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General Information
Structure of the safety notes

1 General Information
1.1  Structure of the safety notes

The safety notes in these operating instructions are structured as follows:

A SIGNAL WORD

Nature and source of hazard.
Possible consequence(s) if disregarded.
» Measure(s) to avoid the hazard.

(7)) (7]
< <
3 > E
(=2 (=2
g | g

Signal Word Meaning Consequences if
disregarded
Example: A DANGER Imminent hazard Severe or fatal injuries
i E Possible hazardous situation Severe or fatal injuries
General hazard
/ \ A CAUTION Possible hazardous situation Minor injuries
Specific hazard,
e.g. electric shock
STOP Possible damage to property Damage to the drive system or its environ-
ment
NOTE Useful information or tip.
i Simplifies drive system handling

1.2  Right to claim under warranty

Adhering to the operating instructions is prerequisite for fault-free operation and
the fulfillment of any right to claim under warranty. You must therefore read the oper-
ating instructions before you start working with the unit.

Make sure that the operating instructions are available to persons responsible for the
plant and its operation, as well as to persons who work independently on the unit. You
must also ensure that the documentation is legible.
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Exclusion of liability

1.3  Exclusion of liability

You must comply with the information contained in these operating instructions
to ensure safe operation of the MOVIAXIS® multi-axis servo inverter and to
achieve the specified product characteristics and performance requirements.
SEW-EURODRIVE assumes no liability for injury to persons or damage to equip-
ment or property resulting from non-observance of these operating instructions.
In such cases, any liability for defects is excluded.
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General information

2

2.1

2.2

2.3

Safety Notes

The following basic safety notes are intended to prevent injury to persons and damage
to property. The operator must make sure that the basic safety notes are read and
observed. Make sure that persons responsible for the system and its operation, as well
as persons who work independently on the unit, have read through the operating instruc-
tions carefully and understood them. If you are unclear about any of the information in
this documentation, or if you require further information, please contact SEW-
EURODRIVE.

General information

Never install or startup damaged products. In the event of damage, submit a complaint
to the shipping company immediately.

During operation, drive inverters can have live, bare and movable or rotating parts as
well as hot surfaces, depending on their enclosure.

Removing covers without authorization, improper use as well as incorrect installation or
operation may result in severe injuries to persons or damage to property.

Consult the documentation for additional information.

Target group

Only qualified personnel can perform installation, startup, fault repair and servicing
(observe IEC 60364 or CENELEC HD 384 or DIN VDE 0100 and IEC 60664 or DIN VDE
0110 as well as national accident prevention guidelines).

Qualified personnel in the context of these basic safety notes are persons familiar with
installation, assembly, startup and operation of the product who possess the necessary
qualifications.

All activity in the other areas of transportation, storage, operation, and disposal must be
carried out by persons who are appropriately trained.

Designated use

MOVIAXIS® MX multi-axis servo inverters are units for use in industrial and commercial
systems to operate permanent-field synchronous AC motors and asynchronous AC
motors with encoder feedback. These motors must be suitable for operation with servo
inverters. Connect other loads to the units only after you have consulted the manufac-
turer.

MOVIAXIS® MX multi-axis servo inverters are intended for use in metal control cabinets.
These metal control cabinets represent the necessary enclosure for the application as
well as the grounding over a large area required for EMC purposes.

In case of installation in machines, startup of the multi-axis servo inverter (meaning the
start of designated use) is prohibited until it is determined that the machine meets the
requirements stipulated in the EC Directive 98/37/EC (machine directive); observe
EN 60204.
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Safety functions

2.4 Installation

Startup (i.e. the start of designated use) is only permitted under observance of the EMC
directive (89/336/EEC).

The drive inverters meet the requirements stipulated in low voltage guideline
2006/95/EC. The harmonized standards of the EN 61800-5-1/DIN VDE T105 series in
connection with EN 60439-1/VDE 0660 part 500 and EN 60146/VDE 0558 are applied
to these drive inverters.

Technical data and information on the connection requirements are provided on the
nameplate and in the documentation; these must be observed under all circumstances.

MOVIAXIS® multi-axis servo inverters may not take on safety functions without a higher-
level safety system. Use higher-level safety systems to ensure protection of equipment
and personnel.

For safety applications, refer to the information in the following publications:
- Safe Disconnection for MOVIAXIS® — Conditions
- Safe Disconnection for MOVIAXIS® — Applications

The units must be installed and cooled according to the regulations and specifications
in the corresponding documentation.

Protect the multi-axis servo inverters from excessive strain. Ensure that components are
not deformed and/or insulation spaces are maintained, particularly during transporta-
tion. Avoid contact with electronic components and contacts.

Multi-axis servo inverters contain components that can be damaged by electrostatic
energy and could be destroyed in case of improper handling. Prevent mechanical
damage or destruction of electric components (may pose health risk).

The following applications are prohibited unless the unit is explicitly designed for such
use:

+ Use in potentially explosive areas.
» Use in areas exposed to harmful oils, acids, gases, vapors, dust, radiation, etc.

* Use in non-stationary applications which are subject to mechanical vibration and
impact loads in excess of the requirements in EN 61800-5-1.
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Electrical connection

2.5 Electrical connection

Observe the applicable national accident prevention guidelines when working on live
multi-axis servo inverters (for example, BGV A3).

Electrical installation must be carried out according to pertinent regulations (e.g., cable
cross-sections, fusing, protective conductor connection). Additional information is con-
tained in the documentation.

You will find notes on EMC-compliant installation, such as shielding, grounding,
arrangement of filters and routing of lines, in the documentation of the multi-axis servo
inverter. Always observe these notes even with multi-axis servo inverters bearing the
CE marking. The manufacturer of the system or machine is responsible for maintaining
the limits established by EMC legislation.

Protective measures and protection devices must comply with the regulations in force
(e.g. EN 60204 or EN 61800-5-1).

Required protective measures: The unit must be grounded.

2.6 Safe disconnection

The unit meets all requirements for safe disconnection of power and electronic connec-
tions in accordance with EN 61800-5-1. All connected circuits must also satisfy the
requirements for safe disconnection.
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SEEE Procedure for project planning

3 Project Planning
3.1 Procedure for project planning

The following describes the procedure for project planning for a MOVIAXIS® MX multi-
axis servo inverter. The individual steps are described in detail in the following sections.

NOTE
The software tools for configuring the individual modules and units are part of the "SEW
i Workbench".
1. Application » Determining the load conditions

— Moved masses
— Transmission elements
— Travel diagrams

+ "SEW Workbench" processes these to generate the following values:
— Speeds

— Torques
— Forces acting on the output shaft

2. Project planning for gearmotors
Use the SEW project planning software "SEW Workbench".

For a detailed description of the project planning for geared servomotors, refer to the
publication "Drive Engineering — Servo Technology", "Drive Engineering — Project Plan-
ning for Drives" and the "Geared Servomotors" catalogs.

The selection of asynchronous and synchronous servomotors is described in section
"Motor Selection".

3. Project planning for axis module
The size of an axis module is determined by the

» Maximum operating point.
* The individual utilization curves are:

— Dynamic utilization
— Electromechanical utilization
— Thermal utilization

Utilization is indicated in per cent and has to be < 100 %. Due to the complexity of the
curves, the calculation can only be made using software. The software is a tool of the
"SEW Workbench".
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4. Project planning for power supply module

The size of a power supply module is determined by the
+ Maximum operating point: Pyax < 250 % Piated-
+ Total actual power of all axis modules: Py < Prateq, motor and regenerative.

» Continuous power toward the braking resistor. The continuous power must not
exceed 50 % or the rated power of the power supply module.

» The sum rule. The total sum of all rated currents of the axis modules must not exceed
two times, or under certain circumstances three times, the rated DC link current of
the power supply module. Also see section "Selection table for power supply module
with / without line choke" on this page.

The rated power of the power supply module refers to the effective power; that is, the
magnetization currents of the motors need not be taken into account in this case.

NOTE

Important: The total power (DC link power) is the result of the overlapping cycles of the
individual connected axis modules.

Changing the assignment of cycles with respect to time strongly influences the motor
and regenerative load of the power supply module.

It is necessary to take a worst-case scenario into account.

Selection table for
power supply
module with /
without line choke

A line choke is necessary under certain mains conditions. See the table below.

Due to the complexity, the calculation can only be made using software. The software
is a tool of the "SEW Workbench".

The specified mains conditions require a line choke:

Project planning to % Applies to power
Mains voltage of the rated axis PP P Line choke required
supply module
currents
380-400V +10 % 300 % All No
>400-500V =10 % 300 % All Yes
380-500V +£10 % 200 % All No

5. Project planning for capacitor module

1

NOTES

For project planning for capacitor modules, contact SEW-EURODRIVE.

6. Project planning for buffer module

1

NOTES

For project planning for buffer modules, contact SEW-EURODRIVE.

Project Planning Manual — MOVIAXIS® MX Multi-Axis Servo Inverter 1"




12

—J Project Planning

SEEE Procedure for project planning

7. Project planning for braking resistor
A braking resistor is necessary for regenerative travel sections if the power supply
module is not provided with a regenerative power supply or a capacitor module.

The braking resistor is selected using the "SEW Workbench".
See "Selecting the braking resistor".

8. Project planning for 24 V supply
An axis module requires a supply voltage of 24 V at two separate connection terminals:

» Supply of electronics
» Supply of motor brakes

A power supply on each side of the axis block might also be required if the current
exceeds the limit value of 10 A.

See "Selecting the 24 V supply" for more information.

9. Mains and motor cables
See page 59 for more information.

10. Components for EMC compliant installation
See page 62 for more information.

11. Project planning for DC link discharge module

NOTE
For project planning for a DC link discharge module, contact SEW-EURODRIVE.
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3.2 SEW Workbench

"SEW Workbench" provides the user with a central interface to compile complex drive
systems from individual SEW components. It allows the user to create complex drive
systems for "switch cabinet technology" or "decentralized technology" from SEW com-
ponents such as drives, servo inverters, cables, field distributors, etc. using the drag and

drop function.

Basic features of "SEW Workbench":

» Application selection

» Calculation of gear unit and motor

* Price-optimized project planning

» Comparison of different solutions

* Recommendation of "best drive" solution
» Inverter calculation

» Multi-axis optimization

» Configuration of cables and accessories
» Configuration error check

» Parts list generation

» Electronic catalog with all products

The user has the option to access existing functions and programs such as EKAT, SAP
Configurator and ProDrive as well as to use new functions.

Serv
ProDrive configu DocuFinder Drive CAD

(o]
ration

Oil quantity
program

Fig. 1: SEW Workbench project planning software

I.I
n
2

T = L o i
ety Electronic
141 #.- +— catalog
Z
. el 5

T~/ office
interface

57412aen

"SEW Workbench" allows you to perform an initial compatibility check of different com-
ponents, i.e. to determine whether a servo inverter, cable and drive can be configured

and designed for this combination.
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3 — Project Planning

SEW Workbench Different catalog functions and project planning functions are available for selecting indi-

functions vidual components. Each component is represented in the work area by a graphical
object, see figure 2. The result of the total of the objects together is the drive system.
A complete check is performed for all products after the user has created the complete
drive system.

The "SEW Workbench" generates a drive system including a product list tested and
approved according to SEW rules.

The drive systems (product lists) created in the "SEW Workbench" can be saved as a
project file and called up again. This allows data exchange and further processing by
another "Workbench user".
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Fig. 2: SEW Workbench user interface
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3.3 Output currents for low rotational field frequencies

The thermal model of MOVIAXIS® dynamically limits the maximum output current. The
maximum continuous output current I,y is dependent on the PWM cycle frequency and
the output frequency foutput-

Itis particularly important to take output frequencies fouput < 2 Hz into account for:
» Electrically-stopping hoists
» Torque control at low speeds or at a standstill

NOTE

The output frequency of the servo inverter when used with asynchronous motors is
made up of the rotational frequency (2 speed) and the slip frequency.

With synchronous motors, the output frequency of the servo inverter is the same as the
rotational frequency of the synchronous motor.

PWM 4 kHz and
8 kHz

140
130 ————
120 |

T 2]
110 /
90 | —_—

80

70

60 — ——t— —t—t— —t— —t—t—

0 0,5 1 1,5 2 2,5
Unit rotating field [Hz]

Unit output current [%)]

60976aen
Fig. 3: Output currents for low rotational field frequencies
[11  Axis modules sizes 1 and 2 for PWM 4 kHz and 8 kHz
[2] Axis modules sizes 3, 4, 5, 6 for PWM 4 kHz
[3] Axis modules sizes 3, 4, 5, 6 for PWM 8 kHz
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PWM 16 kHz

Project Planning

Output currents for low rotational field frequencies

Unit output current [%]

70

65 |

60

55

50

45

40

(1]

2

(3]

1
Unit rotating field [Hz]

Fig. 4: Output currents for low rotational field frequencies

(1]
[2]
(3]

Axis modules sizes 1 and 2

24 A (size)
32 A (size)
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3.4 Arrangement of modules in a network of units

Arrangement of

axes
STOP
Note that no more than eight axis modules can be connected in a system.
MXC/
MXM MXB MXP MXA MXA MXA MXA MXA MXA MXS
8A
75 kW | 100 A 64A [48A |32A[16 A|4A |24V
24A[12A|2A
60439AXX
Fig. 5: Example of an axis arrangement
MXM Master module, component MXP Power supply module, BG1-3
MXC Capacitor module, component MXA Axis modules, BG1-6
MXB Buffer module, component MXS 24 V switched-mode power supply module,
component
MXM master Arrange the master module as the first unit in the axis system, see figure 5.
module The master module is a component.
MXC capacitor Arrange the capacitor module to the left of the power supply module in the axis system,
module see figure 5.

The capacitor module is a component.

MXB buffer module  Arrange the buffer module to the left of the power supply module in the axis system.
The buffer module is a component.

MXP power supply  Arrange the power supply module to the left of the axis module in the axis system.
module

Project Planning Manual — MOVIAXIS® MX Multi-Axis Servo Inverter 17
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EEEE Arrangement of modules in a network of units

MXA axis modules

MXS 24 V
switched-mode
power supply
module

STOP
Note that the electric performance of the axes has to decrease from left to right.
The following applies:

Imxa 1 2 Imxa 2 2 Iuxa 3 2 Iuxa 4 - etc.

Arrange the axis modules according to their rated current, starting on the right side of
the power supply module so that their rating decreases from left to right, see figure 5.

Arrange the 24 V switched-mode power supply module to the right of the last axis
module in the axis system, see figure 5.

The 24 V switched-mode power supply is a component.
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Project Planning —

Power supply

The following schematic sample diagram shows a typical arrangement of MOVIAXIS®

components in an axis system. It shows the bus connection of the
+ DClink

» Signaling bus
+ and the DC 24 V voltage supply.

Signaling bus Terminating
X9 X9 X9 X9 X9 X9 X9 X9 xg resistor*)
alb alb alb alb alb alb

alb alb alb

VA VAR VAR VA VAR VA Vel Vel Vi

1

PE

MXM MXC/| |MXP| |MXA| |MXA MXA| |MXA MXA| |MXA| |[MXA |MXA MXS

MXB 1 2 3 4 5 6 7 8
X16m 24V external
X5 X5 X5 X5 X5 X5 X5 X5 X5 X5 X5
ab ab| ab| |ab) Jab) |ab| jab| |ab| |ab| |ab| |ab| |ab
f . . 24 V electronics
o} E: tel o te) te) te] o} te] 1o} G lof te] o} tel o} 24 V brake

X4 X4 X4 X4 X4 X4 X4 X4 X4

[ ]

uz+

uz-| |®

Fig. 6: Example: Arrangement sequence of MOVIAXIS® MX units

60440AEN

*) Terminating resistor: Only for CAN bus unit design.

Key:
MXM
MXC
MXB
MXP

MXA 1.. MXA 8

MXS

Master module, component
Capacitor module, component
Buffer module, component
Power supply module

Axis modules unit 1 to unit 8

24 V switched-mode power supply module, component

Capacitor module: The 24 V voltage supply of the brake is only conducted.

Buffer module: The 24 V voltage supply of the brake and electronics is only conducted .
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—=== Control characteristics of the axis modules

3.5 Control characteristics of the axis modules

Characteristic MOVIAXIS® multi-axis servo inverters achieve excellent control characteristics thanks
values of the to their optimally adapted control algorithms. The following features apply for the oper-
controllers ation of synchronous servomotors from SEW-EURODRIVE.

A
Transient recovery time

Rotational accuracy

=

Maximum
speed deviation

v

Step change in load AM = 80%
of rated motor torque

<
t
01762ben

Fig. 7: Features of control characteristics

The following applies to MOVIAXIS® multi-axis servo inverters in combination with
powerful motors:

® Continuous setting range Static control accuracy” based
MOVIAXIS™ type Nmax = 3000 rpm ON Nppax = 3000 rpm
MXAB80A with resolver > 1:3000 0.01 %
MXAB80A with Hiperface encoder 1:5000 0.01 %

1) = Deviation of actual speed value / mean speed value from the speed setpoint

The defined control characteristics are maintained in the specified speed range.
Control response  The following assignment is an example of the different control responses.
Data + Setpoint speed value nggt = 1000 rpm

» Step change in load AM = 80 % of rated motor torque.

» Torsion-free load with mass inertia ratio J; / Jyy = 1.8.

Max. speed deviation at Rotational accuracy at
MOVIAXIS® type AM = 80 %, based on M = const., based on
n = 3000 rpm n =3000 rpm
MXAB80A with TTL encoder o o
(1024 increments) 1.0% <0.07%
MXAB80A with sin/cos encoder 0.7 % <0.03 %

3.6 Selecting the safety functions

For more information on these topics, refer to the following manuals:
- "Safe Disconnection for MOVIAXIS® — Conditions".
- "Safe Disconnection for MOVIAXIS® — Applications”.
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3.7 Motor selection for synchronous servomotors

STOP

The torque limit (M limit) is set automatically by the startup function of the
MOVITOOLS® MotionStudio operating software.

Do not increase this automatically set value.
Setting a torque limit that is too high can damage the servomotor.

We recommend always using the latest version of MOVITOOLS® MotionStudio for
startup. The latest MOVITOOLS® version can be downloaded from our homepage
"www.sew-eurodrive.de".

Motor character-
istics

The requirements on a servo drive include speed dynamics, stable speed and posi-
tioning accuracy. DS, CM, CMP and CMD motors with MOVIAXIS® meet these require-
ments.

Technically speaking, these are synchronous motors with permanent magnets on the
rotor and an integrated encoder. Required characteristics:

+ Constant torque over a broad speed range (up to 6000 rpm)
» High speed and control range
* High overload capacity

This is achieved with MOVIAXIS® control. The mass moment of inertia of the synchro-
nous servomotor is lower than that of the asynchronous motor. For this reason, these
motors are optimally suited to applications requiring dynamic speeds.

M [Ib.in] . )
Mmax \
\
\
\
\
\
M, 1 \
\
\
0 b
0 Ny n [rpm]

01652CEN
Fig. 8: Sample speed/torque characteristic curve of DS/ CM / CMD servomotors

[11 Continuous torque
[2] Maximum torque

Mg und Mo« are determined by the motor. The attainable M, 5 can also be less,
depending on the servo inverter.

Refer to the motor tables (DS/CM) for the values for M.
Refer to the motor selection tables (DS/CM) for the values for My, 4.
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5 Motor selection for synchronous servomotors

Basic recommen-
dations

Project planning

The necessary motor data for the SERVO operating modes are stored in MOVITOOLS®
MotionStudio for the SEW motors.

Speed is the correcting variable in the SERVO operating modes with speed control.
Torque is the correcting variable in the SERVO operating modes with torque control.

Project planning for a synchronous motor is carried out according to the following
requirements:

1. Effective torque requirement at average application speed.

Meff <M rated_mot

The operating point must lie below the characteristic curve for the continuous torque
(figure 8, curve 1). The continuous torque of the CM series can be increased by 40 %
by forced cooling if the operating point lies above the characteristic curve for self-
cooling.

2. Maximum torque needed across the speed curve.

Mmax < Mdyn_mot
The operating point must lie below the characteristic curve for the maximum torque
of the motor-MOVIAXIS® combination (figure 8, curve 2).

3. Maximum speed

The maximum speed must not be configured higher than the rated speed of the
motor. Planetary gear units should be used for speeds greater than 3000 rpm as a
result of the high input speed.

Nmax = Nrated
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Motor selection DS/CM synchronous servomotors

Structure of the data tables for synchronous servomotors DFS/CFM

Mrated | otor M, lo Mpyn Imax Movr lovr Jmot | Jbmot | Mp1 ‘ Mg2  Wmax1 ‘ Wmax2
[rpm] [Nm] [Al [Nm] [A] [Nm] [A] [10~ kgm?] [Nm] [kJ]
CFM71S 5 22 16.5 8.8 7.3 3.2 4.89 6.65 10 5 18 22
2000 CFM71M 6.5 3 215 12 9.4 4.2 6.27 8.03 14 7 15 20
CFM71L 9.5 4.2 31,4 16.8 13.8 6.1 9.02 10.8 14 | 10 15 18
Nrated Rated speed
Mo Standstill torque (thermal continuous torque at low speeds).
lg Standstill current
Mpyn Dynamic limit torque of the servomotor
Imax Maximum permitted motor current
Movr Static torque with forced cooling fan
lovr Standstill current with forced cooling fan
Jmot Mass moment of inertia of the motor
Jbmot Mass moment of inertia of the brake motor
Mg Standard braking torque
Mg, Optional braking torque
Wiax1 Maximum permitted braking work per braking operation for Mgy.
Whhax2 Maximum permitted braking work per braking operation for Mg,.
r[‘rr;;:;’ Motor [nl:|1-|] [rl:;z] [V/\1Ii(')1(t)eomr?)|m] e [kL] e
CFM71S 52 7090 151 9.5 11.8
2000 CFM71M 36 4440 148 10.8 13.0
CFM71L 24 2500 152 13.0 15.3
L4 Winding inductance
R4 Winding ohmic resistance
Vinternal Internal voltage at 1000 rpm
Mot Weight of the motor
Mpmot Weight of the brake motor
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Synchronous servomotors with 400 V system voltage

Mrated  prosor Mo ) Moy | Imax | Movk | lovR  Jmot  Jbmot M1 Mez |Wiaxt Wmax
[rpm] [Nm] (Al [Nm] (Al [Nm] (Al [10~* kgm?] [Nm] [kJ]
CFM71S 5 2.2 16.5 8.8 7.3 3.2 4.99 6.72 10 5 18 22
CFM71M 6.5 3 21.5 12 9.4 4.2 6.4 8.13 14 7 15 20
CFM71L 9.5 4.2 314 16.8 13.8 6.1 9.21 10.94 14 10 15 18
CFM90S 11 4.9 39.6 19.6 16 71 18.2 22 28 14 17 24
2000 CFM90M 14.5 6.9 52.2 28 21 10 234 27.2 40 20 10.5 19.5
CFM90L 21 9.9 75.6 40 30.5 14.4 33.7 37.5 40 28 10.5 17
CFM112S 23.5 10 82.3 40 34 14.5 68.9 84.2 55 28 32 48
CFM112M 31 13.5 108.5 54 45 19.6 88.9 104.2 90 40 18 44
CFM112L 45 20 157.5 80 65 29 128.8 | 1441 90 55 18 32
CFM112H 68 30.5 238.0 122 95 42.5 188.7 204 90 55 18 32
DFS56M 1 1.65 3.8 6.6 1.45 23 0.48 0.83 2.5 - - —
DFS56L 2 2.4 7.6 9.6 3.2 3.6 0.83 1.18 2.5 - - -
DFS56H 4 2.8 15.2 11.2 6 4 1.53 1.88 5 - - -
CFM71S 5 3.3 16.5 13.2 7.3 4.8 4.99 6.72 10 5 14 20
CFM71M 6.5 4.3 21.5 17.2 9.4 6.2 6.4 8.13 14 7 11 18
CFM71L 9.5 6.2 31.4 25 13.8 9 9.21 10.94 14 10 11 14
3000 [CFM90S 11 7.3 39.6 29 16 10.6 18.2 22 28 14 10 20
CFM90M 14.5 10.1 52.2 40 21 14.6 23.4 27.2 40 20 4.5 15
CFM90L 21 14.4 75.6 58 30.5 21 33.7 375 40 28 4.5 10
CFM112S 23.5 15 82.3 60 34 22 68.9 84.2 55 28 18 36
CFM112M 31 20.5 108.5 82 45 30 88.9 104.2 90 40 7 32
CFM112L 45 30 157.5 120 65 44 128.8 1441 90 55 7 18
CFM112H 68 43 238.0 172 95 60 188.7 204 90 55 7 18
DFS56M 1 1.65 3.8 6.6 1.45 23 0.48 0.83 2.5 - - -
DFS56L 2 2.4 7.6 9.6 3.2 3.6 0.83 1.18 2.5 - - -
DFS56H 4 4 15.2 16 6 5.7 1.53 1.88 5 - - -
CFM71S 5 4.9 16.5 19.6 7.3 7.2 4.99 6.72 10 5 10 16
CFM71M 6.5 6.6 215 26 9.4 9.6 6.4 8.13 14 7 6 14
CFM71L 9.5 9.6 314 38 13.8 14 9.21 10.94 14 10 6 10
4500 CFM90S 11 1.1 39.6 44 16 16.2 18.2 22 28 14 5 15
CFM90M 14.5 14.7 52.2 59 21 21.5 234 27.2 40 20 3 9
CFM90L 21 21.6 75.6 86 30.5 31.5 33.7 375 40 28 3 5
CFM112S 23.5 225 82.3 90 34 32.5 68.9 84.2 55 25 11 22
CFM112M 31 30 108.5 120 45 44 88.9 104.2 90 40 4 18
CFM112L 45 46 157.5 184 65 67 128.8 | 1441 90 55 4 11
CFM112H 68 66 238.0 264 95 92 188.7 204 90 55 4 11
DFS56M 1 1.65 3.8 6.6 1.45 23 0.48 0.83 2.5 - - -
DFS56L 2 275 7.6 11 3.2 4.2 0.83 1.18 2.5 - - -
DFS56H 4 5.3 15.2 21 6 7.6 1.53 1.88 5 - - -
CFM71S 5 6.5 16.5 26 7.3 9.5 4.99 6.72 - - - -
6000 [CFM71M 6.5 8.6 215 34 9.4 12.5 6.4 8.13 - - - -
CFM71L 9.5 12,5 314 50 13.8 18.2 9.21 10.94 - - - -
CFM90S 11 14.5 39.6 58 16 21 18.2 22 - - - -
CFM90M 14.5 19.8 52.2 79 21 29 23.4 27.2 - - - -
CFM90L 21 295 75.6 118 30.5 43 33.7 375 - - - -
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Synchronous servomotors with 400 V system voltage
Nrated Motor L4 Ry Vinternal Mmot ‘ Mpmot
[rpm] [mH] [mQ] [V/1000 rpm] [ka]
CFM71S 52 7090 151 9.5 11.8
CFM71M 36 4440 148 10.8 13.0
CFM71L 24 2500 152 13.0 15.3
CFM90S 18 1910 147 15.7 19.6
000  CFMOOM 12.1 1180 141 17.8 21.6
CFM90L 8.4 692 146 21.9 26.5
CFM112S 10 731 155 26.2 31.8
CFM112M 75 453 153 30.5 36.0
CFM112L 4.6 240 151 39.3 44.9
CFM112H 2.6 115 147 54.2 59.8
DFS56M 9.7 5700 40 2.8 2.9
DFS56L 8.8 3700 56 35 3.6
DFS56H 12.7 4500 97 4.8 5.3
CFM71S 23 3150 101 9.5 1.8
CFM71M 16 2000 100 10.8 13.0
CFM71L 1 1120 102 13.0 15.3
3000 | CFM90S 8.1 838 98 15.7 19.6
CFM90M 5.7 533 % 17.8 21.6
CFM9OL 3.9 324 929 21.9 26.5
CFM112S 4.6 325 103 26.2 31.8
CFM112M 3.1 193 99 305 36.0
CFM112L 2 103 101 39.3 44.9
CFM112H 1.3 57 104 54.2 59.8
DFS56M 9.7 5700 40 2.8 2.9
DFS56L 8.8 3700 56 35 3.6
DFS56H 6.2 2200 67.5 4.8 5.3
CFM71S 10 1380 66 9.5 11.8
CFM71M 6.9 828 64 10.8 13.0
CFM71L 4.9 446 65 13.0 15.3
4500  CFM90S 3.45 358 64 15.7 19.6
CFM90M 2.65 249 65 17.8 21.6
CFM90L 1.73 148 66 21.9 26.5
CFM112S 2 149 69 26.2 31.8
CFM112M 1.5 92 68 30.5 36.0
CFM112L 0.85 44 66 39.3 44.9
CFM112H 0.54 24 67 54.2 59.8
DFS56M 9.70 5700 40 2.8 2.9
DFS56L 6.80 2800 49 35 3.6
DFS56H 3.50 1200 50.5 4.8 5.3
CFM71S 5.75 780 50 9.5 -
6000 CFM71M 3.93 493 49 10.8 —
CFM71L 2.68 277 50 13.0 -
CFM90S 2.03 212 49 15.7 -
CFM90M 1.48 136 48 17.8 -
CFM9OL 0.93 77 48 21.9 -

Project Planning Manual — MOVIAXIS® MX Multi-Axis Servo Inverter

25



Project Planning
Motor selection for synchronous servomotors

Assignment of DFS / CFM servomotors with MO VIAXIS® multi-axis servo inverter (AC 400 V system voltage)
1. Rated speed ny4eq = 2000 rpm

Motor Assignment MOVIAXIS® MXA size
1 2 3 4 5 6
Type lratea  [[Al 2 4 8 12 16 24 32 48 64 100
Imax  [[Al 5 10 20 30 40 60 80 120 160 250
CM71S Imax  |% lrated| 250 220
Mmax [Nm 10.9 16.5
CM71M Imax  |% lrated 250 150
Mmax [Nm 19.2 215
CM71L Imax | % lrated 250 210
Mmax [Nm 21.6 31.4
CM90S Imax | % lrated 250 245
Mmax [Nm 221 394
CMOOM Imax | % lrated 250 229
Mmax [Nm 40.3 51.8
CM9oL Imax | % lrated 250 250 247
Mmax [Nm 41.8 60.6 751
CM112S Imax | % lrated 250 250 250
Mmax [Nm 46.3 66.3 81.9
CM112M Imax | % lrated 250 250 225
Mmax [Nm 67.4 86.6 108.0
CM12L Imax | % lrated 250 250 250
Mmax [Nm 88.7 126.9 156.8
| % | 250 250 250 191
CM112H max rated
Mmax [Nm 132.0 171.4 234.4 237.0
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2. Rated speed N 4teq = 3000 rpom

Motor Assignment MOVIAXIS® MXA size
1 2 3 4 5 6
Type lratea |[Al 2 4 8 12 16 24 32 438 64 100
Imax  |[Al 5 10 20 30 40 60 80 120 160 250
DES56M Imax % lrated 250 165
Mmax [Nm 29 3.8
DES56L Imax % lrated 250 240
Mmax [Nm 4.1 7.6
DES56H Imax % lrated 250 250 140
max  |NmM 7.1 13.7 15.2
CMT1S Imax % lrated 250 165
Mmax [Nm 13.8 16.5
CM71M Imax % lrated 250 215
Mmax |Nm 14.5 21.5
CMTIL Imax % lrated 250 208
Mmax |Nm 27.4 315
CM90S Imax % lrated 250 242
Mmax |Nm 29.1 39.2
CMOOM Imax % liated 250 250 250 169
Mmax |Nm 28.3 411 51.6 52.0
CMI0OL Imax % lrated 250 250 242
Mmax |Nm 43.1 56.2 75.6
CM112S Imax % lrated 250 250 250
Mmax |Nm 46.3 60.1 81.9
CM112M Imax % lrated 250 250 250 171
Mmax [Nm 59.7 85.7 106.3 108.0
CM112L lmax % lrated 250 250 250
Mmax [Nm 88.7 115.0 156.8
CM112H lmax % lrated 250 250 172
Mmax [Nm 180.7 225.7 237.0
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3. Rated speed ny1eq = 4500 rpm

Motor Assignment MOVIAXIS® MXA size
1 2 3 4 5 6
Type lLated [[Al 2 4 8 12 16 24 32 48 64 100
Imax  [[A] 5 10 20 30 40 60 80 120 160 250
DES56M Imax  |% lrateq| 250 165
Mmax [Nm 29 3.8
DES56L Imax  |% lrateq| 250 240
Mmax [Nm 4.1 7.6
DES56H Imax  |% lrated 250 200
Mmax [Nm 9.8 15.2
CMT1S Imax  |% lrated 250 245
Mmax [Nm 9.9 16.5
CM71M Imax  |% lrated 250 221
Mmax [Nm 17.9 215
CMTIL Imax  |% lrated 250 250 241
Mmax [Nm 19.2 26.8 315
CM90S Imax  |% lrated 250 250 185
Mmax [Nm 28.7 36.5 395
CMOOM Imax  |% lrated 250 250 246
Mmax [Nm 29.2 38.1 52.1
CMI0OL Imax  |% lrated 250 250 179
Mmax [Nm 56.4 71.5 75.2
CM1128 Imax  |% lrated 250 250 188
Mmax [Nm 60.1 75.5 81.9
CM112M Imax  |% lrated 250 250 250
Mmax [Nm 61.1 79.3 108.0
CM112L Imax  |% lrated 250 250 184
Mmax [Nm 112.9 142.3 156.8
CM112H Imax  |% lrated 250 250
Mmax [Nm 160.0 228.5
4. Rated speed n, g = 6000 rpm
Motor Assignment MOVIAXIS® MXA size
1 2 3 4 5 6
Type latea |[Al 2 4 8 12 16 24 32 48 64 100
Imax  [[A] 5 10 20 30 40 60 80 120 160 250
DES56M Imax  |% lrateq| 250 165
Mmax |Nm 29 3.8
DFS56L Imax  |% lrated 250 138
Mmax |Nm 7.0 7.6
DFS56H Imax  |% lrated 250 250 175
Mmax |Nm 75 14.4 15.1
CM71S Imax  |% lrated 250 217
Mmax |Nm 14.0 16.5
CM71M Imax  |% lrated 250 250 216
Mmax |Nm 14.5 19.8 21.5
CM7AL Imax  |% lrated 250 250 208
Mmax |Nm 21.8 27.3 314
CM90S Imax  |% lrated 250 250 242
Mmax |Nm 22.4 29.2 394
CM9OM Imax  |% lrated 250 250 247
Mmax |Nm 28.9 41.8 51.9
CM90L Imax  |% lrated 250 250 246
Mmax |Nm 421 55.0 75.2
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Motor selection for CMP synchronous servomotors
Structure of the data tables for synchronous servomotors CMP

Nrated Mo lp Mmax | Imax | Movr | lovR | Jmot  Jomot | Me1 = Mgz L4 Ry Vinternal
Motor cold
[rpm] INm] | [A] | [Nm] [Al (Nm] (Al [kgem?] (Nm] [mH] | Q M
3000 CMP40S | 0.5 1.2 1.9 6.1 - - 0.1 0.13  0.95 - 23 | 11.94 27.5
CMP40M | 0.8 @ 0.95 3.8 6.0 - - 0.15 018  0.95 - 455 | 19.92 56
Nrated Rated speed
Mo Standstill torque (thermal continuous torque at low speeds)
lg Standstill current
Mmax Maximum limit torque of the servomotors
Imax Maximum permitted motor current
Movr Standstill torque with forced cooling fan
lovr Standstill current with forced cooling fan
Jimot Mass moment of inertia of the motor
Jpmot Mass moment of inertia of the brake motor
Mg+ Standard braking torque
Mg Optional braking torque
L4 Winding inductance
R4 Winding ohmic resistance

Vinternal €0ld  Internal voltage at 1000 rpm
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Motor data of CMP servomotors with 400 V system voltage

