace

A number of different tools can be used for detailed data analysis.

") Like NC Watch, the Trace function can be operated independently of NC Test by opening it
S g .
directly for the NC object.

Saving trace data

Collected trace data can be saved to a file and used again later by ight-clicking in the NC Trace window
and selecting "Save Chart Data".
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54.2

26

teiallivae
Load Multi Axes Trace Data...

Load Data from File...

L Save Data to File...
Information

Load Chart Data ..

1 Save Chart Data . \
20.0p""" Add New Chart

Uity

o0 | Insert Mew Chart
Hide 'this chart' 23131 UnieX
100. 8fc—pe| Remove ‘this chart’
0. ol =7 Remove All Charts
= £0.9 Asrange Charts
E g
TR e Old Data'for this ehart

P Properties ...

0.9

Saving trace data

Motion \ Diagnostics \ NC Trace

Network command trace

The network command trace can be used to record communication between the PLC and the drive.
This means an accurate analysis of the network communication between the controller and the drive
is possible.

Network command trace

Among other things, this function can help check the order in which commands will be sent by the tasks
to the PLC. The procedure is traceable and any errors that might occur can be found quickly and easily.

The network command trace is an expansion of NC Trace and is therefore also opened in the trace
environment.

The network command trace is opened by right-clicking on the NC Trace interface and selecting Show
Network Command Trace. This method can also be used to switch back to the cyclic trace.

Configuration...
Lead Cenfiguration from File...
Save Configurationto File. L. ..

Display Trace Status enly while Trace is active

-

Show Network Command Trace

Start Trace immediately

Opening the network command trace
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The network command trace is constantly active. The size defined for the recording buffer determines
how many entries can be viewed. The recordings are loaded to the trace by right-clicking and selecting
Load Data from Target....

Configuration...
Load Configuration from File...

Sawe Configuration to File...
Display Trace Status
Sheow Cyclic Trace

Start Trace immediately

Load Data from Target., E—

Load Multi Axes Trace Data...
Load Data from File...
Save Data to File...

Information

Loading the data

The network command trace shows a list of entries. These entries provide information about the para-
meters that have been sent to the drive by the NC Manager. Information about the drive's corresponding
response is also provided.

Index Interface Mode NCObject Request Timels]  Timels]  Respomse
114 PLED] 1 neAddS1  [HNC_ACTION_PLCopen MC 4000087

-+ CYCLIC_TODRV_PARID = 234

— AXLIM_V_NEG = 10000 Units/s

—+ ANLIM_A2_POS = 50000 Units/s*

—+ AXLIM_AZ_NEG = 50000 Units/s’

=+ ARLIM_T_INPOS =05

Example of a network command trace

More detailed information can be found in the Automation Studio documentation.

Motion \ Diagnostics \ Network Command Trace

Exercise: Record lag errors using the trace function

Set up a trace for an additive movement using NC Trace.

At too high acceleration or speed, an lag error can happen. The movement stops. Determined by the
data, the maximum speed can be determined.

Check the following settings in the parameter window:

» s=10000
* v=10000

1) Prepare the drive (initialize and turn on the controller)

2) Configure the trace.
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Adding the parameters:

o

Actual speed / set speed
°  Lag error

3) Start tracing.

4) Execute the additive movement.

5) After finishing the trace, set the measurement cursors for the current speed at the beginning and
end.

6) Adjust the chart properties for the current speed curve to display the average speed.
7) Achnowledge axis error

8) Set the average speed as the maximum speed.

ﬁ The trace indicates that the lag error increases up to the configured value and pushes the drive
into an error state.

The average value for an axis can be displayed in the area between the measurement cursors
by making a simple change to the chart properties.

With the changed (reduced) maximum speed of the leg error remains within its borders, the
movement stop no longer occurs.

Exercise: Trace the deceleration ramp
Use a trigger to start recording the deceleration ramp.

Use a trigger to start recording the deceleration ramp. The following parameters must be
recorded:

*  Actual speed / set speed
* Lagerror

The trigger should have the following conditions:

*  Set speed is within the range v_max and v_max — 10%
* "Stop" command has been issued

1) Set the trigger conditions.
2) Perform a movement in the positive direction.
3) Stop the movement.

