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Requirements

Training modules:

Software:

Hardware:

TM210 — The Basics of Automation Studio

TM400 - The Basics of Drive Technology

Automation Studio 3 or higher

B&R drive system (controller, network, ACOPOS,
B&R motor)
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Introduction

1. INTRODUCTION

The B&R drive concept is fully integrated in Automation Studio. As a
result, a complete and simple project configuration is possible as well as
the implementation of control and positioning tasks.

In this training module we will cover the individual steps needed to create a
drive configuration in an Automation Studio project. We will get to know
the various tools and interfaces used to manage and configure the
individual components.

Fig. 1: Automation Studio with integrated drive concept

It will also be important for us to take a look at the interaction of the
individual components.

Diagnostic tools provide an efficient environment for tests and
implementation.

TM410 The Basics of ASiM



Introduction

1.1 Training guide objectives

Participants will learn the procedure for creating a drive configuration in
Automation Studio.

Participants will also become familiar with the main components of the B&R
drive concept and will know the communication relationships.

You will be able to use the diagnostics tool NC-Test to send commands to
the ACOPOS and simulate specific tests.

You will learn how to use NC-Trace to record specific values for analyzing
positioning procedures.

B&R Drive Concept

Motion Components Basis | Drive Configuration

\ NC Test

Fig. 2: Overview
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2. B&R DRIVE CONCEPT

In the following section we will take a look at the system architecture of
the B&R drive solution. Our goal is to gain a basic understanding of the

procedures and relationships in this system. This knowledge will also be
useful later on when we cover how to operate the ACOPOS servo drives.

Which components make up the B&R drive solution?

A "physical" (= hardware-based) representation of the system configuration
looks something like this:

s ACOPOS 1045
s ACOPOS 1045
ACOPOS 1045

Fig. 3: "Physical" configuration, hardware

The system includes one or more ACOPOS servo drives that are connected
with a B&R controller via a specific network (CAN or POWERLINK).

I TM410 The Basics of ASiM



B&R Drive Concept

Configuration takes place using B&R Automation Studio. Various tools are
available to do this, which can be divided into the following main
categories:

« Hardware configuration, because the right components must be
correctly applied to the different configurations. These settings are
generally made using Automation Studio.

» Software generation, for controlling the drive and implementing
the positioning sequences using an application program. For the
B&R drive solution, the software can be generated on different
user interfaces to meet the user's requirements (PLCopen Motion
Control library, ACOPOS: ACP10 software).

« Diagnostic and test utilities, are also provided to the user in
Automation Studio with specific setups (NC Test) and functions.
For example, certain processes (e.g. positioning) can be accurately
adjusted or values can be recorded for analyses.

The components for a drive configuration were shown in the figure above.
To understand how these components work together, we will now take a
brief look at the individual components and will then combine them in a
common communication concept.
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2.1 ACOPOS servo drives

A servo drive has a large number of parameters for making specific
settings.

Configuring parameters is nothing more than defining settings.

ACP1OPAR_E_BLEEDER EXT REAL) Bleeder Ex
ACPLOPAR_TEMF_MAX_ELEEDER_EXT : REAL) Eleeder: Ex
ACPLOPAR_RTH BLEEDER AME_EXT f | L. REAL) Eleeder Ex
ACPLOPAR_CTH BLEEDER_EXT _ 2 REAL) Bleeder Ex
ACPLOPAR_ACOFQS_POVER_RATED /

ACP10PAR_ACOFOS_CURE_RATE % BREAL) Power stags
ACPLOPAR_ACOPOS_CURE_MAX o REAL) Fower stage
ACF10FAR_PHASE_NON_FARID UINT) Fower mains
ACP1OPAR_STAT_FHASE_MON kemy UDINT} Fower main
ACF10FAR_CHD_EN_OC_STOF - n
ACPLOPAR_MOTOR_TYEE s UINT) fotor: Typs
ACF10EAR_MOTOR_COMFATIEILITY UINT) Motor: Soft
ACPLOPAR_MOTOR_DATE | UDINT) Motor: Tes
ACP1OPAR_MOTOF_ORDERTENT | STR32) Mator: Ord
ACPLOPAR_MOTOR_ SERIALNUMEER | STRIE) Motor: Sex
ACPLOPAR_MOTOR_ERAKE_CURR.RATED REAL) fotor: Hold
ACP1OEAR_MOTOR_BRAYE TORQ;RA 3 REAL) Hotor: Hold

ME

ACPLOPAR_MOTQR_ERAKE_ON_T

ACPLOPAR_MOTQR_ERAKE_OFF_TINE | REAL) Motor: Hold:

ACP10PAR_MOTOR_VIND_CONNECT USINT) Hotor: Uin
ACPLOEAR_MOTOR_FOLEFAIRS USINT) Hotor: Hunb
ACPLOEAR_MOTOR_VOLTAGE RATED REAL) Hotor: Rate

ACPLOPAR_MOTOR_VOLTAGE CONST Hotor: ¥Yolt
ACP10PAR_MOTOR_SPEED RATED Hotor: Rate
ACPLOEAR_MOTOR_SPEED_HAX Hotor: Hazin
ACPLOPAR_MOTOR_TORQ_STALL Hotor: Stal
ACPLOPAR_MOTOR_TORQ_RATED 4 Hotor: Rate
ACPLOPAR_MOTOR_TORQ_MAL Hotor: Peak
ACPLOEAR_MOTOR_TORQ_CONST 5| v
ACP10PAR_MOTOR_CURE_STALL ] Hotor; Stal
ACPLOPAR_MOTOR_CURE_RATED

ACPLOEAR_MOTOR CURE_MAEL
ACPINPAR MOTOR WTND CROSS SF

2}
o

REATY Matmr: Tine

Fig. 4: "The ACOPOS has a large number of parameters"

Essentially, these parameters can be divided into two groups:
Parameters for the hardware configuration
The ACOPOS must be set up for the connected hardware:

» Characteristics of the motor and holding brake (if present)

* Insert cards on the ACOPOS (encoder and network cards)

Parameters for positioning sequences

The ACOPOS has parameters that are used to control and to check
positioning sequences:

e Movement parameters, commands and status values

* Monitors

Note:

Configuration of drive motors and encoder systems is supported by a
wizard in Automation Studio. Fully pre-defined parameter sets can be
used with B&R motors.
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The ACOPOS servo drive has an internal logic. This internal logic is called
the NC operating system.

It manages the many parameters on the ACOPOS and contains all of the
components used for positioning.

NC Operating System

~ Controller

Fig. 5: NC operating system on the ACOPOS

Note:

The various servo drive types in the ACOPOS family have different
power elements (control power). The control logic is completely
identical. This means that the configuration of different ACOPOS
types (1022, 1045, etc.) is the same for the user.

Note:

What does "NC" stand for?

The prefix "NC" (Numerical Control) is used in Automation Studio for
all software components that are used on the PLC to operate Motion
Hardware (ACOPOS, etc.). These components are handled using
Motion Components in Automation Studio.
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2.2 Control and communication

As explained earlier, there are many parameters available for operating a
drive on the ACOPOS. A clearly arranged user interface was developed to
put all of these parameters into perspective; the NC software.

| NC Manager |
L

Fig. 6: NC Manager on the controller

The NC Manager is the link between the user application and the servo
drive's NC operating system.

An operating structure (NC data structure) is provided for configurations
and for operating the respective drive object.

When using the NC Manager, commands are sent using simple functions.
Further communication to the NC operating system for executing the
respective actions is then handled by the NC manager.

This means that the user does not have to tediously configure the
numerous parameters in the servo drive. The user is provided with a
clearly structured user interface and, as we will see later, simple functions
for sending commands.

How is data exchanged?

Coordinated data transfer is required to execute the functions of a drive
(value initializations, positioning movements, etc.).

Relevant information is exchanged between the controller (NC manager)
and the servo drive (NC operating system) via a network.

The B&R drive solution uses both network types ETHERNET POWERLINK
and CAN (Controller Area Network).
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Two types of data are transferred:

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

 Status data is sent from the servo drive to controller.

SPUBWILIOD
Jajawe.ed
UOROW

status

parameter

Encoder D
actual value
R
\% |
Motor v
set value
E

Fig. 7: Communication between NC Manager and ACOPOS

Note:

For example, an absolute target position can be specified as a
positioning parameter. A corresponding command ("absolute
positioning") is then used to start the action. The servo drive executes
the desired action with the corresponding parameters. There is always
information about the current status of the drive on the controller for
monitoring the process (e.g. query: "drive at target position?").
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2.2.1 Operating possibilities

The user has two possibilities for operating a drive:

 Standard PLCopen motion control function blocks
« ACP10 software (B&R-specific interface)
ACP10 software (B&R specific interface):

This operating mode offers a structured and well-organized interface
for controlling drives.

All of the drive data (parameters and status values) is made available
in a data structure (NC structure). This provides the user with clearly
arranged access to all of the important settings for the drive.
Commands are sent to the drive via NC actions. The drive then

returns status data indicating whether the action has been executed
correctly.

Application Layer

NC Operating System =

. Controller

e rerr—
Control logic

Fig. 8: Drive operation with ACP10 software, data structure

Standardized PLCopen motion control function blocks:

The ACP10_MC library provides function blocks for drive control.
The function blocks are organized in clear categories. Each function
block offers the setting of all parameters which are relevant for an
action (e.g. "relative movement") and returns the respective status
information.

MC_Power |

— Axis MC_Home |
—— Enable |

— As MC_MoveAditive

Execute

—1 Axis Done  fomm
— Position
. =1 Execute Busy p=——
= HomingMode
=1 Distance CommandAborted
= Velccity Error
—1 Acceleration ErrorlD

Deceleration
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Drive operation via PLCopen Motion Control:

SPUBLULIOD
Jajeweled
uopow

status

Encoder

D

R
,—i 1
Motor v |

E

actual value

set value

Fig. 9: Drive operation via PLCopen Motion Control

In addition to the function blocks that are defined for drive control in the
PLCopen Motion Control Standard, B&R also offers specific function blocks
for special ACOPOS functions (e.g.: cam profile automat, etc.).

These function blocks are operated the same way as the standard
functions.
This enables full utilization of the entire ACOPOS range of functions.

?‘0?4\0 Mc'le,.
% n T
Stani,zeid Detailed information about operating the
Functions ACP10_MC function blocks is provided in the
- training modules "TM440 Motion Control
BaR specific Basic Functions" and "TM441 Motion Control

Funections . . .
Multi-axis Functions".

. e
- &
“I functiona\ ¥ J
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2.3 Software concept

The object-oriented approach is based on the NC objects.
These software objects represent "real objects" on the controller. Every NC
object has an operating structure.

There are a few different NC objects:

* Real axis
* Virtual axis
e CNC system

The NC Manager manages these NC objects.