Nrated M, lp Mmax | Imax | Movr lovR | Jmot Jbmot | Mp1 | Mgz | L4 R4 Vinternal
Motor cold
[rpm] [Nm] | [A] [Nm] [A] [Nm] [A] [kgem?] [Nm] [mH] Q V]
CMP40S = 05 @ 1.2 1.9 6.1 = = 01 | 013 095 - 23 | 11.94 27.5
CMP40M | 0.8 095 3.8 6.0 - - 015 | 0.18 095 - 455  19.92 56
CMP50S | 1.3 | 096 @ 5.2 5.1 1.7 125 | 042 | 048 31 | 43 | 71 | 2249 86
s000 CMPSOM 24 168 103 96 3.5 245 067 073 43 31 385 | 998 90
CMP50L | 33 | 22 | 154 | 136 | 48 32 | 092 | 099 43 | 31 | 305 | 7.41 98
CMP63S | 2.9 215 111 | 129 4 3 115 149 7 9.3 365 | 6.79 90
CMP63M | 53 | 36 @ 214 | 216 | 75 5.1 192 | 226 93 7 22 | 357 100
CMP63L | 7.1 495 304 | 297 | 103 72 | 269 303 | 93 7 | 142 207 100
CMP40S | 05 | 1.2 1.9 6.1 = | = 01 | 013 08 | - | 23 | 11.94 275
CMP40M | 0.8 @ 095 3.8 6.0 - | - 015 | 0.18 095 - 455 19.92 56
CMP50S | 1.3 | 132 | 5.2 7.0 17 | 17 042 | 048 31 | 43 | 37 | 116 62
4500 CMPSOM 2.4 23 | 103 131 35 335 067 073 43 31 205 529 66
CMP50L | 3.3 | 315 @ 154 | 195 | 48 46 | 092 099 | 43 | 31 | 146 356 68
CMP63S | 2.9  3.05 11.1 | 183 4 42 115 149 7 | 93 183  3.34 64
CMP63M | 53 | 54 | 214 | 324 75 | 76 | 192 226 | 93 | 7 | 98 | 149 67
CMPB3L | 71 = 69 304 | 414 | 103 10 269 303 93 7 72 | 107 71
CMP40S | 05 | 1.2 1.9 6.1 = | = 01 | 013 095 - | 23 | 11.94 275
CMP40M | 0.8 @ 1.1 3.8 6.9 - | - 015  0.18 095 - | 34 |14.95 485
CMP50S | 1.3 | 1.7 5.2 9.0 17 | 22 | 042 | 048 | 31 | 43 | 225 | 7.11 485
s000 CMPSOM 2.4 3 103 | 17.1 35 44 067 073 43 31 12 321 50.5
CMP50L | 3.3 | 42 | 154 26 438 6.1 092 | 099 | 43 | 31 @ 82 | 1.1 51
CMP63S | 29 @ 39 111 | 234 4 | 54 115 149 - | - 112 | 241 50
CMP63M | 53 | 69 | 214 | 414 75 | 98 192 | 226 - | - | 59 | 092 52
CMPG3L | 71 = 93 304 | 558 103 135 269 303 - - 4 | 062 53
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Assignment of CMP servomotors with MOVIAXIS® multi-axis servo inverter (AC 400 V system voltage)
1. Rated speed n,4eq = 3000 rpm

Motor Assignment MOVIAXIS® MXA size
1 2 3 4 5 6
Type lratea  [[Al 2 4 8 12 16 24 32 48 64 100
Imax  [[Al 5 10 20 30 40 60 80 120 160 250
CMP40S Imax  |% lrated| 250 153
Mmax |[Nm 1.7 1.9
CMPAOM Imax  |% lrated| 250 150
Mmax [Nm 3.4 3.8
CMP50S Imax  |% lrated| 250 128
Mmax [Nm 5.1 5.2
CMP50M Imax  |% lrated| 250 240
Mmax [Nm 6.5 10.3
CMP50L Imax  |% lrated| 250 250 170
Mmax |[Nm 7.2 12.7 15.4
CMP63S Imax  |% lrated| 250 250 161
Mmax [Nm 6.2 9.9 111
CMP63M Imax | % lrated 250 250 180
Mmax [Nm 13.2 20.6 214
CMPB3L Imax | % lrated 250 250 248
Mmax |Nm 13.8 24 30.8

2. Rated speed n gteq = 4500 rpom

Motor Assignment MOVIAXIS® MXA size
1 2 3 4 5 6
Type lated  |[Al 2 4 8 12 16 24 32 48 64 100
Imax  |[A] 5 10 20 30 40 60 80 120 160 250
CMP40S Imax  |% lrateq| 250 153
Mmax |Nm 1.7 1.9
CMPAOM Imax  |% lrateq| 250 150
Mmax |Nm 34 3.8
CMP50S Imax  |% lrateq| 250 175
Mmax |Nm 42 5.2
CMP50M Imax  |% lrateq| 250 250 164
Mmax |Nm 5 8.7 10.3
CMP50L Imax  |% lrated 250 244
Mmax |Nm 9.6 15.4
CMP63S Imax  |% lrated 250 229
Mmax |Nm 8 11.1
CMPG3M Imax  |% lrated 250 250 203
Mmax |Nm 15.8 19.4 20.3
CMPB3L Imax  |% lrated 250 250 250 173
Mmax |Nm 17.9 23.3 26.8 27.2
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3. Rated speed n1eq = 6000 rpm

Motor Assignment MOVIAXIS® MXA size
1 2 3 4 5 6
Type lLated [[Al 2 4 8 12 16 24 32 48 64 100
Imax  [[A] 5 10 20 30 40 60 80 120 160 250
CMP20S Imax  |% lrateq| 250 153
Mmax [Nm 1.7 1.9
CMPAOM Imax  |% lrateq| 250 173
Mmax [Nm 29 34
CMP50S Imax  |% lrateq| 250 225
Mmax [Nm 35 5.1
CMP50M Imax  |% lrated 250 241
Mmax [Nm 7 9.7
CMP50L Imax  |% lrated 250 250 217
Mmax [Nm 7.4 12.1 13.8
CMP63S Imax  |% lrated 250 250 195
Mmax [Nm 6.9 11.1 12
CMP6E3M Imax  |% lrated 250 250 250 173
Mmax [Nm 13.9 18.5 21.6 21.9
CMPB3L Imax  |% lrated 250 250 250 233
Mmax [Nm 14.6 20.2 24.6 29.3
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Motor selection for CMD synchronous servomotors
Structure of the data tables for synchronous servomotors
Nrated Mo lp Mmax | Imax | Jmot L R4 Vin- | Mmax | Mg Mg,
Motor | ternal | |
[rpm] CINm] | [A] | [Nm] | [A] [kgem?] [mH] Q| [V [pm]  [Nm] [Nm]
3000 CMD70S8 | 0.7 | 1.04 3 6 0.261 | 32.3 | 17.44 43 | 6000 3.1 43
CMD70M 1.1 | 1.36 5 8 045 | 252 10.89 = 56 = 8000 | 3.1 43
Nrated Rated speed
Mo Standstill torque (thermal continuous torque at low speeds)
lo Standstill current
Max Maximum limit torque of the servomotors
Imax Maximum permitted motor current
R4 Winding ohmic resistance
L4 Winding inductance

Vinternal cold

Jmot

meot
Mg+
Mg>

Project Planning Manual — MOVIAX 1S®
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Motor data of CMD servomotors with 400 V system voltage

Motor type ' Nrateq” Mo lp Mmax | Imax R4 L1 Vinernal  Jdmot® | Jomot? | Nmax Mg+ Mg,
[rom] | [Nm] | [A] | [Nm] [A] [Q]  [mH] [rpm]  [kgem?] [kgem?] [rpm]  [Nm] = [Nm]

CMD 55 S 0.25 0.7 1.2 4 2865 284 26 0.087 0.104 8000% | 0.95 -
CMD 55 M 4500 045 | 0.95 23 6 18.44 216 33 0.148 0.165 8000% | 0.95 -
CMD 55 L 0.9 1.5 6 12 10.18 | 14.8 39 0.267 0.284 8000% | 0.95 -
CMD 70 S 0.7 1.04 3 6 1744 | 323 43 026 0.33 6000 3.1 4.3
CMD 70 M 3000 1.1 1.36 5 8 10.89 252 56 0.45 0.52 5000 3.1 4.3
CMD 70 L 1.9 1.96 1 18 5.85 17.0 64 0.83 0.89 5000 4.3 3.1
CMD 93 S 24 1.06 10 5 2232 913 136  1.23 1.58 4000 7 9.3
CMD 93 M 800 4.2 1.7 22 11 7.4 39.8 159 2.31 2.66 4000 9.3

CMD 93 L 6 2 33 16 6.38 37 152 3.38 3.73 4000 9.3

CMD 93 S 24 1.55 10 8 1064 430 93 123 1.58 2750 7 9.3
CMD 93 M 1200 4.2 25 22 16 3.63 191 110 2.31 2.66 2750 9.3

CMD 93 L 6 3.5 33 23 3.14 18.0 106 3.38 3.73 2750 9.3

CMD 93 S 24 2.32 10 12 4.60 192 62 123 1.58 4000 7 9.3
CMD 93 M 3000 4.2 3.6 22 23 2.27 9.3 77 2.31 2.66 4000 9.3

CMD 93 L 6 6 33 40 1.02 6.0 61 3.38 3.73 4000 9.3

CMD 138 S 6.7 2.8 17 9 3.81 474 161 64 9.1 2500 22 -
CMD 138 M 600 121 4.1 39 19 240 36.8 198 1.5 14.2 2000 22 -
CMD 138 L 16.5 5 62 25 1.72 30.9 223 16.6 19.3 2000 22 -
CMD 138 S 6.7 3.9 17 13 1.97 250 17 64 9.1 2500 22 -
CMD 138 M | 1200 121 5.5 39 26 1.29 20.6 148 1.5 14.2 2000 22 -
CMD 138 L 16.5 8 62 40 0.66 11.8 138 16.6 19.3 2000 22 -
CMD 138 S 6.7 7.4 17 25 0.60 70 62 64 9.1 3000 22 -
CMD 138 M | 2000 121 1.4 39 53 0.30 4.8 71 1.5 14.2 2000 22 -
CMD 138 L 16.5 151 62 76 0.20 3.3 73 16.6 19.3 2000 22 -

1) nNraeq = Rated speed [rpm]

2) When installing the encoders AKOH / EKOH, the specified mass moment of inertia is reduced by 0.015 kgcm? in comparison with the
resolver version.

3) Nmax = 6000 rpm for CMD55 with brake
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Assignment CMD servomotors for MO VIAXIS® multi-axis servo inverter
Overview of combinations for CMD servomotors, system voltage 400 V, peak torque
in Nm.

Rated speed n 4404 = 600 rpm

MOVIAXIS® MX
Size 1 Size 2 Size 3 Size 4 Size 5 Size 6
lrateq [A] 2 4 8 12 16 24 32 48 64 100
Motor Imax [Al 5 10 20 30 40 60 80 120 160 250
CMD138S Imax [%Irated] 250 165
Mmax [Nm] 16.5 205
CMD138M Imax [%Irated] 250 217
Mmax [INm] 42.8 46.5
CMD138L Imax [%rated] 250 250 250 167
Mmax [INm] 40.8 59.4 75.2 75.4
Rated speed n 444 = 800 rpm
MOVIAXIS® MX
Size 1 Size 2 Size 3 Size 4 Size 5 Size 6
lrateq [A] 2 4 8 12 16 24 32 48 64 100
Motor Imax [Al 5 10 20 30 40 60 80 120 160 250
CMD93S Imax [%lrated] 250
Mnax [INm] 9.2
CMD93M Imax [%eliateq] | 250 250 138
Mnax [INm] 12.4 211 224
CMD93L Inax [%liateq] | 250 250 200
Max [INm] 14.9 27.4 36.6
Rated speed n 404 = 1200 rom
MOVIAXIS® MX
Size 1 Size 2 Size 3 Size 4 Size 5 Size 6
lrateq [A] 2 4 8 12 16 24 32 48 64 100
Motor Imax [A] 5 10 20 30 40 60 80 120 160 250
CMD93S Imax [%lrated] 250 204
Mmax [INm] 7 9.6
CMD93M Imax [%lrateq] | 250 250 202
Mmax [INm] 8.6 15.9 224
CMD93L Imax [%!rated] 250 250 191
Mmax [INm] 16.8 29.9 327
CMD138S Imax [%lrated] 250 165
Mmax [INm] 14.7 17.4
CMD138M Imax [%lrated] 250 217
Mmax [INm] 34.6 39.2
CMD138L Imax [%rated! 250 250 250 167
Mmax [INm] 38.9 52.8 62.3 62.5

Project Planning Manual — MOVIAXIS® MX Multi-Axis Servo Inverter

35



Project Planning
Motor selection for synchronous servomotors

Rated speed n 404 = 2000 rom

36

MOVIAXIS® MX
Size 1 Size 2 Size 3 Size 4 Size 5 Size 6
lrated [Al 2 4 8 12 16 24 32 48 64 100
Motor Imax [Al 5 10 20 30 40 60 80 120 160 250
CMD138S Imax [%Irated] 250 208
Mmax [Nm] 15.3 174
CMD138M Imax [%lrated] 250 250 221
Mmax [Nm] 28.1 33.8 38.9
CMD138L Imax [%lrated] 250 250 250 237
Mmax [Nm] 317 40.8 54.9 62.5
Rated speed N a04 = 3000 rom
MOVIAXIS® MX
Size 1 Size 2 Size 3 Size 4 Size 5 Size 6
lrateq [A] 2 4 8 12 16 24 32 48 64 100
Motor Imax [Al 5 10 20 30 40 60 80 120 160 250
CMD70S Imax [%lrated] 250 145
Mmax/Nm 2.6 2.8
CMD70M Imax [%lrated] 250 196
Mmax/Nm 3.8 5.2
CMD70L Imax [%lateq] | 250 250 221
Mnax [INm] 4.7 8.8 11.2
CMD93S Imax [%lateq] | 250 250 152
M nax [INm] 5 8.5 9.6
CMDS3M Imax [%lrated] 250 250 193
Max [INm] 11.8 20.3 22.4
CMDS3L Imax [%lrated] 250 250 248
Max [INm] 19.2 26.9 327
Rated speed n 04 = 4500 rom
MOVIAXIS® MX
Size 1 Size 2 Size 3 Size 4 Size 5 Size 6
lrated [Al 2 4 8 12 16 24 32 48 64 100
Motor Imax [A] 5 10 20 30 40 60 80 120 160 250
CMD55S Imax [%Irated] | 204
Mmax [Nm] 1.1
CMD55M Imax [%Irated] | 250 152
Mmax [Nm] | 2.1 2.3
CMDS5L Imax [%lratea] | 250 250 152
Mmax [Nm] 3 5.2 5.9
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3.8

CcT/CV
asynchronous
servomotors

High power yield

Classification into
speed classes

With sin/cos
encoder as
standard

TF or TH motor
protection as
standard

1

Thermal classifica-
tion 155 (F) as
standard

Reinforced pinion
spigot

Motor selection for asynchronous servomotors

SEW-EURODRIVE offers CT/CV asynchronous servomotors especially for operation
with MOVIAXIS®. These motors have the following characteristics:

The optimized winding of CT/CV motors facilitates a high power yield.

CT/CV motors are available in four speed classes. The division into speed classes
ensures optimum utilization of torque and speed.

As standard, CT/CV motors are equipped with a high-resolution sin/cos encoder (ES1S,
ES2S, EV1S).

The winding temperature of the three motor phases is monitored using thermistors (TF).
The thermistors are connected via encoder connectors. The temperature is then moni-
tored by MOVIAXIS®; no additional monitoring unit is required.

Bimetallic switches (TH) can also be used instead of thermistors. The bimetallic
switches are connected via encoder connectors.

NOTE

SEW-EURODRIVE recommends using pre-fabricated cables for the connection of
TF/TH and KTY sensors to the encoder connector.

The cables are listed in the MOVIAXIS catalog.

CT/CV motors have thermal classification "155 (F)" as standard.

CT/CV motors can generate up to three times their rated motor torque during dynamic
operation. For this reason, these motors are equipped with reinforced pinion spigots for
direct mounting to gear units to enable them to transmit the high torque levels reliably.

NOTE

Either DT/DV or CT/CV motors can be used with MOVIAXIS®. SEW-EURODRIVE
recommends using CT/CV asynchronous motors to achieve optimum benefit from the
CFC mode.
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Motor selection for asynchronous servomotors (CFC)

STOP

The torque limit (M limit) is set automatically by the startup function of the MOVI-
TOOLS® MotionStudio operating software.

Do not increase this automatically set value.
Setting a torque limit that is too high can damage the servomotor.

We recommend always using the latest version of MOVITOOLS® MotionStudio for
startup. The latest MOVITOOLS® version can be downloaded from our homepage
(www.sew-eurodrive.de).

Motor characteris-
tics

Typical speed/
torque characteris-
tic curves

Drives are characterized by their ability to control torque directly and quickly. This means
it achieves a highly dynamic overload capacity (> 3xM,4q) @and a very high speed and
control range (up to 1:5000). Stable speed and positioning accuracy meet the high
requirements of servo technology. This behavior is implemented using field-oriented
control. The current components for magnetization (l4) and torque generation (l,) are
controlled separately.

The servo inverter needs to know exact data about the motor connected to calculate the
motor model. This data is made available by the MOVITOOLS® MotionStudio operating
software with the startup function. The necessary motor data for the SERVO operating
modes are stored in MOVITOOLS® MotionStudio for the 4-pole SEW motors.

Miateq is determined by the motor. My,5x and np,¢e depend on the motor/servo inverter
combination. You can refer to the motor selection tables for CFC mode for the values of

Nbaser Mrated UNd Mpyay.

M
A3

M

max

rated

0 : | - : : —
nbase1 4- Npase n

01651BEN
Fig. 9: Sample speed/torque characteristic curve in CFC operating mode

[11 With integrated cooling
[2] With forced cooling
[3] Maximum torque
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Magnetization
current

Basic recommen-
dations

Speed control

Cooling the motor

Dynamic drives that have to accelerate without delay are also energized at standstill
without load. The magnetizing current |4 flows at standstill. The servo inverter must be
able to supply this current constantly in applications in which the output stage is perma-
nently enabled, for example in "Hold control" mode. Particularly in the case of large
motors with a slip frequency < 2 Hz, you have to refer to the diagrams in section "Output
currents for low rotational field frequencies" to check whether the servo inverter can
supply the current. Also check whether the thermal characteristics of the motor are suit-
able (forced cooling fan) for this. Refer to the motor tables (CT/CV — page 40) or the
"SEW Workbench" for the magnetization current |.

The motor data required for SEW motors is stored in MOVITOOLS® MotionStudio.

Project planning for an asynchronous motor is carried out in accordance with the
following requirements:

1. Effective torque requirement at average application speed.

Meff < IVlrated_mot

The point must lie below the characteristic curve for the continuous torque (figure 9,
curve [2]). No forced cooling is required if this operating point lies below the charac-
teristic curve for integrated cooling (figure 9, curve [1]).

2. Maximum torque needed across the speed curve.

Mmax < Mdyn_mot
This operating point must lie below the characteristic curve for the maximum torque
of the motor-MOVIAXIS® combination (figure 8, curve [3]).

3. Maximum speed

Do not configure the maximum speed of the motor higher than 1.4 times the transi-
tion speed. The maximum torque available will then still be approx. 110 % of the con-
tinuous rated torque of the motor; also, the input speed for the gear unit connected
to the motor output will still be less than 3000 rpm with delta connection.

Nmax < 1.4 X Npage < 3000 rpm

Self-cooling of asynchronous motors is based on the integrated fan, which means self-
cooling depends on the speed. The integrated fan does not provide cooling for the motor
at low speeds and standstill. Forced cooling may be necessary in case of a high static
load or a high effective torque.
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Motor selection for CT/CV asynchronous servomotors

Structure of the data tables and combination overviews for CT/CV asynchronous servomotors

Nrated Motor Miated lrated Iq_rated Id_rated Cr Viated Jmot ‘ Jbmot
[rpm] [Nm] [A] [A] [A] INm/A] \Y| [10* kgm?]
1200 CT71D4 3 1.4 1.21 0.69 2.48 360 4.6 55
CT80N4 5 21 1.65 1.30 3.0 350 8.7 9.6
CT9o0L4 10 3.65 3.13 1.89 3.2 345 34 39.5
Nrated Rated speed
Miated Rated torque
lrated Rated current
lq_rated Torque generating rated current
l4_rated Magnetizing rated current
Cr Torque constant
Viated Rated voltage
Jmot Mass moment of inertia of the motor
Jbmot Mass moment of inertia of the brake motor
Motor Assignment MOVIAXIS® MXA size
1 2 3 4 5 6
Type lrated [Al 2 4 8 12 16 24 32 48 64 100
Imax [Al 5 10 20 30 40 60 80 120 160 250
CT71D4  (Mpyax [Nm] 4.90 7.70
(3000) Npase [rPM] 2566.00 | 2093.00
Max Maximum torque
Npase Transition speed with M5, not available above this value

due to field weakening.
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Motor data of CT/CV servomotors with 400 V system voltage

Nrated Motor Mrated lrated lq_rated lg_rated Cr Vrated Jmot ‘ Jbmot
[rpm] [Nm] [Al [A] [Al [Nm/A] v [10* kgm?]
CT71D4 3 1.4 1.21 0.69 2.48 360 4.6 5.5
CT80N4 5 21 1.65 1.30 3.0 350 8.7 9.6
CT90L4 10 3.65 3.13 1.89 3.2 345 34 39.5
CV100M4 15 4.7 4.15 2.25 3.61 345 53 59
Ccv100L4 26 8.5 7.9 3.21 3.29 320 65 71
CV132S84 37 11.5 10.4 4.83 3.56 340 146 158
1200 CVv132M4 50 15.5 14.2 6.18 3.52 340 280 324
CV132ML4 61 18.2 16.7 7.43 3.66 345 330 374
CvV160M4 73 22.5 20.3 9.73 3.60 335 400 440
CV160L4 95 30 26.7 14.2 3.56 330 925 1030
Cv180M4 110 36 30.2 19.7 3.65 330 1120 1226
CVv180L4 125 39.5 33.8 20.5 3.7 345 1290 1396
Cv200L4 200 58 53.2 23.7 3.76 330 2340 2475
CT71D4 3 1.9 1.67 0.95 2.48 355 4.6 5.5
CT80N4 5 29 2.28 1.79 3.03 350 8.7 9.6
CT9o0L4 10 5 4.32 2.61 3.2 345 34 39.5
Cv100M4 15 6.5 5.73 3.10 3.61 345 53 59
CVv100L4 26 1.7 10.86 4.41 3.29 320 65 71
CV13254 37 15.8 14.35 6.67 3.56 340 146 158
1700 CV132M4 48 21 19.2 8.7 3.52 335 280 324
CV132ML4 58 26.5 23.8 1.2 3.66 320 330 374
CV160M4 71 30.5 27.2 13.4 3.6 340 400 440
Cv160L4 89 39.5 34.5 19.53 3.56 335 925 1030
CV180M4 105 48 39.7 27.2 3.65 335 1120 1226
Cv180L4 115 56 46.6 30.7 3.7 325 1290 1396
CVv200L4 190 79 71.2 33.4 3.76 325 2340 2475
CT71D4 3 24 21 1.20 1.43 345 4.6 5.5
CT80N4 5 3.65 2.87 2.26 1.74 340 8.7 9.6
CTo0L4 10 6.4 5.44 3.29 1.84 335 34 39.5
CV100M4 15 8.2 7.23 3.91 2.07 335 53 59
Ccv100L4 25 14.3 13.2 5.56 1.9 310 65 71
CV132S84 37 19.9 18.1 8.41 2.05 335 146 158
2100 CVv132M4 48 26 23.7 10.75 2.03 330 280 324
CV132ML4 58 30.5 27.5 12.9 2.1 340 330 374
Cv160M4 70 38 33.9 16.9 2.07 330 400 440
CV160L4 88 49.5 43 246 2.05 330 925 1030
Cv180M4 100 59 47.7 34.2 2.1 325 1120 1226
CVv180L4 115 64 53.7 35.4 2.14 345 1290 1396
Cv200L4 175 91 80.1 41.2 2.16 325 2340 2475
CT71D4 3 3135 2.9 1.65 1.04 350 4.6 5.5
CT80N4 4.5 4.75 3.6 3.1 1.26 345 8.7 9.6
CT90L4 9.5 8.4 7.12 4.54 1.33 345 34 39.5
Cv100M4 15 1.3 9.95 5.39 1.51 345 53 59
CVv100L4 21 17 15.2 7.65 1.38 310 65 71
CV13254 35 26.5 23.6 11.6 1.49 340 146 158
3000 CV132M4 45 34.5 31.2 151 1.44 335 280 324
CV132ML4 52 41.5 36.9 19.3 1.41 320 330 374
CV160M4 64 48.5 42.6 23.3 1.50 340 400 440
CVv160L4 85 67 57.2 33.9 1.49 340 925 1030
CV180M4 93 7 61.1 47.2 1.52 335 1120 1226
Cv180L4 110 94 77 53.1 1.43 325 1290 1396
CVv200L4 145 110 94.1 57.8 1.54 330 2340 2475
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Assignment of CT/CV servomotors with MOVIAXIS® multi-axis servo inverter (AC 400 V system voltage)
Rated speed n 404 = 1200 rom

Motor Assignment MOVIAXIS® MXA size
1 2 3 4 5 6

Type Lated [A] 2 4 8 12 16 24 32 48 64 100

Imax [A] 5 10 20 30 40 60 80 120 160 250
CT71D4 My ax INM] 7.70

Npase [FPM] 429.00
CT80N4 Mpax INM] 14.60 | 15.60

Npase [FPM] 595.00 | 550.00
CTo0L4 Mpnax [NM] 30.50 | 30.50

Npase [FPM] 685.00 | 678.00
CV100M4 Mpnax [NM] 3520 | 45.00

Npase [FPM] 806,00 | 678.00

Mpnax [NM] 65.00 | 75.00 | 75.00
cv100L4

Npase [FPM] 762.00 | 666.00 | 672.00

Mpnax [NM] 69.00 | 105.00 | 110.00 | 110.00
CV132s84

Npase [rPM] 973.00 | 826.00 | 826.00 | 826.00

Mmax [Nm] 103.40 | 139.00 | 150.00
cv132Mm4

Npase [FPM] 947.00 | 832.00 | 806.00

Mpax INM] 143.90 | 183.00 | 183.00
CV132ML4

Npase [FPM] 851.00 | 774.00 | 774.00

Mpnax [NM] 139.50 | 213.00 | 219.00 | 219.00
CV160M4

Npase [FPM] 960.00 | 826.00 | 845.00 | 845.00

Mpax INM] 207.40 | 280.00 | 294.00
cv160L4

Npase [FPM] 992.00 | 909.00 | 954.00

Mpax INM] 282.60 | 360.00 | 360.00
CV180M4

Npase [FPM] 1018.00 | 1043.00 | 1075.00

Mpax INM] 286.40 | 360.00 | 360.00
cv180L4

Npase [FPM] 934.00 | 998.00 | 1050.00

My [N 44220 | 567.00 | 567.00
cv200L4" |Mmax INM]

Npase [FPM] 966.00 | 947.00 | 1088.00

1) An effective motor utilization is not possible with the drive sizes available.
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Rated speed n,4q = 1700 rpm

Motor Assignment MOVIAXIS® MXA size
1 2 3 4 5 6
Type Lated [A] 2 4 8 12 16 24 32 48 64 100
Inax [A] 5 10 20 30 40 60 80 120 160 250
CT71D4 Mpax [NM] 7.70
Npase [rPM] 889.00
My [N 15.
cTsoNg  [Mmax INM] 5.60
Npase [FPM] 992.00
My [N 224 )
CT90L4 max [NM] 0 30.50
Npase [FPM] 1312.00 | 1165.00
CV100M4 Mmax [INm] 4500 | 45.00
Nbase [IPM] 1158.00 | 1158.00
CV100L4 Mmax INm] 4670 | 71.00 | 75.00 | 75.00
Npase [FPM] 1395.00 | 1152.00 | 1114.00 | 1114.00
CV13254 Mpmax [Nm] 7540 | 102.00 | 110.00
Npase [FPM] 1402.00 | 1280.00 | 1318.00
CV132M4 Mmax [Nm] 97.70 | 148.50 | 150.00 | 150.00
Nbase [IPM] 1446.00 | 1254.00 | 1299.00 | 1280.00
Mmax [N 143.70 | 183.00 | 183.00
cv132mL4 [Mmax INM]
Npase [FPM] 1395.00 | 1312.00 | 1344.00
CV160M4 Mmax [Nm] 152.50 | 206.00 | 219.00
Npase [FPM] 1357.00 | 1248.00 | 1293.00
CV160L4 Mmax [Nm] 200.10 | 294.00 | 294.00
Nbase [IPM] 1434.00 | 1338.00 | 1420.00
cvisoma | Mmax [INm] 308.90 | 360.00 | 360.00
Nbase [IPM] 1434.00 | 1517.00 | 1606.00
cvisoLa | Mmax Nm] 360.00 | 360.00
Nbase [lPM] 1485.00 | 1728.00
Mmax [N 417.60 | 567.00
cv200L4") [Mmax (N
Nbase [lPM] 1427.00 | 1504.00

1) An effective motor utilization is not possible with the drive sizes available.
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Rated speed n,40q = 2100 rpm

Motor Assignment MOVIAXIS® MXA size
1 2 3 4 5 6

Type Lated [A] 2 4 8 12 16 24 32 48 64 100

Inax [A] 5 10 20 30 40 60 80 120 160 250
CT71D4 Mpax [NM] 6.90 7.70

Npase [FPM] 1427.00 | 1318.00

M ] )
CT80N4 max [Nm] 15.60 15.60

Npase [FPM] 1421.00 | 1402.00

My [N ) ]
CT90L4 max [NM] 30.50 | 30.50

Npase [FPM] 1632.00 | 1645.00
CV100M4 Mmax [INm] 40.70 | 45.00 | 45.00

Nbase [IPM] 1587.00 | 1626.00 | 1626.00
CV100L4 Mmax [NmM] 56.00 | 75.00 75.00

Npase [FPM] 1741.00 | 1536.00 | 1536.00
CV13254 Mmax [NmM] 80.00 | 110.00 | 110.00

Nbase [IPM] 1805.00 | 1728.00 | 1786.00
CV132M4 Mmax [Nm] 119.60 | 150.00 | 150.00

Npase [FPM] 1747.00 | 1664.00 | 1696.00

Mmax [NmM] 123.50 | 166.00 | 183.00 | 183.00
CV132ML4

Npase [FPM] 1715.00 | 1581.00 | 1606.00 | 1606.00
CV160M4 Mmax [NmM] 161.70 | 219.00 | 219.00

Nbase [IPM] 1741.00 | 1690.00 | 1734.00
CV160L4 Mmax [NmM] 240.30 | 294.00 | 294.00

Nbase [IPM] 1786.00 | 1792.00 | 1869.00
cvisoma |Mmax [INm] 327.60 | 360.00

Nbase [IPM] 1830.00 | 2106.00
cvisoLa |Mmax [INm] 334.30 | 360.00

Nbase [lPM] 1664.00 | 2022.00

Mmax [N 532.00
cv2ooLa) | Vimax (NI

Nbase [IPM] 1728.00

1) An effective motor utilization is not possible with the drive sizes available.
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Rated speed n 404 = 3000 rom

Motor Assignment MOVIAXIS® MXA size
1 2 3 4 5 6
Type Lated [A] 2 4 8 12 16 24 32 48 64 100
Inax [A] 5 10 20 30 40 60 80 120 160 250
CT71D4 Mpax [NM] 4.90 7.70
Npase [rPM] 2566.00 | 2093.00
M ] )
CT80N4 max [Nm] 12.00 15.60
Npase [FPM] 2406.00 | 2202.00
My [N 26. ] .
CT90L4 max [NM] 6.00 | 30.50 | 30.50
Npase [FPM] 2451.00 | 2522.00 | 2522.00
CV100M4 Mmax [INm] 29.00 | 44.40 45 45
Npase [FPM] 2528.00 | 2285.00 | 2502 2502
CV100L4 Mmax INm] 40.00 | 56.90 | 75.00 | 75.00
Npase [FPM] 2746.00 | 2714.00 | 2362.00 | 2368.00
CV13254 Mmax [NmM] 56.90 | 87.40 | 110.00 | 110.00
Nbase [IPM] 2714.00 | 2541.00 | 2490.00 | 2630.00
CV132M4 Mmax [Nm] 83.90 | 113.50 | 150.00 | 150.00
Npase [FPM] 2732.00 | 2592.00 | 2528.00 | 2541.00
Mmax [NmM] 109.60 | 167.00 | 183.00 | 183.00
CV132ML4
Nbase [IPM] 2714.00 | 2483.00 | 2573.00 | 2573.00
CV160M4 Mmax [NmM] 176.70 | 219.00 | 219.00
Nbase [IPM] 2426.00 | 2406.00 | 2515.00
CV160L4 Mmax [NmM] 232.20 | 294.00
Nbase [IPM] 2541.00 | 2682.00
CV180M4 Mmax [NmM] 232.70 | 360.00
Nbase [IPM] 2701.00 | 2618.00
CV180L4 Mmax [NmM] 349.00
Nbase [IPM] 2547.00
My [N
cv2o0L4" | Vimax [N
Npase [FPM]

1) An effective motor utilization is not possible with the drive sizes available.
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3.9 Selecting the braking resistor

The connection leads to the braking resistor carry a high DC voltage of approx.
DC 900 V.

Severe or fatal injuries from electric shock.
» The braking resistor cables must be suitable for this high DC voltage.

» Install the braking resistor cables according to the regulations.

The surfaces of the braking resistors get very hot when the braking resistors are loaded
with Prated-

Risk of burns and fire.

» Choose a suitable installation location. Braking resistors are usually mounted on top
of the control cabinet.

» Do not touch the braking resistors.

NOTE
* The data in this section applies to the BW... braking resistors .
(] . . .
1 + The maximum permitted cable length between MOVIAXIS® and the braking
resistor is 100 m.
Table of external braking resistors.
MOVIAXIS® MX power supply module Size 1 Size 2 Size 3
10 [kW] 25 [kW] 50 [kW] 75 [kW]
Internal braking resistor - - - -
Tubular fixed ° LU L]
External braking resistor resistor resistor Grid resistor Grid resistor
¢ Grid resistor
ROV 27 12 5.8 3.6
Braking resistors Trip current? Part number
0.6 kW cont.
BW027-006 If=4.7 Agns 8224226 34.8 KW Ppax
27 Q
1.2 kW cont.
BW027-012 IF=6.7 Agms 822423 4 34.8 KW Ppax
27 Q
2 kW continuous
BW247 I =6.5 Agms 8207143 20 kW Pmax
47 Q
4 kW continuous
BW347 IF=9.2 Agms 820 798 4 20 kW Pax
47 Q
5 kW continuous
BW039-050 Ir =11.3 Arwms 820 798 4 24 kW P nax
390

Table continued on next page.
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MOVIAXIS® MX power supply module Size 1 Size 2 Size 3
10 [kW] 25 [kW] 50 [kW] 75 [kW]
Internal braking resistor - - - -
- Tubular fixed
External braking resistor Tut::;?;tg):ed resistor Grid resistor Grid resistor
¢ Grid resistor
ROV 27 12 5.8 3.6
Braking resistors Trip current? | Part number
1.5 kW cont.
78.4 KW Ppax
BW012-015 IF=11.2 Agus 8216797 12Q
(Tubular fixed
resistor)
2.5 kW cont.
BW012-025 Ir=14.4 Agys =~ 8216800 7B O max
(Grid resistor)
5 kW continuous
BW012-050 I =20.4 Agys 8216819 784 KN Pmax
(Grid resistor)
10 kW continuous
BW012-100 IF =289 Apys 8216827 7B e max
(Grid resistor)
16 kW continuous
BW915 IF=31.6 Agys 8212600 62.7 K Pmax
(Grid resistor)
2.5 kW cont.
BWO006-025-01 | I =20.76 Agyys | 18200117 156 kW3|;>maX
6Q
5 kW continuous
BW006-050-01 I =29.4 Agus 18200125 156 kW3|;>maX
6Q
5 kW continuous
BW004-050-01 I =37.3 ARms 18200133 235 kW3I;>maX
4Q
10 kW continuous | 10 kW continuous
BW012-100 Ir = 28.8 ARms 8216827 78.4 kW Py 78.4 kW Ppax
12Q 12Q
13 kW continuous | 13 kW continuous
BW106 Ir = 46.5 ARns 8210500 156 KW Pppax 156 kW Pmax
6Q 6Q
18 kW continuous | 18 kW continuous
BW206 I = 54.7 ARms 8210519 156 KW Pppax 156 kW Pmax
6Q 6Q

1) Minimum permitted resistance
2) See note on how to protect the braking resistor in the section "Overload protection of the braking resistor".
3) Braking resistor with 1 Q central tap
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Selection criteria

Peak braking
power

Brake chopper

Selection of the braking resistor is based on the following criteria:
* Peak braking power

* Brake chopper

» Thermal braking power

The DC link voltage and the braking resistor value determine the maximum braking
power that the braking resistor can handle for a short period of time.

The peak braking power is determined as follows:
U2
Prnax= %
60327axx
Vpc is the maximum DC link voltage that is DC 970 V for MOVIAXIS®.

The peak braking power for each braking resistor is listed in the table of braking resistors
on page 46.

» Peak braking power

The brake chopper has the same overload characteristics as the power supply
module and therefore does not have to be considered for project planning.

» Continuous braking power

The brake chopper can cope with 50 % of the rated power of the power supply
module as continuous braking power. The value P1qq9,cpr described in the following
section "Thermal braking power" is used as the basis of the calculation here.

Rated power supply module

P100%CDF <
60329aen
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Thermal braking The thermal braking power must be taken into account when carrying out project plan-
power ning for the braking resistor.