4) Evaluate the trace recording.
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ﬂ The drive's deceleration can be seen in the trace recordings.
eoce ~~ vax]

xFeeder ... CTRL Position controller: Sec speed, 01/08/12, 14:39:59 time/s
S000.0x-pas. 0.410b00 : | '
2000, O POB- -}~ - 0. 00000 ... S APPYRSY P: PR [P S

20000} -==ccemcbaen L R .
€000 B[ -------ree s
5000.0|

BT e e e e e T S TET

Unitz/s

3000.0

2000.0f """t

1000.0|

Q.0
=1009.0|

=0.2 0.2 0.6 1.0 1.4 1.8

Deceleration of the set speed in the trace

5.5 Commissioning checklist

This section provides step-by-step instructions for commissioning a hardware configuration with drives.

The following points needs to be taken into account:

*  Safety
It is particularly important to test the safety features. includes the emergency stop and the limit

switches installed on the machine.
End switch

@ g
I

E_stop

Limit switches

e Units / Parameters
The configured units must be checked as well as the settings that have been made
(those below, for example):

Resolution of a motor rotation

Lag error

Software limits

Acceleration values / speed values

Stop functions - direction of motor rotation
°  Etc.

Checking the direction of rotation

* Jolttime
Using jolt time is recommended to prevent placing unnecessary load on the mechanical compo-
nents. This is set up using the parameter t_jolt.
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vimisT 4

Jolt time

Tuning & Autotuning

Tuning is necessary in order to adjust the controller settings to the exact mechanical require-
ments.. Automation Studio provides an integrated auto-tuning procedure to determine the con-
troller parameters.

axss 1. .Pesizion leop eomeroller: Aetual position, 04/15/05, 08:53:18 zime/
LE2000. Olx-pos -0, L00000; + : 1 ] i i
L48000. 0fy=por T30 000000~~~ 7o T s
x-dl
La4000. 07 o
H pmdi
E ssov00.0f--
136000, 0F - i —
L32000,0 + i h
-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.
axiz_l...Fosition loop controller: Actusl speed, 04/15/05, 08:£2:18 cime/
13000, 0y T =0, 100000 ; : H : : H :
14000, Ohy-pogs- - - b e OEELE e
3 ~di L. =0, 500000, VoY H ; :
E 1uonn.c|y_ :G K
H 6000.0
2000.0
2000. 0
axis_1...Positiom locp controller: lag 04715705, 08:53:18 cime/
7.0lx-pos. - ~0.100000 : . : : : 3 3
T T e, = |t et At el
3 3.0 peediff. = “.' 500000, ...
H
£ e
............................................................................................................

Performing a tuning operation

o

Motion \ Reference manual \ APC10 \ NC-Objects \ NC-Object "ncAXIS" \ Setup (from V1.24
on) \ Setup for Controller (Autotuning)

Homing methods
To ensure that positioning is accurate, a homing procedure must fist be executed on the drive.
There are a few different ways to do this.

Programming \ Libraries \ Motion Libraries \ ACP10_MC \ Function Blocks \ Drive Preparation
\MC_Home

Motion \ Reference manual \ ACP10 \ NC-Objects \ NC-Object "ncAXIS" \ Homing Procedure

KO TM410 -

Digitale inputs
Check whether the servo drive's digital inputs have been wired according to the defined para-
meters.

I

LI

ACOPOS input

Working with Integrated Motion Control
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Exercise: Impact of the commissioning parameters

Change the following parameters and check their functionality.

1)
2)
3)
4)
5)
6)
7)
8)
9)

Parameters:

Jolt time (t_jolt)

Lag error

Direction of motor rotation (count_dir)
Homing procedure

Find and change the parameters in the parameter window
Save and transfer the changed values

Initialize the servo drive

Start the movement and tracing

Evaluate the trace data

Perform auto-tuning

Start movement and trace

Evaluate trace data

Working with the different homing procedures

Use the Automation Studio Help to explore the different homing procedures. Then, a homing to a
limit switch (if any) should be performed.

n The motor rotates in the opposite direction. The jolt time as well as the lag error were changed.
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6.1

6.2

SIMULATION OPTIONS

Automation Studio supports several possibilities for simulating drives and motors.

Simulation environment - ArSim
If "PC Based Simulation Runtime - ArSim" is used as the controller, then axes can be added and con-
figured for this configuration.

This is done by right-clicking on Slot MO1 in the Physical View and selecting "Insert". A dialog box
appears with MotionlF selected.

To insert an axis, open MotionlF and select SImMACOPOS by right-clicking and selecting "Insert". The
same wizard as before guides the user through the dialog boxes to create configuration modules just
like for a real drive.