It sends the commands that have been made together with the defined
parameters from the operating structure to the corresponding ACOPOS
servo drive, which the object was assigned to. It also ensures that the
corresponding status values are returned to the structure of the respective
object.

- Real axis: This NC object is used to
operate a real drive with motor and
position encoder. All components
needed for this are provided in the
operating structure of the NC object.

- Virtual axis: In addition to the real
axes, the ACOPOS also offers the
option of operating a virtual drive. This
drive works solely as a type of "set
value generator" (i.e. generates values
for position and speed) and is operated
identically to a real axis. This can be
used for various applications like
linking a real axis to the position of a
virtual axis.
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- CNC System: A CNC system is an
application, in which multiple axes are
linked with each other and perform a
common, defined movement. The CNC
system handles the management and
coordination of the individual CNC

axes.

The operating structure of NC objects differs according to the different
areas of application where 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.

The Basics of ASiM  TM410 H
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3. DRIVE CONFIGURATION

The following section will deal with adding a drive to a project and
configuring the settings. We will also take a closer look at the tools used in
Automation Studio for managing the drive objects.

Note:

In automation technology, a drive object is often referred to as "axis
object" or "axis".

3.1 Inserting an axis

A hardware configuration with the following structure must be integrated in
Automation Studio:

[
:
5

CAN / Powerlink

Encoder

Fig. 10: Drive configuration
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An ACOPOS can be added by right-clicking on the respective interface
card (CAN or POWERLINK). This is shown here using a CAN interface.

The desired interface for inserting the ACOPOS must first be selected and
opened.

Uil tm410/CP476 - Automation Studio

File Edit “iew Insert Open  Project  Online  Tools  Window  Help

|Project Explorer » x|
Model no. I Slot | Desdq
Faw PLCT
- 2003 PLC  Mad
| 571
FCP47E.BO-1 I D

Cpen Software Configuration
Cpen Permanent Variables
Cpen Setial

Cpen gF'LI Configuration

Fig. 11: Opening the desired interface

Right-clicking on the desired interface and selecting Insert opens the
dialog box for selecting the supported components for this interface.

i3 tm410/CP476 - Automation Studio - [SLO [CAN]]

I File Edit Wiew Insert Open  Project Online  Tools  Window Help

|Project Explorer - x] Slave Module | Slave Eackplanel Connection
Model no. | siot | Desd [[E% IFzican)
-9

PLC Mod W
=1 Delet

SLO Cent GoTo
351 Properties. ..
552
553
554
S0

Fig. 12: Inserting hardware
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The corresponding ACOPOS servo drive is selected from this dialog box.

Select controller module ﬂﬂ

Model nao Description

JEXZHZ.6

= 2003 Systern BAR 2003
7EX481.501 Powaetlink /0 Slave, 24vDC
TEX48450-1 Pawetlink /0 Slave, 24vDC. HUB

E ACOPOS BAR ACOPOS
#1010.00-2 Servo Drive 3 x 400-450% 1A 450
gw1010.60-2 Servo Drive 1x110-230% 2,94 450W
#1016.00-2 Servo Drive 3 x 400-450% 164 700w
gw1016.50-2 Servo Drive 1x110-230% 3,64 700W
gv1022.00-2 Servo Drive 3x 400-4580% 2.24 Tk
g1045.00-2 Servo Drive 3 x 400-480% 4. 44 2kW _
941090.00-2 Servo Drive 3 x 400-480% .84 kW
gv1180.00-2 Servo Drive 3 x 400-4580% 184 kW
gw128mM.00-2 Servo Drive 3x 400-480% 1284 B4KW
#1320.00-2 Servo Drive 3 x 400-480% 32A 16KW
gw1640.00-2 Servo Drive 3 x 400-480% B4A J2kW

Bl ®20 System BAR X20

[ Tieecilzes L %20B0083 xé/u Bus Controller Powerlink Ll
products

& Insert module  Beplace module

< Back | IEst > I Cancel |

Fig. 13: Selecting the hardware components

The node number is specified in the next step.

The node number is important for uniquely identifying the respective
ACOPOS on the bus. Therefore, the node number set on the interface card
must be entered:

/x|

Module: V1045

System: ACOPOS

Type: PowerLink contrialler
Model nuribar BVI045.00-2

Motlule sddress:  none

Backplane number.  none.

Bus number: none:

Addrass.

This numbermust correspond with the

dial switch sefling on the module
Mode: |controlled Nade =]
Muliplexad statian I

Fig. 14: Setting the node number

Note:

The node number on the ACOPOS interface cards should be set with
hexadecimal, but specified in Automation Studio as decimal.
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The next dialog box is used to specify the first insert card on the ACOPOS

(in this case, CAN insert card):

Select Plug-in card 1 | ﬁﬂ

Plug-in card 1 __
5
ISAC_IT 'I 0.60-2, ACOFOS CAN interface 1§ :J
ACT10E {interface
8ACT10.60-1, ACOPOS CAN interface
| =]
< Back: et > | Cancal

Fig. 15:Exact definition of the CAN insert card on the ACOPOS

Clicking on Next will continue with the wizard.

The second insert card on the ACOPOS is specified in this dialog box.

We will select the EnDat interface.

Select Plug-in card 2 1[51

Plug-in card 2 I
|8AC120.60-1, ACOPOS EnDat interface =
Madule type:
|C120- EnDat encoder ~]|

<Back Cancel

Fig. 16: Definition of second insert card on the ACOPOS

The next dialog box is opened by clicking Next.
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In addition to determining the intended use based on CNC or standard
positioning tasks, the following dialog box can also be used to determine
whether PLCopen should be used for programming. In this case, the
required ACP10_MC library is automatically imported to the project.

Select Drive Usage ﬂﬂ

ﬁ Drive Usage

® hotion Contral & CHMC

[v uze PLCopen

Used Librany: ACP10_MC

< Back | MNext > | Cancel

Fig. 17: ACOPOS intended usage

Clicking on Next will continue with the wizard.

The motor must still be determined in the following step. Certain aspects
of the subsequent approach will vary depending on the selected motor.

& BARmotar

‘Selecta motor by BER order number or mator wizard.

" Newmatar

Create a new set of motor parameters. All parameter valuss will be setto
o : : .

It from file

Impert an existing setof motar parametars.

Mo matar

<Back 1 Meas | Cancel

Fig. 18: Dialog box for determining the motor

Clicking on Next will continue with the wizard.
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Possibilities for defining the motor:

When using a B&R motor with EnDat encoder, definition of the
motor or configuration of the motor's electrical characteristics for
the ACOPOS can be skipped by selecting Finish.

B&F: Order number:
B ll. [meL l|'-__|E4 -] =] e Ll.
| Rat el Revision: [D2 «

< Back Finish_ Cancal
L\rl.

Fig. 19: Selecting the respective B&R motor

EnDat encoders have what is called an embedded parameter chip.
All relevant motor parameters are stored in the EnDat encoder's
electronic memory. The values required for defining the motor are
automatically read by the ACOPOS during power-up.

The motor definition cannot be skipped when using a B&R motor
together with another encoder system (without embedded
parameter chip). In this case, the exact motor name must be
entered in the dialog box shown above using the B&R model
number (type number shown on the type plate of the B&R motor),
before the hardware configuration can be completed by pressing
Finish.

The pull-down menus should be set to the appropriate values.

Automation Studio contains data for all of the motors in the B&R
product palette.
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*  When using a motor from another manufacturer (with an encoder
system without embedded parameter chip), the motor type must
be defined first (synchronous/induction) and then the required
parameters (motor data sheet, dimensions). Detailed information
on this topic is covered in the training module "TM460 Starting up

Motors".
20

(" B&Rmotor.

Select a motor by B&R order number or motor wizard.

I _:'Ne»/\moim,

Create & new set of motor parameters. All parametervalues will be setto
?E':I’D. .

" Impart from file

Import an existing set of mator parameters.

Mo motor

<Back | Next> e

Fig. 20: Selecting a motor from another manufacturer

New Motor Zl EI
(& Synchranous © Induction
Nah’lé IMDtDrA
< Back | . Finish Cancel

Fig. 21: Differentiating between synchronous and induction motors

After being completed, the hardware configuration is applied to the project
together with the parameters from the motor definition.

=-Js Svi045.002 BP  ServoDrive 3 x 400480 4.44 2k
2ac110.60-2 1 CAM interface
3 2AC120.60-1 2 EnDrat encoder interface
9 3
9 4
A BMSAZLE4-42 - RevDD M Servo Motar

Fig. 22: Inserted ACOPQOS in the hardware tree
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Note:

When an Ethernet POWERLINK connection is used, Automation
Studio checks the defined cycle time. ACOPQOS requires this time
value to be a multiple of 400yus:

B&R Automation S5tudio

P The Powerlink cvcle time For this interface is currently set to 1000 ps.
\.V) The cycle kime For ACOPOS servo drives must be a multiple of 400 ps.

Set the cycle time to 2000 ps?

Yes Mo |

Fig. 23: Automatic definition of the Ethernet Powerlink cycle time

When using the POWERLINK connection, the POWERLINK cycle
should be used as timer for the task class system. This setting can
be made in the CPU settings (select the tab Timing —>System
Timer).
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3.1.1 ACOPOS hardware configuration:

It is also possible to expand or alter the hardware configuration of an
ACOPOS servo drive. The following options are available:

Inserting ACOPOS insert cards:

todel no. I Slaot
Sl ExAMPLE
T 2003 BF
Zg 5 e-g-
-1 7CPATEEDA 0 .
5 01 * EnDat interface
] nz )
3 03 * Resolver interface
| 04
_9 1 °
J+  8v1045.00-2 BP etc. ...
. 8aC110.60-2 1
—E BACT20.6041 2
—:g 3
=
o To Masker
Dizahle
Properkies ...

Fig. 24: Inserting an ACOPOS module

Adding a motor:

b odel no. I Slot
Elgrs  EXAMPLE
k2003 EF
Egﬂ 51
i FCP4TE A0 0
g"i 01
7 02
g‘i 0.3
g’i 0.4
L gj 1
Je  =n1045.00-2 BF
i, 8ac110.60-2 1
FEw  BaC120601 2
- gi ]
-7
—
Deleﬁg
30 To Masker
Disable
Properties ...

Fig. 25: Inserting a motor
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3.1.2 Software objects

All necessary software components are automatically added to the project
when inserting the first ACOPOS for specific NC software:

Type / name Description

System objects

acp10man NC manager, operating system expansion (controller)

acp10sys NC operating system for the ACOPOS (the user can also
decide to store this on the controller)

acp10cfg Configuration for the NC software

Libraries "Operating the NC objects"

acp10man Data types for the NC structure

acp10par Constants for ACOPOS parameters

ncglobal NC functions and constants for NC command codes and

NC parameter values.