This condition takes into account the heating of the braking resistor over the entire cycle.
The thermal braking power is calculated using the energy content of the entire cycle.
* Determining regenerative energy

Wtot=Pgen1Xt1+%en2Xt2+ ----- "'Pgennxtn
57235axx
Wit Regenerative energy during the entire cycle.

Pgen Power in the regenerative travel section (the constant average value of the peak power can
be used for sections with deceleration).

th Duration of the individual travel sections
The motor travel sections and pauses are not taken into account.
» Determining the virtual braking time

The virtual braking time is the time during which the regenerative energy W, is reduced
to a braking operation. The power value is based on the maximum occurring regenera-

tive power.
t,5= Wiot
gen max
57239axx
tyg Virtual braking time
Pgenmax ~ Maximum occurring regenerative power
» Determining the relative regenerative CDF
CDFyg= B
gen T
57240aen
CDFgen Relative regenerative cyclic duration factor with reference on the virtual braking time
T Cycle time (cycle duration) (pauses and motor travel sections not included in calculation)
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Determining the overload factor

Overload factors for wire and grid resistors
with various duty cycle times

100

Duty cycle time
wire resistors

0. Duty cycle times

& f -
% Grid resistors

2

&

Overload factor
>

\\N
AN

A\

1 10 100
CDF values [%]

57241aen
Fig. 10: Overload factors for tubular and grid resistors

» Determining the required braking resistor power
The overload factor can be used to calculate the required braking resistor power based
on 100% CDF (catalog value).

Pgen max

P =
100%CDF ™ "Qyerload factor
57242aen

P1ioo%cpor  Braking resistor power based on 100% CDF
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+ Selecting the braking resistor from the catalog
With 100% CDF power, the braking resistor can be selected from the catalog.

Sample calculation for a 10 kW power supply module

*  Minimum permitted braking resistance: 27 Q
» Five braking resistors are assigned to the 10 kW power supply module, see page 46.

25
t5
2
t1
F_L5
]
=3
o
1
t3
0,5
t2 t4 t6
0
0 1 2 4 5 6 7 8 9 10
t[s]

57243axx
Fig. 11: Total regenerative power of all axes

Determining the

fed back energy
Wiot = Ryen 1% t1 +Ryen2xt2+ ... +Rennx tn

Wiot=15kWx1s+05kWx3s+2kWx1s=5kWs

57245axx
Determining the
virtual braking time
W,
toa= tot
vB I::'gen max
- 5kWs _
ty KW - 25s
57246axx
Determining
the relative t
regenerative CDF CDFgen= TvB
CDFyen= 225 = 25%
57247aen
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==z: Selecting the braking resistor
Determining the Determining the factor using the "Overload factor" diagram, figure 10.

overload factor Overload factor: 4 (with CDF ¢, = 25 %, laminated resistor and cycle time = 10 s).

Determining the

required braking
resistor power P . - Pgenmax
100%CDF ™ "Gverload factor
P100%CDF = 2 L(W =500 W
57248aen
Selecting the The following braking resistor is selected from the catalog:
braking resistor BW027-012 with 600 W continuous power.

from the catalog

Overload
protection of the
braking resistor

STOP

A thermal overload relay is necessary to protect the braking resistor against overload.
These relay types offer a setting option for the trip current. Set the trip current to the
rated current of the resistor.

No motor protection switches may be used.

Important: Do not open the power contacts of the braking resistors in case of thermal
overload. The connection between braking resistor and DC link may not be inter-
rupted. Instead, the control contact of the overload relay opens relay K11 (— Oper-
ating instructions, section 5.5 "Wiring diagrams").

Unit temperature

A

The surfaces of the braking resistors get very hot when the braking resistors are loaded
with Prated.

Risk of burns and fire.

» Choose a suitable installation location. Braking resistors are usually mounted on top
of the control cabinet.

* Do not touch the braking resistors.
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NOTES
Braking resistors can become very hot during operation. The high temperatures can
* heat up the cage of the braking resistor to over 100 °C.
1 This means that the ventilation, size of the installation site and distance to components
and parts at risk must be provided accordingly.
The braking resistor usually delivers its rated power for an extended period of time.
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EEEE Selecting the 24 V supply

3.10 Selecting the 24 V supply

The axis modules require a supply voltage of 24 V at two separate connection terminals:

* Supply of electronics

» Supply of brakes

MXP

X5

MXA

X5

MXA| |MXA MXS

X16@

X5
ab

X5 X5

| T

(V)
[

24 V external

24 V electronics

24 V brake

59025aen

Fig. 12: Sample arrangement sequence of MOVIAXIS® MX units

Key:

24V
MXP

MXA 1.. MXA 4

MXS

DC 24 V voltage supply
MOVIAXIS® power supply module
MOVIAXIS® axis modules unit 1 to unit 8
24 V switched-mode power supply

Project planning The current path and power ratios present when switching on the 24 V voltage supply

for 24 V supply are shown in figure 13.

power

IIP A

Iin /Rm:

Iu/Py

_| «— 1]

The current path is basically divided into three time ranges.

2

tin »

A

>
t

59085aen

Fig. 13: Current and power characteristics when switching on supply power

[1] Charging current due to internal input capacitance Cjnpyt
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1.

Describes the charging process of the input capacitors in each unit. A time period
cannot be specified because the charging time is significantly influenced by the prop-
erty of the power supply and the line dimensioning. You therefore have to calculate
the total of all unit capacitances using the table below. Manufacturers of switched-
mode power supplies usually specify technical data about the loadable capaci-
tances.

Charging time 1 is very short in comparison with time range 2.

The SEW switched-mode power supply module MXS is capable of reliably activating
the combination of units with the highest possible capacitance.

. This is the time interval when the unit's internal switched-mode power supplies start

up. The total of the maximum power consumption must be calculated for this time
period. The power supply must be capable of providing this total power for at least
100 ms.

The SEW switched-mode power supply module MXS meets this requirement.

Rated power range. The required rated power of the supply source results from the

total rated power of all connected devices.

Table for project planning according to points 1 — 3.

1) Valid in combination with DHP11B
2) Specifications without connected encoder. Maximum power that can be connected: 12 W

Project Planning Manual — MOVIAXIS® MX Multi-Axis Servo Inverter

Supply volt- Rated current | Max. switch-on Switch-on Input capaci-
Unittype | ageelectronics lrateq [A]l/ rated current [A] / pulse duration tance Cinout
V] power Pateq power Py, ton [uF] z
W] [ms]
MXA BG1 0.7/17 2/48 60 600
MXA BG2 0.95/23 2.2/53 70 600
MXA BG3 18— 30 1.3/23 2.1/50 90 600
MXA BG4 2.2/53 2/48 80 700
MXA BG5 2.3/55 2/48 80 700
MXA BG6 3.2/77 2.5/60 60 1000
MXP BG1 18— 30 0.5/12 03/7 40 100
MXP BG3 0.8/19 0.6/14 60 500
MXZ 0.1/25 03/7 60 50
18 -30
MXC 1/24 27165 400 300
R 18-30  01/25 |  02/5 30 50
o PMWL
XFE is part of the basic unit
XFP 3
XFA 2
is taken into
XIO Power supply 1 account in the
XIA via basic unit 1 specifications of
the basic unit
XGH?
XGs?
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Single and two-

The figure shows the separation of the 24 V electronics supply between the MXA 4 axis

bus supply module and the MXA 5 axis module and is a sample application for the current load at
plug-in contacts > 10 A. If the anticipated current load >10 A, you must install the two-
bus supply.
The breakpoint of the electronics supply with two-bus supply must be arranged so that
the current loads of the two segments are split evenly.
MXZ | |MXP| |MXA| [MXA| |MXA| |MXA
1 2 3 4
X5 X5 X5 X5 X5
x5 Source® Source®
ab ab ab ab ab ab 24V 24V
Electronics
supply
Bk
- - - - Brake
Supply‘
57299ben
Fig. 14: Example: Single-bus electronics and brake supply
MXZ | |MXP| |MXA| [MXA| |[MXA| |MXA MXA| |MXA| |MXA| |MXA
1 2 3 4 5 6 7 8
X5 X5 X5 X5 X5 X5 X5 X5 X5 X5 - -
Source Source
ab ab b

] ©
T

ab ab 24V 24V

. .

7o

Electronics
supply

ab
} {
- - - - - Brake
supply ‘

Fig. 15: Example: Two-bus electronics supply

57298ben

* We recommend the 24 V switched-mode power supply module MXS from SEW-
EURODRIVE
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Requirements Three cases have to be distinguished when carrying out project planning for the 24 V
on the voltage voltage supply.
tolerance of the

1. Only the following servo brake motors are connected to the MOVIAXIS® axis system

24 V supply unless in the case of combined operation with the motors mentioned in example 2.
+ CMP40/50/63,
+ DS56.
2. The brake output is used as control output (e.g. brake is activated via a BMK, BME
brake rectifier); that is, only the following servo brake motors are part of the
MOVIAXIS® axis system:
+ CT/ICV
+ CM
» DS56 if the brake cable is longer than 25 m, also see page 59.
+ CMP40 /50 /63 if the brake cable is longer than 25 m, also see page 59.
3. No motor with brake connected.
Voltage supply Example 1 Example 2" Example 3
Electronics voltage supply 24V +£25% 24V +£25%
24V £25%
Brake voltage supply 24V +10% /-0 % None
1) Use a common voltage source
Activating the Motor brakes must only be controlled with binary output X6, DB0O on the MOVIAXIS®
brake axis module and not with other electronic devices, such as controllers.
Connecting AC For detailed information about the SEW brake system, refer to the "Gearmotors"
brake motors catalog, which you can order from SEW-EURODRIVE.
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3.11 Selecting 24 V safety technology

For project planning information refer to the following publications:
- Safe Disconnection for MOVIAXIS® — Conditions
- Safe Disconnection for MOVIAXIS® — Applications

3.12 Selecting a capacitor module

'NOTES
For project planning for capacitor modules, contact SEW-EURODRIVE.

1

3.13 Selecting a buffer module

NOTES
For project planning for buffer modules, contact SEW-EURODRIVE.

1

3.14 Selecting a DC link discharge module

NOTES
For project planning for a DC link discharge module, contact SEW-EURODRIVE.
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Project Planning

3.15 Cables for mains connection, motor, motor brake, braking resistor, and fuses

Special regulations

Motor cable length

Motor brake cable

Line cross-
sections and fusing

When selecting and fusing line cross-sections, you must comply with country-specific
and system-specific regulations. Also comply with the instructions for UL-compliant
installation as applicable.

The maximum motor cable length is

* 50 m shielded,

* 100 m unshielded (observe EMC regulations).

An exception from this rule is the 2 A axis module. Its maximum motor cable length is
* 25 m shielded,

* 50 m unshielded (observe EMC regulations).

The motor brake cable has an influence on the tolerance requirement for the 24 V brake
supply. The cross-section of the brake cable must not be under 1 mm? for the 24 V
supply voltage. Internal control via brake rectifier is required if the line length exceeds
25 m. The motor brake cables must always be shielded. SEW-EURODRIVE recom-
mends using pre-fabricated motor brake cables.

SEW-EURODRIVE proposes the following line cross-sections and fusing for single-core
copper cables with PVC insulation laid in cable ducts, an ambient temperature of 40 °C
and rated system currents of 100 % of the rated unit current:

MOVIAXIS® MXP power supply modules:

MOVIAXIS® MXP Size 1 Size 2 Size 3

Rated output power [kW] 10 25 50 ‘ 75
Mains connection

Rated mains current AC [A] 15 36 72 ‘ 110
Fuses F11/F12/F13 lrated Design according to rated mains current

Supply system cable L1/L2/L3 1.5 — 6 mm? 10 — 16 mm? 16 — 50 mm? 35 — 50 mm?
PE conductor 1 x 10 mm? 1 x 16 mm? 1 x 50 mm? 1 x 50 mm?

Cross-section and contacts
mains connection

COMBICON PC4

pluggable, max. 4 mm2

COMBICON PC6
pluggable, max. 6 mm?

Screw bolt M8
max. 50 mm?2

Cross-section and contacts on
shield clamp

max. 4 x 4 mm?2

max. 4 x 6 mm?2

max. 4 x 50 mm?2 unshielded

Braking resistor connection

Brake line +R/-R

Design according to rated current of braking resistor

Cross-section and contacts on
connections

COMBICON PC4
pluggable, max. 4 mm?

COMBICON PC6
pluggable, max. 6 mm?

M6 screw bolts
max. 16 mm

Cross-section and contacts on
clamp

max. 4 x 4 mm?2

max. 4 x 6 mm?2

max. 4 x 16 mm?2

Cross-section and contacts on
braking resistor

— Technical data of bra

king resistors
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MOVIAXIS® MXA axis modules:

MOVIAXIS® MXA Size 1 Size 2

;a}ted output mains current AC 5 4 8 12 16
Motor cable U/V/IW 1.5—4 mm?

Motor connection to the connec- COMBICON PC4

tion panel pluggable, max. 4 mm?

Mqtor connection to the power max. 4 x 4 mm?2

shield clamp

MOVIAXIS® MXA Size 3 Size 4 Size 5 Size 6
FAa]ted output mains current AC 24 32 48 64 100
Motor cable U/V/W 4 -6 mm? 6 mm? 10 — 16 mm? 16 mm? 25 — 50 mm?

COMBICON PC6 pluggable, one con-
Motor connection to terminals ductor per terminal: 0.5...16 mm?, two
conductors per terminal: 0.5...6 mm?

M6 screw bolts

max. 16 mm?2 max. 4 x 50 mm?

Motor connection to the power

shield clamp max. 4 x 6 mm? max. 4 x 16 mm? max. 4 x 50 mm?
Voltage drop via The cross-section of the motor cable should be selected so that the voltage drop is as
motor cable small as possible. If the voltage drop is too great, the full motor torque is not achieved.

The expected voltage drop can be determined with reference to the following tables (the
voltage drop can be calculated in proportion to the length if the cables are shorter or
longer). This information applies in case of core lines made of copper with PVC insula-
tion at 40 °C ambient temperature and installation type "E" according to EN60204-1
1998-11 table 5.

Line Load with | [A] =

cross-section 4 6 8 10 13 16 20 25 30 40 50 63 80 100 125 150
Copper Voltage drop AU [V] with length = 100 m (330 ft) and 9 = 70 °C

1.5 mm? 53 = 8 106 133 173 213 " 1 R 0 N M M R R n
2.5 mm? 32 48 | 64 81 104|128 16 |V R D N N N R D R
4 mm? 19 | 28 38 47 | 65 | 80 | 10 | 125 R N R R R R N

6 mm? 44 53 | 64 83|99 " 0 n n g R Q)
10 mm? 32 40 50 60 | 82 102 " R R R R
16 mm? 33 39 | 52 | 65 79 100 " R N
25 mm? ' 25 33 41 51 64 80 D 1
35 mm? 29 | 36 46 57 72 | 86
50 mm? 40 50 | 6.0

1) Not recommended design range, excessive voltage drop.
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Line
Cross-section

Load with | [A] =

4 6 8 10 13 16 20 25 30 40 50 63 80 100 125 150
Copper Voltage drop AU [V] with length = 100 m (330 ft) and & =70 °C
AWG16 70 l105] O (0 O [H T H n [n n [H [n Ty [0
AWG14 42 | 63 | 84 | 105 136 " N N R R N N N R R R
AWG12 26 39 52 64 84 103 129 VD D v h H D Hn H 1)
AWG10 56 | 69 | 87 | 108 130 " R R R R R N
AWGS 45 | 56 | 70 | 84 112 " N N R R N
AWG6 43 51 69 86 108 137 " O D
AWG4 32 | 43 | 54 68 87 108 135 "
AWG3 26 34 43 51 69 86 107 128
AWG2 ' 34 | 42 54 68 85 102
AWG1 34 43 54 68 8.1
AWG1/0 26 34 43 54 68
AWG2/0 27 34 43 51

1) More than 3 % voltage drop in relation to V,ins = 460 V¢ (not recommended)

3.16 Permitted voltage supply systems

1

NOTES

MOVIAXIS® is intended for operation on voltage supply systems with a directly
grounded star point (TN and TT power systems). Operation on voltage supply systems
with a non-grounded star point (for example IT power systems) is also permitted.

In such cases, SEW-EURODRIVE recommends using earth-leakage monitors
employing pulse-code measurement. Use of such devices prevents the earth-leakage
monitor mis-tripping due to the earth capacitance of the servo inverter.

3.17 Mains contactors and mains fuses

Mains contactor

» Only use mains contactors in utilization category AC-3 (IEC 158-1).

* Do not use the K11 relay for jog mode, but only for switching the servo inverter on/off.

Use the FCB "Jog" for jog mode.

STOP

* Observe a minimum switch-off time of 10 s for the relay K11.
» Do not turn the mains on or off more than once per minute.
+ The mains contactor must always be positioned before the line filter.
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Mains fuse types

Line protection types in operating classes gL, gG:
* Rated fusing voltage = rated mains voltage

Line protection switches with characteristics B, C and D:
» Circuit breaker rated voltage = rated mains voltage

» Rated line protection currents must be 10 % above the rated mains current power
supply module.

3.18 Components for EMC compliant installation

Interference
immunity

Interference
emission

Limit value class A

IT systems

MOVIAXIS® servo inverters are designed for use as components for installation in
machinery and systems. The components comply with the EMC product standard
EN 61800-3 "Variable-speed electrical drives". Provided the information relating to EMC
compliant installation is observed, they satisfy the appropriate requirements for
CE-marking of the entire machine/system in which they are installed, on the basis of the
EMC Directive 89/336/EEC.

With regard to interference immunity, MOVIAXIS® meets all the requirements stipulated
in EN 61000-6-2 and EN 61800-3.

Higher levels of interference are permitted in industrial environments than in residential
environments. In industrial environments, it may be possible to dispense with the mea-
sures listed below depending on the situation of the supply system (mains) and the
system configuration.

Compliance with limit class A to EN 55011 has been tested on a typical drive system
with the following characteristics:

» Installation of the servo inverters in a control cabinet with galvanized mounting plate
according to the rules for EMC compliant installation.

* A NF line filter is used.

« Shielded SEW motor cables are used.

STOP

No EMC limits are specified for interference emission in voltage supply systems without
a grounded star point (IT systems). The efficiency of line filters is severely limited.

Cable lengths of the line filter for MOVIAXIS®

STOP

If no shield is used for the connecting cables between the power supply module and
line filter or between the line filter and K11 contactor, the length of these cables must
not exceed 600 mm.
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Block diagram
of limit value
class A

|

|

|

|

|

|
=4 L1 L2 L3
Mains filter
L1 L2" L3’

Cable length < 600 mm

X4 X4 X4 X4
PE @ PE @ PE @ PE O]
3 g S g S g |
Capacitor Power supply module Axis module Axis module Axis module
module
PE +R R
1 2N HTH2EEPH T H2H3HN, ., feeeeeeeeeeeeeed el
X3
|
|
N |
F16 |
|
Affects !
K11 !
|
1

Braking resistor

When F16 (trip contact at overload relay) triggers,

K11 must be opened and DIZY "Output stage enable"
must receive a "0" signal.

F16 is a signal contact, which means

the resistor circuit must not be interrupted.

60436AEN
Fig. 16: Sample wiring diagram for EMC-compliant installation

For detailed information about this topic, refer to the MOVIAXIS® operating instructions,
section 5.8.
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4 Parameter Description

Section 5 "Index" provides a list with parameters sorted in ascending index order with
reference to the page with the relevant parameter description.

Default values are underlined.

4.1  Parameter description for display values

Process values
active drive

10120.1
Velocity

9704.1
Position

9839.1
Position Modulo

9985.1
Torque

9980.1
Speed

10068.1
Position

64

Unit: User-defined unit (default: rpm)

Resolution: 1073

Value range: —2147483648...0...2147483647, step 1
Current actual velocity in user-defined units.

Unit: User-defined unit (default: rev)

Resolution: 1/65536

Value range: —2147483648...0...2147483647, step 1
Current actual position in user-defined units.

Unit: User-defined unit (default: rev)
Resolution: 1/65536

Current Modulo actual position in user-defined units with the set Modulo limits:
» Parameter "9594.10 Modulo overflow"
» Parameter "9594.1 Modulo underflow"

Unit: User-defined unit (default: % rated motor torque)
Resolution: 1073

Value range: —2147483648...0...2147483647, step 1
Current torque in user-defined units.

Unit: rpm
Resolution: 103
Value range: —2147483648...0...2147483647, step 1

Current actual speed (system unit).

Unit: Increments
Resolution: 1/65536

Current actual position in increments (system unit).
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9784.1
Torque

9951.1
Effective minimum
torque

9951.2
Effective maximum
torque

9872.255
KTY temperature
motor

9874.255

Motor utilization,
maximum KTY
model

Parameter description for display values P
P600

Unit: % Rated motor torque

Resolution: 107

Value range: —2147483648...0...2147483647, step 1
Current motor torque (system unit).

Unit: %
Resolution: 103

Effective minimum torque (system unit).

This parameter indicates the currently effective negative torque limit. This limit can be
the

+ system limit

+ application limit

» current limit

» or one of the FCB limits

depending on which limit would apply first.

Unit: %

Resolution: 107

Value range: —2147483648...0...2147483647, step 1

Effective maximum torque (system unit).

This parameter indicates the currently effective positive torque limit. This limit can be the
+ system limit

* application limit

» current limit

» orone of the FCB limits

depending on which limit would apply first.

Unit: °C
Resolution: 103
KTY motor temperature of the current parameter set.

This is the temperature of the sensor, which may deviate from the motor temperature
depending on the dynamics.

Remedy: Motor utilization with calculated motor model.
The KTY sensor has a tolerance of £ 5 %.

Unit: %
Resolution: 103
Motor utilization of the current parameter set.

The motor utilization uses a motor model to calculate the temperature transition of the
motor to the KTY sensor. The injected current is also taken into account. The display is
output in % and starts at a motor model temperature of 40 °C = 0 % and a shutdown
temperature = 100 %.
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Process values

output stage

9793.1

Output frequency

9786.1
Output current

9787.1
Torque current

9788.1
Magnetization
current

8326.0
Output current

9853.1
Torque current

9855.1
Magnetization
current

8325.0
DC link voltage

Parameter Description
Parameter description for display values

MOVIAXIS® monitors a number of internal values to prevent overloading in the axis
module. These values include

* Chip hub

» Chip temperature

* Heat sink temperature

* Load on electromechanics

The customer benefits lie in the predictable behavior of MOVIAXIS®, which for example,
prevents unwanted or unexpected machine failure and ensures reproducible behavior.

Unit: Hz
Resolution: 107
Displays the current output frequency present at the motor in Hz.

Unit: % rated axis current
Resolution: 103
Displays the current output current in % of the rated axis current.

Unit: % rated axis current
Resolution: 103
Displays the torque-generating q current in % of the rated axis current.

Unit: % rated axis current
Resolution: 103
Displays the magnetization-generating d current in % of the rated axis current.

Unit: A
Resolution: 107
Displays the current output current in A (output current).

Unit: A
Resolution: 1073
Displays the torque-generating q current in A.

Unit: A
Resolution: 1073
Displays the magnetization-generating d current in A.

Unit: V

Resolution: 1073
Displays the current DC link voltage in V.
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9706.1
Output voltage

9791.1
Torque voltage

9792.1
Magnetization
voltage

9859.1
Thermal current
limit

9811.5
Total utilization

9811.1
Dynamic utilization
chip hub

9811.2
Dynamic utilization
chip absolute

P600

Unit: V
Resolution: 1073
Displays the current output voltage in V.

Unit: V
Resolution: 1073
Displays the torque-generating q current in V.

Unit: V
Resolution: 1073
Displays the magnetization-generating d voltage in V.

Unit: % rated axis current
Resolution: 103
Displays the current thermal current limit in % of the rated axis current.

The axis has a brief overload capacity up to this maximum limit (maximum operating
point). The thermal current limit is dynamically adjusted according to the utilization of the
axis. It starts at 250 % and becomes smaller according to utilization.

Unit: %

Resolution: 107

Total utilization of the axis in percentage.

The highest value of the 4 utilization calculations
* Chip hub

» Chip absolute

* Heat sink

» and electro mechanics

is displayed.

The axis is deactivated at 100 %.

The parameter is filtered for display as utilization can change very dynamically specifi-
cally for the chip.

Unit: %

Resolution: 107

Dynamic utilization of the chip hub in percentage (Ixt utilization).
The parameter is unfiltered.

Unit: %

Resolution: 103

Dynamic utilization of the chip absolute in percentage (Ixt utilization).
The parameter is unfiltered.
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9811.4 Unit: %

Heat sink Resolution: 1073

utilization ) . o
Heat sink utilization in percentage (Ixt utilization).
The parameter is unfiltered.

9795.1 Unit: °C

Heat sink Resolution: 103

temperature L
Temperature of the heat sink in °C.

9811.3 Unit: %

Electromechanical  Ragolution: 1073

utilization . e S
Electromechanical utilization in percentage (Ixt utilization).
The parameter is unfiltered.

Unit status

9702.2 Value range:

Axis status

9702.3
Current FCB

9702.6 Current
FCB instance

9702.4
Active parameter
set

9873.1
Active factory
setting

* 0= Not ready

+ 1 =Ready, output stage inhibited
+ 2 =Ready, output stage enabled
Displays axis status.

Displays currently active FCB.

Display of the current FCB instance (only for FCB 09 Positioning).

Displays current parameter set.

Value range:

» 0 = No factory setting (can not be selected via the parameter tree)

+ 1 = Basic initialization

+ 2= Delivery status

» 3 = Factory setting

* 4 = Customer set 1

» 5= Customer set 2

This parameter indicates whether and what type of initialization is currently active.

For a description of the individual initialization options, see section "Unit functions /
Setup".
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9702.1
Status display

Parameter description for display values P
P600

Bit 0 Output stage enabled

"Output stage enabled" is a subset of "Ready for operation” which is set to "1" in all
FCBs except for FCB 01 Output stage inhibit.

Bit 1 Ready

0 signal: The axis is currently not ready for operation. Reasons can be error states
or operating states outside FCB processing (supply voltage off, power supply module
not ready).

1 signal: The axis is in FCB processing. If no FCB is selected, the default FCB 13
Stop at application limits will be active. The 7-segment display will show the number
"1 3".

Bit 2 Setpoints active

This message is active in all setpoint processing FCBs when setpoints are being pro-
cessed. This is FCB 05 — FCB 10. The message is set to "0" in all stop FCBs as well
as in the default FCB.

The message is still 0 during the brake release time.
Bit 5 Error response display only

This message is a subset of "Fault" and displays error responses that are configured
to "Display fault". The drive continues to operate normally.

Bit 6 Error response is not equal to output stage inhibit

This signal is a subset of "Fault" and indicates that the drive can be decelerated using
a ramp (motor does not coast to a halt / mechanical brake is not applied). This bit is
also set when "Message displayed error is set".

Bit 7 Error response output stage inhibit

This message is a subset of "Fault" and indicates that the motor coasts to a halt or,
if installed, the mechanical brake is applied.

Bit 8 24 V standby mode
Is set when the supply voltage is removed.
Bit 9 Supply module not ready for operation.

If the power supply module does not send a ready signal, e.g. due to brake resistor
overload or power supply underload.

Bit 10 Axis module not ready
This parameter is a subset of "Bit 1 Ready" and refers only to the axis module.
Bit 11 Safe stop 1

Indicates whether a safety relay 1 has detected a safe stop. Only active in conjunc-
tion with optional safety relay (unit type MXA81A...... or MXA82A.....).

Bit 12 Safe stop 2

Indicates whether a safety relay 2 has detected a safe stop. Only active in conjunc-
tion with two optional safety relays (MXA82A.....).

Bit 13 Process data not ready "C3"
Is displayed when one of the 16 "In buffers" is set to communication and the corre-
sponding PDO has never been received. This message is not generated any longer

once the PDO was received once. Instead, a timeout error is generated when the
communication is disconnected.
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9950.1
Final error status

9702.5
Error code

10071.1
Sub error code

8617.0
Manual reset

Unit data
9701.1-5
Axis type

9701.10
Unit series

9701.11
Unit version

9701.13
Rated unit voltage

Bit 19 Encoder not ready

Displays whether the encoder is communicating. No communication means the
encoder or wiring might be defective or that motor startup was not executed.

Bit 20 Parameter download active
Indicates whether parameters are currently being downloaded.

Displays the currently pending error status:

Bit O Displaying

The axis only displays the error in the 7-segment display. The axis continues to run
in normal operation.

Bit 1 Waiting

The axis waits for a manual reset. The error is reset and operation is continued
without boot reset of the firmware.

Bit 2 Locked
The axis waits for a manual reset. The axis then reboots (like when it is switched on).

Displays the pending error code. See also list of errors in section 7 of the MOVIAXIS®
operating instructions.

Displays the pending sub error code. See also list of errors in section 7 of the
MOVIAXIS® operating instructions.

Value range:
+ 0=No
* 1=Yes

Manual reset to reset the error.

Displays the order designation of the unit, e.g. MXA-80A-004-503-00.

Displays the unit series, e.g. MOVIAXIS.

Displays the unit version.

Unit: mV
Value range: 0...2000000, step 1
Displays the rated unit voltage.
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9701.14
Number of input
phases

9701.15

Radio interference
suppression on
mains end

9617.1
Maximum possible
output speed

9617.6
Rated unit current

9617.2
Maximum output
current

9701.17
Standard encoder
system

9701.18
Device serial
number

9823.1-5
Device signature

9701.30
Firmware part
number basic unit

9701.31
Firmware status
basic unit

Value range:

* 1 =single phase

» 3 = three phase

Displays the number of input phases.

Value range:
* 1=none
e 2=A
- 3=B

Displays the implemented radio interference suppression compliant with the EMC

product standard EN 61800-3.

Unit; 103 rpm
Value range: 0...1000000, step 1

Maximum possible output speed the axis module can control.

Unit: mA
Value range: 0...30000...1000000, step 1
Rated unit current, RMS value.

Unit: mA
Value range: 0...12000...1000000, step 1
Maximum possible output current, RMS value

Value range:
» 13 = Hiperface / Resolver

Displays the SEW standard encoder for the unit.

Value range: 0...4294967295, step 1
Displays the serial number.

Display and entry of the unit signature. You can assign a name to the unit to have the
unit displayed in the hardware tree and the visualization components.

Displays the firmware part number of the basic unit.

Displays firmware status of basic unit.
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9701.32 Displays the firmware version number of the basic unit.
Firmware version
number of basic
unit
9880.3 Value range: 0...4294967295, step 1
Initial Boot Loader |hitia| Boot Loader part number.
part number
9880.5 Value range: 0...4294967295, step 1

Initial Boot Loader
status

9881.3
Boot Loader part
number

9881.5
Boot Loader status

9701.33
DSP firmware part
number

9701.34
DSP firmware
status

9701.35
DSP firmware
version number

9701.37
FPGA status

9701.38
FPGA version
number

9701.41
Signal electronics

Initial Boot Loader status.

Value range: 0...4294967295, step 1
Boot Loader part number.

Value range: 0...4294967295, step 1
Boot Loader status.

Value range: 0...4294967295, step 1
DSP firmware part number.

Value range: 0...4294967295, step 1
DSP firmware status.

Value range: 0...4294967295, step 1
DSP firmware version number.

Value range: 0...4294967295, step 1
FPGA firmware status.

Value range: 0...4294967295, step 1
Firmware version number FPGA.

Value range: 0...4294967295, step 1
Status hardware (computer card).

Project Planning Manual — MOVIAXIS® MX Multi-Axis Servo Inverter




Parameter Description
Parameter description for display values

9701.50
Option in slot 1

9701.60
Option in slot 2

9701.70
Option in slot 3

9701.53

Option in slot 1,
firmware part
number

9701.63

Option in slot 2,
firmware part
number

9701.73

Option in slot 3,
firmware part
number

9701.54
Option in slot 1,
firmware status

Value range:

* 0= No option

* 1 =Unknown option

+ 2= XIO11A (Digital 1/0)

+ 3 =XIA11A (Analog-Digital I/O)

* 4 =XHE41A (Plug-in control)

+ 5=XHC41A (Plug-in control)

* 6 =XHA41A (Plug-in control)

+ 7 =XGS11A (multi-encoder card)
+ 8 =XGH11A (multi-encoder card)
» 9= XFE24A (EtherCAT card)

+ 13 = XFA11A (K-Net)

Value range:
See parameter 9701.50 "Option in slot 1"

Value range:
See parameter 9701.50 "Option in slot 1"

Displays firmware part number of option 1.

Displays firmware part number of option 2.

Displays firmware part number of option 3.

Displays firmware status of option 1.

Project Planning Manual — MOVIAXIS® MX Multi-Axis Servo Inverter

P6..

P60.

P600

73



P6..

4 Parameter Description
ol Parameter description for display values

P600

9701.64
Option in slot 2,
firmware status

9701.74
Option in slot 3,
firmware status

Unit nameplate

9701.110
Status 1

9701.111
Status 2

9701.113
Status 4

9701.114
Status 5

9701.115
Status 6

9701.116
Status 7

9701.117
Status 8

9701.118
Status 9

9701.125
Option 1 software
status

74

Displays firmware status of option 2.

Displays firmware status of option 3.

The electronic motor nameplate with the corresponding motor data is supported.
Delivery state unit status field 1: Unit firmware.

Delivery state unit status field 2: FPGA/DSP firmware.

Delivery state unit status field 4: Control electronics.

Delivery state unit status field 5: Power section.

Delivery state unit status field 6: Switch-mode power supply.

Delivery state unit status field 7: Attenuation.

Delivery state unit status field 8: Safe technology.

Delivery state unit status field 9: Reserve.

Delivery state option 1: Status field 1 software.
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9701.126
Option 1 hardware
status

9701.135
Option 2 software
status

9701.136
Option 2 hardware
status

9701.145
Option 3 software
status

9701.146
Option 3 hardware
status

9701.155
Option 4 software
status

9701.156
Option 4 hardware
status

9701.165
Option 5 software
status

9701.166
Option 5 hardware
status

Delivery state option 1: Status field 2 hardware.

Delivery state option 2: Status field 1 software.

Delivery state option 2: Status field 2 hardware.

Delivery state option 3: Status field 1 software.

Delivery state option 3: Status field 2 hardware.

Delivery state option 4: Status field 1 software.

Delivery state option 4: Status field 2 hardware.

Delivery state option 5: Status field 1 software.

Delivery state option 5: Status field 2 hardware.
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Parameter description for display values

Error history 0—- 5 MOVIAXIS® stores the last 6 error states in a ring memory. A certain number of para-

9626.1
Pointer error
memory

9628.1

Inputs

9630.1
Outputs

9629.1
Inputs

9631.1
Outputs

9629.2
Inputs

9631.2
Outputs

9508.1
Resolution

9509.10
Denominator

9509.1
Numerator

9507.50
Position

meters are "frozen" here. The parameter 9626.1 "Pointer to error memory t0" shows the
last error saved. Another index range is described each time an error is saved.

The parameter tree adapts the interface so that the error ring memory 0 — 5 is always
sorted chronologically. Error ring memory 0 is the last one saved.

Value range: 0...5, step 1
Pointer to error memory t0.

Value range: 0...4294967295, step 1
Displays binary inputs basic unit t5.

Value range: 0...4294967295, step 1
Displays binary outputs basic unit t5.

Value range: 0...4294967295, step 1
Displays binary inputs option 1 t5.

Value range: 0...4294967295, step 1
Displays binary outputs option 1 t5.

Value range: 0...4294967295, step 1
Display binary inputs option 2 t5.

Value range: 0...4294967295, step 1
Displays binary outputs option 2 t5.

Value range: 0...4294967295, step 1
User-defined unit position resolution t0 — 5.

Value range: 0...4294967295, step 1
User-defined unit position denominator t0 — 5.

Value range: 0...4294967295, step 1
User-defined unit position numerator t0 — 5.

Value range: 0...4294967295, step 1
User-defined unit position t5.
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9502.1
Resolution

9503.10
Denominator

9503.1
Numerator

9501.50
Velocity

9501.51
Velocity

9501.52
Velocity

9501.53
Velocity

9812.1
Rel.

9623.1
Abs.

10069.1
Model

Value range: 0...4294967295, step 1
User-defined unit velocity resolution t0 — 5.

Value range: 0...4294967295, step 1
User-defined unit velocity denominator t0 — 5.

Value range: 0...4294967295, step 1
User-defined unit velocity numerator t0 — 5.

Value range: 0...4294967295, step 1
User-defined unit velocity characters 0 — 3 t5.

Value range: 0...4294967295, step 1
User-defined unit velocity characters 4 — 7 t5.

Value range: 0...4294967295, step 1
User-defined unit velocity characters 8 — 11 t5.

Value range: 0...4294967295, step 1
User-defined unit velocity characters 12 — 15 t5.

Unit: %

Resolution: 107

Value range: 0...300000, step 1
Dynamic utilization relative t0 — 5.

Unit: %

Resolution: 103

Value range: 0...300000, step 1

Dynamic utilization absolute t0 — 5.

Unit: %

Resolution: 103

Value range: 0...300000, step 1

Motor utilization current motor model t0 — 5.