Simulating an axis

There is no limitation to the use of diagnostics tools in the simulation. Full functionality is available to
the user.

Motion \ Project creation \ Motion Control \ Creating an axis \ Insert drive

Motor and drive simulation

A motor which is not connected to the drive or cannot currently be moved is able to be simulated. It is
even possible to fully simulate the complete drive.

Motor simulation

Simulation mode is enabled in the NC Test window using the command interface under "Motor Simula-
tion". Simulation is started with the "switch on" command and stopped with "switch off". The motor
simulation can also be activated using the ACOPOS parameter table.

Drive simulation

The simulation mode for the drive can be selected in the NC mapping table. Depending on the mode, a
complete simulation is performed rather than only set value generation without controller cascade.
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% PLOLCPUIF3STZ [NC Mapping] X | -
NC Object Nome NeObi. Channel  Smudstion NC INIT Parameter ALOPOS Parameter Addional Data
ghais(2 ncAXIS 1 EM gais(Za

IF3.5T2 VAus eV A, 1 OFF I

Activating drive simulation in the NC mapping table

Motion \ Reference manual \ ACOPOS drive functions \ ACOPOS simulation
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7 SUMMARY

Drives are managed and configured centrally in Automation Studio.

NC Manager uses the controller to communicate with the NC operating system on the servo drive over
an entire network.

NC Manager is the central component for controlling the drives. It sends parameters and commands to
the drive, as well as providing the user with status information.

The integrated drive concept in Automation Studio

Diagnostic tools provide an efficient environment for testing and commissioning.

This considerably reduces both costs as well as the time needed for programming software, commis-
sioning and maintenance.
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TRAINING MODULES

TM210 — Working with Automation Studio
TM213 — Automation Runtime

TM220 — The Service Technician on the Job
TM223 — Automation Studio Diagnostics

TM230 — Structured Software Development
TM240 — Ladder Diagram (LD)

TM241 — Function Block Diagram (FBD)

TM242 — Sequential Function Chart (SFC)
TM246 — Structured Text (ST)

TM250 — Memory Management and Data Storage
TM261 — Closed Loop Control with LOOPCONR
TM400 — Introduction to Motion Control

TM410 — Working with Integrated Motion Control
TM440 — Motion Control: Basic Functions
TM441 — Motion Control: Multi-axis Functions
TM450 — ACOPOS Control Concept and Adjustment
TM460 — Initial Commissioning of Motors
TM480 — The Basics of Hydraulics

TM481 — Valve-based Hydraulic Drives

TM482 — Hydraulic Servo Pump Drives

TM500 — Introduction to Integrated Safety
TM510 — Working with SafeDESIGNER

TM530 — Developing Safety Applications

TM540 — Integrated Safe Motion Control

TM600 — Introduction to Visualization

TM610 — Working with Integrated Visualization
TM630 — Visualization Programming Guide
TM640 — Alarms, Trends and Diagnostics
TM670 — Advanced Visual Components

TM810 — APROL Setup, Configuration and Recovery
TM811 — APROL Runtime System

TM812 — APROL Operator Management

TM813 — APROL XML Queries and Audit Trail
TM830 — APROL Project Engineering

TM890 — The Basics of LINUX

TM410 - Working with Integrated Motion Control i)




"sabueyo [ealuyos) axew 0] Bl ay) sAIasal SN

"sIauMOo aAjoadsal Jisy) Jo Auadoid sy aie sylewspel palalsibal ||y
"pansasal siybu |le ‘49 Aq 1.0/20/21020
CLCINA/ONI-0€IHL0LYINL

www.br-automation.com



	TM410 – Working with Integrated Motion Control
	Table of contents
	1 Introduction
	1.1 Training module objectives

	2 Drive concept
	2.1 Drive hardware
	2.2 Software concept

	3 The first project
	4 Drive configuration sections
	4.1 Configuration modules
	4.1.1 NC Init module
	4.1.2 ACOPOS parameter table
	4.1.3 NC error text table
	4.1.4 NC Manager configuration
	4.1.5 NC mapping table

	4.2 System settings

	5 Commissioning and diagnostics environment
	5.1 Command interface
	5.2 Parameter management
	5.3 Displaying axis information
	5.3.1 Object states
	5.3.2 Object data

	5.4 Trace function
	5.4.1 NC Trace
	5.4.2 Network command trace

	5.5 Commissioning checklist

	6 Simulation options
	6.1 Simulation environment - ArSim
	6.2 Motor and drive simulation

	7 Summary
	Training modules