Note:

If, for example, an ACOPOS is added to a POWERLINK interface for the
ACP10 software, then the "powerlnk" library is also added if it does not
already exist in the project. It is required for the operation of the
POWERLINK network.
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3.2 INIT parameter module

An INIT parameter module (= NC software object) can be added to the
project for each axis type (real axis / virtual axis) to define fixed settings
(initial settings or defaults) for basic parameters (e.g.: maximum
acceleration, controller parameters, etc.).

3.2.1 Inserting an NC software object in Automation Studio

A new object can be added by right-clicking on the folder with the project
name in the Logical View and selecting Add Object.

Project Explorer - X

Ohject Mame

Open with Explarer types far all cars
bles for all cars

= Libt ies
B g type conversion declaratians
B CLt port library
B 1131-3 standard functians
B g Copy C Manager
w- @ Paste

Fig. 26: Inserting an NC software object

The corresponding category Motion is selected under Categories. A new
INIT parameter module can then be selected from the right half of the
dialog window by choosing New NC INIT Parameter Axis.

x
Categories: Templates

{7 Package {3 Existing Data Object

{1 Program B Mew ACOPOS Parameter Tahle
@ File CEMew CHC Program

- Data Object 4 Mew CHC Tahle

-~ Motion [ New NC Carn Profile

El Library I Mew MNC Error Text Table

{0 Wisualization

= MNew NC INIT Parameter Axis
o Mew WO IMTHgarameter CHC Systerm

MNCINIT Parameter Axis

MNext > I Cancel Help

Fig. 27: Selecting a new INIT parameter module

TM410 The Basics of ASiM



Drive Configuration

This dialog box can be used to enter a name and a description for the new
INIT parameter module.

To insert an INIT parameter module for a real axis, we will choose the
subtype ACP10:Axis.

New NC INIT Parameter Axis ﬁ

NCINIT Pararmeter Axis

Ohject name:

Description: |ACP1 0: Axiz data object.

Yhat kind of file dao you want to generate?

¥ Data ohject file: [Mewinitaxis1
Sulstyeer |ACP10: Axis ~|

< Back | et > I Cancel Help

Fig. 28: Entering a name and description for the INIT parameter module

We will assign the INIT parameter module to the active CPU.

%> New NC INIT Parameter Axis &

Do you want to assign the new ohject now to a CPU?

(@ e 1o active CPU.
¢ ‘Yes toall CPUs

¢ Nodo na‘th'ﬁhg

< Back | Firis h% I Cancel Help

Fig. 29: Assigning an inserted INIT parameter module to the active CPU
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After finishing this dialog box, the INIT parameter module can be opened
and edited by double-clicking on the name of the corresponding module in
the tree structure of the the Logical view.

- i[> MachineA A package of related programs and data object:
£ E MewPackagetyp  Global data types

G-

MewPackagewar  Globalwariables
MNewlnithx ACE10: Axis data ohject.
Lo ] [Newlnitde ax £€

[T

Fig. 30: Opening an INIT parameter module for editing

The following image shows the structure of the INIT parameter module. All
basis axis parameters, such as parameters for a basis movement are "pre-

defined".
MNarme |Va|ue | ILInit | Description
Bl ACP10AXIS _typ

: dlig_in Digital Inputs

encoder_if Encoder Interface

limit Limitvalue
; contraller Contraller
= move bovement
= stap Stop koverment

parameter[0] Fararmeter recaord

- parameter[1]

Fararmeter recaord

parameter[2] Fararmeter recaord
parameter[3] Fararmeter recaord
Homing procedure

Basis movements

Units/s Speed in positive direction
Units/s Speed in negative direction
Unitsfs®*  Acceleration in positive direction
nitsfg? Deceleration in positive direction
Unitsfs®*  Acceleration in negative direction
nitsfg? Deceleration in negative direction
Messages (errors, warnings)

Bl message

Fig. 31: Structure of the INIT parameter module

The values set in this structure are then applied to the data structure (NC
structure) of the NC object during each system startup and can be
initialized on the ACOPOS (i.e. enabled for ACOPOS operation) using a
command ("Global Init").

Note:

If changes should be made to the INIT parameter module in
Automation Studio, it must be saved in the project. The changed INIT
parameter module values are not valid on the ACOPOS until the
project has been transferred (with the "Global Init" command).
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Notes:

Assignment of an INIT parameter module to an NC object (real axis,
virtual axis, etc.) is variable. For example, a drive (NC object "real axis")
can be assigned another INIT parameter module using a corresponding
dialog box.

Detailed information about all subgroups and parameters for the NC

objects can be found in the Automation Studio online help.
L—‘_Il:@ MiC Software

=[] acri0

+- @ Revision Information MC Software ¥Z2,4.0,1615

@ Concept

it

=L M Object "ncaxIs

-@ ChEryism

b El zeneral Information

-@ Metwiork

-@ Initialization of a Parameter List
-@ Global Initialization

-@ Simulation Mode

-@ Digital Inputs

-@ Encoder Interface

-@ Lirnit %alues

-@ Conkroller

-@ B ake

e El General Move State
-@ Sktopping a Mavement
-@ Homing Procedure
-@ Basis Movements
-@ Daka Block TransFer
----- El Monitar

-@ Handling of Messages (Errors, Warnings)
i+ NC Object "ncy_AxIS

Task: Inserting an axis

Use the method described above to insert an INIT parameter module for
a real axis in your project.
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3.3 Settings for the NC software

Assigning INIT parameter modules to axes:

Double-clicking on the ACOPQOS in the hardware tree will open an NC
Mapping Table where the INIT parameter modules can be assigned for the
axes. The INIT parameter modules that have already been created in the
project are offered.

A new module is created by entering a new name.

Because an ACOPOS has a real axis as well as a virtual axis, an INIT
parameter module can be assigned here for both axes.

Help

h@@%/‘%%ﬂ“ Llﬁﬁﬁ|ﬁﬂ|%l§l|‘l‘$|%a+—#‘

NG Object Name | e Object Type |channel [NCINIT .. [ACOPOS Param... [Additonal Data | Description
SL1.851IF2.5T1 Axis] nCAXIS 1 it
SL1.551IF2 5T Wawisd ncy_AxlS 1 w

Fig. 32:Assigning an INIT parameter module for the real and virtual axes in the axis mapping table

NC software version being used:

The NC software version being used can be determined via the library
version of the acp10man library in the Logical View.

The NC Software version can be seen by right-clicking on the acp10man
library in the Logical View and viewing the Properties on the Details tab.

e

i acplOman - Properties

General Details |Librarv| Denendancias |

Q [} acpllman

™| Wse default

>
to current package

Wisiility: @ Global

Encrypted O

Fassword |

Canfirm |

QK I Cancel Al

Fig. 33: NC software version being used
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The NC software version can be changed by inserting a different version of
the acp10man library.

&’ Existing Library ﬂ
An existing libran:
BAR Libraries B Bonjour ~
4| E@_ BrAutomation _I
=2 AS
Recent folders... B BiSetup J
- B HelpRrde
[ Add as Reference B HelpR-an
FE By Librany
Version: I iCF}E_MC
L cpllman
V2010 | ¥ & Acpllpar
\1.24.4 - -2 Acplltun
1990 — 42 Amclman
1.99.2 & AsArClg
1,993 -4 Ashronet
/199 4 42 Ashilag
w2.00.0 -~ AsArProf
2.00.1 — ) AsCANopen
o &9 AsCishMan -
A
o | »
< Back | et > I Cancel | Help |

Fig. 34: Changing the NC software version

Automatic NC operating system version update:

*  When using SG4 controllers, the operating system required for the
ACOPOQOS devices is stored on the controller by default.
When transferring the project, the ACOPOS operating system is
transferred to and stored on the controller. During ACOPOS
startup, the NC manager automatically transfers the ACOPOS
operating system stored on the controller to all ACOPOS servo
drives that contain a different version.

* In order to save memory space, this is not the default on SG3
controllers and therefore must be enabled if desired.

* Automatic version update for the NC operating system can be
enabled by right-clicking on the (SG3) PLC in the Configuration
View and going to Properties on the Motion tab.
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m410/5G3_CP476 - Automation Studio
File Edit Wiew Insert Open Project  Online Tools  Window  Help

PEHE L RE o XeSAE B EE S AED D

| Project Explorer v x|

Canfiguration Batch
E 8 Configl O
o Hardware. he

G- g PLCT

(¥ SE3_CP476 [Active]
[ Hardweare. hc

&) PLC1| - Properties

|| Build Events | Motion

| General || Build || Transfer || Online || WC

B |okdap.iom
B Pvbap.wwm

: gysconf.br
] AeplOmap.ncm

tore NE OEeranfng spstenn on target.

Fig. 35: Enabling automatic version update for the NC operating system

During the project transfer, the data segments of the ACOPOS
operating system transferred to the controller are transferred to
the

NC Manager on the controller. The NC manager then continuously
passes these data segments on to all ACOPOS servo drives that
contain a different operating system version.

Because the ACOPOS operating system is never stored on the
controller and Automation Studio has no direct access to the
ACOPOS servo drives for version-checking, it would also be
transferred to the controller during the project transfer, if all
ACOPOS servo drives already contained the correct version.
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NC configuration:

| Project Explarer v x|

Canfiguration Batch
= E‘i Configl [Active] O
------ . Hardware. he
Bt F'LC‘I
----- Cpu.zw
[ 'E: Cpu.per
----- # lokap.iom
----- Bl Pubdap.swm
----- IR
----- 8] ArConfig.itc
----- W] spsconfbr
----- W] shaconfayc
----- w] AcplOman.br
----- w| AcplOzys.br

. m AcplOchg.ncc
. _;_"r] Aopl Omap.nem
----- Ei acpl10cfg ape

Fig. 36: Configuration view

The following table is opened in the right side of the window by double-
clicking on the file acp10cfg.ncc in the Configuration View:

Acpl10cfg.ncc [NC Manager Configuration]

Marre alue Description
=] ,|§1 [Confiquration data for ACFE10 ]
@ Nurber of data records per ACOPOS for Metwork Carn... 150

 Size of data buffer for trace data upload [Bytes) 1200
- @ Task class for NC Manager task Cyclic #1
-4 se global Pv as NC object Mo
[ MNetwaork initialization (ACOPOS starup)
i @ Execute atNC software initialization es

@ Execute automatically after ACOFOS reset o
= ‘Warning for non-ascending node numbers (only far.. Yes
e @ Indicate network errors betfare first NC action (onkyf.. ves
Metwork Command Trace

= 4 Enter Parameter Sequence records Mo
L g Enter ncaction() calls o
B , Pu:uwerlmkmterfau:e[[l]
v @ Interface name L1552 R

Fig. 37: NC Manager configuration

It is usually not necessary to change the default settings. Therefore,
changes should only be made by advanced users!
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Note:

Detailed information about the NC configuration settings can be found
in the Automation Studio online help.