Project Planning Manual — MOVIAXIS® MX Multi-Axis Servo Inverter

P600

77



P6..
P60.

Parameter Description
Parameter description for display values

P600

9538.1
KTY

9622.1
Heat exchanger

9624.1
Thermal

9635.1
Unit

9627.1
Error

10072.1
Sub error

9636.1
DC link voltage

9505.1
Output voltage

9500.6
Actual speed

Unit: %

Resolution: 107

Value range: 0...300000, step 1

Motor utilization current motor KTY t0 — 5.

Unit: %

Resolution: 103

Value range: 0...300000, step 1
Heat exchanger utilization t0 — 5.

Unit: %

Resolution: 107

Value range: 0...300000, step 1
Thermal utilization t0 — 5.

Unit: %

Resolution: 103

Value range: 0...300000, step 1
Unit utilization t5.

Value range: 0 — 99, step 1
Displays error code t5.

Value range: 0...32767, Step 1
Sub error code t0 — 5.

Unit: mV
Value range: 0...1000000, step 1
DC link voltage t5.

Unit: mV
Value range: 0...1000000, step 1
Output voltage t0 — 5.

Unit: 1073 rom
Value range: —11000000...11000000, step 1
Displays actual velocity current parameter set in t5.
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10070.1
Model

9545.1
KTY

9632.1
Unit status

9506.6
Actual position

9633.1
Output current

9852.1
Phase failure
detection

9504.1
Frequency

9634.1
Active current

9626.1
Pointer error
memory

Unit: °C

Resolution: 107

Value range: —2147483648...0...2147483647, step 1
Motor temperature current motor model tO — 5.

Unit: °C

Resolution: 102

Value range: —2147483648...0...2147483647, step 1
Motor temperature current motor KTY t0 — 5.

Value range: 0...4294967295, step 1
Displays unit status t5.

Unit: U

Resolution: 1/65536

Value range: —2147483648...0...2147483647, step 1
Actual position t5.

Unit: %

Resolution: 103

Value range: 0...300000, step 1
Output current t5.

Value range: See index 8617.0.
Mains phase failure t0 — 5.

Unit: Hz

Resolution: 103

Value range: 0...1000000, step 1
Frequency t0 — 5.

Unit: %

Resolution: 107

Value range: 0...300000, step 1
Active current t5.

Value range: 0...5, step 1
Pointer to error memory t0.
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8371.0
Inputs

8381.0
Outputs

8376.0
Inputs

8386.0
Outputs

9710.1
Inputs

9711.1
Outputs

9508.1
Resolution

9509.10
Denominator

9509.1
Numerator

9507.1
Position

9502.1
Resolution

9503.10
Denominator

9503.1
Numerator

Parameter Description
Parameter description for display values

Value range: 0...4294967295, step 1
Displays binary inputs basic device t0 — 4.

Value range: 0...4294967295, step 1
Displays binary outputs basic device t0 — 4.

Value range: 0...4294967295, step 1
Displays binary inputs option 1 t0 — 4.
Value range: 0...4294967295, step 1
Displays binary outputs option 110 — 4.

Value range: 0...4294967295, step 1
Displays binary inputs option 2 t0 — 4.

Value range: 0...4294967295, step 1
Displays binary outputs option 2 t0 — 4.

Value range: 0...4294967295, step 1
User-defined unit position resolution t0 — 5.

Value range: 0...4294967295, step 1
User-defined unit position denominator t0 — 5.

Value range: 0...4294967295, step 1
User-defined unit position numerator t0 — 5.

Value range: 0...4294967295, step 1
User-defined unit position t0.

Value range: 0...4294967295, step 1
User-defined unit velocity resolution t0 — 5.

Value range: 0...4294967295, step 1
User-defined unit velocity denominator t0 — 5.

Value range: 0...4294967295, step 1
User-defined unit velocity numerator t0 — 5.
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9501.1
Velocity

9501.2
Velocity

9501.3
Velocity

9501.4
Velocity

9812.1
Rel.

9623.1
Abs.

10069.1
Model

9538.1
KTY

9622.1
Heat exchanger

Value range: 0...4294967295, step 1
User-defined unit velocity characters 0 — 3 t0.

Value range: 0...4294967295, step 1
User-defined unit velocity characters 4 — 7 t0.

Value range: 0...4294967295, step 1
User-defined unit velocity characters 8 — 11 t0.

Value range: 0...4294967295, step 1
User-defined unit velocity characters 12 — 15 t0.

Unit: %

Resolution: 103

Value range: 0...300000, step 1
Dynamic utilization relative t0 — 5.

Unit: %

Resolution: 107

Value range: 0...300000, step 1
Dynamic utilization absolute t0 — 5.

Unit: %

Resolution: 103

Value range: 0...300000, step 1

Motor utilization current motor model t0 — 5.

Unit: %

Resolution: 107

Value range: 0...300000, step 1

Motor utilization current motor KTY t0 — 5.

Unit: %

Resolution: 1073

Value range: 0...300000, step 1
Heat exchanger utilization t0 — 5.
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9624.1 Unit: %
Thermal Resolution: 1073

Value range: 0...300000, step 1
Thermal utilization t0 — 5.

8416.0 Unit: %
Unit Resolution: 102
Value range: 0...300000, step 1

Unit utilization t0 — 4.

8366.0 Value range: 0...99, step 1

Error Displays error code t0 — 4.

10072.1 Value range: 0...32767, Step 1

Sub error Sub error code t0 — 5.

8421.0 Unit: mV
DC link voltage Value range: 0...1000000, step 1
DC link voltage t0 — 4.

9505.1 Unit: mV
Output voltage Value range: 0...1000000, step 1
Output voltage t0 — 5.

9500.1 Unit: 1073 rpm
Actual speed Value range: —11000000...11000000, step 1
Displays actual velocity current parameter set in t0.

10070.1 Unit: °C
Model Resolution: 10
Value range: —2147483648...0...2147483647, step 1

Motor temperature current motor model tO — 5.

9545.1 Unit: °C
KTY Resolution: 10
Value range: —2147483648...0...2147483647, step 1

Motor temperature current motor KTY t0 — 5.
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9712.1
Unit status

9506.1
Actual position

8406.0
Output current

9852.1
Phase failure
detection

9504.1
Frequency

8411.0
Active current

Value range: 0...4294967295, step 1
Displays Unit status t0 — 4.

Unit: U

Resolution: 1/65536

Value range: —2147483648...0...2147483647, step 1
Actual position t0.

Unit: %

Resolution: 103

Value range: 0...300000, step 1
Output current t0 — 4.

Value range: See index 8617.0.
Mains phase failure t0 — 5.

Unit: Hz

Resolution: 103

Value range: 0...1000000, step 1
Frequency t0 — 5.

Unit: %

Resolution: 107

Value range: 0...300000, step 1
Active current t0 — 4.
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P60. Parameter description of drive data

P600

4.2 Parameter description of drive data

1

NOTE

Sections that contain "P1/P2/P3" apply to all 3 parameter sets.

Controller
parameter
P1/P2/P3

8537.0
Reversal direction
of rotation

MOVIAXIS® operates with the CFC control modes for asynchronous and synchronous
motors with encoder feedback. MOVIAXIS® can be operated in the basic control types
torque, speed and position control. This means that the customer can activate closed-
loop control circuits where they are most suitable for the application. Furthermore,
MOVIAXIS® can be implemented in a wide range of applications and, in many cases,
can take on all the tasks of a Motion Controller.

Value range:
« 0=0OFF
« 1=0N

Change direction of rotation P1.

Direction of rotation reversal;

PWM frequency P1/P2/P3; 8537.0 (P1), 8538.0 (P2),
9748.1/2/3[4,8,16kHz] 8720.3 (P3)
> 4 \
PWM < % \ Ji \ :E:l T Motor

Encoder for
actual position
and actual

! speed

Motor mode! rel——

A

A-track
B-track

Direction of rotation revesal;
8537.0 (P1), 8538.0 (P2),

8720.3 (P3)
- Position N\ \
< detection D><t \ <t N\

Counting direction;
9719.1/2/3
Encoder 1/2/3

58588aen
Fig. 17: Behavior of direction of rotation and counting direction

The SEW standard defines that the motor rotates in clockwise direction (right) when the
speed is positive and with increasing positions when viewed onto the motor shaft.
Reversing the direction of rotation changes the sense of rotation of the motor without
having to reverse the setpoint. Activating a reversal of the direction of rotation will invert
the direction of rotation of the motor phases and encoder evaluation.
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. . Direction of rotation motor
Change direction Speed . " Actual .
. R shaft (looking onto the Position Actual acceleration value
of rotation setpoint . . . speed value
drive-end bearing shield)
Positive Clockwise, "right" Increases Positive Derived from the actual
speed value
0=0ff; standard Derived from the actual
: o Mt : erived from the actua
Negative Counterclockwise, "left Decreases Negative speed value
" g . Derived from the actual
Positive Counterclockwise, "left Increases Positive speed value
1=0n; inverted -
Negative Clockwise, "right" Decreases Negative Derived from the actual
speed value
The assignment of limit switches to the system is maintained.
It is important to carefully check that the limit switch is connected properly and the
reference point and travel positions are defined correctly when using this parameter.
Changing direction ~ Example: Change direction of rotation 8537.0=0 (off)

of rotation and limit
switch evaluation

Current controller

9813.1
Activate Ixt current
reduction

When the motor turns in clockwise direction, the drive will be properly stopped once it
reaches the positive limit switch. If it reaches the negative limit switch, the drive will
respond with error code "27" (limit switches reversed).

Example: Change direction of rotation 8537.0=1 (ON)

When the motor turns in counterclockwise direction, the drive will be properly stopped
once it reaches the positive limit switch. If it reaches the negative limit switch, the drive
will respond with error code "27" (limit switches reversed).

Do not mistake the parameter "Change direction of rotation P1; P8537.0" for the
parameter "Counting direction encoder 1; P9719.1", see section "Encoder".

Value range:
+ 0=0OFF
« 1=0ON

The parameter cannot be edited in the parameter tree.

A current limit is set using the parameter setting "On" to ensure reliable operation of the
axes even in the case of an overload.

The switch is only implemented in "Controller inhibit active" status.

Function Property Result
Possibility of compensating load peaks
"On" default Current is reduced before heat sink or that occur once.
setting power semiconductor triggers shutdown. = Might trigger subsequent errors because

Maximum available current < 250 % the required torque is not delivered any

longer (e.g. lag error).

Immediate switch-off if an overload
occurs (leads to controller inhibit).
The entire device performance can be
utilized.

"Off" Maximum available current = 250 %
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Parameter Description

P60. Parameter description of drive data
P600
9748.1/2/3 Value range:
PWM frequency e 0=4KHz
+ 1=8kHz
« 2=16kHz

PWM frequency P1/P2/P3

The PWM frequency is used to set the switching frequency at the inverter output. The
cycle frequency is set to a fixed value and is not automatically reduced with high unit
utilization.

A smaller modulation frequency reduces the switching losses in the output stage and,
consequently, unit utilization. The motor noise, however, will increase.

Control structures The FCBs use different controller structures.
The following table gives an overview of control structures activated by the FCBs.

2
€& o o
g -
i < 2 c - g) _ %
g $s8E B g3 £e Eo
3 HINN 3z 2% £%
e Name = of E n o o o 3 a £ 35
0 no FCB selected (starts FCB 13) _
1 Output stage inhibit Output stage inhibited
5 Speed control - Var1+4
6 Speed control interpolated -
7 Torque control X Var 4
8 Torque control interpolated X
9 Positioning X Var2+4
10 Positioning interpolated X -
11 Referencing Basic setting
12 Stop (application limits) Var1+4
13 Stop (emergency stop limit) Var1+4
14 Stop (system limits) Var1+4
15 Electronic cam X Var2+4
16 Sychronous operation X Var2+4
17 Encoder adjustment Current control
18 Hold control . Stop Hold
19 Jog X Var2+4
20 Brake test Mode 1 Mode 2-4
21 Dual drive s

The variants "Var 1 — 4" are depicted in figure 18.
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Parameter Description a5 4

Parameter description of drive data P60.
—
Control structure The control structure is cascaded (position, speed, current-torque controller). The dia-
overview gram in figure 18 shows an overview of the control structures described in detail on the

following pages.

Motor

Encoder o

s
U

-Currem limit

Speed
range limit

Motor torque;

system limit

Torque/current control FBC0O7; FCB08

Torque limit

Var4

Setpoint torque

Speed control FCB 05, 06, 12, 13, 14 +FCB06

Var1
Position control with internal profile generator FCB 09, 10, 15, 16, 19

58590aen
Fig. 18: Overview of control structures

See also the control structure table on page 86.
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Speed control FCB 05, 06, 12, 13, 14
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Parameter Description
Parameter description of drive data

Torque/current controller

VAR4

1 g max (Wth ASM)

:{L_L

—

— -
_l_l_l | S———
o s
rated torque ! 0 actual oM
FCB dependent settings rated q-current2)” _rated flow I
| _ g roauetimt !
FCB limits 9740.1/2/3 9580.1/2/3 9861.1/2/3 | Motor control 9951.5 !
[orgue Mg s [ M [ B N
vai o ! i
MQ2 SN——r" SN—r S—~r —
M Q3
Ma4 > 11
max
pos. 9965.16
Transition mode PS> 320219 ]
Transition speed PO gggglg
FCB limits 9716.1/2/3 9579.1/2/3 9605.1/2/3
Jspeed *
Magpt it Nsye imi Moo Dot min¥ max 51
R ~— ~— ~— — 1 ——]
oo
e
o — —_—— — —
9716.10/11/12 9579.10/11/12
active minimum torque, 99511 [%*10 ] * e~
) e B effective torque / currentlimit;
active maximum torque, 9951.2 [%*10 ] L o951.3010%%] J
2:ae801 Voltage limit;9826.1[mV]
1q,:9609.1 a3:9990.1 PWM frequency P1/P2/P3;
131 T a49951.1 A\ L I-controller;9734.1[mH] 9748.1/2/5(4.. 1 6kHz] Motor
N—r — N~—~ N~—
> i b - current- > . - 4
— > iy pre— control [T TP — —
// |
i
- /
— . Torque characteristic / | T
otor torque setpoint; - 7
m,., ; 9602.4(%10°] [ Setpoint torque -controlier; §784.1%+10 ] | | Torque voltage.., 3 9791.1[10°V,,] | Encoder
only updated with FCB 07 |___Setpoint torque i-controller; 9985.1[AE] |
and FCBOS torque control Votor mode g

A

Encoder for actual speed

—

scope-capable values Actual speed in system unit, unfiltered;

Encoder for actual position
9778.1[u/min*10-3] ;n,,

Rotor angle; 9747.1[1/2"*U]

P1/P2/P3; 9610.1/2/3 ]

P1/P2/P3; 9609.1/2/3 . “* Position
calculation

P1/P2/P3; 9606.1/2/3

{ detection
L Daimier3 Actual position in increments; 10068.1 [1/65536U] |
[3] Delimiter 3 ¢ Actual position; 9704.1[customized]

Fig. 21: Torque/current controller

58594aen

For activated delimiters, refer to figure 21.

The relationship between the min/max delimiters 1-3 and the specific limit statement is
listed in the following table.

Significance "1" means that this delimiter limits the input parameters and sets the limit
values to its output. Vice versa with "0".
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Parameter Description a5 4

9734.1
LI controller

9558.1/2/3
current limit

9826.1/2/3
voltage limit

Parameter description of drive data P
P600

The speed limits are then clearly implemented using the limited torque specifications.

Delimiter 1 Delimiter 2 Delimiter 3 Limitation information
0 0 0 No Mg limit
0 0 1 Mset is limited by the specified speed
0 1 0 No Mgt limit

Msget is limited by motor control (max. motor current,

0 ! ! IMax thermal» current limit, ...)

1 0 0 No Mge¢ limit

1 0 1 Mget is limited by the specified speed

1 1 0 No Mge¢ limit

1 1 1 Mget is limited by the torque limit
Unit: H

Resolution: 1077
Value range: 0...214748367, step 1
Branch inductance of the motor.

Is used to set the parameters of the current controller (I controller) (P1/P2/P3). The inte-
grative time and the gain are set using this parameter.

Unit: mA
Value range: 0...2000000, step 1
Current limit P1/P2/P3.

The current limit indirectly limits the torque generating current (g-current), see figure 21.
This is the only value in MOVIAXIS® that is directly entered in [mA]. All other "current”
values refer to the rated current of the device.

Unit: mV

Value range: 0...230000...1000000, step 1

Control limit output voltage P1 /P2 /P3

The value Vg is the phase unit, the default value is 230 V.

This parameter limits the maximum output voltage, see figure 21.
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P6..

Parameter Description

P60. Parameter description of drive data
P600

Scanning

frequency

9821.1/2/3 Value range:

Scanning . 0=1ms

frequenc

9 v + 1=05ms
+ 2=0.25ms

9797.1/2/3
P-gain

9970.1/2/3
Speed forward
control gain

9806.1/2/3
Gain acceleration
precontrol

Scanning frequency n/X control P1/ P2 /P3
Is used to set the scanning frequency of the speed and position controller.

A high scanning frequency is only needed when the desired dynamic response require
it. This is only needed for drives with fast cycle times (<100 ms positioning time).

A higher scanning frequency results in a rougher actual speed value resolution. This
means that the scanning frequency should be set to a lower value for applications that
require very even speed.

These effects are more likely to occur in encoder systems with unfavorable resolution.
See encoder resolution, section "Encoder".

With the same stiffness and clearance settings, the scanning frequency has no influence
on the gain, integrative time and control technology filter settings that are suggested at
startup.

Unit: 10°%/s
Value range: 0...100000...10000000, step 1
P-gain n controller P1/P2/P3

The unit of the gain is chosen in such a way that the velocity difference (speed set-
point/actual speed value) results in acceleration.

Controller configuration is independent of the used inverter and connected mass
moment of inertia because the control operates in Sl units (revolution; rpm; rpm/s). Of
course, you need to enter the current total mass moment of inertia "9817.1 /2 / 3" to
ensure the conversion of acceleration into torque.

Unit: %

Resolution: 103

Value range: 0...100000...10000000, step 1
Gain velocity precontrol P1/P2/P3

100 % is the optimum value. This gain multiplies the theoretically calculated velocity
precontrol values.

Unit: %

Resolution: 103

Value range: 0...100000...10000000, step 1
Gain acceleration precontrol P1/P2/P3

100 % is the optimum value. This gain multiplies the theoretically calculated acceleration
precontrol values.
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Parameter Description 4
Parameter description of drive data P60.

9841.1/2/3
Filter speed
setpoint

9842.1
Filter actual
speed value

9838.1
Filter acceleration
precontrol

10058.1/2/3
Switched
integrator

P600

Unit: ps
Value range: 0...10000000, step 1
FCB 05 Speed control speed setpoint filter P1/P2/P3

Is only active in all speed controlled operating modes. It filters the received speed set-
point.

It is important that the "time interval of the external controller" is set to "0 ms" at startup
if the internal speed profile generator is used.

Unit: us
Value range: 0...1000...10000000, step 1
Filter actual speed value P1/P2/P3.

This is active in the actual speed branch and also in the speed precontrol branch to
smoothen the noise of the actual speed value information.

Unit: us

Value range: 0...5000...10000000, step 1

Filter acceleration precontrol P1/P2/P3.

Filter acceleration precontrol P1/P2/P3 is only active in all speed controlled FCBs.

It is important that the "time interval of the external controller" is set to "0 ms" at startup
if the internal speed profile generator is used.

Value range:
+ 0= Switched

The integrator is stopped when the setting limit is reached to achieve a low overshoot
of the actual speed value when reentering the setting range.

* 1= Not switched
Is required for the control specification "dual drive".
Closed-loop speed controller switched integrator P1/P2/P3

The setting limit can be achieved with very large setpoint changes to the speed control
input. The setting limit is characterized by various specified limits that are calculated
online (current limit, acceleration limits, motor limits, inverter limits, voltage limit, etc.).
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P6..
P60.
P600

9994.1/2/3
Integrator mode

Parameter Description
Parameter description of drive data

Value range:

+ 0=Hold

* 1= Delete

+ 2 ="Initialize" using the source of parameter 9995. "Integrator initialization".
Speed control integrator mode P1/P2/P3.

The start value of the integrator behavior can be influenced by this parameter.

The changes are naturally very much dependent on the "Integrator integrative time;
P9799.1". The higher the integrative time, the longer the adjustment of the start value to
the actual disturbance variable lasts.

Integrator behavior depends on the selected parameter set.

Hold: The contents of the integrator is maintained when the speed control loop opens.
When the speed control loop closes again, the torque previously contained in the inte-
grator is directly adjusted at the motor shaft again. This operating mode is particularly
useful in hoists to prevent the load from sagging when the brake is released.

The speed control loop can be closed by selecting FCB 05 speed control or any other
FCB (e.g. FCB 09 Positioning) that activates the speed controller.

With a software reset, the contents of the integrator is stored in non-volatile memory
from where it is loaded again. With a software cold start (after power off/on), the inte-
grator will always be cleared because the values are not saved when switching the
power supply off.

Delete: The content of the integrator is set to zero when the speed control loop is
opened. When the speed control loop closes once again, the integral component is set
to zero and adjusted to a torque of "zero".

Initialize: This setting lets you set the | component of the speed controller (torque) to a
predefined value. The source of this value is defined using parameter 9995.1 "Integrator
initialization". This value takes effect when the speed control loop closes.

Speed control

is closed

e.g. with DI0O0=1;
FCBO5 selection Initialize

@)

Integrator
hold initialization;
(O=default) 9995.1 ?

Process data buffer 0..15

local setpoint

delete
i i

_Integrator new = Integrator new = 0 Integrator new = Integrator new =
|ntegrat.or old (e.g. load conditions Integrator Iocal;9996.1 Process data buffer 0..15
(e.g._ h0|lst n.ot. clear) (e.g. systt.ams. WIth (e.g. systgmg W.Ith def.
application) def. static friction) static friction)
58600aen

Fig. 22: Integrator mode
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Parameter Description

Parameter description of drive data P60.

9995.1/2/3
Integrator
initialization

9996.1/2/3
Local integrator

9817.1
Total moment of
inertia

Position controller

9843.1/2/3
P-gain

10201.1/2/3
Setpoint limit
position control

P600

Value range:
* 0= Local setpoint

from parameter 9996.1 "Local integrator”.

* 1 ... 16 = Process data buffer, channel 0 ... 15

Speed control integrator initialization source P1/P2/P3.

Takes effect when parameter 9994.1 "Integrator module” is set to "Initialize".

Unit: %

Resolution: 1073

Value range: —1000000...0...1000000, step 1

Speed control integrator initialization local P1/P2/P3.

When the speed control loop closes, the torque of parameter 9996.1 "Local integrator”
is directly adjusted at the motor shaft.

It only takes effect if parameter 9994.1 "Integrator mode" is set to "Initialize" and para-
meter 9995.1 "Integrator initialization" is set to "local".

This parameter must also be specified in the user-defined unit.
For default setting of the user-defined unit torque

+ Parameter "9555.1 Torque resolution" = 10E-3

* Parameter "9556.1 Torque numerator" = 1

the unit is [10E-03 x % x rated torque; parameter 9610.1].

This setting can also be made using the bus, see the description on setting the torque,
parameter 9555.1; parameter 9556.1; parameter 9557.1.

Unit: kgm2

Resolution: 107

Value range: 0...2147483647, step 1
Total mass moment of inertia P1.

Unit: 10°%/s
Value range: 0...50000...10000000, step 1
Gain X controller P1/P2/P3.

Value range:
+ 0 = switched off
» 1 =switched on
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P6..
P60.
P600

Equalizing
controller

10060.1
NMin source

10062.1
NMin local

10059.1
NMax source

10061.1
NMax local

Parameter Description
Parameter description of drive data

Value range: See parameter "9995.1 / 2 / 3 Integrator initialization".
Equalizing controller NMin source P1.
For details, see FCB 22 Dual drive.

Unit; 103 rpm

Value range: 1 — 2147483647, step 1
Equalizing controller NMin local P1.
For details, see FCB 22 Dual drive.

Value range: See parameter "9995.1 / 2 / 3 Integrator initialization".
Equalizing controller NMax source P1.
For details, see FCB 22 Dual drive.

Unit; 1073 rpm

Value range: —2147483648...2147483647, step 1
Equalizing controller NMax local P1.

For details, see FCB 22 Dual drive.
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Parameter Description
Parameter description of drive data

Motor parameter
P1/P2/P3

9820.1/2/3
Motor type

9732.1/2/3
Number of pole
pairs

9610.1/2/3
Rated torque

9861.1/2/3
Maximum torque

9605.1/2/3
Maximum speed

9987.1/2/3
Maximum current

9609.1/2/3
Rated current lq

9819.1/2/3
Rated current I4

Value range:

* 0 = Asynchronous motor
* 1= Synchronous motor
Motor type P1/P2/P3.

Value range: 1...3...64, step 1
Number of pole pairs P1/P2/P3.
The number of motor pole pairs is set here.

Unit: Nm

Resolution: 10

Value range: 0...100000...2147483647, step 1
Rated motor torque P1/P2/P3.

P6..
P60.
P600

The values specified in "Torque" in MOVIAXIS® refer to this rated torque value.

All values specified in "Current” in MOVIAXIS® refer to the rated current of the device.

Unit: Nm

Resolution: 10

Value range: 0...2147483647, step 1
Maximum motor torque P1/P2/P3.

Unit; 103 rpm
Value range: 0...3000000...10000000, step 1
Maximum permitted motor speed P1/P2/P3.

Unit: mA
Value range: 0...2000000, step 1
Maximum motor current P1/P2/P3.

Unit: mA
Value range: 0...2000000, step 1
Iq rated current P1/P2/P3.

Unit: mA
Value range: 0...2000000, step 1
I4 rated current P1/P2/P3.
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Parameter Description

P60. Parameter description of drive data
P600
9606.1/2/3 Unit: pVs
Rated flow Value range: 0...2147483647, step 1

Rated flow P1/P2/P3.

9736.1/2/3 Unit: H
Leakage Resolution: 107
inductance
Value range: 0...2147483647, step 1
CFC LSigma P1/P2/P3.
9738.1/2/3 Unit: ugOhm

Rotor resistance Value range: 0...2147483647, step 1
Rotor resistance P1/P2/P3.

9737.1/2/3 Unit: us
Flow time constant  \/gjye range: 0...10000000, step 1
Time constant flow P1/P2/P3.

9816.1/2/3 Unit: s
Rotor time Value range: 0...4294967295, step 1
constant

Time constant rotor P1/P2/P3.

9834.1/2/3 Unit: U
Encoder offset Resolution: 1/232
Value range: 0...2147483647, step 1

Encoder offset P1/P2/P3 is indicated in angular degrees in MotionStudio (232 = 360.000
degrees).

The encoder offset refers to the mechanical revolution of the motor. A mechanical
revolution is the electrical revolution multiplied by the number of poles specified in
parameter "9732.1".
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Parameter Description 4
Parameter description of drive data P60.

Encoder

9597.1/2/3
Source actual
speed

9744.1/2/3
Source actual
position

P600

Value range:

» 0= No encoder

* 1= Encoder 1

*+ 2=Encoder 2

+ 3 =Encoder 3

Source actual speed P1/P2/P3

The parameter is set in the parameter tree folder "Motor data".

This parameter is used to select the encoder that provides the information for the speed
controller, current controller and commutation of the motor control.

The source of the actual speed may not be switched to another source during controller
enable.

Only the encoder assigned to the parameter set number can be chosen as source. This
is verified when activating controller enable.

See also parameter 9595.2 "Connected to drive no." in section "Encoder".

Value range:

* 0= No encoder

* 1=Encoder 1

+ 2=Encoder 2

+ 3 =Encoder 3

Source actual position P1/P2/P3.

The parameter is set in the parameter tree folder "Motor data".

This parameter is used to select the encoder that provides the actual position informa-
tion for the position controller of the motor control.

The source of the actual position may be switched to another source during controller
enable.

Only the encoder assigned to the parameter set number can be chosen as source. This
is verified as long as the controller is enabled.

See also parameter 9595.2 "Connected to drive no." in section "Encoder”.
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P6..
P60.
P600

Brake
Brake control

Parameter Description
Parameter description of drive data

The parameters for the brake function are usually set by the startup process when the
connected motor is entered or the data is read from the electronic nameplate.

The brake control is an independent function that is called up directly after the FCBs. It
processes the requests of the FCB currently used and controls the control terminal for
the brake accordingly.

The brake terminal is monitored for supply voltage and control signal level during the
same time interval and depends on the relevant requirements of the FCBs on brake con-
trol.

A CAUTION

When output stage enable is revoked or output stage inhibit is set, the brake signal is
immediately set to "close" and the output stage is disabled => A moving motor makes
an emergency stop using the installed brake, or coasts to a halt.

CMP, CMD, DS motors can be equipped with a servo holding brake. In this case, only
a very limited number of emergency stops is possible.

Brake release time parameter 8749.0 / 8750.0 / 9745.3 _
Brake application time parameter 8585.0 / 8586.0 / 8587.0 grl;zke control
Brake type parameter 9833.1/2/3 _ | brake monitoring
Brake function on/off
Parameter 8584.0 / 8586.0 / 8587.0
\/
Request o
Currently | "Release brake" g
used
FCB Request o
"Close brake" o 1
Control signal Fault
"Brake released/applied"Y signals

Brake output
DBO0O0 Brake

58608aen
Fig. 23: Brake control
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P600

9833.1/2/3 Value range:
Brake type « 0=None

» 1 = Brake connected to brake rectifier

» 2 = Brake directly connected

Brake type P1.

The control terminal and supply voltage for the brake are monitored:

1. Supply voltage within the specified tolerances or not => Error message "E13 Brake
supply". Monitoring is only active when the brake is released or while the brake is
being released.

2. No brake connected or brake control output overloaded => Error message "E12
Brake output". The brake message signal is monitored with a delay of t = 150 ms after
the signal to release the brake has been given. The current rise time is bridged until
the required brake current is reached. Monitoring is active as long as the brake is
released.

A CAUTION
Monitoring is only active when the brake type parameter is set to "Brake directly con-
nected".
There is no monitoring for the two-wire or three-wire SEW brake (setting: "Brake con-
nected to brake rectifier" or "None").

NOTE

° If parameter "9833.1 / 2 / 3 Brake type" is set to "No brake", the brake output is set to

1

"Brake applied".

This means that the setting of parameter "8584.0/8586.0/8587.0 Brake function" has
no effect on the brake output.

8749.0/ 8750.0/
9745.3
Brake release time

8585.0/8586.0/
8587.0

Brake application
time

Unit: ms
Value range: 0... 2000, step 1
Brake release time P1/P2/P3.

During the brake release time, the drive is moved with speed control at the setpoint
speed "zero", for example to prevent the load from sagging.

Unit: ms
Value range: 0...200...2000, step 1
Brake application time P1/P2/P3

During the brake application time, the output stage is enabled and speed control with
the set value "zero" is active, for example to prevent the load from sagging.
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P60. Parameter description of drive data
P600
Temperature
sensor
10046.11/12/13  Value range:
Temperature « 0= No sensor
sensor type
« 1=TF/TH
+ 2=KTY(84 - 130)
Temperature sensor type P1/P2/P3.
This parameter is used to set the temperature sensor to ensure it is evaluated properly.
Control functions
P1/P2/P3
Speed monitoring
8557.0 Value range:
Speed monitoring « 0=OFF

* 1= Motor mode

» 2 =Regenerative mode

» 3 = Motor / regenerative mode
Speed monitoring P1/P2/P3

Is set by the motor startup procedure.

If speed monitoring is not set to "off", an error will be issued if the set limits are exceeded.
If a certain adjustable delay time is set for parameter "8558.0 Delay time", an error
response will be triggered. Events where the set limit is reached for a short time period
when the drive is accelerating or decelerating can be hidden using the appropriate set-
ting in parameter "8558.0 Delay time".

The set limit is specified by all acceleration limit sizes. This includes data such as system
limits, application limits, FCB limits, maximum motor torque limits as well as maximum
axis current and thermally limited axis current.

See figure 21.
Motor / regenerative modes are distinguished as follows:

» Sign of (speed x torque) = positive => motor speed limit -> results in E08: sub error
code 1.

+ Sign of (speed x torque) = negative => regenerative speed limit -> results in E08: sub
error code 2.

Monitoring is always activated at speeds lower than 10 rpm (if parameter 88557<>0).
This is independent of whether the cause is regenerative or associated with the motor.
This is because the actual speed value information is distorted by noise during resolver
evaluations and at small actual speeds. In this way, it can not be clearly defined whether
a motor or regenerative load is present.

NOTE

If the actual speed exceeds the maximum permitted system limits of parameter 9579.1
"positive" and parameter 9579.10 "negative", a unit fault will be triggered. Unlike for
limit monitoring, this type of monitoring cannot be deactivated or limited by setting
speed monitoring = "off".
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Parameter description of drive data P60.

8558.0/8560.0 /
9722.3

Speed monitoring
delay time

9718.1/2/3
Speed monitoring
reset time factor

Brake function

8584.0/8586.0/
8587.0
Brake function

P600

Unit: ms

Value range: 0...50...1000, step 1

n monitoring delay time P1/P2/P3.

Is set by the motor startup procedure.

When the setting limit of the speed controller is reached, a timer responsible for the
delay time is started. When the delay time is exceeded, a unit fault is triggered. If the
speed controller leaves the setting limit before the delay time expires, the timer will be
decremented until "zero" is reached.

See figure 24
tA

0 o

T 2
\

\

O=13]
58611axx
Fig. 24: Speed monitoring delay time

[11  Parameter "8558.0 Delay time"
[2]  Trigger error EO8
[3]  Setting limit

Unit: ms

Value range: 0...1000, step 1
n-monitoring reset time factor P1/P2/P3.
Is set by the motor startup procedure.

Use the "Speed monitoring reset time" factor to set how fast the timer decrements when
leaving the setting limit compared to the delay time. Usually this factor is equal to 1. For
example, a factor of 3 means the counter decrements three times faster.

Value range:
+ 0=0OFF
+ 1=0ON

Brake function P1.

This parameter has an effect when stopping in STOP FCBs 14, 13 and 12, and when
starting in the other FCBs (for example, FCB 05, 09...)

See figure 23.

This parameter can be used to activate or deactivate the brake function regardless of
whether a brake is connected (parameter "98833.1/2/3 Brake type").
+  0=0Off

When the drive is stopped, the brake is not applied if motor standstill is detected. The
output stage remains enabled and the drive adjusts to the speed setpoint "zero", unless
hold control is active.
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Parameter Description
Parameter description of drive data

Upon enable, the drive starts running without delay caused by a brake release time.
* 1=0On
When the drive is stopped, the brake is applied if motor standstill is detected. The brake

application time is taken into account. The output stage is blocked and the drive is elec-
trically connected with no torque if this brake application time has expired.

Premagnitization occurs for enabling when the motor brake is applied for asynchronous
motors.

If synchronous motors are connected, the output stage and control will be activated.

Next the brake is applied by taking account of the brake release time with activated con-
trol. Once the brake release time has elapsed, the selected FCB is activated using the
set setpoint.

1

NOTE

The "Brake function" parameter has no effect on the brake output if parameter
"98833.1/2/3 Brake type" is set to "no brake". This way, the brake output is permanently
set to the status "Apply brake".

Limit switch
evaluation

104

A certain travel range of a drive can be monitored using hardware limit switches. Soft-
ware limit switch monitoring can be activated if there are no hardware limit switches or
for early detection purposes. Each limit switch (left or right software limit switch) can be
activated/deactivated independently of one another.

Furthermore, the source of the software limit switch (encoder1 — encoder3) can also be
set. A prerequisite for software limit switch monitoring is that the selected encoder is
referenced.

The acknowledgement behavior applies both to software and hardware limit switches.
You can set whether acknowledgement is required in the error response. You can
choose between "Autoreset" or "Waiting".

If a limit switch was reached, the error must be acknowledged depending on the pro-
grammed limit switch response before the drive moves clear of the limit switch. The
acknowledgement is accepted even if the drive has not yet reached standstill. In this
case, movement clear of the limit switch will be triggered immediately once the axis stop
was detected.

Limit switch processing checks the sign of the currently present setpoint (e.g. target
position of positioning). The drive moves along with the currently set ramp of the cur-
rently set FCB if this setpoint results in leaving the limit switch.

If the setpoint makes the drive move further into the limit switch, the drive will remain
stopped. This "moving clear" is caused by FCB 11 Limit switch.
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P600

Once the drive has moved clear of the limit switch, the currently selected FCB is chosen
and the drive continues to move using the setpoints and limits of this FCB.

NOTE

For influencing limit switches by reversing the direction of rotation, see parameter
i "8537.0 Change direction of rotation".

The limit switch signals are debounced by the software (debouncing time 200 ms).

Move clear of A certain travel range of a drive can be monitored using hardware limit switches.
har_;:/%are limit If hardware limit switches are not used or, for example, an early warning alarm should
switches

be activated when a specific position is exceeded, the software limit switches integrated
in MOVIAXIS® can be activated.