L——_Il:ﬂl Mation Components
@ Inkroduction
1+ @ NC Objects
@ NC Daka Modules
El[ﬂ M Configuration
Ell:ﬂ| MC Hardware Configuration
- Aszigning Hardware Channels
@ IJpdate MC Managers
@ Configuration Maodules
@ Flexible MC Configuration

Task: Project download

Download the project with the new software components. If necessary,

the system starts the transfer of the NC operating system to the
ACOPOS.
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3.4 Flexible NC configuration

The flexible NC configuration offers the possibility to define all of the NC
software objects and properties required for an axis in a NC mapping
table.

For example, one INIT parameter module can be used for multiple axes.
This is why the rule of unique assignment between INIT parameter
modules and axis objects was cancelled and the NC concept was expanded
based on INIT parameter modules without fixed hardware assignment.

The following three changes must be made in the project to use this
flexible type of management:

* Redefine the NC objects and their hardware assignment in an NC
mapping table

+ Disable the ACOPOS module in the hardware tree

e EXAMPLE
™ 2003 BP
= 51
FLf FCP47EED-
-1
e B4R 007 P

0
1

B
BACTI0EDZ 1
% 040120601 2
3

4

M

B
gl BMSAZLE4-42

Fig. 38: Disable the ACOPOS module in the hardware tree

The ACOPOS module must then be disabled in the hardware
tree to correctly set the definitions in the mappg table:

Note:

If the ACOPOS module is not deactivated in the hardware tree, a
conflict occurs if the same NC objects (real and/or virtual axis) have
also been entered in the deployment table ("double definition"). We
recommend entering and managing all objects in the deployment table
from now on.

The dialog boxes for the NC configuration are still offered via the
module entry in the hardware tree (deactivated element).
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3.4.1 Inserting an NC mapping table

A new object can be added by right-clicking on the PLC in the
Configuration View and selecting Add Object.

File Edit Wiew Insert Open Project Online Tools  Windc
[oBEd|) m@oo [ xoddg SR X jad

Configuration I Batch I Description
E 7 Config2 [Active] O Fickup
e.hc

Cipen with Explorer
Add Configuration. ..

ion of permanent variables
ing file

ping file

ping File

ronfinuratinn file

g

=

Fig. 39: Adding a new object - NC Mapping Table

Select New NC Mapping Table from the Motion category.

S aadobiect
|

Categories Termplatas:

I Package & Mew ACOPOS Configuration File
I Software Canfiguration Mew NC Configuration
) 10fMariskles (=1 hew NC Mapping Tab
13 File

-2 Mation

- Wisualization

{2 Data Ohject

|2

MNC Mapping Table

MNext » I Cancel Helg

Fig. 40: Inserting a new mapping table

Clicking on Next will continue to the next dialog box.
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A name for the NC Mapping Table is entered in the top field of this dialog
box. Additionally, a description can also be added. We will select the
subtype ACP10: Mapping Table.

New NC Mapping Table

NCMapping Tahle

File name: [Newhchiap.nem

_Djascriéi?nn; |NC Ma_p_ping Takle

Subtype: [ACP10:Mapping Table ~_+ |

<Back | Finish I Cancel Help

Fig. 41: New NC Mapping Table

After selecting Finish, the procedure for inserting the Mapping Table is
complete.

The NC objects and their hardware assignment can now be re-defined in
this table.

The Mapping Table can be be opened by double-clicking on the
corresponding file name.

Project Explorer

Configuratian
= IIf Config2 [Active]
- Hardware hc
= @ PLCI
Cpu.sw
Cpu.per
lokap.iom
Putdap wem
B Wisualwom
ArConfig.rc
sysconfhbr
sysconf.syc
Acpl0man.br
AcplOsys.br
Acpl0ctg.nce
Acpl0map.ncm
acpl0cfg.apc

Fig. 42: Opening the mapping table
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The following fields are provided to configure the hardware-software
assignment for the individual NC objects (each in one line):

==

MNC Object Name |Module Address |Nc Ohject Type |Channe| |NCINIT Farameter |ACOPOS ParameterlAdvancedlAdditiDn... |Descripti0n

Fig. 43: New NC mapping table

What is defined in these fields?

* "NC Object Name":

MNC Object Name |

A name that is unique within the entire project is defined in the
"NC Object Name" with a maximum of 32 characters. This name
will be required later for accessing the NC software object in an
application program in the NC function ncaccess() (see the more
detailed modules TM440 and TM441).

¢ "Module Address"

todule Address

SL1.551IF2.8Tx

A selection list is offered for "Model Address", in which all
network interfaces are displayed. At least one of the NC
hardware objects (e.g. ACOPOS) is connected to a network
interface.

The x at the end of the address string must be replaced by the
node number of the corresponding ACOPOS.

«  "NC Object Type"

Mo Object Tyvpe
EEEE -

The type of NC object is defined here. As discussed earlier, in
addition to the operation of real axes (ncAXIS), every ACOPOS
also offers the possibility of operating a virtual axis (ncV_AXIS).
Both object types can be used simultaneously on the same
ACOPOS module.
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"Channel"

I Advanced |

For ACOPOSmulti: determines the axis on the servo drive in the case
of double-axis modules.

"NC INIT Parameter" (- optional)

|NCINIT Farameter |
| |

Definition of an INIT parameter module. The settings from this
module are transferred to the corresponding parameter in the user
data of the respective NC software object during the NC software
initialization.

All INIT parameter modules in the project are offered for the
specified NC object type. An INIT parameter module can be specified
in NC mapping tables for as many NC software objects as needed
under the column "NC INIT Parameter".

"ACOPOS Parameter" (- optional)

I ACOPOS Farameter |

|axPar LI

"ACOPOS Parameter" is used to define an ACOPOS parameter table
whose parameters should be transferred to the corresponding
ACOPOS unit during the NC software initialization (more information
about the ACOPQOS Parameter Table is available in section "3.5.
ACOPQOS Parameter Table").

All ACOPOS parameter tables in the project are offered for selection.
An ACOPOS parameter table can be specified in NC mapping tables
for as many NC software objects as needed under the column
"ACOPOS Parameter".

"Advanced"

I Advanced |

All advanced network settings can be made here. When using the
ETHERNET POWERLINK network, the parameters e.g. for the
Powerlink property "Multiplexed", can be defined here.
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« "Additional Data" (- optional)

Additional Data I

Additional data for an NC software object can be directly entered in
XML syntax in the "Additional Data" column (e.g. for advanced
functions).

« "Description" (- optional)

| Description

This area provides a place for notes and comments.

These entries are used to assign the hardware components (ACOPOS
modules in the network) to corresponding software components (NC object
types, INIT parameter modules, etc.).

Note

A selection list is offered for the "Network Interface" field in the
mapping table where all network interfaces with at least one connected
ACOPOS are offered.

It is necessary to insert an ACOPOS for the corresponding interface as
shown in section "3.1. Inserting an Axis" before switching to the flexible
assignment ("flexible NC configuration").

Slave Module | Slave Backplanel Maode Mo, | D ezcription
EW IF2[CAN)
L ;1(;. 21045 00-2 Serva Orive 3 & A00-4800 4 48 2k
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This type of management offers the following advantages:

The NC objects are configured and managed in a clear and structured
manner in a table and can be easily changed when necessary. This brings
the following advantages for the user:

* Flexibility
* More clarity and structure, especially for larger projects.
e Multiple configuration modules (mapping tables) allowed

* Flexible assignment of the INIT parameter modules and ACOPOS
parameter tables for all NC objects

* Use of symbolic names ("NC Object Name") for simplified access
when working in the application program.

mil Table

NC Software Objects

aaaaaaaa

INIT Parameter Modules
aaaaaaaa -

ACOPOS Parameter Tables

Fig. 44: Flexible NC configuration

Note:

In the more detailed modules (TM440 and TM441), we will get to see the
extraordinary advantages of assigning symbolic names for accessing an
NC object. In the application task, the NC object can be accessed using
this name. Changes to the configuration (interface, node number, etc.) do
not have to be taken into consideration in the program.
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Note:

Additional information about the characteristics and settings for flexible
NC configuration can be found in the Automation Studio online help.

EIEQ K Configuration

* M Hardware Configuration

Elfﬂ| Flezxible MC Configuration

- |E] INIT Parameter Modules without Fix Hardware Assignement
M Deplovment Table

Q ACOPOS Parameter Table

Fig. 45: Automation Studio Online Help
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3.5 ACOPOS parameter table

Parameters on the ACOPQOS can be addressed directly. In the earlier
sections we saw that the ACOPOS servo drive has a large number of
parameters. Parameters are provided on the ACOPOS to define
configuration-specific data (motor characteristics, encoder, etc.), as well as
to define commands (positioning movements, etc.).

Note:

The NC software provides a clear, object-oriented user interface, as we
have already seen in the example for the INIT parameter module (main
objects, subgroups, etc.). The NC Manager provides "help" defining the
configuration and sending commands. Use of the standard PLCopen
Motion Control function blocks is also supported.

In an ACOPOS parameter table, a group of ACOPOS parameters can be
put together and transferred to the ACOPOS.

When doing this, the parameters are uniquely identified via a parameter ID

e.g.:
Constant-name Value / ID Description
ACP10PAR_ICTRL_KV 223 Current controller:
Proportional gain
ACP10PAR_ENCOD_SSI_BITS 238 Encoder1: SSI number of data

bits.
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3.5.1 Creating an ACOPOS parameter table

A new object can be added by right-clicking on the folder with the project
name in the Logical View and selecting Add Object.

Project Explorer - x
Ohject Mame

| Description

Open with Explorer types for all cars
Iblesfor all cars

ies

1 type conversion declarations
it ort library

1131-3 standard functions
Copy C Manager
Paste

Fig. 46: Inserting an NC software object

The corresponding category Motion is selected under Categories. A new
ACOPOS parameter table can be then be selected from the right side of the
dialog box by choosing New ACOPOS Parameter Table.

Add Object X|

Categories: Templates:

-~ Package {3 Existing Data Ohject

- Program b New ACOPOS Pararmeter Table

-3 File A Mew CNC Program

- Data Object By |4 NewCNC Table

-+ Mation 2 Mew NG Carn Profile

0 Library I Mew MC Error Text Tahle

&3 Mew NC INIT Parameter Axis

 Mew NCINIT Parameter CNC System

ACOPOS Parameter Tahle

MNext > | Cancel | Helpa |

Fig. 47: Inserting an ACOPOS parameter table

A new dialog box is opened after confirming your selection with Next.
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This dialog box is used to enter a name and a description for the new
ACOPOS parameter table.

E. New ACOPOS Parameter Table ﬂ

ACOPOS Paramster Table

Object name: o1 _pad
|ACOPOS Parameter Tahle

Description:

What kind affile do you wantto generate?

~ Diﬁd‘ﬁﬁfb}ec‘tfﬂe Ia:d _parapt

< Back Mext> Cancel Help

Fig. 48: Name and description of an ACOPOS parameter table

We will assign the new ACOPOS parameter table to the active CPU.