Each limit switch (left or right software limit switch) can be activated/deactivated inde-
pendently of one another. Furthermore, the source of the software limit switch (encoder1
— encoder3) can also be set. If the drive hits one of the two software or hardware limit
switches, it reacts using one of the responses set by the user.

Software and hardware limit switches basically react in the same way. In order to enable
the monitoring function, the appropriate encoder must be referenced.

9729.6/7/8 Value range:
Hardware limit

' * 0= Noresponse
switch response

« 6 = Emergency stop / waiting

» 10 = Stop at system limit / waiting

» 18 = Emergency stop / autoreset

* 19 = Stop at system limit / autoreset
Hardware limit switch response P1/P2/P3.

The hardware limit switch response sets the error response when a hardware limit
switch is reached.

* Noresponse
Error is ignored
+ Emergency stop / waiting

The motor is stopped at the emergency stop ramp. After a restart, the axis performs a
warm start. This means that the axis is immediately ready to operate again (without
delay).

+ Stop at system limit / waiting

The motor is stopped at the system limit. After a restart, the axis performs a warm start.
This means that the axis is immediately ready to operate again (without delay).
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P600

9824.1/2/3
Source software
limit switch
monitoring

9729.13/14/ 15
Software limit
switch response

9798.1/2/3
Monitor software
limit switch
negative

9961.1/2/3
Software limit
switch negative

9801.1/2/3
Monitor software
limit switch positive

10064.1/2/3
Software limit
switch positive

+ Emergency stop / autoreset

The motor is stopped at the emergency stop ramp. No reset is expected.
+ Stop at system limit / autoreset

The motor is stopped at the system limit. No reset is expected.

For detailed information about this topic, refer to the operating instructions in the section
"Operation".

Value range: See parameter "9744.1 Source actual speed”
Source software limit switch monitoring P1/P2/P3

Value range: see parameter "9729.6 Hardware limit switch response".
Software limit switch response P1/P2/P3

Value range:

+ 0=0OFF

+ 1=0ON

Monitor software limit switch negative P1/P2/P3.
+  Off

Software limit switch is not monitored.

+ On

Software limit switch is monitored.

Unit: U

Resolution: 1/65536

Value range: —2147483648...2147483647, step 1
Software limit switch left P1/P2/P3.

Value range:

+ 0=0OFF

+ 1=0ON

Monitor software limit switch positive P1/P2/P3.
+  Off

Software limit switch is not monitored.

+ On

Software limit switch is monitored.

Unit: U

Resolution: 1/65536

Value range: —2147483648...2147483647, step 1
Software limit switch right P1/P2/P3.
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Parameter description of drive data P60.

"Motor at standstill"
message

10056.1/2/3
Velocity threshold
“Motor at standstill"
— status bit

10057.1/2/3
Filter time "Motor
at standstill" —
status bit

Motor protection

Unit: 1073 rpm
Value range: 10000...50000, step 1
Velocity threshold motor at standstill P1/P2/P3

If the actual velocity is lower than this value, the "Motor at standstill" bit is set once the
filter time of parameter "100057.1" has expired. If the velocity threshold is exceeded
during the filter time, the filter will be reset to "zero" and starts again when the actual
velocity drops below the velocity threshold again.

Unit: ms

Value range: 0...25, step 1

Filter time motor at standstill P1/P2/P3

See parameter "10056.1 Velocity threshold motor at standstill".

When MOVIAXIS® detects that the max. temperature of the motor is exceeded, it can
react in five different ways. These reactions can be configured at startup. The reactions
range from "No response", through "Display", to different stop types.

MOVIAXIS® has a total of four different types / options to monitor the thermal properties
of a motor and protect it from overload / irreparable damage. These types differ in quality
and response capability.

1. Motor monitoring with TF / TH sensor

With this method, the configured action is executed when the limit temperature is
exceeded.

2. Motor monitoring for types CMP, CM, CMD with KTY sensor

With this method, the configured action is triggered using temperature recording (in °C)
and evaluation of the warning threshold of the motor when a limit temperature is
exceeded. For all specified SEW motors, a KTY is used as a temperature sensor (initial
values) to calculate the amount and time of the motor currents (history and course) in a
motor-specific, thermal motor model in MOVIAXIS®.

The KTY also protects motors, e.g. CMP40, for which a purely mechanical temperature
recording function would be too slow, which would allow damage to the motor. This func-
tionality is only available for the specified SEW motors. It is the best way to ensure
thermal protection for SEW servomotors.

3. Motor monitoring with KTY sensor

With this method, the configured action is executed when the limit temperature is
exceeded.
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Parameter description of drive data

P600

4. Motor monitoring with KTY sensor and I°t table

8904.0/8905.0/
10046.1

(not in parameter
tree)

10063.1/2/3
(not in parameter
tree)

This method uses the KTY sensor to read initial temperature values. A torque / speed
curve point table (max. 8 curve points) supplied by the motor manufacturer can be used
to adjust the dynamic behavior, or the values can be calculated in the inverter.

The combination of the two values can be used to provide better protection for the motor
than is available with a KTY alone.

This is the best way to protect a non-SEW motor connected to MOVIAXIS®.

The motor protection / connected motor temperature sensor is set at startup.

KTY is set: The implementation monitors open circuit (>1767 Q; approx. 196 °C with
KTY84-130) and short circuit (<305 Q; approx. =52 °C with KTY).

TF/TH is set: Implementation switched at 1725 Q (approx. 117 mV).

Value range:

* 0= No sensor

« 1=TF/TH

+ 2=KTY84-130

Temperature sensor type TMU1/TMU2/TMU3.

Value range:
« 0=TMU1
« 1=TMU2
+ 2=TMU3

Used thermal motor monitoring in parameter set P1/P2/P3.

Three thermal monitoring functions are available for operating three motors alternately
on one inverter. As default, parameter set 1 is assigned monitoring 1 and parameter set
2 is assigned monitoring 2, etc.

For example, the used thermal monitoring in parameter set 2 should be set to "1" if the
same motor as in parameter set 1 is used in parameter set 2. This is important when
models are used, as it prevents heat from being drawn into the motor and being distrib-
uted to several models and distorting the model values.
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9872.1/2/3
Temperature KTY
sensor

9800.1
Thermal motor
model temperature

9705.1/2/3
KTY sensor motor
utilization

9874.1
Thermal motor
model motor
utilization

P600

Unit: °C

Resolution: 10

KTY temperature sensor TMU1/TMU2/TMU3.
Temperature of the sensor TMUx accurate within £5.7 °C.

Unit: °C

Resolution: 10

Winding temperature model P1/P2/P3
Temperature of the thermal motor model P1/P2/P3

Unit: %

Resolution: 103

KTY TMU1/TMU2/TMU3 motor utilization

The following applies to the relative utilization values:

Temperature KTY sensor - 40 °C
-40°C

Motor utilization KTY sensor = T
Motor_max

A temperature of 40 °C corresponds to a utilization of 0 %.

Unit: %
Resolution: 103
Motor utilization model P1/P2/P3.

The motor utilization uses a motor model to calculate the temperature transition of the
motor to the KTY sensor. The injected current is also taken into account. The display is
output in % and starts at a motor model temperature of 40 °C = 0 % and a shutdown

temperature = 100 %.

Thermal motor model - 40 °C
-40°C

Motor_max

Motor utilization thermal model =
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9962.1/2/3 Unit: %

Prewarning Resolution: 107

threshold motor

utilization Value range: 0...80000...100000, step 1
Prewarning threshold motor utilization TMU1/TMU2/TMU3
The prewarning threshold refers to the parameter "9705.1 KTY sensor motor utilization"
and parameter "9874.1 Thermal motor model motor utilization" (if calculated). If one of
the parameters exceeds this threshold, an error is triggered with the error response
"Display only".
The 7-segment display shows the "E69" status but the axis does not respond (continues
to operate).
+ EB69.1 KTY: Warning threshold exceeded
» E69.2 Synchronous model: Warning threshold exceeded
« E69.3 I°t model: Warning threshold exceeded
The function "Prewarning motor temperature (KTY)" can be applied to a status word and
consequently also to an output to allow a timely response in the machine controller.

9729.9 Value range:

TF/TH/KTY

message response

* 0= No response

» 1 = Display only

» 2 = Qutput stage inhibit / locked

+ 3 = Stop at emergency stop limit / locked
» 5 = Output stage inhibit / waiting

» 6 = Stop at emergency stop limit / waiting
+ 8 = Stop at application limit / waiting

+ 9 = Stop at application limit / locked

* 10 = Stop at system limit / waiting

» 11 = Stop at system limit / locked

If the parameters "9705.1 KTY sensor motor utilization" and "9874.1 Thermal motor
model motor utilization" (if calculated) exceed 100 %, error message E31.x will be
issued. The error response to this message is set in response TF/TH/KTY message.

* Noresponse
Error is ignored
» Display only

The 7-segment display shows the "E031" status but the axis does not respond (con-
tinues to operate).

» Output stage inhibit / locked

The axis changes to the controller inhibit state and applies the mechanical brake,
if installed. If no brake is installed, the motor will coast to a halt. After a reset, the axis
performs a system restart.
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Limit values
P1/P2/P3

Moving clear of
limit switches

9577.1
Acceleration

9578.1
Velocity

Parameter description of drive data P60.

+ Stop at emergency stop limit / locked

The motor is stopped at the emergency stop ramp. After a reset, the axis performs a
system restart.

* Output stage inhibit / waiting

The axis changes to the controller inhibit state and applies the mechanical brake, if
installed. If no brake is installed, the motor will coast to a halt. After a restart, the axis
performs a warm start. This means that the axis is immediately ready to operate again
(without delay).

» Stop at emergency stop limit / waiting

The motor is stopped at the emergency stop ramp. After a restart, the axis performs a
warm start. This means that the axis is immediately ready to operate again (without
delay).

+ Stop at application limit / waiting

The motor is stopped at the application limit. After a restart, the axis performs a warm
start. This means that the axis is immediately ready to operate again (without delay).

» Stop at application limit / locked

The motor is stopped at the application limit. After a reset, the axis performs a system
restart.

» Stop at system limit / waiting

The motor is stopped at the system limit. After a restart, the axis performs a warm start.
This means that the axis is immediately ready to operate again (without delay).

+ Stop at system limit / locked

The motor is stopped at the system limit. After a reset, the axis performs a system
restart.

For detailed information about this topic, refer to the operating instructions in the section
"Operation".

System values can only be changed for disabled controllers.
Application limits can be changed for enabled controllers.

Unit; 102 rom/s
Value range: 0...300000...2147483647, step 1
Acceleration limit switch moving clear in user-defined units.

Unit; 103 rpm
Value range: —10000000...10000000, step 1
Clear velocity limit switch in user-defined units.
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9581.1 Unit: 1 rpm/s?
Jerk limit Value range: 1...2147483647, step 1
Maximum jerk limit moving clear of limit switch.

System limits

9573.1 Unit: 102 rpm/s
Maximum Value range: 0...300000...2147483647, step 1
acceleration

Maximum velocity within the system limits in user-defined units.

Special handling with FCB 00, 05, 11, 12, 13, 14, 15, 20 for system limit acceleration
= 0: The value 0 completely deactivates the acceleration limit. The application or emer-
gency stop limits as well as local values are not effective.

9574.1 Unit: 1072 rpm/s
Maximum Value range: 0...300000...2147483647, step 1
deceleration

Maximum deceleration within the system limits in user-defined units.

Special handling with FCB 00, 05, 11, 12, 13, 14, 15, 20 for system limit acceleration
= 0: The value 0 completely deactivates the acceleration limit. The application or emer-
gency stop limits as well as local values are not effective.

9579.1 Unit: 10 rpm
Maximum positive  y/3)ye range: 0...10000000, step 10
velocity

Maximum positive speed within the system limits in user-defined units.

9579.10 Unit: 10 rpm
Maximum negative  y/3)ye range: 0...10000000, step 10
velocity

Maximum negative speed within the system limits in user-defined units.

9580.1 Unit: %
Maximum torque Resolution: 103
Value range: 0...100000...100000, step 1

Torque limit within the system limits in user-defined units.
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9583.1
Maximum jerk

Emergency stop

9576.1
Emergency stop
deceleration

Application limits

9571.1
Maximum
acceleration

9572.1
Maximum
deceleration

9716.1
Maximum positive
velocity

9716.10

Maximum negative

velocity

9740.4
Maximum torque

P600

Unit: 1 rpm/s?
Value range: 1...2147483647, step 1
Maximum jerk limit within the system limits.

Special handling with FCB 00, 07, 13, 14, 15 for jerk = 0: The value 0 completely deac-
tivates the acceleration limit. Application or emergency stop limits as well as local values
are not effective.

Unit: 102 rpm/s
Value range: 0...300000...2147483647, step 1
Emergency stop delay in user-defined units.

Unit: 102 rpm/s
Value range: 0...300000...2147483647, step 1
Maximum acceleration within the application limits in user-defined units.

Unit: 1072 rpm/s
Value range: 0...300000...2147483647, step 1
Maximum deceleration within the application limits in user-defined units.

Unit; 103 rpm
Value range: 0...10000000, step 10
Maximum positive speed within the application limits in user-defined units.

Unit: 10'3rpm
Value range: 0...10000000, step 10
Maximum negative speed within the application limits in user-defined units.

Unit: %

Resolution: 103

Value range: 0...100000...100000, step 1

Torque limit within the application limits in user-defined units.
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9582.1
Maximum jerk

Modlulo limits

9594.10
Modulo overflow

9594.1
Modulo underflow

Unit: 1 rpm/s?
Value range: 1...2147483647, step 1
Maximum jerk limit within the application limits.

Unit: U

Resolution: 1/65536

Value range: —2147483648...2147483647, step 1

Modulo overflow is needed in all modulo operating modes, e.g. in FCB 09 Positioning.

Modulo overflow specifies the position at which an overflow takes place. The parameter
is set in the user-defined units and has residual management for infinite gear ratios (set
using the user-defined unit numerator / denominator factor at motor startup), for
example.

Parameter "9981.1 Positioning mode" should be set to "ON". This means endless posi-
tioning in one direction without losing positions within the modulo travel range.

Unit: U
Resolution: 1/65536
Value range: —2147483648...2147483647, step 1

Modulo underflow is the opposite of modulo overflow. This is the start of the Modulo
travel range. In many applications it is "0" but can also range between —180° and + 180°.
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User-defined
units P1/P2/P3

Position

9539.1 — 9539.4
Position unit text

9542.1
Position resolution

MOVIAXIS® offers customers the option of using the controller to send process output
data for the position, speed, acceleration and torque to MOVIAXIS® in user-defined
units.

In the axis, this process data is converted into internal units (basis: increments) in the
setpoint cycle of a minimum of 500 ps.

The same process applies to the process input data returned from MOVIAXIS® to the
controller — the data for position, speed or acceleration are converted into the customer's
user-defined units.

The big advantage for customers / PLC programmers is that they do not have to convert
the complex physical conditions in the machine into SEW-specific units in their pro-
grams. Customers can simply select the units most suitable for their applications and
send them as specifications to MOVIAXIS®.

For example, customers can make the following entries:
* For position
+ "Compartments", "Packages", "Bottles", etc.
* For velocity
» "Bottles / minute", "Pouches / second", etc.
» For acceleration
+ "Bottles / seconds", "Pouches / min*s", etc.

Displays the unit text on the position entered by the user. The text consists of a max-
imum of 16 characters and is set to "Rev." as default, which corresponds to one motor
revolution. It is set at motor startup.

Value range:
+ 0=0
. =1
e 2=2
+ 3=3
- 4=4
+ 5=5
+ 6=6

The position resolution interprets the decimal places because communication buses
communicate using integers only.

Example: The position resolution is "3", the user-defined unit is millimeters. This means
that the number "1000" is interpreted via the bus as 1.000 mm.

The parameter tree in MotionStudio already displays all values with decimal point.
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9543.1
Numerator position

9544.1
Denominator
position

Velocity

9532.1 - 9532.4
Velocity unit text

9535.1
Velocity resolution

9536.1
Velocity numerator

9537.1
Velocity
denominator

Acceleration

9546.1 — 9546.4
Acceleration unit
text

Value range: 1...65536...16777215, step 1

The numerator / denominator factor is used for converting user-defined units into
MOVIAXIS® basic units. The basic unit is "revolution” with four decimal places. It is set
at motor startup.

See parameter "9543.1 Numerator position". Default value: 1000.

Displays the unit text of the velocity entered by the user. The text consists of a maximum
of 16 characters and is set to "rpm". It is set at motor startup.

Value range:
+ 0=0

e 1=1
s 2=2
+ 3=3
« 4=4
+ 5=5
+ 6=6

The velocity resolution interprets the decimal places because communication buses
communicate using integers only.

Example: The velocity resolution is "3" and the user-defined unit is "rpm". This means
that the number "1000" is interpreted via the bus as "1.000 rpm".

The parameter tree in MotionStudio already displays all values with a decimal point.

Value range: 1...16777215, step 1

The numerator / denominator factor is used for converting user-defined units into
MOVIAXIS® basic units. The basic unit is "rpm" with three decimal places. It is set at
motor startup.

See parameter "9536.1 Velocity numerator"”.

Displays the unit text for the acceleration entered by the user. The text consists of a
maximum of 16 characters and is set to "rpm". It is set at motor startup.
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9549.1
Acceleration
resolution

9550.1
Acceleration
numerator

9551.1
Acceleration
denominator

Torque

Value range:
+ 0=0

« 1=1
e 2=2
+ 3=3
« 4=4
- 5=5
- 6=6

The acceleration resolution interprets the decimal places because communication
buses communicate using integers only.

Example: The acceleration resolution is "3" and the user-defined unit is "rpm*s". This
means that the number "1000" is interpreted via the bus as "1.000 rpm*s".

The parameter tree in MotionStudio already displays all values with a decimal point.

Value range: 1...16777215, step 1

The numerator / denominator factor is used for converting user-defined units into
MOVIAXIS® basic units. The basic unit is "rpom*s" with three decimal places. This means
one speed change per second. It is set at motor startup.

See parameter "9550.1 Acceleration numerator"”.

Torque setting:

The default setting displays the torque in "%" of the rated motor torque selected at
startup.

* Torque resolution = 3

* Torque numerator = 1

» Torque denominator = 1

+ Torque unit text = "%"

Example:

Set user-defined unit "Newton meter":

+ Torque parameter "9552.1 — 4 unit text" = "Nm",
+ Torque parameter "9555.1 Resolution" = 3.

Parameter "9556.1 torque numerator" _ 100

Parameter "9557.1 torque denominator" Parameter "9610.1 rated torque

— In the parameter tree, torques are entered in "Nm" with three decimal places.
— The torque has the unit [10E-3 Nm] via the bus to the PDOs.
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P600

9552.1 - 9552.4
Torque unit text

9555.1
Torque resolution

9556.1
Torque numerator

9557.1
Torque
denominator

Displays the customer's unit text for torque. The text consists of a maximum of 16 char-
acters and is set to "%" as default. It is set at motor startup.

Value range:
«+ 0=0
. =1
.« 2=2
- 3=3
e 4=4
- 5=5
- 6=6

The torque resolution interprets the decimal places only for the MotionStudio user inter-
face because communication buses communicate using integers only.

Example: The acceleration resolution is "3" and the user-defined unit is Nm. This means
that the number "1000" is interpreted via the bus as "1 Nm".

The parameter tree in MotionStudio already displays all values with a decimal point.

Value range: 1...16777215, step 1

The numerator / denominator factor is used for converting user-defined units into
MOVIAXIS® basic units. The basic unit is "%" of the motor torque with three decimal
places. It is set at motor startup.

See parameter "9550.1 Acceleration numerator".
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Reference travel

9658.2
Reference travel

type

MOVIAXIS® also offers a number of options for reference travel. The new reference
travel type "Reference to fixed stop" is now available.

The aim of reference travel is to reference / match the drive and its position data with
the machine design. Referencing is used to identify the real zero point of the drive. This
value is then used to define distances necessary for positioning processes.

MOVIAXIS® offers the following reference travel types:
» Left zero pulse

» Left end reference cam

* Right end reference cam

* Right limit switch

+ Left limit switch

» No reference travel |

* Reference cam flush with right limit switch

» Reference cam flush with left limit switch.

* No reference travel Il.

» High-precision referencing to right fixed stop.
» High-precision referencing to left fixed stop.

The reference travel types differ according to the first search direction or the switching
contact (reference cam, limit switch or fixed stop) used for referencing. Reference travel
can apply to all three encoders.

Using the reference point determined by reference travel, the machine zero point can be
changed using the reference offset according to the following equation.

Machine zero = reference position — reference offset

Value range:

* 0 = Deactivated

» 1= Left zero pulse

+ 2= Left end reference cam

» 3 = Right end reference cam
* 4 = Right limit switch

» 5 = Left limit switch

* 6 = No reference travel

» 7 = Reference cam flush with right limit switch
» 8 = Reference cam flush with left limit switch
* 9 = Right fixed dead stop

* 10 = Left fixed dead stop
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Parameter description of drive data

Reference travel types:
« General information about reference travel

For applications using absolute positioning commands, you must define the reference
point (machine zero). The reference point must be defined once at initial startup when
using absolute encoders. With all other encoder types, machine zero must be defined
each time the machine is switched on.

MOVIAXIS® supports 10 different reference travel types that are set via the parameter
"9658.2 Reference travel type".

If referencing is set to the hardware limit switches and / or the reference cam, these must
be set as binary inputs in the control word.

If a hardware limit switch is reached during reference travel with type 1 or type 2 and the
reference point has not yet been found, the drive turns and continues reference travel in
the other direction.

Machine zero = reference point + reference offset.

The status "Referenced" is reset when the servo inverter is switched off or if error mes-
sages relating to the position measuring system occur.

An exception are absolute encoders, see below note. For Hiperface and SSI absolute
encoders, the status "Referenced" is always set and is only reset during reference
travel. The status "Not referenced" remains if the reference travel is canceled.

When deciding whether to reference to the reference cam or zero pulse, note the fol-
lowing points:

* The zero pulse moves when the motor is replaced.

» The reference cam could become inaccurate as a result of age, wear or switching
hysteresis.

» If the reference point is determined using the zero pulse and reference cam, and
the zero pulse is located exactly at the end of the reference cam, the switching
transition of the reference cam may be detected before or after the zero pulse
(switching hysteresis). The result may be a reference position which varies by a
motor revolution from one time to the next. The situation can be remedied by
shifting the reference cam by about half a motor revolution.

* Unidirectional drives can only be referenced using a reference cam. Additionally,
note that there is not a defined interval between the reference cam and zero pulse
of the encoder for non-integer ratios. This means that in this case only the end of
the reference cam can be selected as the reference point.

» The length of the reference cam and the reference speeds must be selected so
the drive can reliably decelerate to the slower reference speed (reference speed
2) on the reference cam. The end of the reference cam or the closest zero pulse
of the encoder system can be used as reference point.

» The zero pulse can only be used as a reference point when the encoder has a
zero pulse and the zero track is connected to the servo inverter.

As an option, a basic setting travel can be selected after the reference procedure for
each reference travel type using the parameter "9656.1 Approach basic setting". This
allows you to freely define the drive position regardless of the reference point using FCB
12 Reference travel. This dispenses with the controller performing a positioning travel
procedure. The basic setting is set using parameter "9730.2 Basic setting". The travel
speed to the basic setting is set using parameter 9731.1 "Basic setting velocity".
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Explanation of symbols for the figures "Reference travel types"

@
@ w
[3]

[\ M
(AN €

0 o

Fig. 25: Explanation of symbols

58445ade

[1] Reference point

[2] Machine zero

[3] Stop position after basic setting travel (optional)
[4] Reference cams

[5] Hardware limit switch

[6] Dead stop

e Left zero pulse

For this reference travel type, it is mandatory to set parameter "9750.1 Reference to zero
pulse" to "YES".

)
[2]

I |- | [3]
| > I [4]
N

58446axx
Fig. 26: Reference travel left zero pulse
[1] 9731.2 Clear velocity
[2] 9731.1 Basic setting velocity
[3] 9730.1 Reference offset
[4] 9730.2 Basic setting

The reference position is the first zero pulse left of the starting position of reference
travel. A reference cam is not required. Only parameter "9731.2 Clear velocity (refer-
ence velocity 2)" is used for reference travel.
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* Left end reference cam
Parameter "9750.1 Reference to zero pulse” is set to "YES".

58447axx
Fig. 27: Reference travel left end reference cam
[1] 9731.3 Search velocity
[2] 9731.2 Clear velocity
[3] 9731.1 Basic setting velocity
[4] 9730.1 Reference offset
[5] 9730.2 Basic setting

Parameter "9750.1 Reference to zero pulse” is set to "NO".

58448axx
Fig. 28: Reference travel left end reference cam
[1] 9731.3 Search velocity
[2] 9731.2 Clear velocity
[3] 9731.1 Basic setting velocity
[4] 9730.1 Reference offset
[5] 9730.2 Basic setting

The reference position is the left end of the reference cam or the first zero pulse to the
left after the end of the reference cam.
A bit in control word 0 — 3 must be set to "REFERENCE CAM".

The reference travel starts with the search velocity in a negative rotational direction up
to the first positive edge of the reference cam. Search velocity changes to clear velocity
once the reference cam is detected.
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The reference point will then be the falling edge (left end) of the reference cam without
"Referencing to zero pulse". If "Reference to zero pulse = yes", the reference point will
be the first zero pulse after the falling edge of the reference cam.

Parameter "9657.1 Hardware limit switch for velocity changeover" is not relevant for this
reference travel type.

* Right end reference cam
Parameter "9750.1 Reference to zero pulse” is set to "YES".

58449axx
Fig. 29: Reference travel left end reference cam
[1 9731.3 Search velocity
[2] 9731.2 Clear velocity
[3] 9731.1 Basic setting velocity
[4] 9730.1 Reference offset
[5] 9730.2 Basic setting

Parameter "9750.1 Reference to zero pulse” is set to "NO".

58450axx
Fig. 30: Reference travel left end reference cam
[1 9731.3 Search velocity
[2] 9731.2 Clear velocity
[3] 9731.1 Basic setting velocity
[4] 9730.1 Reference offset
[5] 9730.2 Basic setting

The reference position is the left end of the reference cam or the first zero pulse to the
left after the end of the reference cam.
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A bit in control word 0 — 3 must be set to "REFERENCE CAM".

Reference travel starts in positive direction. The search velocity is used up to the first
positive edge of the reference cam. Search velocity changes to clear velocity once the
reference cam is detected.

The reference point will then be the falling edge (right end) of the reference cam without
"Referencing to zero pulse". If "Reference to zero pulse = yes", the reference point will
be the first zero pulse after the falling edge of the reference cam.

Parameter "9657.1 Hardware limit switch for velocity changeover" is not relevant for this
reference travel type.

* Right limit switch

58454axx
Fig. 31: Reference travel to right limit switch

[1 9731.3 Search velocity

[2] 9731.2 Clear velocity

[3] 9731.1 Basic setting velocity
[4] 9730.1 Reference offset

[5] 9730.2 Basic setting

The reference point is the first zero pulse to the left of the right limit switch.

Reference travel starts in positive direction. Search velocity is used up to the falling edge
of the right limit switch, then clear velocity is used.

Parameter 9657.1 "Hardware limit switch for velocity changeover" is not relevant for this
reference travel type.
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* Left limit switch

58455axx
Fig. 32: Reference travel to left limit switch

[1] 9731.3 Search velocity

[2] 9731.2 Clear velocity

[3] 9731.1 Basic setting velocity
[4] 9730.1 Reference offset

[5] 9730.2 Basic setting

The reference point is the first zero pulse to the right of the left limit switch.

Reference travel starts in negative direction. Search velocity is used up to the falling
edge of the left limit switch, then clear velocity is used.

Parameter 9657.1 "Hardware limit switch for velocity changeover" is not relevant for this
reference travel type.

* No reference travel

58456axx
Fig. 33: No reference travel
[1] 9731.1 Basic setting velocity
[2] 9730.1 Reference offset
[3] 9730.2 Basic setting

The reference position is the current position. It makes sense to use this type of refer-
ence travel with absolute encoders and for drives that are to be referenced in standstill.
For example, the position of a feed axis can be set to "zero" when the drive is at a stand-
still. In this way, the machine operator can tell where the drive is located within each feed
movement.
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* Reference cam flush with right limit switch

Parameter "9750.1 Reference to zero pulse” is set to "YES".

58457axx

Fig. 34: Reference travel reference cam flush with right limit switch

[1 9731.3 Search velocity

[2] 9731.2 Clear velocity

[3] 9731.1 Basic setting velocity

[4] 9730.1 Reference offset

[5] 9730.2 Basic setting
Parameter "9750.1 Reference to zero pulse" is set to "NO".

| | [l

58458axx

Fig. 35: Reference travel reference cam flush with right limit switch

[1] 9731.3 Search velocity

[2] 9731.1 Basic setting velocity

[3] 9730.1 Reference offset

[4] 9730.2 Basic setting
The reference position is the left end of the reference cam or the first zero pulse to the
left after the end of the reference cam.

A bit in control word 0 — 3 must be set to "REFERENCE CAM".
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Reference travel starts in positive direction. Search velocity is used up to the first posi-
tive edge of the reference cam, then clear velocity is used. In contrast to the type "Left
end reference cam", the drive starts in a CW (right) direction and turns at the reference

Depending on the setting "Reference to zero pulse", referencing takes place to the
falling edge of the reference cam or to the zero pulse following the falling edge of the

reference cam.

The reference cam must start just before or in line with the right hardware limit switch
and must project into the limit switch. This ensures that no hardware limit switch is
approached during reference travel. Parameter 9657.1 "Hardware limit switch for

velocity changeover" is not relevant for this reference travel type.

+ Reference cam flush with left limit switch
Parameter "9750.1 Reference to zero pulse” is set to "YES".

)

[2

— [3]

I
I - »| | [4]
o= —
v
) @ 20 <

Fig. 36: Reference travel reference cam flush with left limit switch

[1] 9731.3 Search velocity

[2] 9731.2 Clear velocity

[3] 9731.1 Basic setting velocity
[4] 9730.1 Reference offset

[5] 9730.2 Basic setting
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Parameter "9750.1 Reference to zero pulse" is set to "NO".

e

I e
\‘
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Fig. 37: Reference travel reference cam flush with left limit switch

58460axx

[1] 9731.3 Search velocity

[2] 9731.1 Basic setting velocity
[3] 9730.1 Reference offset

[4] 9730.2 Basic setting

The reference position is the right end of the reference cam or the first zero pulse to the
right after the end of the reference cam.

A bit in control word 0 — 3 must be set to "REFERENCE CAM".

Reference travel starts in negative direction. Search velocity is used up to the first pos-
itive edge of the reference cam, then clear velocity is used. In contrast to the type "Right
end reference cam", the drive starts in a CCW direction (left) and turns at the reference
cam.

Depending on the setting "Reference to zero pulse", referencing takes place to the
falling edge of the reference cam or to the zero pulse following the falling edge of the
reference cam.

The reference cam must start just before or in line with the right hardware limit switch
and must project into the limit switch. This ensures that no contact is made with the hard-
ware limit switch during reference travel.

Parameter 9657.1 "Hardware limit switch for velocity changeover" is not relevant for this
reference travel type.
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* Right fixed stop

Parameter "9657.1 Hardware limit switch for velocity changeover" is set to "Hardware
limit switch".

58461axx

Fig. 38: Reference travel type right fixed stop with hardware limit switch

[1] 9731.3 Search velocity

[2] 9731.2 Clear velocity

[3] 9731.1 Basic setting velocity
[4] 9730.1 Reference offset

[5] 9730.2 Basic setting

Parameter "9657.1 Hardware limit switch for velocity changeover" is set to "Reference

cam".

58462axx

Fig. 39: Reference travel type right fixed stop with reference cam

[1] 9731.3 Search velocity

[2] 9731.2 Clear velocity

[3] 9731.1 Basic setting velocity
[4] 9730.1 Reference offset

[5] 9730.2 Basic setting
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Parameter "9657.1 Hardware limit switch for velocity changeover" is set to "without".

58463axx

Fig. 40: Reference travel type right fixed stop

[1] 9731.2 Clear velocity

[2] 9731.1 Basic setting velocity
[3] 9730.1 Reference offset

[4] 9730.2 Basic setting

The reference position is the right fixed stop. The machine must be designed so that the
fixed stop withstands impact at the corresponding speed without any damage.

Reference travel starts in positive direction. If parameter "9657.1 Hardware limit switch
for velocity changeover" is set to "without", reference travel will start with clear velocity.

With the setting "Hardware limit switch" or "Reference cam", the reference travel starts
with the search speed and reduces to the clear velocity when coming into contact with
the hardware switch or reference cam.

Parameter "9655.1 Reference dwell time" can be used to set the duration for which the
torque (parameter "9654.4 Torque reference travel") is maintained on the fixed stop until
referencing.
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* Left fixed stop

Parameter "9657.1 Hardware limit switch for velocity changeover" is set to "Hardware
limit switch".

Fig. 41: Reference travel type left fixed stop with hardware limit switch Pedbte
[1] 9731.3 Search velocity
[2] 9731.2 Clear velocity
[3] 9731.1 Basic setting velocity
[4] 9730.1 Reference offset
[5] 9730.2 Basic setting

Parameter "9657.1 Hardware limit switch for velocity changeover" is set to "Reference

cam".

58465axx

Fig. 42: Reference travel type left fixed stop with reference cam

[1] 9731.3 Search velocity

[2] 9731.2 Clear velocity

[3] 9731.1 Basic setting velocity
[4] 9730.1 Reference offset

[5] 9730.2 Basic setting
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Parameter "9657.1 Hardware limit switch for velocity changeover" is set to "without".

58466axx

Fig. 43: Reference travel type left fixed stop

[1] 9731.2 Clear velocity

[2] 9731.1 Basic setting velocity
[3] 9730.1 Reference offset

[4] 9730.2 Basic setting

The reference position is the left fixed stop. The machine must be designed so that it is
not damaged when the fixed stop is reached with impact at the corresponding speed.

Reference travel starts in negative direction. If parameter "9657.1 Hardware limit switch
for velocity changeover" is set to "without", reference travel will start with clear velocity.

With the setting "Hardware limit switch" or "Reference cam", the reference travel starts
with the search speed and reduces to the clear velocity when coming into contact with
the hardware switch or reference cam.

Parameter 9655.1 "Reference dwell time" can be used to set the duration for which the
torque (parameter "9654.4 Torque reference travel") is maintained on the fixed stop until
referencing.
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9750.1
Referencing to
zero pulse

9656.1
Approach basic
setting

9657.1
HW limit switch for
velocity change

9730.2
Basic setting

9730.1
Reference offset

9730.3
Reference offset
modulo

Limit values

9731.3
Search velocity
reference speed 1
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Parameter description of drive data P60.

Value range:
* No
* Yes

Reference to zero pulse, see reference travel type parameter "9658.2".

Value range:
* No
* Yes

Set whether the function "Approach basic setting" is required here.

Value range:

* 0 = without

* 1 = Hardware limit switches
» 2 = Reference cam

Hardware switch for velocity change during reference travel, see reference travel type
parameter "9658.2".

Unit: U.

Resolution: 1/65536.

Value range: —2147483648 ... 0 ... 2147483647, step 1.

Basic setting in user-defined units, see reference travel type parameter "9658.2".

Unit: U.

Resolution: 1/65536.

Value range: —2147483648 ... 0 ... 2147483647, step 1.

Reference offset in user-defined units, see reference travel type parameter "9658.2".

Unit: U.

Resolution: 1/65536.

Value range: —2147483648 ... 0 ... 2147483647, step 1.
Reference offset Modulo

Unit; 103 rpm.
Value range: 0 ... 10000000, step 1.

Search velocity in user-defined units (reference velocity 1), see reference travel type
parameter "9658.2".
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9731.2 Unit: 10 rpm.
Clear velocity

reference speed 2

9731.1

Basic setting
velocity reference
speed 3

9654.1
Acceleration
reference travel

9654.2
Deceleration
reference travel

9654.3
Jerk reference
travel

9654.4
Torque reference
travel

9655.1
Reference dwell
time fixed stop

Value range: 0 ... 10000000, step 1.

Clear velocity in user-defined units (reference velocity 2), see reference travel type
parameter "9658.2".

Unit: 1073 rpm.
Value range: 0 ... 10000000, step 1.

Basic setting velocity in user-defined units (reference velocity 3), see reference travel
type parameter "9658.2".

Unit; 1072 rpm/s
Value range: 0 ... 300000 ... 2147483647, step 1.
Acceleration reference travel in user-defined units.

Unit: 102 rpm/s
Value range: 0 ... 300000 ... 2147483647, step 1.
Deceleration reference travel in user-defined units.

Unit: 1 rpm/s2.
Value range: 1 ... 2147483647, step 1.
Maximum jerk reference travel.

Unit: %.

Resolution: 1073

Value range: 0 ... 100000 ... 1000000, step 1.
Torque limit reference travel in user-defined units.

Unit: ms.
Value range: 0 ... 100000, step 1.
Reference dwell time fixed stop.
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4.3 Communication parameter description

PDO Editor
Process Data
Object Editor

Basic settings

9831.1
Stop process data

9603.1
Response PDO
timeout

The PDO Editor is the central, graphical software tool for editing and configuring FCBs
and the entire unit functionality.

The tool can be used to determine where and which data packages should be taken
from buses or 1/0s, how they should be interpreted (control/process data) and how they
are used in the unit functions and, in the same way, to determine how this data is output
(buses or 1/0).

This feature makes for maximum flexibility when using the MOVIAXIS® functions without
the user having to perform any programming. The graphical structure makes it easy for
users to familiarize themselves with the tool using the intuitive interface.

Value range:
* No
* Yes

Parameter changes that affect communication (all parameters described in the "Com-
munication" section) will trigger error 66 and stop the process data. The parameter "Stop
process data" = "YES" is also used to stop process data but no error message is gener-
ated.

The parameter and error 66 cause the drive to first be enabled again when all parameter
settings are complete and the drive does not rotate in an uncontrolled way at the upper
speed limit.

Value range:

* 0= Noresponse

+ 1 =Display only

» 5 = Output stage inhibit / waiting

» 6 = Emergency stop / waiting

+ 8 = Stop at application limit / waiting

» 10 = Stop at system limit / waiting

» 17 = Stop at application limit / autoreset

* 18 = Emergency stop / autoreset

+ 19 = Stop at system limit / autoreset

» 20 = Output stage inhibit / autoreset

» 21 = Stop at application limit / autoreset without error memory
+ 22 = Emergency stop / autoreset without error memory

» 23 = Stop at system limit / autoreset without error memory

» 24 = Qutput stage inhibit / autoreset without error memory
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The PDO timeout response sets the error response for the case that the IN buffer does
not receive an expected process data. The process data was already received and is
then absent before the error message comes up. The axis is in state C3 "Waiting for pro-
cess data" after a reset. This is not an error message; it is a state.

0 = No response:
Error is ignored
1 = Display only:

The 7-segment display shows the error but the axis does not respond (continues to
operate).

5 = Output stage inhibit / waiting:

The axis changes to the state controller inhibit and activates the mechanical brake, if
installed. If no brake is installed, the motor will coast to a halt. After a restart, the axis
performs a warm start. This means that the axis is immediately ready to operate again
(without delay).

6 = Emergency stop / waiting:

The motor is stopped at the emergency stop ramp. After a restart, the axis performs a
warm start. This means that the axis is immediately ready to operate again (without
delay).

8 = Stop at application limit / waiting (default):

The motor is stopped at the application limit. After a restart, the axis performs a warm
start. This means that the axis is immediately ready to operate again (without delay).

10 = Stop at system limit / waiting:

The motor is stopped at the system limit. After a restart, the axis performs a warm start.
This means that the axis is immediately ready to operate again (without delay).

17 = Stop at application limit / autoreset

The motor is stopped at the application limit. The axis runs again without a reset when
the error is no longer present.

18 = Emergency stop / autoreset

The motor is stopped at the emergency stop limit. The axis runs again without a reset
when the error is no longer present.

19 = Stop at system limit / autoreset

The motor is stopped at the system limit. The axis runs again without a reset when the
error is no longer present.

20 = Output stage inhibit / autoreset

The motor is stopped by the output stage inhibit. The axis runs again without a reset
when the error is no longer present.

21 = Stop at application limit / autoreset without error memory

The motor is stopped at the application limit. The axis runs again without a reset when
the error is no longer present. Furthermore, no entry is generated in the error memory.
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9729.16
Response external
error

Standard
communication

8937.0
CAN1 protocol
selection

8938.0
CAN?2 protocol
selection

P600

22 = Emergency stop / autoreset without error memory

The motor is stopped at the emergency stop limit. The axis runs again without a reset
when the error is no longer present. Furthermore, no entry is generated in the error
memory.

23 = Stop at system limit / autoreset without error memory

The motor is stopped at the system limit. The axis runs again without a reset when the
error is no longer present. Furthermore, no entry is generated in the error memory.

20 = Output stage inhibit / autoreset without error memory

The motor is stopped by the output stage inhibit. The axis runs again without a reset
when the error is no longer present. Furthermore, no entry is generated in the error
memory.

For more information, refer to the operating instructions section "Operation and service".

Value range:

* No response

» Display only

» Output stage inhibit / waiting

+ Stop at application limit / waiting

+ Stop at system limit / waiting

Descriptive text see parameter "9603.1 Response PDO timeout"

If a bit was set to "External error" in the control word 0-3, then this parameter sets the
corresponding response.

Value range:

+ 0=MoviLink

»  CANopen (in preparation)
CAN1 protocol selection.

Value range:

»  0=Movilink

»  CANopen (in preparation)
CAN2 protocol selection.
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8603.0
CAN1 baud rate

8939.0
CAN2 baud rate

8600.0
CAN1 address

8932.0
CAN2 address

9825.1
Scope-ID CAN1

9883.1
Synchronization ID
CAN1

9882.1
Synchronization ID
CAN2

9877.5
Setpoint cycle
CAN1

Value range:

+ 0=125 kBaud
» 1=250 kBaud
+ 2=500 kBaud
+ 3=1 MBaud

Baud rate CAN1. This is only a display value. It is set using the automatic addressing
function of the power supply module.

Value range:

+ 0=125 kBaud
» 1=250 kBaud
+ 2=500 kBaud
+ 3=1 MBaud
CAN2 baud rate.

Value range: 0...63, step 1

Current address CAN1. This is only a display value. It is set using the automatic
addressing function of the power supply module.

Value range: 0...99, step 1
CAN2 address

Value range: 0...120...1073741823, step 1
This CAN message ID is used for all axis scope recordings (multi-axis scope).

Value range: 0...128...1073741823, step 1
This synchronization ID is used for CAN1 for sending and receiving.

Value range: 0...128...1073741823, step 1
This synchronization ID is used for CAN2 for sending and receiving.

You have the option of handling poorer sync messages (with large jitter) by increasing
the CAN setpoint cycle. This is especially needed for baud rates below 500 kBaud.

The maximum sync jitter can be * (setpoint cycle CAN/4). Long-term deviation must not
exceed an average of + 0.4 % of the setpoint cycle CAN.

The CAN setpoint cycle can be increased if the controller cannot maintain the tolerance
of the sync. The value must be a multiple of the sync cycle.

The default value of "1 ms" is the optimum setting for axis-axis communication within
MOVIAXIS® and a minimum baud rate of 500 kBaud.
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9878.5
Setpoint cycle
CAN2

10118.1
Sync mode CAN1

10118.2
Sync mode CAN2

9877.1

Sync period CAN1

9878.1
Sync period CAN2

9877.2
Sync offset CAN1

9878.2
Sync offset CAN2

P600

Descriptive text see parameter "9877.5 Setpoint cycle CAN1"

Value range:
+ 0=Consumer
* 1=Producer

Is used to set whether the axis receives (consumes) or sends (produces) a synchroni-
zation protocol on CAN1.

Observe the parameter "9836.1 Synchronization source" when setting "Consumer".

Observe the parameter "9877.1 Sync period, 9877.2 Sync offset and 9877.3 Sync start
mode" when setting "Producer”.

Value range:
+ 0=Consumer
* 1=Producer

Is used to set whether the axis receives (consumes) or sends (produces) a synchroni-
zation protocol on CAN2.

Observe the parameter "9836.1 Synchronization source" when setting "Consumer".

Observe the parameter "9878.1 Sync period, 9878.2 Sync offset and 9878.3 Sync start
mode" when setting "Producer”.

Unit: ps

Value range: 0...5000...100000000, step 1000

Sync period CAN1.

Only if 10118.1 Sync mode CAN1 is set to "Producer".

Unit: ps

Value range: 0...5000...100000000, step 1000

Sync period CAN2.

Only if 10118.2 Sync mode CAN2 is set to "Producer".

Unit: us

Value range: 0...5000...100000000, step 1000

Sync offset CAN1.

Only if 10118.1 Sync mode CAN1 is set to "Producer”.

The offset causes a start delay on the parameter "9877.3 Sync start mode CAN1".

Unit: ps

Value range: 0...5000...100000000, step 1000

Sync offset CAN2.

Only if 10118.2 Sync mode CAN2 is set to "Producer".
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9877.3
Sync start mode
CAN1

9878.3
Sync start mode
CAN2

Value range:

0= OFF

1 = when receiving PDO00

2 =PDO01
3 =PDO002
4 = PDO03
5=PDO0O04
6 = PDOO05
7 = PDO06
8 = PDOO0O7
9 =PDO08
10 = PDOO09
11 =PDO10
12 = PDO11
13 =PDO12
14 = PDO13
15 =PDO14
16 = PDO15
100 = Direct

The sync start mode CAN1 describes when the axis should start with the sync protocols.
OFF
No sync protocols are sent. The module is disabled.

PDO00 to PDO15

The synchronization protocols are started if the corresponding PDOO00 to PDO15 was
received once.

Direct

The synchronization protocols are started immediately after booting.

Sync start mode CAN2.

See parameter "9877.3 Sync start mode CAN1".
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9992.1

Sync jitter
compensation
CAN1

9993.1

Sync jitter
compensation
CAN2

Communication
option

8453.0
Fieldbus baud rate

8454.0
Fieldbus address

8606.0
Timeout

9729.17
Response
Fieldbus timeout

P600

Value range:
* No
* Yes

The sync jitter compensation function informs the sync protocol how much later it can
place the sync protocol on the CAN. There are always delays if another protocol is being
processed during sync (approx. 200 ps).

The receiver will process this offset.

This is a SEW particularity and always has to be set when MOVIAXIS® units are sync
master and sync slave in relation to one another. In this case, the sync jitter compensa-
tion for the two other units must be set to "YES".

With external sync master, the sync jitter compensation must be set to "NO".

Value range:
* No
* Yes

CANZ2 sync jitter compensation.
See parameter "9992.1 Sync jitter compensation CAN1"

Value range: 0 ... 4294967295, step 1

The baud rate of the fieldbus is specified by the master depending on the fieldbus type.
In some cases this is only a display value (e.g. Profibus) or an input value.

Value range: 0 ... 4294967295, step 1

Current fieldbus address (e.g. for Profibus this is a hardware setting on the option card).
In some cases this is only a display value (e.g. Profibus) or an input value like the baud
rate fieldbus.

Unit: ms

Value range: 0 ... 500 ... 650000, step 10

Fieldbus timeout delay.

An error will be triggered after this timeout delay if the fieldbus is interrupted.

Value range: See parameter "9729.16 Response external fault".
Response fieldbus timeout.
For a description of the setting options, see parameter "9603.1 Response PDO timeout".
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Gateway

9879.1 Unit: us

Sync period Value range: 0...5000...100000000, step 1000

gateway .
Sync period gateway.
This value is used for transferring the sync signal from the fieldbus to the system bus.
This currently works only with the K-Net fieldbus. If you have any questions, please con-
tact SEW-EURODRIVE.

9879.2 Unit: us

Sync offset Value range: 0...5000...100000000, step 1000

gateway
Sync offset gateway.
This value is used for transferring the sync signal from the fieldbus to the system bus.
This currently works only with the K-Net fieldbus. If you have any questions, please con-
tact SEW-EURODRIVE.

9879.3 Value range: See parameter "9877.3 Sync start mode CAN1"

Sy l’?C start mode Sync start mode gateway.

atewa

J Y This value is used for transferring the sync signal from the fieldbus to the system bus.
This currently works only with the K-Net fieldbus. If you have any questions, please con-
tact SEW-EURODRIVE.

Synchronization

9836.1 Value range:

Synchronization «  0=No source

source
+ 1=CAN2
+ 2=CAN1
» 3=Communication option
If the CAN1 or CAN2 sync mode is set to consumer, this parameter sets the source of
the sync signal.

9835.1 Unit: us

Period interval

sync signal

9951.4
Period length of
base period

If the axis is the consumer of a sync signal, all incoming signals will be recorded with
respect to time and displayed here.

Value range: —2147483648 ... 0 — 2147483647, step 1
For in-house use only!

The period length of the base period is a display value for internal error diagnostics pur-
poses. All other tasks are derived from the base period.
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Control words
0-3

9510.1
Source current
value

Control word 0

9512.1
Source control
word 0

P600

’
3
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E
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= HIE

Displays the current value of control word 0.

Value range:

* 0=No source

» 8334=Standard binary inputs

» 75339=Local control word

+ 730515=0Opt 1 DI

» 730521=0Opt 2 DI

» or"IN 0-15" word 0-15

Several sources can be set for control word 0:

* No source
The control word is inactive.
» Standard binary inputs

The binary inputs on the basic unit are transferred to the control word. All FCBs
1 = active via bus communication (1 on FCB 13 triggers a stop at the application limits).
To now implement open circuit protection via the binary inputs, the following FCBs or
functions are 0 = active:

+ FCB 01 Output stage inhibit

+ FCB 13 Stop at application limits

+ FCB 14 Emergency stop

+ FCB 15 Stop at system limits

» External error (no FCB but message)

* Right limit switch

+ Left limit switch (0 on FCB 13 triggers a stop at the application limits). This only
applies to source standard binary inputs.

* Local control word

Parameter 9803.1 Local value specifies the control word.

+ Opt1DI

If a digital terminal expansion XIO or XIA is plugged in option slot 1, the control word is
specified by the option.

+ Opt2DI

If a digital terminal expansion XIO or XIA is plugged in option slot 3, the control word is
specified by the option.
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9803.1
Local value

9513.1
Layout

Parameter Description
Communication parameter description

* IN
If you want to specify the control word via bus, set IN 0-15 and word 0-15.
This parameter is usually set in the PDO Editor.

Value range: 0 ... 4294967295, step 1

If the source control word 0 is set to "local control word", this parameter will be control
word 0.

This parameter is usually set in the PDO Editor.

Value range:

* 0=No layout

* 1=Programmable layout

+ 2 =FCB/instance

* 3 =Programmable layout/ FCB / instance

Layout control word 0O

* No layout

The control word is inactive.

* Programmable layout

Each bit of the control word is freely configurable.
* FCB instance

The control word has a fixed assignment. The 8 low bits (low byte) are used for selecting
the FCB and the 8 high bits (high byte) for selecting the instance. See also parameter
"9804.1 Select FCB with instance".

* Programmable layout / FCB / instance

The control word has partial fixed assignment. Bit 0 to 4 is freely configurable: Bit 5 to
Bit 9 selects the FCB. Bit 10 to Bit 15 selects the instance.

This parameter is usually set in the PDO Editor.
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9513.10 Value range:

Bit0 .

0 = No function

1 = FCB final stage lock

2 = FCB stop at system limits

3 = FCB emergency stop

4 = FCB stop at application limits

5 = FCB reference travel

6 = FCB limit switch

7 = FCB jog mode

8 = FCB hold control

9 = FCB brake test

10 = Calibrate FCB encoder

11 = FCB electronic gear unit

12 = FCB electronic cam

13 = FCB Interpolated position control
14 = FCB positioning

15 = FCB Interpolated speed control

16 = FCB speed control

17 = FCB Interpolated torque control
18 = FCB torque control

19 = FCB electronic gear unit
31 = Limit switch 1 right

32 = Limit switch 1 left

33 = External error

34 = Error reset

35 = Reference cam

36 = Parameter selection bit 0
37 = Parameter selection bit 1
38 = IEC input

39 = Jog left

40 = Jog right

41 = Feed enable

42 = Accept position

46 = Limit switch 2 right

47 = Limit switch 2 left

48 = Limit switch 3 right

49 = Limit switch 3 left

50 = Engage synchronous operation
51 = Touch probe
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Programmable control word 0 layout bit 0.
Determines the function of bit 0 of control word 0.
* No function

The bit is inactive.

* FCBs

Activating the bit selects the corresponding FCB. The corresponding FCB is active if "1"
is present. The only exception is if binary inputs are the source of the control word. The
stop FCB 0 is then active for open circuit protection reasons. See also parameter
"9512.1 Source control word 0".

* Limit switch

Via binary inputs:

Signal 0 — Right limit switch approached
Signal 1 — Limit switch not approached
Via IN buffer:

Signal 0 — Limit switch not approached
Signal 1 — Right limit switch approached
» External error

Signal 0 — External error is present
Signal 1 — External error not present — enable
* Error reset

The axis is performing an error reset. A CPU reset, system restart or warm start is per-
formed depending on the type of error. An error of the type display only (warning) will
also be reset.

* Reference cams
Is required for reference travel.
* Parameter selection bit 0

Selecting another parameter set switches to a second or third connected motor. For this
purpose, the motors have to be specified in the startup routine.

Bit 0 = 0 and bit 1 = 0 — motor 1

Bit 0 = 1 and bit 1 = 0 — motor 2

Bit 0 = 0 and bit 1 =1 — motor 3

+ Parameter selection bit 1

See parameter selection bit 0

+ |EC input

This bit can be used for a master MOVI-PLC®.
* Jog left

This bit is only active in conjunction with FCB 20 Jog active and jogging occurs in the
corresponding direction when a "1" is present at the input.
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9513.11
Bit 1

9513.12
Bit 2

9513.13
Bit 3

9513.14
Bit 4

P600

+ Jog right

This bit is only active in conjunction with FCB 20 Jog active and jogging occurs in the
corresponding direction when a "1" is present at the input.

* Feed enable

This bit is only active in conjunction with FCB 09 Positioning. The feed enable must have
a "1" when it was selected over the complete positioning procedure. Revoking feed
enable lets the axis decelerate using the maximum delay of FCB 09 Positioning. Another
enable continues the positioning travel to the last target at the acceleration specified in
FCB 09 Positioning. Feed enable must be activated in parameter "9885.1 Use control

bit" "feed enable™.
* Accept position

This input is only active in conjunction with FCB 09 Positioning and is particularly useful
for relative operating modes. This bit must have received a positive edge once in order
to trigger the positioning process. This can be used to relatively synchronize forward
without changing the target. This function is also effective in absolute operating modes.
Accepting the position must be activated in parameter "9885.2 Control bit" "accept posi-

tion"".

* Engage synchronous operation

* Touch probe

This parameter is usually set in the PDO Editor.

Value range: See parameter "9513.10 Bit 0".
Default: 16 = FCB speed control.
Programmable control word 0 layout bit 1.

This parameter is usually set in the PDO Editor.

Value range: See parameter "9513.10 Bit 0".
Default: 5 = FCB reference travel.
Programmable control word 0O layout bit 2.

This parameter is usually set in the PDO Editor.

Value range: See parameter "9513.10 Bit 0".
Default: 18 = FCB torque control.
Programmable control word 0 layout bit 3.

This parameter is usually set in the PDO Editor.

Value range: See parameter "9513.10 Bit 0".
Default: 34 = FCB error reset.

Programmable control word 0O layout bit 4.

This parameter is usually set in the PDO Editor.
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9513.15 Value range: See parameter "9513.10 Bit 0".
Bit 5

Default: 35 = FCB reference cam.
Programmable control word 0O layout bit 5.
This parameter is usually set in the PDO Editor.

9513.16 Value range: See parameter "9513.10 Bit 0".
Bit 6 Default: 0 = No function
Programmable control word 0 layout bit 6.

This parameter is usually set in the PDO Editor.

9513.17 Value range: See parameter "9513.10 Bit 0".
Bit 7 Programmable control word 0O layout bit 7.

This parameter is usually set in the PDO Editor.

9513.18 Value range: See parameter "9513.10 Bit 0".
Bit 8 Programmable control word 0 layout bit 8.

This parameter is usually set in the PDO Editor.

9513.19 Value range: See parameter "9513.10 Bit 0".
Bit 9 Programmable control word 0 layout bit 9.

This parameter is usually set in the PDO Editor.

9513.20 Value range: See parameter "9513.10 Bit 0".
Bit 10 Programmable control word 0 layout bit 10.

This parameter is usually set in the PDO Editor.

9513.21 Value range: See parameter "9513.10 Bit 0".
Bit 11 Programmable control word 0O layout bit 11.

This parameter is usually set in the PDO Editor.

9513.22 Value range: See parameter "9513.10 Bit 0".
Bit 12 Programmable control word 0O layout bit 12.

This parameter is usually set in the PDO Editor.

9513.23 Value range: See parameter "9513.10 Bit 0".
Bit 13 Programmable control word 0 layout bit 13.

This parameter is usually set in the PDO Editor.
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9513.24
Bit 14

9513.25
Bit 15

9510.1
Source current
value

Control word 1

9512.2
Source control
word 1

9803.1
Local value

9513.2
Layout control
word 1

9848.1
Bit0-15

9510.2
Source current
value

Control word 2

Control word 3

P600

Value range: See parameter "9513.10 Bit 0".
Programmable control word 0 layout bit 14.
This parameter is usually set in the PDO Editor.

Value range: See parameter "9513.10 Bit 0".
Programmable control word 0O layout bit 15.
This parameter is usually set in the PDO Editor.

Displays the current control word 0.

See parameter 9512.1 "Source control word 0".

See parameter 9803.1. "Local value"

See parameter 9513.1 "Layout control word 0".

See parameter 9512.1 "Source control word 0".

See parameter 9512.1 "Source control word 0".

See control word 0 for description of the parameter.

See control word 0 for description of the parameter.
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Error message
words
= =
= =
w —
—
2 =
% =
= =]
NOTE
The error message words are in preparation and so are not yet enabled.
()

1

9979.1
Source error
message word 0

9977.1
Response error
message word 0

9978.1
Response error
message word 0

9979.2
Response error
message word 0

9977.2
Response error
message word 0

Value range:

» 0=No source

» 8334=Standard binary inputs
» 75339=Local control word

+ 730515=0Option 1

» 730521=Option 2

» or "IN buffer 0-15" word 0-15
Parameter in preparation

This parameter is usually set in the PDO Editor.

Parameter in preparation
This parameter is usually set in the PDO Editor.

Parameter in preparation
This parameter is usually set in the PDO Editor.

Parameter in preparation
This parameter is usually set in the PDO Editor.

Parameter in preparation
This parameter is usually set in the PDO Editor.
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9978.2
Response error
message word 0

9979.3
Response error
message word 0

9977.3
Response error
message word 0

9978.3
Response error
message word 0

9979.4
Response error
message word 0

9977.4
Response error
message word 0

9978.4
Response error
message word 0

9979.5
Response error
message word 0

9977.5
Response error
message word 0

9978.5
Response error
message word 0

9979.6
Response error
message word 0

9977.6
Response error
message word 0

9978.6
Response error
message word 0

Parameter in preparation

This parameter is usually set in the PDO Editor.

Parameter in preparation

This parameter is usually set in the PDO Editor.

Parameter in preparation

This parameter is usually set in the PDO Editor.

Parameter in preparation

This parameter is usually set in the PDO Editor.

Parameter in preparation

This parameter is usually set in the PDO Editor.

Parameter in preparation

This parameter is usually set in the PDO Editor.

Parameter in preparation

This parameter is usually set in the PDO Editor.

Parameter in preparation

This parameter is usually set in the PDO Editor.

Parameter in preparation

This parameter is usually set in the PDO Editor.

Parameter in preparation

This parameter is usually set in the PDO Editor.

Parameter in preparation

This parameter is usually set in the PDO Editor.

Parameter in preparation

This parameter is usually set in the PDO Editor.

Parameter in preparation

This parameter is usually set in the PDO Editor.
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IN process data
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Channel 0
9822.1 Value range:
Source process «  0=No source

data channel 0 . )
» 8334=Standard binary inputs

» 75339=Local control word

» 730515=Option 1

» 730521=Option 2

+ or "IN buffer 0-15" word 0-15

Source of the IN process data channel 0

This parameter is usually set in the PDO Editor.

9530.1 Value range:
Accgss channel 0 .  0=16-bit
32 bit

» 1=32 Bit Big Endian

+ 2=32 Bit Little Endian

IN process data channel 0 access 32 bit.
+ 16 bit

Access to the value set in parameter "9822.1 Source process data channel 0" is
accepted.

+ 32 Bit Big Endian

The access to the value set in parameter "9822.1 Source process data channel 0" is
accepted as high word (16 high bits) and source +1 as low word.

For example: IN BUFFER 1 set as source.

N process data channel 0 (32 bit)
| IN buffer 1 (16 bit) —— High word | Low word
| IN buffer 2 (16 bit) }—I % yy
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9531.1

Channel 0 system

unit

9876.1
Current value
channel 0

Channel 1- 15

9822.2- 16
Source process
data channel 1

9530.2- 16
Access channel
1-— 1532 bit

9531.2- 16
Channel 1- 15
system unit

9876.2 - 16
Current value

P600

- 32 Bit Little Endian

The access to the value set in parameter "9822.1 Source process data channel 0" is
accepted as low word (16 high bits) and source +1 as high word.

IN process data channel 0 (32 Bit)
| IN buffer 1 (16 Bit) —— High Word | Low Word

| IN buffer 2 (16 Bit) }—| 5 [

This parameter is usually set in the PDO Editor.

Value range:

» 0=Position

+ 1=Speed

» 2=Acceleration

+ 3=Torque

* 4=Not interpreted

+ 5=System position

The system unit selection has to be set to specify the interpretation of channel 0 (what
numerator / denominator factor should be used) so that the IN process data channels
can be processed as user-defined units in the system.

This parameter is usually set in the PDO Editor.

Value range: —2147483648 ... 0 ... 2147483648, step 1.

The current value of the IN process data channel 0 has a size of 32 bits in user-defined
units.

This parameter is usually set in the PDO Editor.

Value range: See parameter "9822.1 Source process data channel 0".

Value range: See parameter "9530.1 Access channel 0 32 bit".

Value range: See parameter "9531.1 Channel 0 system unit".

Value range: —2147483648 ... 0 ... 2147483647, step 1.

The current value of the IN process data channel 1 has a size of 32 bits in user-defined
units.

This parameter is usually set in the PDO Editor.
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P600

IN buffer

IN buffer 0

Basic settings

9514.1
Data source

9514.3
Data block start

9514.4
Data block length

9514.19
Timeout interval

9514.5
Update

9514.16
Configuration error

Systemé

IN-PDO 16 bit |¢mm
OUT-Pronessdaten 32 bt
OUT-PDO 16 bit

IIePrazessdaten 32 bi

Value range:

» 0=No source

+ 1=CAN2

+ 2=CAN1

» 3=Communication option

The setting in the data source defines the bus system responsible for reading the data.

The data block start describes from which data block within a message the IN buffer is
loaded. Whether a value unequal to 0 may be entered depends on the bus system
(e.g. the data block start for CAN is always 0).

Value range: 0 ... 4 ... 16, step 1.
The data block length also depends on the bus system, e.g. for CAN = maximum 4.

Unit: us
Value range: 0 ... 100000000, step 1000.
Timeout interval IN buffer 0.

Value range:
+ 1=ON
+ 0=OFF

The update indicates whether the value in the IN buffer is updated with the values from
the bus or not. This parameter can be used to separate the PDO from the bus.

Value range: 0 ... 4294967295, step 1

» 0=No error
The Config error indicates any error.
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Specific CAN
parameters

9514.2
Message ID

9514.14
Data acceptance
with sync.

1

9514.20
Endianess IN
buffer 0

P600

Value range: 0 ... 1073741823, step 1
The message ID is a CAN-specific parameter. It numbers or prioritizes the messages.

Value range:
+ 1=No
* 0=Yes

Here you can set whether the data is transferred to the IN buffer after receiving the first
sync message. This is a CAN-specific parameter.

NOTE

The sync must be sent exactly as often as the process data when set to "Yes".

Value range:
» 0=Big Endian

« 1=Little Endian

This parameter is used to set whether the first of the two bytes from the bus is interpreted
as high or low byte.

* Big Endian

The first byte from the bus is interpreted as high byte.
+ Little Endian

The first byte from the bus is interpreted as low byte.
This is a CAN-specific parameter.
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Parameter Description

P Communication parameter description
)

Specific
parameters
communication
option

9514.18
Address sender IN
buffer 0

9514.17
PDO-ID

Data

9754.1 - 16
Data word 0 — 15

IN buffer 1-15

Value range: 0 ... 255, step 1.
This parameter only applies to the K-Net bus system and sets the PDO address.
This parameter is usually set in the PDO Editor.

Value range: 0 ... 255, step 1.
K-Net IN buffer ID 0.

Value range: 0 ... 65535, step 1.
Data word 0 — 15 IN buffer 0.
Displays the current data in the IN buffer 0 — 15.

See IN buffer 0 for description of the parameter.
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Status words
0-3

Status word 0

9511.1
Current value

Basic settings

9851.1
Source

9844.1
Local value

E
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w
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E% =[5
21 iz
eSS

Value range: 0 ... 4294967295, step 1.
Displays the current value of status word 0.

Value range:

» 0=No source

+ 1=System

+ 2=Local status word

Several sources can be set for status word 0:
* No source

The status word is inactive.

+ System

The status word is built from system values that are formed from the parameter 9856.1

"Layout and function".
* Local control word

Parameter "9844.1 Local value" specifies the status word.

This parameter is usually set in the PDO Editor.

Value range: 0 ... 65535, Step 1.

If the source status word 0 is set to "local control word", this parameter will be status

word 0.
This parameter is usually set in the PDO Editor.
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9856.1
Layout

Programmable
layout

9559.1
Bit0

Parameter Description
Communication parameter description

Value range:

* 0= Programmable layout

»+ 1=FCB/instance

+ 2=FCB/ error code

» 3 =Programmable layout / error code

Layout status word 0

* No layout

The status word is inactive

* Programmable layout

Each bit of the status word is freely configurable.
* FCBlinstance

The status word has a fixed assignment. The 8 low bits (low byte) are used for displaying
the currently active FCB and the 8 high bits (high byte) for displaying the currently active
instance.

 FCB/Fault code

The status word has a fixed assignment. The 8 low bits (low byte) are used for displaying
the currently active FCB and the 8 high bits (high byte) for displaying the current fault. If
the axis is not in error status, a 0 will be displayed in the upper error byte.

*  Programmable layout / error code

The status word only has partial fixed assignment. The lower 8 bits (low byte) are freely
configurable. The upper 8 bits (high byte) have fixed assignment with the error code in
the event of a fault.

This parameter is usually set in the PDO Editor.

Value range:

» 0=No function

» 1=Ready for operation
» 2=OQutput stage ON

» 3=Brake released

* 4=Brake applied

» 5=Motor standstill

* B6=Limit switch left

+ 7=Limit switch right

» 8=Drive 1 referenced

*  9=Drive 2 referenced

* 10=Drive 3 referenced

* 11=Active drive referenced
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* 12=In position

* 13=Parameter set bit 0

* 14=Parameter set bit 1

+ 15=Setpoints active

* 16=Torque limit reached
» 17=Current limit reached
» 18=Error IEC control

*  19=|EC output

» 20=Fault

+ 21=Displayed fault signal

« 22=Error without immediate output stage inhibit
» 23=Error with immediate output stage inhibit

* 24=FCB speed control active

» 25=FCB interpolated speed control active
» 26=FCB torque control active

» 27=FCB interpolated torque control active
» 28=FCB positioning active

+ 29=FCB interpolated positioning active

» 30=FCB electronic gear unit

» 31=FCB hold control active

+ 32=FCB jog mode active

+ 33=FCB brake test function active

» 34=Calibrate FCB encoder

» 36=FCB electronic cam active

» 37= FCB output stage inhibit active

» 38=FCB system stop active

+ 39=FCB emergency stop active

* 40=FCB application stop active

* 41=FCB standard (FCB13)

+ 42=Safe stop 1

» 43=Safe stop 2

» 44=Prewarning motor temperature (KTY)
» 45=FCB dual drive active

» 46=External error reset

» 47=Software limit switch right

» 48=Software limit switch left

* 49=Process data valid

» 51=Brake tested OK

+ 52=Brake tested NOK

» 53=DI-00 output stage enable
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Communication parameter description

Programmable status word 0 layout bit O.
* No function

The bit is inactive.

* Ready for operation

Signal 0 — The axis is currently not ready for operation. Reasons can be error states or
operating states outside FCB processing (supply voltage off, power supply module not
ready).

Signal 1 — The axis is in FCB processing. If no FCB is selected, the default FCB 13 Stop
at application limits will be active. The 7-segment display will show the number 13.

* Output stage on

"Output stage enabled" is a subset of "Ready for operation" which is set to "1" in all FCBs
except for FCB 01 Output stage inhibit.

» Brake released

Signal 0 — Brake output activated
Signal 1 — Brake output not activated
+ Brake applied

Signal 0 — Brake output not activated
Signal 1 — Brake output activated

* Motor standstill

Signal 0 — Motor is turning

Signal 1 — Motor at standstill

The threshold from which motor standstill is indicated as such is set in the following
parameters:

—"10056.1 Velocity threshold motor at standstill — status bit"
—"10057.1 Filter time motor at standstill — status bit"

* Left limit switch

Signal 0 — Limit switch not contacted
Signal 1 — Limit switch contacted

* Right limit switch

Signal 0 — Limit switch not contacted
Signal 1 — Limit switch contacted

* Axis 1 referenced

This bit indicates whether axis 1 (parameter set 1) is referenced. Incremental encoders,
resolvers and single-turn Hiperface encoders lose their reference with each power-off.
Absolute encoders must be referenced only once after delivery (parameter "9727.3
Delivery status d1"). An additional function is integrated in motors with Hiperface
encoders. In case of service, a new motor is recognized and the referenced bit is also
reset.
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* Axis 2 referenced

This bit indicates whether axis 2 (parameter set 2) is referenced. Incremental encoders,
resolvers and single-turn Hiperface encoders lose their reference with each power-off.
Absolute encoders must be referenced only once after delivery (parameter "9727.3
Delivery status d1"). An additional function is integrated in motors with Hiperface
encoders. In case of service, a new motor is recognized and the referenced bit is also
reset.

+ Axis 3 referenced

This bit indicates whether axis 3 (parameter set 3) is referenced. Incremental encoders,
resolvers and single-turn Hiperface encoders lose their reference with each power-off.
Absolute encoders must be referenced only once after delivery (parameter "9727.3
Delivery status d1"). An additional function is integrated in motors with Hiperface
encoders. In case of service, a new motor is recognized and the referenced bit is also
reset.

» Active drive referenced

This bit indicates whether the active axis is referenced. Incremental encoders, resolvers
and single-turn Hiperface encoders lose their reference with each power-off. Absolute
encoders must be referenced only once after delivery (parameter "9727.3 Delivery
status d1"). An additional function is integrated in motors with Hiperface encoders. In
case of service, a new motor is recognized and the referenced bit is also reset.

* In position
The "In position message" must only be used in conjunction with FCB 09 Positioning.

Signal from 0 to 1 — The axis is "In position" when it enters within the parameter 9885.3
"Window width for in position message" relative to the specified target. If a travel com-
mand was aborted with an FCB changeover but still arrives in the position window acci-
dentally, then no "In position "message will be generated.

Signal 1 to 1 — The axis loses "In position" when it is outside parameter 9885.3
"Window width for in position message" + parameter 9885.4 Hysteresis range relative
to the specified target. This prevents the bit from bouncing.

The In position message does not disappear when changing from FCBO09 Positioning as
long as you are in the position window + hysteresis. However, the In position message
is only set within FCB 09 Positioning.

FCB change

When changing to another FCB (e.g. FCB 13 Stop at application limits to activate the
brake), the "In position" message at standstill will not get lost. When re-entering the FCB
09 Positioning, the bit has remained unchanged.

The message is only removed when the position window + hysteresis range is exceeded
relative to the last target. This applies to all FCBs. This means that the message can
only be generated within FCB 09 Positioning. The message is only removed when the
position window + hysteresis range is left regardless of the current FCB.
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Parameter Description
Communication parameter description

» Parameter set bit 0

This bit is used for parameter set changeover (see also "Parameter set bit 1").
Bit 0 = 0 and bit 1 = 0 — Parameter set 1 active

Bit 0 = 1 and bit 1 = 0 — Parameter set 2 active

Bit 0 = 0 and bit 1 = 1 — Parameter set 3 active

MOVIAXIS® supports 3 physically connected motors with encoder feedback. An addi-
tional "XGK11A encoder card" option is required each for the second and third motor to
connect the additional encoder feedback systems. The motor power cables must be dis-
tributed through a changeover switch (not within the SEW scope of delivery) to the indi-
vidual motors. The individual motors / parameter sets must first be entered in the startup
routine.

* Parameter set bit 1
See "Parameter set bit 0"
* Active setpoints

This message is active in all setpoint processing FCBs when setpoints are being pro-
cessed. This is FCB 05- FCB 10. The message is set to 0 in all stop FCBs as well as in
the default FCB. The message is still 0 during the brake release time.

* Torque limit reached

This message indicates when the torque limit is reached: 9580.1 System limit maximum
torque 9740.1 Application limit maximum torque or maximum torque of the respective
FCB.

» Error IEC control

This message is in preparation.
+ |EC output

This message is in preparation.
* Problem

This message is issued when the MOVIAXIS® is in error status. It is not relevant for the
error bit whether the output stage is inhibited immediately or not.