%> New NC INIT Parameter Axis ﬁ

Do you wantto assign the new ohject now to a CPU?

® ‘Yes. to active CPU
€ Ves toal CPUs

€ No, do nothing.

<Back | Finish]. Cancel Help

Fig. 49: Assigning an inserted INIT parameter module to the active CPU
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After the ACOPOS parameter table has been added successfully, it can be
opened and edited by double-clicking on the corresponding name in the
tree structure of the the Logical view.

B [ Machines A package of related programs and data ohjects.
. @ P MewPackagetp Global data types
- @] NewPackagevar Globalvariables
B 8 Mewlnitbs ACP10: Axis data ohject.
o [ Mewlnitéxax

ACOPOS Parameter Tahle

Fig. 50: Opening the ACOPOS parameter table
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3.5.2 Inserting individual parameters

Individual parameters and parameter groups can be added to the blank
table by right-clicking:

A

Add Group...

Lt

Fig. 51: Appending parameters

A new parameter is added to the list by selecting Add Parameter.

= &5 E
Mame | 0 |\»’alue | Unit | Description
=] Pararmeters
e g [ED Units Basis mowvements: Relative move distance

BASIS_MOWE_MODE s
BASIS_MOWE_S_ABS
BASIS_MOVE_S ABS Wi
B :

BASIS_MOVE_V_NEG
BASIS_MOWVE_W_MNEG_Y,
BASIS_MOVE W FOS ¥

Fig. 52: Selecting a parameter

All ACOPOS parameters are displayed for selection in a pull-down menu
under the Name column. However, the parameter can also be entered
using the parameter ID (if known by the user). The parameter is
automatically detected after entering the respective Par ID number in the
ID field. The value for the selected parameter is assigned in the Value field.

= = H Lﬁ
MName IID |Value I Unit IDescriptiDn
= Parameters
we @ BASIS_MOVE_S_REL TR0 m Units Basis movements: Relatve mowe distance

Fig. 563: Entering parameter values

Note:

A listing of all ACOPOS parameters with information about there purpose
and application can be found in the Automation Studio online help.
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3.5.3 Inserting a parameter group

= &5 H
MName |\D

Add Parameter

it
Copy
Paste

|Value

Fig. 54: Appending a parameter group

The following selection dialog box is opened via the Shortcut menu with
the item Add Group:

Add Group ﬂ

(® MNew Parameter Group

Type of parameter group: %

INew Group LI

Mator
BACT120.60-1, ACOPOS EnDat interface
8ACT121.60-1, ACOPOS HIPERFACE interface
BACT122.60-2, ACOPOS resolver interface
" UBAC123.60-1, ACOPOS incremental/S5S| encoder interface &

< Back | Finish I Cancel |

Fig. 565: Selecting the group

Here it is also possible to add a parameter group from an existing file.

Different groups are provided for selection in a pull-down menu by
choosing the option New Parameter Group".

INEW [Group ;I

bl ki

AC122 - Resalver

AC123 - Incremental Erncoder
AC123 - 55 abzolute Encoder
ARITH b

A new, empty sub group is added to the parameter table by selecting New
Group (similar to a folder). Individual parameters and parameter groups
can be added to this "folder".

TM410 The Basics of ASiM



Drive Configuration

Note:

This possibility can be put to good use for structuring large parameter
lists.

Furthermore, predefined parameter groups are also contained in this
selection. This includes:

* Grouping of motor parameters (characteristics) for definition for
the ACOPOS

* Grouping of plug-in cards (e.g. encoder cards) for definition for
the ACOPOS

* Grouping for SPT functions (Smart Process Technology functions,
see TM447)

When selecting the "Motor" group, a wizard is opened for choosing the
motor being used (see section "3.1. Inserting an axis"). The motor is now
defined as usual. After completing this procedure, all parameters required
for defining the motor are entered in the parameter list with the
corresponding values (characteristics).

The slot number on the ACOPOS must be defined when selecting a group
for a plug-in card:

[AC122 - Resolver ~| |sktz ~|

Slat 2

Slat 3
Slat 4 h

After completing this procedure, the parameters required for defining the
plug-in motor are entered in the parameter list.

This makes it possible to create any kind of parameter grouping needed for
the ACOPOS.
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3.5.4 Downloading an ACOPQOS parameter table

In principle, there are two ways to download a parameter table and
initialize the parameter values (order starting from top to bottom) on the
ACOPOS:

* by downloading the parameter table during runtime from the
application task (more about this in the training module TM440)

* by assigning the parameter table in the NC mapping table. The
parameters from the table are transferred to and initialized on the
ACOPOS during system startup.

ACOPOS Parameter
v

Note:

Initializing parameters means that the corresponding parameter values
become active on the ACOPOS drive. Initializing parameters and
transferring data to the ACOPOS do not always happen together. There
are other methods of transferring data where it is possible to initialize
the values on the ACOPQOS at a later time.
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3.5.5 Hardware configuration with an ACOPOS parameter table

Parameters for ACOPOS hardware (e.g. motors and ACOPOS plug-in cards)
are defined in the NC hardware configuration while managing the ACOPOS
servo drives in the hardware tree. These parameters are then assigned
directly to a module in the hardware tree.

bodel no. | Slat Froperties
EE‘ EraMPLE Farameter | D | Walue
i;@% 2003 BP —
- El!: Parameters of BM5AZLE4-42 - Rev.DO
&
Eﬂ-ﬁ ZCP47E RO a [%]-5: General parameters
i 1 | |2 Matortype 30 O«0102
I svinss ooz Bp | F# Software compatinily 31 Ox0201
4. aarc110E0-2 1 | |— #  Winding circuitry 46 1
—@5 BAC1206041 o | L #  Mumber of polepairs 47 3
L ﬁ 3 Brake parameters
- ﬁ 4 Thermo sensor parameters
—,g' amMSAZL.E4-42 Mator parameters
| zolation parameters

Fig. 56: Hardware parameter

This type of assignment is no longer valid when managing the drive
objects with the flexible NC configuration (NC mapping table).

In this case, the hardware configuration must be made using an ACOPOS
parameter table.

Therefore, predefined parameter groups (e.g. "motor" or "AC122 -
Resolver", see above) are provided which can be added to an ACOPOS
parameter table for ACOPOS hardware.

Note:

When using an EnDat encoder system, the hardware configuration
remains unnecessary. The EnDat encoder has an embedded parameter
chip and automatically provides the ACOPOS with the parameters for
the hardware configuration (motor, encoder).
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Task: Flexible NC configuration

Switch handling of the drive objects in your project to flexible NC
configuration. Follow the steps listed earlier:

* Motion project settings: The "Hardware definition for the NC init
parameter objects" must be disabled.

 Create an NC deployment table, configure the drive objects (NC
objects)

* Disable the ACOPOS module in the hardware tree

e |If an EnDat encoder system is not used: Create an ACOPOS
parameter table and add the definition parameters for the motor and

encoder (groups) in this table. Set the assignment to the
corresponding NC object in the NC deployment table
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4. NC TEST

Diagnostics and analysis tools are fully integrated in Automation Studio.
These tools can meet all demands and allow the drive axes to be started
quickly and efficiently.

Possibilities:

 Sending commands

e Access to the drive object's
parameters

* Displaying status parameters
* Recording real-time data

Operation of the individual components in the NC Test is clearly structured
and intuitive.

Note:

The requirements for NC Test are the same as for all other online tools.
That means Automation Studio must be connected to the controller and
all necessary software objects must be correctly transferred to the
controller.

4.1 Opening the NC Test

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

The NC Test can be opened by right-clicking on the corresponding axis
object in the mapping table and selecting Test.
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PLC1.CPU.5L1.552.IF2.5T1 [NC Mapping]

M Ohbject MNamea Mo Object Type  Channel  NCINIT Parameter ACOPOS Paramet.. Addition.. Description
s : Add C Object Il =
Cut

Copy
Paste
Delete

Select Al

Rename

Move Up

Maove Down

Saort Up »
Sort Down »
Colurnns 3

Wakch
Trace

I —

Fig. 57: Opening the NC Test

Note:

By sending commands in the NC Test, the axis can now receive
commands from both the application and the NC Test.

The following dialog box appears when opening the Test window:

#% SL1.5S2.1F2.5T1.Axis1.mdc*

EEET IR
X Name Walug Description A
I Use neagtion J ﬂ g ] # staldi  ncPOSITVE  Stat diection
¥ Trage enabled & . # tiggdr  ncPOSITIVE  Trigger direction
5 @ Command Iniaace | # refpuse  ncOFF Rsference puse - :
g Preparation - @ tr_s_block 0 Distance for blocking the activation of 'triggering reference pulse’
Cortoler E-vE' basis Basis movements
& Initialize g # it neTRUE Batis movements intialized
‘EQ Switch on 2] status Status
& Switch off - ovenide Overide
& Homing =¥ parameter Parameters
5 @2 Basis Movement * s [z000 ] Target pasition o elative move distance
& Absolute ¥ v_pos 1000 Speed in positive direction
~¥ @ v_neg 1000 Speed in negative diection
% Positive Y@ al_pos 5000 Aceeleration in postive drection
% Megative ¥ a2_pos 5000 Deceleration in positive direction
& Stop ¥@ alnea 5000 Acceleration in negative diection |
o8 Limis . Yo alrea 5000 Deceleration in negative diection
fEHIS Servis nterlace i 1 tig_stop Mode Stop afte trigger
+-®8 Motor Simulation [
L o8 Seup 2} monitor Moritar
[ message Messages (enors, wamings]
I < [l — |
BL1.882.IFZ_ST1l.Axisl ... Position loop controller: Actual position, 07/02/07, 14:52:50
0 [ 12500.0) ' n I n
® o uld B
8 oo, of i
Parameter WValue i
@ networkint ncTRLUE 2500.0 : d
@ netwaork.service data_text -0.5 0.5 1.5 2.8 3.5 4.5
@ network service.request par_id 0 SL1.852.IFZ.ST1l.Axdisl ... Position loop troller: Set speed, 07/02/07, 14:52:50 time/s
@ network service response. par_id B5534 - Le00.9 . : B . . . H : .
@ monitor.s 9703 W
8 800. 0
@ monitor v 0 E ;
@ message.count enor [ -200.0
% message.count.waming 0 - SL1.852 IFZ.ST1 Awisl ... Position loop comtroller: Lag error, 07/02/07, 14:62:50  cime/s
@ message.record par_id [ 14 T ; : 4 ; ; H T ;
@ messagerecord number [ 2 ]
@ message.record.info 5 O.4proiiiiiiiiiius
/TR 3 -0.6] :

Fig. 58: NC Test mode

The user can choose whether the NC Test should operate the axis parallel
to the application or exclusively. The application commands are not
forwarded to the axis in exclusive mode.
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4.2 Test window structure
The NC Test is divided into four main fields:
+ Command interface (1)
» Parameters for commands (2)
« NC watch (3)
* NC trace (4)