* Message displayed error

This message is a subset of "Fault" and displays error responses that are configured to
"Display fault". The drive continues to operate normally.

+ Error without immediate output stage inhibit

This signal is a subset of "Fault" and indicates that the drive can be decelerated using a
ramp (motor does not coast to a halt / mechanical brake is not applied). This bit is also
set when "Message displayed error".

* Error with immediate output stage inhibit

This message is a subset of "Fault" and indicates that the motor coasts to a halt or, if
installed, the mechanical brake is applied.
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9569.2 - 16
Bit1-15

Status word 1-3

9511.2-4
Current value

Basic settings

9851.2 -4
Source
9844.2 - 4

Local value

9856.2 - 4
Layout
Programmable
layout

9845.1 - 16 —
9847.1- 16
Bit0— 15

P600

* FCBs
The relevant message is set to 1 if the corresponding FCB is active.
+ Brake tested OK

The FCB has successfully tested the brake and found it to be good according to the
basic conditions set in FCB. See FCB brake test.

* Brake tested NOK

The FCB brake test has assessed the brake as faulty. The higher-level controller now
decides on the measures to be introduced. See FCB brake test.

* Output stage enable DI-00
Displays the current status of the terminal DI00.
This parameter is usually set in the PDO Editor.

Value range: See parameter "9559.1 Programmable layout".
Programmable status word 0 layout bits 1 — 15.

Value range: See parameter "9559.1 Programmable layout".
Programmable status word 0 — 3.

Value range: See parameter "9559.1 Programmable layout".

Source status word 1 — 3.

Value range: See parameter "9559.1 Programmable layout".
Local status word 0 — 3.

Value range: See parameter "9559.1 Programmable layout".
Layout status word 1 — 3.

Value range: See parameter "9559.1 Programmable layout".
Programmable status word 1 — 3 layout bit 0 — 15.
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P60. Communication parameter description
OUT process data
l
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Channel 0

9560.1 Value range:
Channel 0 system - 0=No quantity
unit

» 1=Actual speed

» 2=Position

» 3=Acceleration

* 4=Torque

» 5=Apparent current

» 6=Active current

* 7=Net torque

» 8=Virtual encoder position
+ 9=System position

* No quantity

The channel is not assigned.

e Actual speed

Displays the current actual acceleration.

* Position

Displays the current actual position.

e Acceleration

Displays the current actual acceleration.

* Torque

Displays the torque that is present at the moment.

e Apparent current

Displays the apparent current that is present at the moment.
* Active current

Displays the active current that is present at the moment.
* Net torque

In preparation.

* Virtual encoder position

In preparation.
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9561.1
Current value high
word channel 0

9562.1
Current value low
word channel 0

Channel 1- 15

9560.2 — 9560.16
Channel 1—- 15
system unit

9561.2 - 9561.16
Current value high
word channel
1-15

9562.2 — 9562.16
Current value low
word channel
1-15

P600

* System position

Position in increments.

Unit: U.

Resolution: 1/65536.

* Position Modulo

Displays the current Modulo position.

This parameter is usually set in the PDO Editor.

Value range: —32768 ... 0 ... 32767, step 1.
OUT process data buffer (16 bit, high) 0 — 15.

Value range: —32768 ... 0 ... 32767, step 1.
OUT process data buffer (16 bit, low) 0 — 15.

Value range: See parameter "9560.1 Channel 0 system unit".
System size OUT process data buffer 1 — 15.

Value range: —32768 ... 0 ... 32767, step 1.

OUT process data buffer (16 bit, high) 0 — 15.

Value range: -32768 ... 0 ... 32767, step 1.
OUT process data buffer (16 bit, low) 0 — 15.
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Communication parameter description
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OUT buffer0-7
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OUT buffer 0

Basic settings

9563.3 Value range:
Data sink OUT « 0=No sink
buffer 0

+ 1=CAN2

+ 2=CANT1

» 3=Communication option
The data sink is used to set the bus system on which the data is to be written.
This parameter is usually set in the PDO Editor.

9563.5 Data block start describes as of which word data is to be written to the bus. Whether a
Data block start value unequal to 0 may be entered depends on the bus system (e.g. the data block start
for CAN is always 0).

This parameter is usually set in the PDO Editor.

9563.6 Value range: 0 ... 4 ... 16, step 1.
Data block length  The gata block length also depends on the bus system, e.g. for CAN = maximum 4.

This parameter is usually set in the PDO Editor.

9563.16 Value range: 0 ... 4294967295, step 1.
Config error The Config error indicates any error.

This parameter is usually set in the PDO Editor.

Specific CAN

parameters

9563.4 Value range: 0 ... 1073741823, step 1.
Message ID The message ID is a CAN-specific parameter. It numbers or prioritizes the messages.

This parameter is usually set in the PDO Editor.
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9563.1
Send PDO to sync.

9563.17
Blocking time

9563.21
Endianess

9563.2
Send PDO
cyclically

9563.22
Send PDO to n
syncs

P600

Value range:
*+ 0=No
* 1=Yes

This parameter allows for cyclical sending of PDOs that will be sent connected to the
sync. For this purpose, parameter 9563.22 "Send PDO to n syncs" needs to know after
how many syncs a new PDO is to be sent.

Unit: ps
Value range: 0 ... 100000000, step 1000.

This parameter applies in conjunction with parameter "9563.23 Send PDO following
change"; if the PDO changes permanently, the blocking time will still be maintained and
the PDO will not be sent more often.

This parameter is usually set in the PDO Editor.

Value range: See parameter "9514.20 Endianess IN buffer 0".

This parameter is used to set whether the first of the two bytes from the bus is interpreted
as high or low byte.

+ Big Endian

The first byte is interpreted as high byte.

+ Little Endian

The first byte is interpreted as low byte. This is a CAN-specific parameter.
This parameter is usually set in the PDO Editor.

Unit: us
Value range: 0 ... 65535000, step 1000.

This parameter sets the cycle time if the PDO is to be sent cyclically when parameter
"9563.23 Send PDO following change" is set to No.

This parameter is usually set in the PDO Editor.

Value range: 0 ... 255, step 1.
See parameter "9563.1 Send PDO to sync".
This parameter is usually set in the PDO Editor.
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Communication parameter description

P60.

P600

9563.23
Send PDO
following change

9563.19

Send PDO
following change of
IN buffer

Value range:

0=No
1=Yes

The setting "Yes" means PDOs are only sent following a change, see also parameter

"9563.17 Blocking time".

This parameter is usually set in the PDO Editor.

Value range:

0=No RxPDO
1=from IN PDO1
2=from IN PDO1
3=from IN PDO2
4=from IN PDO3
5=from IN PDO4
6=from IN PDO5
7=from IN PDO6
8=from IN PDO7
9=from IN PDO8
10=from IN PDO9
11=from IN PDO10
12=from IN PDO11
13=from IN PDO12
14=from IN PDO13
15=from IN PDO14
16=from IN PDO15

This parameter allows for sending a PDO only if the IN PDO has changed. Parameter
9563.17 "Blocking time" can be used to prevent that PDOs are sent permanently.

This parameter is usually set in the PDO Editor.
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Specific
parameters
communication
option

9563.18
PDO-ID

9563.24
Transmission cycle

Data sources

9770.1
Data source word
0

9864.1 — 9864.16
Current value word
0-15

9770.2-9770.16
Data source word
1-15

P600

Value range: 0 ... 255, step 1.
This parameter only applies to the K-Net bus system and sets the PDO address.
This parameter is usually set in the PDO Editor.

Value range:
» 0=Bus cycle

+ 1=Gateway cycle
In preparation.
This parameter is usually set in the PDO Editor.

This parameter is usually set in the PDO Editor because of the many setting options.

Value range: 0 ... 65535, step 1.
Current data word 0 — 15 OUT buffer 0.

Value range: See parameter "9770.1 Data source word 0".
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Communication parameter description

P600

OUT buffer1-7

Basic settings

9564.3 — 9570.3
Data sink

9564.5 - 9570.5
Data block start

9564.6 — 9570.6
Data block length

9564.16 — 9570.16
Config error

Specific CAN
parameters

9564.4 — 9570.4
Message ID

9564.1 - 9570.1
Send PDO to sync

9564.17 — 9570.17
Blocking time

9564.21-9570.21
Endianess

9564.2 — 9570.2
Send PDO
cyclically

9564.22 - 9570.22
Send PDO to n
syncs

9564.23 - 9570.23
Send PDO
following change

9564.19—-9570.19
Send PDO
following change of
IN buffer

See parameter "9563.3 Data sink OUT buffer 0".

See parameter "9563.5 Data block start buffer 0".

See parameter "9563.6 Data block length buffer 0".

See parameter "9563.16 Config error buffer 0".

See parameter "9563.4 Message ID OUT buffer 0".

Value range: See parameter "9563.1 Send PDO to sync".

See parameter "9563.17 Blocking time OUT buffer 0"

Value range: See parameter "9514.20 Endianess IN buffer 0".
See parameter "9563.21 Endianess OUT buffer 0".

See parameter "9563.2 Send PDO cyclically OUT buffer 0".

See parameter "9563.22 Send PDO to n syncs OUT buffer 0".

See parameter "8617.0 Manual reset".

See parameter "9563.23 Send PDO following change OUT buffer 0".

Value range: See parameter "9563.19 Send PDO following change of IN buffer".
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Specific parameter
communication
options

9564.18—-9570.18
PDO ID

9564.24 — 9570.24
Transmission cycle

Data sources

9771.1-16 -
9777.1-16

Data source 1— 15
9865.1 - 16 —
9871.1-16

Current value word
0-15

P600

See parameter "9563.18 PDO ID OUT buffer 0".

Value range: See parameter "9563.24 Transmission cycle"

Value range: See parameter "9770.1 Data source word 0".

Current data word 0 — 15 OUT buffer 1 — 7.
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I/O basic unit

9585.1
Source

8334.0
Current value
digital inputs

8349.0

Current value
digital outputs

I/0 option 1

9619.1
1/0 PDO 1 slot

9619.111
PDO source

Analog inputs
9619.21

AlO Input voltage

9619.31

Al1 Input voltage

Parameter Description
Communication parameter description

OV Prozessdaten 32 bt
OUT-PDO 16 bit e

__System

IN-PDO 16 bit
INProzessdaten 32 bi

System

| OUTPronessdaen 32 it
' OUT-PDO 16 bit

IN-PDO 16 bit | ¢um

Value range: This parameter is usually set in the PDO Editor because of the many set-

ting options.

Source binary outputs basic unit.

Current value digital inputs.

Current value digital outputs.

Value range:

OUT-PDO 16 bit |

e 0=Not connected

* 1=Option 1
» 2=Option 2
» 3=Option 3
I/0 PDO 1 slot

Value range: This parameter is usually set in the PDO Editor because of the many

setting options.

1/0 PDO 1 PDO 1 source

Unit: mV

10 PDO 1 AlO input voltage.

Unit: mV

I/0 PDO 1 Al1 input voltage.
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9619.22
AlO offset

9619.32
Al1 offset

9619.23
AlO Scaling
numerator

9619.33
Al1 Scaling
numerator

9619.24
Al1 scaling
denominator

9619.34
Al2 scaling
denominator

9619.25
Al1 scaled value
32 bit

9619.35
Al2 scaled value
32 bit

9619.27
Al1 scaled value
high word

9619.37
Al2 scaled value
high word

9619.26
Al1 scaled value
low word

9619.36
Al2 scaled value
low word

Unit: mV

Value range: —10000 ... 0 ... 10000, step 1.

1/0 PDO 1 AIO offset

Unit: mV

Value range: —10000 ... 0 ... 10000, step 1.

1/0 PDO 1 Al1 offset

Value range: 1 ... 2097151, step 1.
10 PDO 1 AIO scaling numerator.

Value range: 1 ... 2097151, step 1.
1/0 PDO 1 Al1 scaling numerator.

Value range: 1 ... 2097151, step 1.
I/0 PDO 1 Al1 scaling denominator.

Value range: 1 ... 2097151, step 1.

I/0 PDO 1 Al2 scaling denominator.

I/0 PDO 1 Al1 scaled value 32 bit.

1/0 PDO 1 Al2 scaled value 32 bit.

1/0 PDO 1 Al1 scaled value high word.

I/0 PDO 1 AI2 scaled value high word.

1/0 PDO 1 Al1 scaled value low word.

1/0 PDO 1 Al2 scaled value low word.
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P Communication parameter description
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Analog outputs

9619.122
AO1 high word
source

9619.132
AO2 high word
source

9619.121
AO1 low word
source

9619.131
AO2 low word
source

9619.123
AO1 value source
32 bit

9619.133
AQO2 value source
32 bit

9619.124
AOT1 scaling to V
numerator

9619.134
AQO2 scaling to V
numerator

9619.125
AOT1 scaling to V
denominator

9619.135
AQO2 scaling to V
denominator

9619.126
AO1 offset

Value range: See parameter "9770.1 Data source word 0".
I/0 PDO 1 AO1 high word source.

Value range: See parameter "9770.1 Data source word 0".
I/0 PDO 1 AO2 high word source.

Value range: See parameter "9770.1 Data source word 0".
1/0 PDO 1 AO1 low word source.

Value range: See parameter "9770.1 Data source word 0".
I/0 PDO 1 AO2 low word source.

/0 PDO 1 AO1 current value 32 bit.

1/0 PDO 1 AO2 current value 32 bit.

Value range: 1 ... 2097151, step 1.

1/0 PDO 1 AO1 scaling numerator.

Value range: 1 ... 2097151, step 1.
1/0 PDO 1 AO2 scaling numerator.

Value range: 1 ... 2097151, step 1.
I/0 PDO 1 AO1 scaling denominator.

Value range: 1 ... 2097151, step 1.
I/0 PDO 1 AO2 scaling denominator.

Unit: mV

Value range: —10000 ... 0 ... 10000, step 1.
I/O PDO 1 AO1 offset
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9619.136
AQO2 offset

9619.127
AO1 output voltage

9619.137
AQO2 output voltage

Unit: mV
Value range: —10000 ... 0 ... 10000, step 1.
I/0 PDO 1 AO2 offset

Unit: mV
I/0 PDO 1 AO1 output voltage.

Unit: mV
1/0 PDO 1 AO2 output voltage.
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Parameter Description
Communication parameter description

P600

I/O option 2

9625.1
/O PDO 2 slot

9625.111
PDO source

Analog inputs

9625.21
Al1 input voltage

9625.31
Al2 input voltage

9625.22
Al1 offset

9625.32
Al2 offset

9625.23
Al1 scaling
numerator

9625.33
Al2 scaling
numerator

9625.24
Al1 scaling
denominator

9625.34
Al2 scaling
denominator

OUT-PDO 16 bit | ¢em

Value range: See parameter "9585.1 Source |0 basic unit".
I/O PDO 2 slot

Value range: This parameter is usually set in the PDO Editor because of the many
setting options.

/0 PDO 2 PDO 2 source

Unit: mV
I/0 PDO 2 Al1 input voltage.

Unit: mV
I/0 PDO 2 Al2 input voltage.

Unit: mV
Value range: —10000 ... 0 ... 10000, step 1.
1/0 PDO 2 Al1 offset

Unit: mV
Value range: —10000 ... 0 ... 10000, step 1.

I/0 PDO 2 Al2 offset

Value range: 1 ... 2097151, step 1.
I/0 PDO 2 Al1 scaling numerator.

Value range: 1 ... 2097151, step 1.
I/0 PDO 2 Al2 scaling numerator.

Value range: 1 ... 2097151, step 1.
I/0 PDO 2 Al1 scaling denominator.

Value range: 1 ... 2097151, step 1.
I/0 PDO 2 Al2 scaling denominator.
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9625.25
Al1 scaled value
32 bit

962535
Al2 scaled value
32 bit

9625.27
Al1 scaled value
high word

9625.37
Al2 scaled value
high word

9625.26
Al1 scaled value
low word

9625.36
Al2 scaled value
low word

Analog outputs

9625.122
AO1 high word
source

9625.132
AO2 high word
source

9625.121
AO1 low word
source

9625.131
AO2 low word
source

9625.123
AO1 value source
32 bit

9625.133
AO2 value source
32 bit

9625.124
AO1 scaling to V
numerator

1/0 PDO 2 Al1 scaled value 32 bit.

1/0 PDO 2 Al2 scaled value 32 bit.

I/0 PDO 2 Al1 scaled value high word.

I/O PDO 2 Al2 scaled value high word.

1/0 PDO 2 Al1 scaled value low word.

1/0 PDO 2 Al2 scaled value low word.

Value range: See parameter "9770.1 Data source word 0".
I/0 PDO 2 AO1 high word source.

Value range: See parameter "9770.1 Data source word 0".
I/0 PDO 2 AO2 high word source.

Value range: See parameter "9770.1 Data source word 0".
1/0 PDO 2 AO1 low word source.

Value range: See parameter "9770.1 Data source word 0".
1/0 PDO 2 AO2 low word source.

1/0 PDO 2 AO1 current value 32 bit.

/0 PDO 2 AO2 current value 32 bit.

Value range: 1 ... 2097151, step 1.
I/0 PDO 2 AO1 scaling numerator.
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Parameter Description

P60. Communication parameter description

P600

9625.134
AO2 scaling to V
numerator

9625.125
AOT1 scaling to V
denominator

9625.135
AQO2 scaling to V
denominator

9625.126
AO1 offset

9625.136
AO?2 offset

9625.127
AO1 output voltage

9625.137
AQO2 output voltage

Value range: 1 ... 2097151, step 1.
I/0 PDO 2 AO2 scaling numerator.

Value range: 1 ... 2097151, step 1.
I/0 PDO 2 AO1 scaling denominator.

Value range: 1 ... 2097151, step 1.
I/0 PDO 2 AO2 scaling denominator.

Unit: mV
Value range: —10000 ... 0 ... 10000, step 1.
I/0 PDO 2 AO1 offset

Unit: mV
Value range: —10000 ... 0 ... 10000, step 1.

1/0 PDO 2 AO2 offset

Unit: mV
1/0 PDO 2 AO1 output voltage.

Unit: mV
I/0 PDO 2 AO2 output voltage.

Project Planning Manual — MOVIAXIS® MX Multi-Axis Servo Inverter




- P6..
Parameter Description 4
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P600

4.4 Encoder parameter description

9818.34/24/ 20
Encoder part num-
ber/encoder name

9733.1/2/3
Encoder type

The following encoders can be evaluated using the encoder evaluation function inte-
grated in the MOVIAXIS® basic unit:

» Hiperface encoder

» Sin/cos encoder

+ TTL sensor

* Resolver (2-12 pole pairs)

With resolver, sin/cos and TTL encoders, MOVIAXIS® monitors the failure of track
signals caused by faults or cable problems (amplitude monitoring).

If MOVIAXIS® detects an error, the output stage inhibit and brake are activated.

With the "Encoder calibration and alignment” function, a fixed rotating field space vector
is impressed in the motor. If the rotor aligns itself according to this space vector, the
encoder angle is "0" with the SEW encoder setting.

If this is not the case, the encoder offset can be calibrated with MOVIAXIS® and / or
» entered in the encoder offset parameter

» the encoder is aligned accordingly (resolver)

» the encoder offset is entered in the encoder (Hiperface).

Value range: 0 ... 232

step 1
Encoder part number; encoder 1 / encoder 2 / encoder 3
The part number of the selected encoder is displayed in parameter 9818.34.

MotionStudio generates the encoder name from this. Encoders that are not from SEW
are assigned a part number smaller than 8 digits.

Value range:

* 0= No encoder

+ 1=RS422

+ 3 =Sin/cos XXXS

* 4 = Hiperface XXXH

* 5= Resolver RHXX

Type encoder 1/ encoder 2 / encoder 3.

With encoder 1 (encoder input X13 on the axis module), only settings 0...5 are possible.
The multi encoder card (MGK) can select all settings except for the Resolver (5) setting.
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9719.1/2/3

Parameter Description
Encoder parameter description

Counting direction

Actual
value

Value range:
* O=up
*+ 1 =down

Counting direction encoder 1 / encoder 2 / encoder 3.

The parameter depends on the installation position of the encoder and is independent
of the setting of parameter "8537.0 Change direction of rotation". It must not be confused
with this. The counting direction of the encoder is reversed which means also the actual
values of position, speed and acceleration for this encoder are reversed.

This parameter can be used to support encoders that are installed other than the stan-
dard installation. Changing the counting direction generally causes dereferencing of the
drive.

The encoder system is reinitialized when this parameter is changed.

Direction of rotation reversal,
8537.0 (P 1)/ 8538.0 (P 2)/
9720.3 (P 3) |:|
u
Motor
Setpoint—» ] ON | I
Encoder]
OFF
Direction of rotation reversal, Counting direction 9719.1/2/3}
8537.0 (P 1)/ 8538.0 (P 2)/ 9720.3 (P 3) Encoder 1/encoder2/encoder
OFF .. UP
\\_ Track A; sine track
| % % Track B; cos track
ON

DOWN™

58625aen

Fig. 44: Behavior of direction of rotation and counting direction

» Setting the parameter

The following notes for setting the parameters apply provided that the parameter
"Change direction of rotation, 8537.0" is set to "OFF". If the parameter for changing the
direction of rotation is set to ON, the direction of rotation of the motor shaft is inverted.

+ Setting for rotating motors

— If the encoder provides a positive increasing position when the motor shaft turns
in CW (right) direction (SEW definition as viewed onto the motor shaft), then the
counting direction must be set to "UP" (default setting).

— Ifthe encoder provides a negative decreasing position when the motor shaft turns
in CW (right) direction, then the counting direction must be set to "DOWN".

+ Setting for linear motors

— If the encoder provides a positive increasing position when the motor moves in a
positive direction (SEW definition: first movement for commutation travel
according to configuration of the motor), the counting direction must be set to
"UP" (default setting).

— If the encoder provides a negative increasing position when the motor moves in
a positive direction (SEW definition: first movement for commutation travel
according to configuration of the motor), the counting direction must be set to
"DOWN?" (default setting).
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9749.11/12/13
Encoder
monitoring

9593.1
Factor numerator

P600

Value range:
« 0=O0OFF
+ 1=0N

Monitoring Encoder 1/2/3.
+ SIN/COS signal:
The C track is not monitored in the MOVIAXIS® unit.

Monitoring responds when the amplitude falls below 10 % of the measuring range.
Cable-break monitoring is not completely possible when the motor is at standstill. The
error criterion is not fulfilled if the undamaged track has a high positive or negative value.
Monitoring will always trigger if both tracks are damaged.

+ TTL signal:

The track signals are monitored by measuring the differential voltages of the two tracks
A and B.

Cable-break monitoring is not completely possible when the motor is at standstill if only
one wire pair of a track is damaged.

» Hiperface signal:

During operation, a positioning request is sent to the HIPERFACE encoder every
second. The position value in the response message is compared with a TTL track
signal. If the position deviates by more than 20 increments, an error ("error 15") will be
issued. The encoder status is queried after every position request (see section "Encoder
status").

A check is still made to assess whether an encoder is physically present when the
encoder setting "0 = OFF".

Value range: 0 ... 1024 ... 2147483647, step 1.
Factor numerator encoder 1 encoder 2 / encoder 3.
Numerator / denominator factor

This factor determines the encoder resolution. Enter the value in parameter "9733.1
Encoder type":

» Encoder (encoder type = 1, 3, 4)

Factor num. encoder 1 _ Encoder resolution
Factor denom. encod. 1 Revolution

Example: SinCos AS1H encoder
Factor numerator encoder 1 = 1024
Factor denominator encoder 1 = 1

* Resolver (encoder type = 5)

Factor num. encoder 1 No. pole pairs resolver
Factor denom. encod. 1 1

Example: Resolver, number of pole pairs = 1
Factor numerator encoder 1 = 1
Factor denominator encoder 1 = 1
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P60. Encoder parameter description

P600

9593.10/11/12
Factor
denominator

9828.2/ 3
Numerator
emulation

9829.2/ 3
Denominator
emulation

Settings to position
mode

9998.1
Position mode

Linear motor (encoder type = 1, 3, 4)

Factor num. encoder 1 Signal period [mm]
Factor denom. encod. 1 Pole pair width [mm]

Example: AL1H (Lincoder, signal period 5 mm), with SL2 motor (pole distance 32 mm)

Factor numerator encoder 1 = 32

Factor denominator encoder 1 =5

Value range: 1 ... 2147483647, step 1.
Factor denominator encoder 1 / encoder 2 / encoder 3.

See parameter "9593.1 Factor numerator".

Value range: 0 ... 1024 ... 2147483647, step 1.
Numerator emulation encoder 2 / encoder 3.

Value range: 1 ... 2147483647, step 1.
Denominator emulation encoder 2 / encoder 3.

Value range:

0 = without overflow counter

1 = with overflow counter

Position mode

The reset behavior of parameter 9998.1 Position mode in conjunction with absolute
encoders depends on the following settings:

If set to "without overflow counter"”, the unit will always be positioned in the abso-
lute range of the encoder following a CPU reset and system restart, e.g. with Hiper-
face 4096 motor revolutions. This means a position loss in the event of encoder over-
flow. If the position range of the absolute encoder is not exceeded, no reference
travel is required when replacing MOVIAXIS® because no overflows can be stored
in the MOVIAXIS®. Reference travel is only required when the motor is replaced.
With this setting, the parameter "9999.11 Relative position of reference point" must
be set.

When set to "with overflow counter”, the complete £+ 32768 motor revolutions are
utilized despite overflow. MOVIAXIS® internally stores absolute encoder overflows.
This also functions when the axis is moved to overflow without electrical current. This
is ensured by checking the travel range. Reference travel must always be performed
when replacing MOVIAXIS® or the motor.

The maximum target position must not exceed the total from the current target posi-
tion £16000 revolutions.
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9999.11/12/13
Relative position of
the reference point

Actual values

9596.1/2/3
Referenced
(encoder status
bit 7)

P600

Value range: 0 ... 50000 ... 100000, step 1.
Relative position of reference point encoder 1/2/3.

The parameter is required if parameter "9998.1 Position mode" is set to "without over-
flow counter".

With parameter "Relative position of reference point", the position of the reference point
(e.g. reference cam) should be specified in relation to the required total travel range in
per cent.

The valid travel range depends on the absolute encoder range and the relative position
of the reference point.

Leaving the valid travel range is reported for 24 V supply MOVIAXIS®.
* Required travel range < 50 % absolute encoder range:

You can use the default setting (50 %) if the required travel range is less than half the
absolute range of the encoder.

* Required travel range > 50 % absolute encoder range:

If the reference point is located within the first quarter of the travel distance, then the
value should be set to 25 %. Never set the value to 0 % or 100 % even if the reference
point is located at the beginning / end of the travel distance as this might result in travel
range monitoring errors. In this case, the values should be set to 5 % or 95 %.

Reference status encoder 1/2/3.

The encoder status bit 7 indicates whether an encoder is referenced or not. This value
is read only and is set when reference travel is complete. The status bit is cleared when
24V supply is off and no multi-turn encoder is used.

The status is also cleared in the event of write access to parameters that have an influ-
ence on the positions.

These are:

* Encoder type

+ Direction of rotation of the motor

» Counting direction of the encoder

* Machine zero offset

» Position detection mode (encoder referencing only for multi-turn absolute encoder)

» Position offset (only if position detection mode 1 is active and the encoder is a multi-
turn absolute encoder).

* Numerator factor (system unit) / denominator factor (system unit)

* Numerator factor (system unit) / denominator factor (system unit) for encoder emu-
lation

» Numerator factor (user-defined unit) / denominator factor (user-defined unit)
* Modulo overflow / underflow value.
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Parameter Description
Encoder parameter description

P600

9595.1/2/3 Valuerange: 0...1...7, Step 1.
Connected to Parameter set selection for encoder 1/2/3.
drive no. This parameter is used to assign a parameter set number to encoder 1/2/3. This means
that the user-defined unit for this encoder information is also defined.
NOTES
° The parameter "9744.1/2/3 Source actual speed" and "9597.1/2/3 Source actual posi-

1

tion" can only be switched to the encoder that was assigned to the parameter set.

9782.1/2/3
Encoder
identification

9751.11/12/13
Offset machine
zero

9704.1
Actual position

10444.1/2/3
Actual position

9704.2/3/ 4
Actual position

184

Value range: 0 ... 4294967295, step 1.
Encoder identification of encoder 1/2/3.
The encoder identification is read from the electronic nameplate for Hiperface encoders.

The number identifies the encoder type and is described in the Hiperface documentation
from SICK Stegmann.

Value range: —2147483648 ...0 ... 2147483647, Step 1.
Zero point correction encoder 1/2/3.

When using multi-turn encoders, another offset value (machine zero offset) has to be
calculated and stored non-volatile following referencing. This offset allows for recovering
all positions after a power failure. No reference travel is necessary in this case.

The controller sets this parameter by itself during referencing.

Displays the actual position in user defined units for the position controller.
Is suited for output in the scope but is not consistent with the motor control parameters.

Corresponds to parameter "9704.2/3 or 4" according to which one was switched with
parameter "9744.1 Source actual position" for the position controller.

Displays actual position encoder 1/2//3 in user-defined units.
Is suited for output in the scope but is not consistent with the motor control parameters.

Display actual position encoder 1/2/3 in user-defined units.
Is suited for output in the scope but is not consistent with the motor control parameters.
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Parameter Description

9839.2/3/4
Actual position
modulo

9744.1/2/3
Source actual
position

9597.1/2/3
Source actual
speed

Encoder parameter description P60.
P60

Value range: —2147483648 ...0 ... 2147483647, step 1.
Display of Modulo position encoder 1/2/3 in user-defined units.
The display is filtered in the MotionStudio.

Value range:

» 0= No encoder

+ 1= Encoder 1

*+ 2=Encoder 2

+ 3 =Encoder 3

Source actual position P1/P2/P3.

The parameter is set in the parameter tree folder "Motor data".

This parameter is used to select the encoder that provides the actual position informa-
tion for the position controller of the motor control.

The source of the actual position can also be switched to another source during con-
troller enable.

Only the encoder assigned to the parameter set number can be chosen as source.
This is verified as long as the controller is enabled.
See also parameter "9595.2 Connected to drive no".

Value range:

» 0= No encoder

* 1= Encoder 1

+ 2 =Encoder 2

+ 3 =Encoder 3

Source actual speed P1/P2/P3

The parameter is set in the parameter tree folder "Motor data".

This parameter is used to select the encoder that provides the information for the speed
controller, current controller and commutation of the motor control.

The source of the actual speed can not be switched to another source during controller
enable.

Only the encoder assigned to the parameter set number can be chosen as source.
This is verified when activating controller enable.
See also parameter "9595.2 Connected to drive no".
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Is suited for output in the scope and is consistent with the motor control parameters.

Displays the actual position of motor control for the position controller.

Parameter Description
Encoder parameter description

P600

P60.

P6..
Actual position
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Parameter Description
Parameter description FCB parameter setting P60.

4.5 Parameter description FCB parameter setting

FCB Function
Control Block

Basic settings

9702.3
Current FCB

9702.6
Current FCB
instance

9804.1
Select FCB with
instance

The term "FCB concept" describes the modular firmware design of MOVIAXIS®. This
feature ensures that a wide range of functions can be selected or deselected quickly and
easily using control words — without having to perform any programming.

All primary functions, i.e. functions that move or control the motors, are designed as indi-
vidual FCBs that only have to be selected, for example, to perform positioning tasks.

The user can switch between FCBs at any time depending on the requested function.

Currently active FCB number.

Currently active FCB instance.

Definition low word (bits 0-15)

+ 0=FCB 00 Standard

+ 1 =FCB 01 Output stage inhibited

+ 5=FCB 05 Speed control

+ 6 =FCB 06 Speed control interpolated

« 7 =FCB 07 Torque control

+ 8 =FCB 08 Torque control interpolated

* 9 =FCB 09 Position control instance 00
*+ 10 =FCB 10 Interpolated position control

* 11 =FCB 11 Limit switch operation

+ 12 =FCB 12 Reference travel

+ 13=FCB 13 Stop

* 14 = FCB 14 Emergency stop

+ 15 =FCB 15 Stop at system limits

*+ 16 = FCB 16 Electronic cam

* 17 = FCB 17 Synchronous operation

+ 18 = FCB 18 Calibrate encoder

*+ 19 =FCB 19 Hold control

+ 20 =FCB 20 Jog mode

+ 21 =FCB 21 Brake test function
Definition high word (bits 16-31).

Instance 0 — 63 is selected in the high word.
Direct selection of FCB number and FCB instance.

This parameter is one of several ways to select an FCB or instance. If several FCBs are
selected at the same time, the FCB with highest priority will be activated.
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P60. Parameter description FCB parameter setting

P600

The FCBs have the following priorities (starting from the highest priority):

If two instances are selected at the same time, the higher instance will be activated.

FCB 01 Output stage inhibited

FCB 15 Stop at system limits

FCB 14 Emergency stop

FCB 13 Stop at application limits
FCB 12 Reference travel

FCB 11 Limit switch operation

FCB 20 Jog mode

FCB 19 Hold control

FCB 21 Brake test function

FCB 18 Calibrate encoder

FCB 17 Synchronous operation
FCB 16 Electronic cam

FCB 10 Position control interpolated
FCB 09 Position control

FCB 06 Speed control interpolated
FCB 05 Speed control

FCB 08 Torque control interpolated
FCB 07 Torque control

FCB 00 Standard (-> FCB 13 Stop at application limits)

The following FCBs can be assigned to an instance:

FCB 09 Positioning

This parameter is reset to "FCB 00 Standard" at a CPU reset or system restart, which is
equivalent with "FCB 13 Stop at application limits". At warm start, the set parameter is

maintained.
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FCB 05
Speed control

Setpoints

9598.1
Setpoint source
velocity

9598.2
Local setpoint
velocity

P600

MOVIAXIS® can be run as a speed-controlled axis.

The user can specify limit values for acceleration, deceleration and jerk as the basic con-
ditions for speed control. The actual speed setpoint for the drive controller is generated
in the controller cycle by a ramp generator integrated in MOVIAXIS® using the specified
limit values.

The user can configure several data sets (instances — and therefore "speed controllers”
with different settings) for the "Speed control" function. Users can switch between the
instances using process data or parameter access.

In this way, for example, a process, in which speed controllers with different settings are
used, is simple to implement using the instance switchover function.

Value range:
» 0 = Local setpoint

» 1= Process data buffer channel 0

* 2 = Process data buffer channel 1

» 3 = Process data buffer channel 2

* 4 = Process data buffer channel 3

* 5 =Process data buffer channel 4

* 6 = Process data buffer channel 5

» 7 = Process data buffer channel 6

* 8 = Process data buffer channel 7

* 9 = Process data buffer channel 8

» 10 = Process data buffer channel 9
* 11 = Process data buffer channel 10
* 12 = Process data buffer channel 11
» 13 = Process data buffer channel 12
* 14 = Process data buffer channel 13
» 15 = Process data buffer channel 14
* 16 = Process data buffer channel 15
This parameter sets the source for the setpoint speed of FCB speed control.

If the parameter is set to "Local setpoint”, the setpoint source will be parameter "9598.2
Setpoint velocity local".

Unit; 103 rpm.
Value range: —10000000 ... 0 ... 10000000, step 1.

If the parameter "9598.1 Setpoint source velocity" is set to "Local setpoint", this param-
eter will be the setpoint speed for FCB 05 Speed control.
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Limit values

9598.3
Source torque limit

9598.4
Local setpoint
torque limit

9598.5
Source
acceleration

9598.6
Local setpoint
acceleration

9598.7
Source
deceleration

9598.8
Local setpoint
deceleration

9598.9
Source jerk

9598.10
Local setpoint jerk

Value range: See parameter "9598.1 Setpoint source velocity".
This parameter sets the source for the torque limit of FCB speed control.

If the parameter is set to "Local setpoint", the torque limit will be parameter "9598.4
Torque limit local".

Unit: %.
Resolution: 1073,
Value range: 0 ... 10000 ... 1000000, step 1.

If the parameter "9598.3 Torque limit source” is set to "Local setpoint”, this parameter
will be the torque limit for FCB 05 Speed control.

Value range: See parameter "9598.1 Setpoint source velocity".
This parameter sets the source for the acceleration of FCB speed control.

If the parameter is set to "Local setpoint", the acceleration ramp will be parameter
"9598.6 Acceleration local".

Unit: 102 rpm/s
Value range: 0 ... 300000 ... 2147483647, step 1.

If the parameter "9598.5 Acceleration source" is set to "Local setpoint”, this parameter
will be the acceleration ramp for FCB 05 Speed control.

Value range: See parameter "9598.1 Setpoint source velocity".
This parameter sets the source for the deceleration of FCB speed control.

If the parameter is set to "Local setpoint”, the deceleration ramp will be parameter
"9598.8 Deceleration local".

Unit: 1072 rpm/s
Value range: 0 ... 300000 ... 2147483647, step 1.

If the parameter "9598.7 Deceleration source" is set to "Local setpoint", this parameter
will be the deceleration ramp for FCB 05 Speed control.