£+ 511.562.IF2.5T1.Axis1.mdc*

EEETIEE

Name Value Description ~
I Use neaction JJ ﬂ ﬂ 1 # stat_dr  ncPOSITVE  Start direction
¥ Tigeensted % (-] ~ @ tigadi  ncPOSITIVE  Trgger drection
5 @ Command Inteface | # refpuke  neOFF Reference pulse
a2 Fueporation ! ~ # t_sblock 0 Distance for blocking the activation of 'riggering reference puise’
Controller 2V basis Basis mavements
.Eo nitiolize g # it neTRUE Baasis mowements inialzed
& Swichon status Status
& Switch off override Overide
& Homing ~¥E parameter Parameters
Basis Movement s | £} | Tanget postion or elalive move dstance
$ Absolute ~¥ @ vpos 1000 Speed in postive drection
¥§ v_neg 1000 Speed in negative direction
~¥§ &lpos 5000 Acceleration in pastive drection
Y@ a2pos 5000 Deceleration in positive direction |
Y@ slneg 5000 Acceleration in negative diection a|
015 Linits _ ¥ s?neg 5000 Decelersiion in negative drscion i
;:':': Seice rafics ; g stop Mo St e e . w
B P monitor Meritar { =
w012 Sep Bl message Mexsages eilo. warrings) a
I L9 R TR R 2

§L1.5852.IF2.8T1.Axisl ... Position loop controller: Actual position, 07/02/07, 14:52:50
& 2 N r¢ @ 12500.0 > ? : >
(-3 z
. "
£ 10000.0
Parameter Walue £
@ nelwork irit neTRUE 2500.0 : : :
@ network. service. data_text 1.5 2.5 3.5 4.5
@ network servicerequestpar_id 0 SL1. . Position loop : Set speed, 07/02/07, 14:52:50 time/s
% nelwork.service.response.par_id 65534 o ve00.0 : : :
@ monitors a709 W
8 800.0
@ moniory E
W Mestage.count emor 0 -200.0
@ message.count warming a ; S11.552.1F2.ST1.Awizl ... Position loop comtrollsr: Lag errer, 07/02/07, 14:52:50  time/s
@ messagerecord par_id 0 1.4 ' y ; : ; ' ;
4 message record number [ H b
| bt bl e M
@ message recardinfo i 0.4
([T £ -0.6 H

Fig. 59: NC Test window

When closing the NC Test during an active movement, the user can choose
whether the movement should also be stopped:

Automation Studio

Do wou want to stop the axis before closing 7

[] Don't ask me again

[ Stop J [ Dion't stop J L Cancel J

Fig. 60: Movement stop when closing NC Test
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4.3 Command interface

The upper left part of the window in NC Test is used for sending
commands to the axis (movements, homing, etc.).

There are two different views available:

« Command view with the structure:

M arme

[~ Uea acaction j 0 P

[ Triauz eralled @' @ . i E

= ?l;_ Carirnand |rkeif ace [
= Preparatian

B2 Crntrller
EQ nitiAiz=

& Switchnn
& Switch At
s Hrming
=R®E Rasis Mowemzrt
b Ahanlite
Fds  Additiee
s Prsitive
Fdb  Megaiva
L Shom
- it
=18 Servie |terface
-
-

=872 Wotcr Sinuafion
-O78 Sebun

|

_

Fig. 61: Commands in the structure view.

« Command view with the NC actions:
Select the checkbox "Use ncaction" to keep this view.

¥ Use ncaction
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Commands can be sent in this view via NC actions (ACP10 software user
interface).

= Usze ncaction o]

I~ Trace ensbled . | ﬂ
Subject
ncBASIS_MOYVI e
neCOMTROLLE nelMIT

ncCOMTROLLE  neSWITCH_OF
ncCONTROLLE  neSWwITCH_Ok

ncGLOBAL hclMIT
neHOMIMNG neSTART
neLIMITS nelNIT
ncREL_MOVE neSTART
neSERYVICE neREAD + el
ncSERVICE ncSET + neDa”

neSIMULATION  neSWITCH_OF
neSIMULATION  neSWITCH_OM

Fig. 62: Commands via the NC actions view

Additional NC actions can be inserted to this list by right-clicking and
selecting Insert (or by using the "Ins" key or via the Menu).

ncSIMULATION neSWITCH_OFF

Nneacnviec rneac | Frice=i s 1l |
me S TTH Okl

Delete Cel
X

Execute Command Enter

Fig. 63: Inserting additional NC actions

The actions, which are sorted in the respective subgroups, can be selected
in the subsequent dialog box for inserting.

axis_1 - Test ADD-ON

Command selected :

axiz_1.5tart homing procedure

BrEE  noBASIS_MOVE A
B8 neBASIS_TRG_STOP
B+ ncCOMTROLLER
R neDIG_IN

BrBE  noEMCODER_IF
BFEE  peGLORAL

FFEE  ncHOMING

| Fe& naiit

[

BFEE ol IMITS
EFEE  noMESSAGE
BB noMOYE
EEE ncNEG_MOVE v
£ 1l ] >

Fig. 64 Dialog box: Inserting NC actions
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How are commands made in the command interface?

« Enter

* Double-click

e Button @l

There are a few additional buttons for the most important commands so
that they can be executed quickly:

Button Description

Stop movement
or F3

The controller on the drive will be switched off

¢ |lo- | |

Acknowledging axis errors

Note:

If the NC Actions view is used in the command interface, then the
command ncGLOBAL- ncINIT for initializing all parameters must always
be made by the user. In the Structure view, the parameters are initialized
automatically before executing the first command.
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4.4 Parameters for commands

The respective parameters from the operating structure, which belong to
the specific commands, are provided here.

When a command is selected, the corresponding parameter group is
automatically displayed on the right side of the window. These parameters
can be adjusted as needed. When executing a command, the
corresponding parameters of the respective command are automatically

applied.
| awiz_1 Walue | Unit
% 10000 . [Urits]
¥_pog 10000 [Urits/s]
— v_neg 10000 [Unitss]
al_pos 50000 [UritsAst]
i az por 50000 [Uriits/£]
al_neg 50000 [Uriits/s2]
aZ | S0000 [Units/5°]
EXT
4
E‘ trg_stop U3
B8 message
’ Iql HL'
__ axis 1..._ Pe
apl|  1sz000.00pos 3. €02000 !

Fig. 65: Object parameter window

Note:

The parameters changed during the test are valid only until the test is
finished. After the test is complete, the parameters from the application
and from the init parameter module are used on the controller again.
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Note:

Object  Tools

Window  He

Trace

Execute Command  Enter

et Group

Skop Mowvemnenk

F3

‘'eg
[

Save Parameter Group

Fig. 66: Changes to initialization parameters

Mo Save all

5 aiz 1 anis_1 | W alue | 1 ritk
FrEE  global s 0 [Urits]
FrEE  netwark ¥_pos m_]_mm EH”':SiS}
o v_ne nitz/'z
ﬁ :Ir?;;r;ler ' 4T pos 5000 [Urits/ ]
- aZ_poz  BO00O0 [Uritzss®]
R limit al_neg 50000 [Units/s]
51: controller aZ_neg 50000 [Uritz/s*]
=BE move
FEE stop
51: horning
E—HI: basiz
Fé& overide
@ & parameter
L ¢ brg_stop
FHBE  message

The data of group ‘axiz_1.move. basiz. parameter’ haz changed.
YWould you like to 2ave the new values in the file 7

Skip all

Cancel

b

This structure also contains the parameters from the INIT parameter
module. If values are entered here that are different than the ones from
the INIT parameter module (also when changed by an application task),
then this is indicated by a black checkmark at the far left in this area:

If initial parameters have been changed, then they can be transferred to
the INIT parameter module (individually for each group of parameters)
using the menu command Test / Save Parameter Group.

Otherwise a query appears when closing the NC test, asking to accept or
reject the changes to the initial parameters in the INIT parameter module
together or individually.

X
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4.5 Status values in NC Watch

The NC Watch shows the user the current status of an NC object.
The NC Watch window can be divided into three parts:

* Object states (icons above)
* Object data (below)

e Error text (below)

heSIMULATION ncSWwWITCH_OFF
heSIMULATION rESWITCH_OM

® 0 ol &

Farameter Walue

axiz_1.netwark. init LncTRUE
awiz_T1.network. service. data_tesxt
awiz_T1.netwark. service. request. par_id 1]
awiz_T1.network, service responze.par_id 65534
awiz_T.monitor.z 20000
awiz_T.moritor sy 1]
axiz_T1.meszsage. count. emor 1]
axiz_T1.meszage. count.warning 1]
aviz_T1.meszage.record. par_id 1]

1]

1]

Tnits

awiz_1.mezzage. record. number
axiz_1.mezzage. record.info

Fig. 67: NC Watch window

Note:

This tool can also be opened outside of the NC Test (same procedure as
opening the NC Test, Selection: Watch).
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4.5.1 Object states

Icons are used in the bar at the top to display the most important NC object
states.

o & & &

Simulation
Movement- On / Off
status Reference-
status
Controllerstatus
Error-
status

Fig. 68: Watch: Status icons

This gives the user a quick and useful overview of the current NC object
status.

Note:

A connection error for the NC object on the controller is illustrated
using the following pictogram:

@

In this case, check the physical connection and the relevant settings.

4.5.2 Object data

The first time the NC watch is started, this section displays a few elements
from the operating structure that are used frequently. The user has the
option to adapt the selection of the displayed parameter.

Additional elements can be added to or removed from the list using a
dialog box as usual.
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axiz 1 network, init ncTRUE
awviz_1.netwaork, zervice. dats

aviz_1.netwark, zervice req W
ariz_1.network, service. resp 7% Delete Dl
axiz_T.moritor.

aniz_1.maonitor. v Hexadecimal
aviz_1.meszage. count. error 1

Fig. 69: Inserting status values

The desired elements (to the right) are selected in the corresponding dialog
box from the NC object operating structure subgroups:

axis_1 - Watch ADD-ON

6 aviz 1 Object : |axis_1
I— W w version — Parameter
|_' rc_abi_inf ] Ieference
&  simulation poz_hw_end
FEE  global neg_hw_end
.T: netwark ::Eg:g
[l'}st: dig_in enable
| |— ¥ statys
| |—$‘ el
| Lé¢  force
51: encader_if
FEE it
51: contraller
ET: move
.I: rnaritor
FPE message
Add Cloze |

Fig. 70: Dialog box: Inserting watch parameters

The selected entries are then added to the NC Watch. The values can also
be displayed in hexadecimal form.

Fat=t

auiz_1.network, service request. par id
awviz_1.netwark, zervice rezponze. par_id
axiz_1.monitor. g
axiz_T.mornitor v
aviz_1.message. count. errar
aviz_1.meszage. count. warning
awis_1.meszage.record. par_id 1]

Insert Ins

> Delete

Fig. 71: Settings for the desired number system

The list of the parameters to be displayed from the parameter window is
saved (without the parameter values) when closing the NC Watch window.
This list is restored the next time the NC Watch is opened.
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4.5.3 Error text

The traffic light button on the far right can be used to switch between
status data and error text for display in the lower part of the NC Watch

o & 1@ #

0

Simulation
Movement- On / Off
status Reference-
status
Controllerstatus
Error-
status

Fig. 72: Watch: Status icons

No error on axis: g Error on axis: gl

If the NC object is in an error state, the corresponding error description for
the current error is displayed here:

@ & wd - (B

Parld 168: Baziz movements: Stark movement with relative move distance
Error BO0B: Start of movement not pozsible: Axiz not referenced

Fig. 73: NC Watch: Error text display

The present errors can be acknowledged (starting with the first occurring

error) using the@lbutton.

Multiple errors caused simultaneously by an action can be acknowledged
in order.
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Task: Execute basis movements in NC Test

Open the NC test for your drive. Use the object parameter to set the logical
level of all digital inputs to "ACTIVE HIGH". This ensures that a positioning
movement will not be blocked by inputs that are not connected (e.qg.
hardware limit switch active). To accept the settings, carry out the action
“ncDIG_E->ncINIT".

Procedure (with the use of the command structure):

* Check if the green LED on the ACOPOS is on ("ready")

Switch on controller: "Preparation — Controller — Switch On"
(Detailed information about setting the drive controller can be found
in the training module TM450 ACOPOS Control Concept and
Controller Settings)

* Execute Homing procedure: "Preparation - Homing"
The drive is now ready for movement actions.

* Move with relative traverse distance: "Basis Movement - Absolute"
* Move with absolute target position: "Basis Movement - Additive"
* Positive movement at constant speed: "Basis Movement - Positive"

« Negative movement at constant speed: "Basis Movement -
Negative"

The corresponding basis movement parameters are offered automatically
and can be adjusted as needed. Parameters are automatically initialized
and applied before the movement is started.

Procedure (with the use of NC actions):

e Carry out global initialization "ncGLOBAL, ncINIT". In this way, the
NC Manager transfers all parameters required for basic operation
from the operating structure to the ACOPOS and they take effect.

 Check if the green LED on the ACOPOS is on ("ready")
* Switch on controller: '"ncCONTROLLER, ncSWITCH_ON"
 Execute Homing procedure: "ncREFERENCE, ncSTART"

The drive is now ready for movement actions.

* Move with relative traverse distance: "ncREL_MOVE, ncSTART"

* Move with absolute target position: "ncABS_MOVE, ncSTART"

* Positive movement at constant speed: "ncPOS_MOVE, ncSTART"

* Negative movement at constant speed: "ncNEG_MOVE, ncSTART"



NC Test

Note:

A connection terminal for digital inputs is located on the front of the
ACOPOS module.

* Reference switch

* Positive hardware limit switch
* Negative hardware limit switch
* Trigger input 1

* Trigger input 2

Fig. 76 ACOPOS

The "Active level" ("ncACTIVE_HI" / "ncACTIVE_LO") and the additional
function "+ ncQUICKSTOP" can be configured for each input.

If an input which was configured with "+ncQUICKSTOP" has been
activated, the drive is slowed down to standstill, with the preset
movement parameters.

#+ axis_1.waf [ACP10: Axis]*

axiz_1 WValue
reference ncACTIY_HI
pog_hw_end noACTIY_LO + neFORCE
neg_hw_end ncACTR_LO

. trigger ncACTIY_HI
BEBE it ;
trigger2 -
BBE  contraller nz':g::\\;‘:: =
#BE move n =

ncACTIY HI + neFORCE
#BE  message

neACTIY_LD + ncFORCE

ncACTIY_HI + neQUICKSTOP
neACTIY_HI + neFORCE + neQUICKSTOP
ncACTIV_LO + ncQUICKSTOP
ncACTIY_LO + ncFORCE + neQUICKSTOP

Fig. 76: Forcing digital inputs

By also using "+ncFORCE", the respective input can be set ("forced") to

a certain value, independent of the actual physical input value, using the
command ("ncDIG E, ncFORCE").

& aniz 1 awiz_1 | Y alus |
'l: global reference rneOPEM

BFEE  network pos_hw_end nedPEM

E}ET: dig_in n,ag_hw_end ncOPEM

| l_’ el tr!gger‘l ncOPEM

| Lg! e | tTIQQETE Im
e\ nlPEMN

ﬁ lirmik

Fig. 76: Force level setting

The initialization (= transfer of settings from the operating structure to
the parameters on the ACOPOS and thereby their functionality) is
performed using the NC action "ncDIG_IN, ncINIT".
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4.6 NC Trace

The Trace functions provide very useful tools for testing the behavior of
the ACOPOS and control program.

] ssot0 goosononn aosononn o

e B RS

5 canfo]
canio]

U AR5 > PHASE_MON_IGNORE =1 La)

13 o] neArls — UDC_NOMINAL = 320V 13,020

RETWORK_LIVE_CTRL = 40000 us

o o R o R s RS

Fig. 77: NC Trace as analysis tool

4.6.1 Cyclic trace

The trace function allows real-time data to be recorded directly on the
ACOPOS device. This data is loaded to Automation Studio from the
ACOPOS device via the controller where it is then evaluated.

Note:

"Cyclic" means that a certain data set is registered in a defined sampling
interval (cycle).

The Trace offers the following functions:

Full-text search for parameters

* Intuitive and easy configuration

* Automatic calculation of the sampling time

e Automatic calculation of the maximum Trace duration
* Record buffer capacity (fill level indicator)

e Multi-axis trace (synchronous recording of multiple axes)
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The following image displays a recording of measurement results in NC

i—Eﬂ MmEssage _J
]
i
axis 1...Position loop controller: Actual positicon, 04715705, 08:53:18 time /5
?;El 152000, Ol—pas. ¢ —0.100000! g ! ! ! ' ! '
148000, Ofy-pos. " T33000 00000,
Laanog, plFmdEEE L -0og000OO} oo
__] 8 CClw-aiff. - : : : :
B l4oooo.of-oo-
=2 h 0 d v
136000, 0f """ " oo = i et et e e
1lzz000.0
3] -0z o.o 0.z 0.4 0.& o.g 1.0 1.z 1.4 1.6 1.8
3/5] axiz l...Position loop controller: Actual speed, 04715705, 08:53:1%8 time /s
18000. 0f—pos. L -~0.1o00000 1
. 14900.0y-pasioo - ST IBOETLE T et et et St et pomomoe-
% lo0oo.0
H
=} &ono.
=
Z000.
—Z000.
axiz 1...Position loop contraoller: Lag error, 04715705, 08:E53:18 timess
7. 0[x-pos. - ~0.100080 4
5. Opp=poz.- - 0073052 H H |
. il fl 1 y |
q h 1 \ \ ] |
=] 1. — gl H
: s s s s ! ' : :
—3.0 h | ' ' ' ' h ' h ¥ |
—

Fig. 78: Example for a parameter trace

Different measurement tools make it possible to accurately analyze the
data.

Note:

Like NC Watch, the Trace function can be operated independent of the
NC test by opening it directly for the NC object.

A few application examples for the cyclic trace:
» Setting the control parameters
* Checking the motor load
» Checking the load on the ACOPOS
* Checking the positioning sequence
 Troubleshooting

Etc.
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Configuration of the cyclic trace

The dialog box for configuring how the values are recorded is opened by
right-clicking in the Trace window and selecting Configuration.

0 Configuration. .

2=z IFZ. S Load anFiguratiE's fram File. .,
Save Configuration ko File. .,

Cisplary Trace Status only while Trace is ackive

Show Mebwaork Command Trace .

Fig. 79: Opening trace settings

The Trace configuration is divided into two areas separated by tabs:

e Data Points

e Timing

Data point configuration:

@) Trace Configuration

Data Paints | Timing |

Search [JExact Phraze [ Show Comman (ﬂ;iect: SL1SS2IF25T1. » ;
Trigger Traced  WC Object Description B
O SL1S52IF25T AR CTHL Position controller: Actual position
SL1.SS2IF25T1 Axigl CTRL Position controller: Set speed
O SL1.5S2IF25T1 Axigl CTRL Position controller: Lag errar
2| Jli | >

reccrute: [ @

i u] i [ Cancel J [ Apply J

Fig. 80: Trace - Data Points

NC Object:
Axis whose parameters should be recorded. Either the name (if present) or

the address is recorded.
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Note:

A multi-axis trace is automatically started if parameters from different NC
objects (axes) are recorded.

Data points are selected via full-text search:
* The search is non-case-sensitive
* Every single word is linked with AND
» Searches are based on descriptions, constants and Par IDs

The search results are expanded after entering the search criteria in the

Search field:
Search |actual position 1.@#— ‘w
Trigger Encoder?: Filtered actual position

O CTRL Pozition contraller: Actual speed

Encoderl: Actual position

O CTRL FPozition contraller: Actual pozition
Encoderd: Actual position

Encoderd: Actual position per revaolution
Encader?: Time constant far actual pogition filker
EncoderZ: Actual position

Encoderd: Filtered actual position

< il |

The focus is changed to the list using Enter or the "Down arrow" key. The
list is closed using the Esc key. Use the mouse or double-click to select an
entry for adding to the list of data points to be recorded.

Checkbox 1: Exact Phrase:
In this case, the entire search expression is searched for (not the individual
words).

Checkbox 2: Show Common:
Displays standard basic parameters.

70 TM410 The Basics of ASiM



NC Test

race Configuration

D ata Poirts Timing|

Search [ Exact Phrase  [] Show Commaon MC Object: [SL1.552IF25T1. »

Trigger Traced | MC Object Description
O SL1.S52IF2.5T 1. Axis1 |EITF|L Position cantroller: Actual position I
SL1.5521F25T1 Axigl CTRL Poszition controller: Set speed
O SL1.552IF2.5T1.Auis1 CTAL Position contraller; Lag error

v
< 1 | >
et [ @

i Ok ‘[ Cancel J[ Apply J

Fig. 81: Trace - Data Points

Trigger column
Determines the parameters whose value should be triggered

Traced column

Determines the parameters that should be recorded. This allows you to
acquire parameters from a (quickly accessible) pool without having to load
a new configuration.

Note:

Recording more data points within a certain amount of time fills up the
Trace buffer more quickly. The fill level indication provides information
about the current capacity. The buffer is colored red if there is not
enough space for recording the configured amount of data. In this case,
the effective recording duration is automatically shortened.
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72

Timing :

The timing for the trace including trigger is defined in the "Timing" tab:

) Trace Configuration

| Data F'oints| Timing

Tracing time g [ masimum
Sampling time | 0.002 s []aua

Trigger Configuratio %
Delay 3 Signal.ll
Thieshold [0 | Units e
window Units Thl'EShOH:
Condition @I -

Triggerg! | ;| ¥
[ edge sensitive | - I

Tioce Buiter 7%

T8 ) [ cancel | [ Aenb ]

Fig. 82: Trace timing

Tracing time

Used to determine the recording duration. This time is accordingly reduced
if the trace buffer becomes full due to the amount of data for the selected
settings (many parameters, high sampling rate). The user is notified of this
via a message window.

This setting can also be calculated automatically by selecting the
"maximum" checkbox.

Sampling time

The time interval at which the current parameter values are added to the
buffer. This setting also directly affects the amount of data for the record:
higher sampling rate > more memory required > potentially shortened
trace duration ...

Trigger configuration:

* Delay
A delay time can be set here for the actual start of recording after
the trigger event occurs:
This setting can be automatically calculated. The calculation is
made by attempting to fully load the Trace buffer with minimum
sampling time.
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e Threshold
If a parameter is needed to trigger the configured trigger event,
this threshold value determines the value that must be exceeded
for the trigger to happen.

 Trigger window
Specifies a window for certain trigger events. The middle of the
window is the threshold value, and the window extends above and
below the configured value.

 Condition
Specifies a certain condition that acts as the trigger when it
occurs.

Sample configurations:

Trace Start Trigger Event

| |
Y ¥
i

Delay Time |  Recording Time ;!

- |- i
1

Fig. 83: Positive trigger delay

This is shown in the above diagram for a positive delay time. However, it is
also possible to record with negative trigger delay:

xl

Fig. 84: Negative trigger delay

As illustrated in the image above, this can also be used to record values for
a specific amount of time before the trigger event occurs.
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Note:

This option could, for example, be used when searching for errors. The
error criteria to be searched for (e.g. "lag error larger than 10 units") must
be set as trigger event. Using a negative trigger delay, the behavior of
relevant parameters can be monitored before this condition occurs.

Options for starting the recording

The trace can now be started using one of the following methods:

» Start trace as configured via Trace/Activate or the ﬂ button on
the toolbar. Recording is then started after the set trigger event
has occurred.

e Start trace immediately via Trace/Start or the E button on the
toolbar. The set trigger event is replaced by ncOFF when using
this method to start the trace. This means that the trace starts
recording immediately.

Evaluating the Trace results

After the recording is finished, the data is transferred to Automation Studio
via the controller and the course of the parameter values is displayed in
charts placed above one another.

Note:

The "Trace enabled" checkbox can be used to link each individual
action with the start of the trace recording.

This setting is made separately in the action field for each action. If it is
selected, the corresponding Trace (with trigger condition) is
automatically enabled before starting the action.
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Chart properties:

Different settings for displaying the value curves can be defined and
changed in the "Chart Properties".

Add Mew Chart

Insert Mew Chart

Hide ‘axis_Z...Position |
Remove 'axis_z. . .Posith

Set 'Old Data' for 'axis_;

T

Fig. 85: Opening the chart properties

Chart Properties

Stules I I:l:ull:ursl Extensions | Visibiity Formulas |"-.r"a|ues|

Chart
IEhart 2 -'aviz_2...Cam autamat; |ndex of the actual state, II;I

Title : Ia:-:is_E...Eam autamat: Index of the actual state

ik =, : Itime.-’s

it " ; I

Farmula = ;

Farmula ¥ :

Curves

aniz 2...Pozition loop controller;: Set position, 03/425,/08, 12:30:32

awiz_2...Cam autorat: Index of the actual state, 03/25/06, 12303
awiz_2...Cam autormat: Cam tupe of the actual state, 03/25/05, 125
aiz_2.. . Cychc pozition netwark, coupling master1, 03/25/05, 12:30;

[nzert Curve into Farmula = | [ngzert Curve into Faormula v |

k. I Cancel | Apply |

Fig. 86: Trace chart properties

It is also possible to create custom charts. This is one way to perform e.g.
analyses of mathematic calculations in a separate chart.
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Note:

Detailed information about operating the cyclic Trace can be found in

the Automation Studio online help.
EI[H] Trace

----- @ Skatus

----- @ File Formats
----- @ Curve Calculations

i+ @ Chart Settings
Cyclic Trace

=] working with Trace
- |E] Load and Save
@ Context Menu
@ Print

@ Display

Task: Cyclic Trace operation

With your drive, carry out a relative movement and record the
following values:

* Actual position

e Actual speed

e Set position

e Lagerror

Select the Trace parameters so that the entire movement process is
recorded.

* Use the actual position in the diagram and the measurement tool
to determine the traverse distance.

» Calculate the lag error using the "set position — actual position"
in a different diagram.
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4.6.2 Network Command Trace

The network command trace makes it easy to record communication
between the NC manager and the ACOPOS.

This function is very helpful for checking the order in which the commands
were given to the controller by the tasks. This makes it possible to quickly
discover any errors in the sequence.

The command trace is an expansion of the 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 by using the command Show Network Command Trace. This
method can also be used to switch back to the cyclic Trace.

Opkions. ..

Display Trace Status

Show Metwork Command Trace

Load Egta fram Trace...
I nar Nata From File. ..

Fig. 87: Opening Network Command Trace

The Network Command Trace is constantly active. Depending on the
defined size for the recording buffer (dialog box: NC Properties), a certain
number of entries can be called up. The records from the trace are loaded
by right-clicking and selecting Load Data from Trace.

Show Cyelic Trace

Load Diata From Trace...

Load Datakiom File. ..

Fig. 88: Loading the records
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78

The Network Command Trace shows a list of entries. These provide
information about the parameters sent from the NC manager to the
ACOPOS and about the corresponding response from the ACOPOS
module.

Index | Interface | Crive | MC Object Type | Reguest Time [5] | Time [s] | Response Index
STATUS_BITS

z + STATUS_BITS 12,810
CAN[D] 2z 12,510 400000000 00000000 0... 4

5 CAND) z + STATUS_BITS 13.010
CAN[0] 2z 13.010 400000000 00000000 0., 5

7 CANO] z — CMD_CANID_ACOPOS_STD 13.010
Can[o] 2 13.010 % a

9 CANO] 2z + TRACE_MAx_DATLEN 13,010
Can[a] z 13.010 & 32768 10

11 Can[a] 2 noaxls —+ PHASE_MON_IGNORE = 1 13.020
Can0] 2 13,020 & 12

13 Can[a] Z  noaxls — UDC_NOMINAL = 320 13.020
CAn[0] 2z 153,020 2 14
Can[a] z 13,050 4500000000 00001000 0., 15

16 Can[a] Z  noaxls — NETWORK_LIVE_CTRL = 40000 us 13.060
CAn[0] 2z 15,060 2 17

18 Can[a] 2 oY AXIS =] OYERRIDE A1 13.070
CAN[D] 2z 15,070 = 19

20 Cana) 7 noAxls = OVERRIDE 13,080
Can[o] 2 13.080 21

Fig. 89: Network Command Trace

Note:

Detailed information about the Trace network command settings can
be found in the Automation Studio online help.

IF gl drL 2Ly

@ Cyclic Trace

EI':@ Metwork Command Trace
@ Interpretation

@ Load And Save

@ Sart

@ Context Menu

----- [£] Print

For CNC applications, an additional tool is available to analyze the
command traffic, the DPR Command Trace. Detailed information about
this can be found in the TM470 CNC training module.
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4.7 Other services

4.7.1 Service interface

The NC software makes it possible to also specifically access individual
parameters on the ACOPOS. The "Service interface" is used to do this.

= Service [nterface

Fead drive parameter k
Wirite drive parameter

L)
&
Fig. 90: Service interface

The desired parameter ID is entered in the "request" element under

"par_id":
g init_par A0 init_par L"»-"alue Llnitl
.T: global par_id ] I
ErEE netwark
| Er®E  service =
| Lo e

Fig. 91: Entering the desired parameter ID

The parameter can now be read out directly using the corresponding command.

When writing a parameter, the desired value must be entered in the "service" element under the
"data_text" entry:

& init_par A init_par I alue
.I: global data tewt © 150 .
EFEE  netwark

| IJ:'I-II: =

| Lo request

Fig. 92: Entering the desired value for the Par ID

The command for writing/reading the parameter can then be sent.
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Response about the action is provided in the NC Watch. The relevant
parameters can be displayed here:

u]

@ o o & 8
Farameter | Walue I It |
niebwork. init ncTRUE
nebwork, zervice.data_test
network, service.request. par_id a1
network. service. responge. par_id 91
monitor. & 10163 [Unitg]
manitar, v I} [Unitzsz]

After a read or write action has been successfully completed, the response

ParID ("...service.response.par_id") is compared with the request ParID
("...service.request.par_id").

Note:

For a faulty service operation (e.g. attempting to write to a "ReadOnly"
parameter), the response ParlD is set to 65535 (FFFF,.,). A corresponding
error message is also generated in NC Watch.

Task: Operating the service interface

Try reading various ACOPOS parameters using the service interface in the
NC test.

* Par ID 91: "Encoder1: Actual position"

Par ID 380: "Power stage: Heatsink temperature sensor: Temp."
e Par ID 298: "CTRL DC bus: Voltage"
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4.7.2 Setup
él— .Setup
& Controller
& Maotor
& Stop

& SaveMIT parameters

The following services are intended to provide some assistance when
setting up the drive system:

* Automatic setting of the drive controller

 Automatic determination of the motor characteristics (IM)

Note:

Up-to-date information about using this function can be found in the
Automation Studio online help.

4.7.3 Motor simulation

The ACOPOS can also be operated without a motor in this mode. Motor
behavior is simulated. This makes it possible to run through almost any
procedure (movements, etc.).

This mode can very easily be enabled or disabled in the command
window:

Fatar Sirmulation
&  Switch on
& Switch off
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ation Mode

Fig. 93: Simulation Mode

In this mode, you can test the parts of the application program with the
ACOPOS servo drive that are hardware independent without the hardware
components such as motor or encoder being connected.

Task: Motor simulation

Activate motor simulation and test the different movement actions in this
mode.
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5. SUMMARY

Drive objects are managed centrally in Automation Studio.

The NC manager uses the controller to communicate with the NC operating
system on the ACOPOS over an entire network.

The NC Manager is the contact point for controlling the drives. It handles
the transfer of parameters and commands to the ACOPOS as well as the

status information updates for the user.

Fig. 94: Automation Studio with integrated drive concept

Diagnostic tools provide an efficient environment for tests and
implementation.

This considerably reduces engineering expenditure for software as well as
for start-up and maintenance.
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Notes:
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TM230 - Structured Software Generation

TM240 - Ladder Diagram (LAD)

TM241 - Function Block Diagram (FBD)

TM246 - Structured Text (ST)
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