Value range: See parameter "9598.1 Setpoint source velocity".
This parameter sets the source for the maximum jerk of FCB speed control.

If the parameter is set to "Local setpoint", the maximum jerk will be parameter "9598.10
Jerk local".

Unit: 1 rpm/sz.
Value range: 0 ... 2147483647, step 1.

If the parameter "9598.9 Source jerk" is set to "Local setpoint”, this parameter will be the
maximum jerk for FCB 05 Speed control.
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Actual values

9703.1
Velocity

FCB 06
Interpolated
speed control

General
parameters

9963.1
Setpoint cycle
control

Setpoints

9965.1
Setpoint speed
source

9965.2
Local speed
setpoint

Unit: 1073 rpm
Current actual velocity (in user-defined units, filtered for the display).

The FCB 06 interpolated speed control is used for cyclic preselected speed setpoints of
higher-level controllers. The higher-level controller is responsible for the following limits:

+ Jerk

* Acceleration

* Speed

Only the system limits speed and torque take effect in MOVIAXIS®.

Prerequisite is a synchronized bus system. This means that incoming process data has
a fixed time reference for the control system of the axis.

The new process data from the controller is sent within a fixed cycle time. This time must
be a multiple of the cycle time of the speed control loop (parameter "9821.1 Scanning
frequency n/X control"; 250 ps, 500 ps or 1 ms).

MOVIAXIS® now has the task of forwarding the incoming speed setpoints with a rough
time reference to the speed controller that operates with the shortest time reference.
Intermediate values must be interpolated for this purpose. The setpoint flow is delayed
by one communication cycle to carry out this interpolation.

The incoming position over two process data is interpreted in user-defined units.

Unit: us.
Value range: 500 ... 20000, Step 500.

The setpoint cycle of the controller indicates the time intervals used by the higher-level
controller to send speed setpoints. This time must be a multiple of the cycle time of the
speed control loop (parameter "9821.1 Scanning frequency n/X control").

This parameter sets the source for the speed setpoint of FCB 06 Interpolated speed con-
trol.

If the parameter is set to "Local setpoint”, the source will be parameter "9965.2 Setpoint
speed local".

Unit: 10° rpm
Value range: —10000000 ... 0 ... 10000000, step 1.

If the parameter "9965.1 Setpoint source speed" is set to "Local setpoint”, this parameter
will be the setpoint speed for FCB 06 Interpolated speed control.
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Parameter description FCB parameter setting

P600

Limit values

9965.5 Value range:
Torque limit mode « 0 = single channel

* 1 =two channels

» 2 =four channels

The following modes can be set for limiting the torque:
+ 0 =single channel

A limit value for all quadrants of the n-M diagram ("parameter "9965.6 Torque limit Q1
abs. source").

limit
Source: P 9965,6
Limit, local: P 9965,7 M
___________________ max
2nd quadrant: n<0,M>0 1st quadrant: n>0,M>0
Vd A > n
N = actual
3rd quadrant: n<0,M<0 4th quadrant: n>0, M <0
___________________ M.
Source: P 9965,6 min
Limit, local: ~ -P 9965,7
57640aen

Fig. 46: Torque limits for mode 0 (9965.5)

« 1 =two channels

One value each for regenerative and motor range (parameter "9965.6 Torque limit Q1
abs. source and parameter "9965.8 Torque limit Q2 abs. source").

_______ -
Source: P 9965,8 ~

Limit local: P 9965,9 N Source: P 9965.6

N Limit local: P 9965,7
S

2nd quadrant: n<0, M >0 1st quadrant:n >0, M >0
Vd A

W
3rd quadrant: n<0,M<0 4th quadrant:n >0, M <0

/
=]

_______ -
Source: P 9965,6 ~

Limit local: ~ -P 9965,7 < Source: P 9965,8

N Limit local:  -P 9965,9
N—

57641aen
Fig. 47: Torque limits for mode 1 (9965.5)
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9965.6
Abs. source torque
limit Q1

9965.7
Abs. local torque
limit Q1

9965.8
Abs. Source torque
limit Q2

« 2 =four channels

Every quadrant, whether regenerative, motor, positive or negative direction of rotation
receives its own limit value.

limit

Source: P 9965,6 M

_________ ~ oL )
Source: P 9965.8 N Limit local: P 9965,7 max

Limit local: P 9965,9

2nd quadrant: n<0,M>0 1st quadrant: n>0,M>0
A

actual

%
3rd quadrant: n<0,M<0 X 4th quadrant: n>0, M <0

/ Source: P 9965,12
Limit local: P 9965,13

Source: P 9965,10 / min
Limit local: P 9965,11 Y4 o
———————— Same incline !

57642aen
Fig. 48: Torque limits for mode 2 (9965.5)

Value range: See parameter "9598.1 Setpoint source velocity" FCB speed control.

This parameter sets the source for the torque limit of the first quadrant (positive direction
of rotation, motor mode) of FCB 06 Interpolated speed control.

If the parameter is set to "Local setpoint", the source will be parameter "9965.7 Torque
limit Q1 abs. local".

Unit: %
Resolution: 1073,
Value range: 0 ... 10000 ... 1000000, step 1.

If the parameter "9965.6 Torque limit Q1 abs. source" is set to "Local setpoint", this
parameter will be the torque limit for FCB 06 Interpolated speed control in the relevant
quadrant.

Value range: See parameter "9598.1 Setpoint source velocity" FCB speed control.

This parameter sets the source for the torque limit of the second quadrant (negative
direction of rotation, motor mode) of FCB 06 Interpolated speed control.

If the parameter is set to "Local setpoint”, the source will be parameter "9965.9 Torque
limit Q2 abs. local".
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9965.9
Abs. local torque
limit Q2

9965.10
Abs. Source torque
limit Q3

9965.11
Abs. local torque
limit Q3

9965.12
Abs. Source torque
limit Q4

9965.13
Abs. local torque
limit Q4

Unit: %
Resolution: 1073,
Value range: 0 ... 10000 ... 1000000, step 1.

If the parameter "9965.8 Torque limit Q2 abs. source" is set to "Local setpoint", this
parameter will be the torque limit for FCB 06 Interpolated speed control in the relevant
quadrant.

Value range: See parameter "9598.1 Setpoint source velocity" FCB speed control.

This parameter sets the source for the torque limit of the third quadrant (negative direc-
tion of rotation, regenerative) of FCB 06 Interpolated speed control.

If the parameter is set to "Local setpoint", the source will be parameter "9965.11 Torque
limit Q3 abs. local".

Unit: %
Resolution: 1073,
Value range: 0 ... 10000 ... 1000000, step 1.

If the parameter "9965.10 Torque limit Q3 abs. source" is set to "Local setpoint", this
parameter will be the torque limit for FCB 06 Interpolated speed control in the relevant
quadrant.

Value range: See parameter "9598.1 Setpoint source velocity" FCB speed control.

This parameter sets the source for the torque limit of the fourth quadrant (positive direc-
tion of rotation, regenerative) of FCB 06 Interpolated speed control.

If the parameter is set to "Local setpoint", the source will be parameter "9965.13 Torque
limit Q4 abs. local".

Unit: %
Resolution: 1073,
Value range: 0 ... 10000 ... 1000000, step 1.

If the parameter "9965.12 Torque limit Q4 abs. source" is set to "Local setpoint", this
parameter will be the torque limit for FCB 06 Interpolated speed control in the relevant
quadrant.
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9965.16
Positive transition
mode

Parameter description FCB parameter setting P
P600

+ 0=Center
* 1 = Motor mode
+ 2 = Regenerative mode

The transition cannot take place suddenly between quadrants 1 and 2, or 3 and 4. For
this reason, a linear transition is used with the slope of the P-component of the speed
controller, see formula on page 196.

The transition will usually take place between quadrants 1 and 2, or 3 and 4 with speed
0. The effective limit torque for speed 0 is the average of the set limit torques of the adja-
cent quadrants (central transition mode and transition speed 0).

It may be required not to place the transition in the center with speed zero. In this case,
the speeds can be set using parameters for which the limit torques merge. The param-
eter "9965.14 Transition speed positive" defines the transition speed for the positive
torque limit, which means between quadrants 1 and 2. Parameter "9965.15 Transition
speed negative" is used to set the transition speed for the negative torque limit between
quadrants 3 and 4.

The specified transition speed can refer to the center of the transition area or to the
motor or generative transition point of the transition area. The parameter "9965.16 Pos-
itive transition mode" determines the mode for the transition of the positive torque limit
between quadrants 1 and 2. "9965.17 Negative transition mode" refers to the transi-
tion between quadrants 3 and 4.

You can leave one of the two transition points at a specified speed by changing the
amount of the torque limits and the resulting change of width of the transition area.

“ Mset,b
MZa = MGenfar 77777777777777777777777777 ™ An >
MZ = MGen _____
Y
\Y
\
AM
\\‘.
\\.“.
Wy
L M, = Myt
Transition speed
9965.14 / 9965.15
D >
% >
n

Transition mode positive = "centered”

57645aen
Fig. 49: Positive transition mode — center
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When increasing from M2 to M2a, the transition line moves up (An becomes larger),
while the slope remains the same.

A Mset,b
M2a = MGen_a .........................\ - An >
MZ = Iv'Gf-;n _____ Y
\
\
\
\ AM
\
\
\
-P-—-—-——-—=- M1 = MMot
Transition speed
9965.14 / 9965.15
D -
N o
Transition mode positive = "motor” n
57646aen

Fig. 50: Positive transition mode — motor

When increasing from M2 to M2a, only the transition curve is extended (An also
becomes larger) while the slope remains the same.

Calculating An:

_ (M1 - MZ) xZ x MMotor_rated
=~ "Nx200x T xJ xP

gain

57647aen

M1 = Parameter "9965.6 Torque limit Q1 abs. source" or parameter "9965.12
Torque limit Q4 abs. source" taking the decimal places into account.

M2 = Parameter "9965.8 Torque limit Q2 abs. source" or parameter "9965.10
Torque limit Q3 abs. source" taking the decimal places into account.

Z = Parameter "9556.1 Torque numerator" (conversion of user-defined units into
rated motor torque)

Mwotor rated = Parameter "9610.1 Rated motor torque”

N = Parameter "9557.1 Torque denominator" (conversion of user-defined units
into rated motor torque)

Jiot Parameter "9817.1 Total moment of inertia"

Pgain = Parameter "9797.1 P-gain speed controller”
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Parameter Description
Parameter description FCB parameter setting

9965.14
Positive transition
speed

9965.17
Negative transition
mode

9965.15
Negative transition
speed

Actual values

9703.1
Velocity

Unit: 103 rpm
Value range: —10000000 ... 0 ... 10000000, step 1.
Positive transition speed (quadrants 1 and 2).

Value range: See parameter "9965.16 Positive transition mode".
Negative transition mode (quadrants 3 and 4).

Unit; 1073 rpm
Value range: —10000000 ... 0 ... 10000000, step 1.
Negative transition speed (quadrants 3 and 4).

Unit: 10 rpm
Current actual velocity; in user-defined units, filtered for the display.
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P60. Parameter description FCB parameter setting

P600

FCB 07 Torque
control

Setpoints

9599.1
Setpoint source
torque

9599.2
Local setpoint
torque

Limit values

9599.3
Source velocity
limit

9599.4
Local velocity limit

9599.5
Source jerk

MOVIAXIS® can be run as a torque-controlled axis.

The user can specify limit values for speed, acceleration and jerk as the basic conditions
for torque control. The actual torque setpoint for the drive controller is generated in the
controller cycle by a ramp generator integrated in MOVIAXIS® using the specified limit
values.

The maximum speed can be limited during torque control. The speed limit can be
changed dynamically using process data.

Value range: See parameter "9598.1 Setpoint source velocity" FCB speed control.
This parameter sets the source for the setpoint torque of FCB torque control.

If the parameter is set to "Local setpoint”, the source will be parameter "9599.2 Setpoint
torque local".

Unit: %
Resolution: 1073,
Value range: —1000000 ... 0 ... 1000000, step 1.

If the parameter "9599.1 Setpoint source torque" is set to "Local setpoint", this param-
eter will be the setpoint torque for FCB 07 Torque control.

Value range: See parameter "9598.1 Setpoint source velocity" FCB speed control.
This parameter sets the source for the setpoint velocity of FCB 07 Torque control.

If the parameter is set to "Local setpoint", the torque limit will be parameter "9594 .4
Velocity limit local".

Unit; 103 rpm.
Value range: 0 ... 1000000, step 1.

If the parameter "9599.3 Source velocity limit" is set to "Local setpoint", this parameter
will be the velocity limit for FCB 07 Torque control.

Value range: See parameter "9598.1 Setpoint source velocity" FCB speed control.
This parameter sets the source for the maximum jerk of the FCB 07 torque control.

If the parameter is set to "Local setpoint", the maximum jerk will be parameter "9599.6
Jerk local".
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Parameter description FCB parameter setting P60.

9599.6
Local jerk

Actual values

9985.1
User-defined unit
torque

Unit: 1 rpm/sz.
Value range: 0 ... 2147483647, step 1.

If the parameter "9599.5 Source jerk" is set to "Local setpoint”, this parameter will be the
maximum jerk for FCB 07 Torque control.

Unit: %

Resolution: 1073,

Value range: —2147483648 ... 2147483647, step 1.

Current torque; in user-defined units, filtered for the display.
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FCB 08
Interpolated
torque control

General
parameters

9963.1
Setpoint cycle
control

Parameter Description
Parameter description FCB parameter setting

For applications with a higher-level (motion control) controller, this controller usually cal-
culates a track profile (x, y, z) for several drive axes. The axis is then assigned one set-
point (position, speed, torque) that it has to follow. MOVIAXIS® only limits the setpoints
using the unit's internal system limits. The application limits for speed, acceleration and
jerk must be taken from the track curve and are then controlled by the controller.

The cycle in which the controller sends the setpoints to the axes does not usually corre-
spond with the setpoint processing cycle of MOVIAXIS® (500 ps). If MOVIAXIS® were
to see the same controller setpoint for several cycles, a step-shaped actual torque value
would result. To prevent this from happening, the axis can calculate intermediate values
(interpolate) if it knows the controller cycle — interpolated speed control. MOVIAXIS® can
be set to different cycles of higher-level controllers.

The FCB 08 interpolated torque control is used for cyclic preselected speed setpoints of
higher-level controllers. The higher-level controller is responsible for the following limits:

o Jerk
* Acceleration
* Speed

Only the speed and torque system limit takes effect in MOVIAXIS®. Prerequisite is a
synchronized bus system. This means that incoming process data has a fixed time
reference for the control system of the axis.

The new process data from the controller is sent within a fixed cycle time. This time must
be a multiple of the cycle time of the speed control loop (parameter "9821.1 Scanning
frequency n/X control"; 250 ps, 500 ys or 1 ms).

MOVIAXIS® now has the task of forwarding the incoming torque setpoints with a rough
time reference to the speed controller that operates with the shortest time reference.
Intermediate values must be interpolated for this purpose. The setpoint flow is delayed
by one communication cycle to carry out this interpolation.

The incoming position over two process data is interpreted in user-defined units.

Unit: us.
Value range: 500 ... 20000, Step 500.

The setpoint cycle of the controller indicates the time invervals used by the higher-level
controller to send torque setpoints. This time must be a multiple of the cycle time of the
speed control loop (parameter "9821.1 Scanning frequency n/X control").
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Parameter Description
Parameter description FCB parameter setting P60.

Setpoints

9964.1
Setpoint torque
source

9964.2
Local torque
setpoint

Actual values

9985.1
User-defined unit
torque

Value range: See parameter "9598.1 Setpoint source velocity" FCB speed control.

This parameter sets the source for the setpoint torque of FCB 08 Interpolated torque
control.

If the parameter is set to "Local setpoint”, the source will be parameter "9964.2 Setpoint
torque local".

Unit: %
Resolution: 1073,
Value range: —1000000 ... 0 ... 1000000, step 1.

If the parameter "9964.1 Setpoint torque speed" is set to "Local setpoint”, this parameter
will be the setpoint torque for FCB 06 Interpolated speed control.

Unit: %

Resolution: 1073

Value range: —2147483648 ... 0 ... 2147483647, step 1.
Current torque; in user-defined units, filtered for the display.
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P60. Parameter description FCB parameter setting
P600
FCB 09 MOVIAXIS® has a number of positioning mode types. These types are described briefly
Positioning in the following section. FCB "Positioning" can be instanced to a maximum of 64 times.
Absolute The position setpoint in user-defined units is interpreted as an absolute target and is
positioning converted and executed in system units.
The travel range in system units is * (23'1 -2). If this travel range is exceeded after the
conversion, the FCB issues an error.
Relative The position setpoint in user-defined units is interpreted as the offset for the last setpoint
positioning that was transferred. After it has been converted into system units, it is added to the last

Modulo in positive
direction with
absolute position
specification

Modulo in positive
direction with
relative position
specification

Modulo in negative
direction with
absolute position
specification

Modulo in negative
direction with
relative position
specification

setpoint.

If the time calculated in system units is outside the travel range of + (232 —2), the FCB
issues an error.

The position setpoint in user units is interpreted as the absolute position. It must be
within the Modulo range of the active drive:

Lower limit = "Modulo underflow"
Upper limit = "Modulo overflow"

If the position setpoint is outside this range, an error is issued. The drive always turns in
a positive direction to reach the specified position.

The position setpoint in user units is interpreted as the offset for the last setpoint that
was transferred. After it has been converted into system units, it is added to the last set-
point.

The position setpoint must be positive, otherwise an error is issued.
The drive always turns in a positive direction to reach the new position.

The position setpoint in user units is interpreted as the absolute position. It must be
within the Modulo range of the active drive:

Lower limit = "Modulo underflow"
Upper limit = "Modulo overflow"

If the position setpoint is outside this range, an error is issued. The drive always turns in
a negative direction to reach the new position.

The position setpoint in user-defined units is interpreted as the offset for the last setpoint
that was transferred. After it has been converted into system units, it is added to the last
setpoint.

The position setpoint must be negative, otherwise an error is issued.
The drive always turns in a negative direction to reach the new position.
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Parameter Description

Modulo with
shortest distance
with absolute
position
specification

Modulo with
relative position
specification

9885.1
Use control bit
"Feed enable"

9885.2
Control bit
"Accept position”

Parameter description FCB parameter setting P
P600

The position setpoint in user-defined units is interpreted as the absolute position. It must
be within the Modulo range of the active drive:

Lower limit = "Modulo underflow"
Upper limit = "Modulo overflow"
If the position setpoint is outside this range, an error is issued.

The direction of the drive is determined using the last setpoint position ( = current actual
position after activation without an "In position" message) and the current setpoint posi-
tion. This value is used to determine the shortest distance and, therefore, the direction
of rotation for positioning.

The position setpoint in user-defined units is interpreted as the offset for the last setpoint
that was transferred. After it has been converted into system units, it is added to the last
setpoint.

The sign of the position setpoint determines the direction of rotation of the drive.

General parameters valid for all instances.

Value range:
+ 0=No
* 1=Yes

This parameter specifies whether "Feed enable" is to be used in the control word or not.

If this parameter is set to "Yes", a "Feed enable" bit must also be set in the layout of the
control word. If the control word does not contain such a bit, this parameter must be set
to "No", else the drive will not start.

The "Feed enable" bit in the control word must be set during the entire positioning dis-
tance. Deactivating feed enable results in standstill of the drive with the maximum decel-
eration of FCB 09 Positioning (index 9886.8 — 9949.8, depending on the instance). FCB
09 remains here. The positioning procedure is continued with a resetting of feed enable.

Value range:
+ 0=No
* 1=Yes

This parameter specifies whether the "Accept position" bit is to be used in the control
word or not.

If this parameter is set to "Yes", an "Accept position" bit must also be set in the layout of
the control word. If the control word does not contain such a bit, this parameter must be
set to "No", else the drive will not start.

The "Accept position" bit must receive a positive edge for each new positioning proce-
dure to accept the position. This is especially advantageous in the relative operating
modes (index operating mode 9886.1 — 9949.1) — Relative cycles of the same position
widths. The number of positive edges is saved and immediately processed. Example:
Setpoint position relative to 100 revolutions. 220 revolutions are traveled by two quick
successive changeovers (toggle) of the "Accept position" bit in the control word.
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9885.3 The window width for the "In position" message specifies when MOVIAXIS® reports

In Position window

9885.4
In Position
hysteresis

9885.5

Setpoint deviation
window positioning

204

back that the target position is reached in the status word of the PLC. The position
window can now also be provided with a hysteresis using the parameter "Hysteresis
range In position" message. The actual position can dip into the hysteresis range when
it has entered the position window without losing the "In position". This prevents the bit
from "bouncing".

Target position

Hysteresis range

Position window

Hysteresis range

In position

1 |
0 >

The "In position" message operates in the FCB according to the following rules:

» Itis only set by FCB 09 Positioning or FCB 12 Referencing when traveling to basic
setting.

» It will not be lost if there is a change from FCB09 to any other FCB, e.g. have brake
applied with FCB 13 Stop at application limit. The change must occur within the posi-
tion window and the hysteresis range.

* Goes to "0" when:

» Leaving the position window and the hysteresis range
» There is a new travel instruction within FCB 09
» There is a change to another FCB and it leaves the window

See parameter "9885.3 In Position window".

Setpoint deviation window positioning specifies as of which lag distance (offset of set-
point position to actual position) an error should be triggered. The maximum lag distance
is then divided by 2 in the setpoint deviation window. The parameter only takes effect in
FCBO09 Positioning.
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9729.18

Response setpoint
deviation
positioning

Instance data

P600

Value range:

* 0= Noresponse

+ 1 =Display only

» 5 = Qutput stage inhibit / waiting

* 6 = Stop at emergency stop limit / waiting
+ 8 = Stop at application limit / waiting
» 10 = Stop at system limit / waiting

* Noresponse

Error is ignored

+ Display only

The 7-segment display shows the status but the axis does not respond.
* Output stage inhibit / waiting

The axis changes to the state output stage inhibited and applies a mechanical brake, if
installed. If no brake is installed, the motor will coast to a halt. After a restart, the axis
performs a warm start and is ready to operate again without delay.

+ Stop at emergency stop limit / waiting

The motor is stopped at the emergency stop ramp. After a restart, the axis performs a
warm start and is ready to operate again without delay.

» Stop at application limit / waiting

The motor is stopped at the application limit. After a restart, the axis performs a warm
start and is ready to operate again without delay.

» Stop at system limit / waiting

The motor is stopped at the system limit. After a restart, the axis performs a warm start
and is ready to operate again without delay.

The response is set to setpoint deviation window positioning exceeded.

FCB Positioning can be assigned to an instance 64 times, e.g. for table positioning.
Each instance can be then selected in the control word. This means all subsequent
parameters exist 64 times in ascending order sorted by index.

This means that the
» instance 0 has the basic index 9886
* instance 63 has the basic index 9949.
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9886.1 — 9949.1
Operating mode

Value range:

* 0= Absolute

* 1 =Relative

» 2= Modulo absolute positive direction
» 3 = Modulo relative positive direction

* 4 = Modulo absolute negative direction
» 5= Modulo relative negative direction

* 6 = Modulo shortest distance absolute
» 7 = Modulo shortest distance relative

Absolute: In this operating mode, an incoming setpoint position is approached in an
absolute manner. In this case, the maximum travel range is + 32768 motor revolutions.
If higher values are specified, MOVIAXIS® will issue error 18 (internal software error).

Relative: In this operating mode, an incoming setpoint position is approached in a rela-
tive manner. It is recommended to use the "Accept position" bit on the control word. In
this way, the position is approached in a relative manner for each edge even when the
relative setpoint position does not change.

In this case, the maximum travel range is + 32768 motor revolutions. If higher absolute
values are specified, MOVIAXIS® will issue error 18 (internal software error). The max-
imum relative setpoint position that can be specified in a travel command is 32768 motor
revolutions.

Modulo operating modes: The Modulo operating modes represent a travel range of
"9594.1 Modulo underflow" to "9594.10 Modulo overflow" for the parameter "9839.1
Position Modulo".

Using the user-defined units (see motor startup routine), odd-numbered ratios can be
represented infinitely, e.g. a turntable with infinite gear ratio that always moves in one
direction. The modulo absolute position is always maintained between overflow and
underflow independent of the drive revolutions. Reference travel must always be per-
formed when replacing MOVIAXIS® or the motor.

+ Modulo absolute positive direction: In this operating mode, an incoming setpoint
position is approached in an absolute manner within the Modulo travel range. The
travel direction is always positive (looking onto the motor shaft: positive direction of
rotation). The setpoint position is only valid within the Modulo limits. If higher or lower
values are specified, MOVIAXIS® will issue error 18 (internal software error). No
more than one revolution per travel command can be moved in this operating mode.
This is not a complete revolution but a revolution minus the resolution of the set user-
defined unit.

» Modulo relative positive direction: In this operating mode, an incoming setpoint
position is approached in a relative manner within the Modulo travel range. The travel
direction is always positive (looking onto the motor shaft: Positive direction of rotation
for parameter "8537.0 Change direction of rotation" set to "OFF"). Several Modulo
travel ranges can be specified here (up to a maximum + 32768 motor revolutions).
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9886.2 — 9949.2
Positioning
setpoint source

9886.3 — 9949.3
Local positioning
setpoint

Modulo absolute negative direction: Like the "Modulo absolute positive direction"
operating mode, but in negative direction.

Modulo relative negative direction: Like the "Modulo relative positive direction"
operating mode, but in negative direction.

Modulo absolute shortest distance: In this operating mode, the drive always
travels the shortest distance within the Modulo travel range. This can mean a positive
or negative direction. The setpoint position is only valid within the Modulo limits. If
higher or lower values are specified, MOVIAXIS® will issue error 18 (internal soft-
ware error).

Modulo relative shortest distance

The following settings apply to all operating modes.

The reset behavior of parameter "9998.1 Position mode" in conjunction with absolute
encoders depends on the following settings:

If set to "without overflow counter”, the unit will always be positioned in the abso-
lute range of the encoder following a CPU reset and system restart, e.g. with Hiper-
face 4096 motor revolutions. This means a position loss in the event of encoder over-
flow. If the position range of the absolute encoder is not exceeded, no reference
travel is required when replacing MOVIAXIS® because no overflows can be stored
in the MOVIAXIS®. Reference travel is only required when the motor is replaced.

When set to "with overflow counter”, the complete + 32768 motor revolutions are
utilized. MOVIAXIS® internally stores absolute encoder overflows. This also func-
tions when the axis is moved to overflow without electrical current. This is ensured
by checking the travel range. Reference travel must always be performed when
replacing MOVIAXIS® or the motor.

Value range: See parameter "9598.1 Setpoint source velocity" FCB speed control.

This parameter sets the source for the positioning setpoint of FCB 09 Positioning.

If set to "Local setpoint", the source will be parameter "9886.3-9949.3 Positioning set-
point local".

Unit: U.
Resolution: 1/65536.
Value range: —2147483648 ... 0 ... 2147483647, step 1.

If the parameter "9886.2-9949.2 Positioning setpoint source" is set to "Local setpoint”,
this parameter will be the positioning setpoint for FCB 09 Positioning.
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9886.4 — 9949.4
Max. positioning
velocity positive
source

9886.5 — 9949.5
Local. max.
positioning velocity
positive

9886.12 —9949.12
Source max.
positioning velocity
negative

9886.13 —9949.13
Local max.
positioning velocity
negative

9886.6 — 9949.6
Source max.
acceleration

9886.7 — 9949.7
Local max. velocity

Value range: See parameter "9598.1 Setpoint source velocity" FCB speed control.

This parameter sets the source for the positioning velocity positive of FCB 09 Posi-
tioning.

If set to "Local setpoint”, the source will be parameter "9886.5 — 9949.5 Positioning".

Unit: 1073 rpm.
Value range: 0 ... 10000000, step 1.

If the parameter "9886.4 — 9949.4 Positioning velocity positive source" is set to "Local
setpoint", this parameter will be the positive velocity for FCB 09 Positioning.

Value range: See parameter "9598.1 Setpoint source velocity" FCB speed control.

This parameter sets the source for the positioning velocity negative of FCB 09 Posi-
tioning.

If set to "Local setpoint”, the source will be parameter "9886.13 — 9949.13 Positioning
velocity negative local".

Unit: 103 rpm.
Value range: 0 ... 10000000, step 1.

If the parameter "9886.12-9949.12 Positioning velocity negative source" is set to "Local
setpoint”, this parameter will be the negative velocity for FCB 09 Positioning.

Value range: See parameter "9598.1 Setpoint source velocity" FCB speed control.
This parameter sets the source for the acceleration positive of FCB 09 Positioning.

If set to "Local setpoint”, the source will be parameter "9886.7-9949.7 Acceleration pos-
itive local".

Unit: 1072 rpm/s
Value range: 0 ... 300000 .. 2147483647, step 1.

If the parameter "9886.6 — 9949.6 Max. acceleration source" is set to "Local setpoint”,
this parameter will be the positive acceleration for FCB 09 Positioning.
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9886.8 — 9949.8
Source max.
deceleration

9886.9 — 9949.9
Local max.
deceleration

9886.10—9949.10
Source jerk

9886.11 — 9949.11
Local jerk

9704.1
Position

9839.1
Position Modulo
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Value range: See parameter "9598.1 Setpoint source velocity" FCB speed control.
This parameter sets the source for the deceleration of FCB 09 Positioning.

If set to "Local setpoint”, the source will be parameter "9886.9 — 9949.9 Max. decelera-
tion local".

Unit: 1072 rpm/s
Value range: 0 ... 300000 .. 2147483647, step 1.

If the parameter "9886.8-9949.8 Deceleration source" is set to "Local setpoint", this
parameter will be the deceleration for FCB 09 Positioning.

Value range: See parameter "9598.1 Setpoint source velocity" FCB speed control.
This parameter sets the source for the jerk of FCB 09 Positioning.
If set to "Local setpoint”, the source will be parameter "9886.11- 9949.11 Jerk local".

Unit: 1 rpm/s?.
Value range: 1 ... 2147483647, step 1.

If the parameter "9886.10-9949.10" Jerk source" is set to "Local setpoint", this param-
eter will be the jerk for FCB 09 Positioning.

Unit: U.

Resolution: 1/65536.

Value range: —2147483648 ... 0 ... 2147483647, step 1.

Current actual position in user-defined units, filtered for the display.

Unit: U.

Resolution: 1/65536.

Value range: —2147483648 ... 0 ... 2147483647, step 1.

Current actual Modulo position in user-defined units, filtered for the display.
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FCB 10
Interpolated
positioning

9963.1
Setpoint cycle
control

9966.1
Source setpoint
position

9966.2
Local setpoint
position

Parameter Description
Parameter description FCB parameter setting

The FCB 10 Interpolated positioning is used for cyclic preselected position setpoints of
higher-level controllers, e.g. MotionControl.

The higher-level controller is responsible for the following limits:

« Jerk

» Acceleration

* Speed

Only the system limits speed and torque take effect in MOVIAXIS®.

Prerequisite is a synchronized bus system. This means that incoming process data has
a fixed time reference for the control system of the axis.

The new process data from the controller are sent within a fixed cycle time. This time
must be a multiple of the cycle time of the speed control loop (parameter "9821.1 Scan-
ning frequency n/X control"; 250 ps, 500 ys or 1 ms).

MOVIAXIS® now has the task of forwarding the incoming positions with a rough time ref-
erence to the operating position controller with the shortest time reference. Intermediate
values must be interpolated for this purpose. The setpoint flow is delayed by one com-
munication cycle to carry out this interpolation.

The incoming position over two process data is interpreted in user-defined units.

Unit: us.
Value range: 500 ... 20000, step 500.

The setpoint cycle of the controller indicates the time intervals used by the higher-level
controller to send position setpoints. This time must be a multiple of the cycle time of the
position control loop (parameter "9821.1 Scanning frequency n/X control").

Value range: See parameter "9598.1 Setpoint source velocity" FCB speed control.

This parameter sets the source for the positioning setpoint of FCB 10 Interpolated posi-
tioning.

If the parameter is set to "Local setpoint”, the source will be parameter "9966.2 Setpoint
position local".

Unit: U.
Resolution: 1/65536.
Value range: —2147483648 ... 0 ... 2147483647, step 1.

If the parameter "Setpoint position source" is set to "Local setpoint", this parameter will
be the position setpoint for FCB 10 Interpolated positioning.
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9966.4
Setpoint deviation
window positioning

9729.18

Response setpoint
deviation
positioning

9966.3
Setpoint deviation
positioning

9704.1
Position

9839.1
Position Modulo
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Unit: U.
Resolution: 1/65536.
Value range: 0 ... 65536 ... 2147483647, step 1.

The setpoint deviation window for positioning specifies the allowed dynamic deviation of
the setpoint from the actual value in user-defined units until an error is triggered. The
error response is set in parameter "9729.18 Response setpoint deviation positioning".

* 0= Noresponse

» 1 =Display only

» 2 = Output stage inhibit / locked

+ 3 = Stop at emergency stop limit / locked
» 5 = Output stage inhibit / waiting

* 6 = Stop at emergency stop limit / waiting

» 8 = Stop at application limit / waiting

» 9 = Stop at application limit / locked

» 10 = Stop at system limit / waiting

» 11 = Stop at system limit / locked

The response is set to setpoint deviation window positioning exceeded.

Unit: U.

Resolution: 1/65536.

Value range: —2147483648 ... 0 ... 2147483647, step 1.
Displays the setpoint deviation positioning in user-defined units.

Unit: U.

Resolution: 1/65536.

Value range: —2147483648 ... 0 ... 2147483647, step 1.

Current actual position in user-defined units, filtered for the display.

Unit: U.

Resolution: 1/65536.

Value range: —2147483648 ... 0 ... 2147483647, step 1.

Current Modulo actual position in user-defined units, filtered for the display.
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FCB 12 Reference
travel

Actual values

9857.1 Indicates the state that the reference travel is currently in.
Reference travel

status

9703.1 Unit: 1073 rpm.

Velocity Current actual velocity in user-defined units, filtered for the display.
9704.1 Unit: U.

Position Resolution: 1/65536.

Value range: —2147483648 ... 0 ... 2147483647, step 1.
Current actual position in user-defined units, filtered for the display.

9839.1 Current Modulo actual position in user-defined units, filtered for the display.
Position Modulo Unit: U.

Resolution: 1/65536.
Value range: —2147483648 ... 0 ... 2147483647, step 1.
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FCB 18 FCB 18 Encoder adjustment is used for commutation of asynchronous AC motors. The
Encoder drive must be disconnected from the load and gear units. The motor must first be started
adjustment up.

When changing to FCB 18 Encoder adjustment, the calibration procedure is immedi-
ately started and runs through the following states:

0. Inactive: FCB is not selected.

1. Current build-up: Adjustment is started by selecting the FCB. Parameter "10054.1
Write control encoder adjustment" is set to "inactive".

2. Wait 1: The motor waits until the mechanical transient process at the motor shafts is
finished.

3. Turn forward: The drive now rotates forward one revolution (as viewed from the
motor shaft, positive direction of rotation). The revolution in positive direction of rota-
tion is very important, else the wiring may be incorrect and parameter "10054.3
Encoder adjustment status" changes to status 10 error. The parameter "8537.0
Change direction of rotation" reverses the direction of rotation (first negative then
positive direction of rotation).

4. Wait 2: The motor waits until the mechanical transient process at the motor shaft is
finished.

5. Turn backward: The motor shaft turns back to the old position.

6. Wait 3: The motor waits until the mechanical transient process at the motor shaft is
finished.

7. Copy: Depending on the connected motor, MOVIAXIS® now waits for a response
from the user or higher-level controller. In the meantime, the parameter "10054.1
Measured encoder offset" is continually compared with the position of the motor
shaft. Parameter "10054.2 Write position encoder offset" now contains the result of
the measurement. There are several ways to adjust the encoder:

* Resolver motors

* Mechanical rotation of the resolver: The resolver must now be rotated against
the motor shaft until reading of parameter "10054.1 Measured encoder offset"
issues zero. Depending on the parameter set, you have to set parameter "9834.1;
9834.2; 9834.3 Encoder offset" to zero.

» Saving an encoder offset in MOVIAXIS®: Depending on the parameter set,
directly enter parameter "10054.1 Measured encoder offset" in parameter
"9834.1; 9834.2; 9834.3 Encoder offset".

» Hiperface motors

» Writing the encoder (zeroing): For writing the encoder, you have to set param-
eter "10054.4 Write control encoder adjustment” to "Write". Parameter "10054.1
Measured encoder offset" is then written to the Hiperface encoder. To check
afterwards, a new measurement is automatically started again from point 1.
Parameter "10054.1 Measured encoder offset" must display zero afterwards.
Depending on the parameter set, you have to set parameter "9834.1; 9834.2;
9834.3 Encoder offset" to zero.

+ Saving an encoder offset in MOVIAXIS®: Depending on the parameter set,
directly enter parameter "10054.1 Measured encoder offset" in parameter
"9834.1; 9834.2; 9834.3 Encoder offset".

Encoder adjustment is now finished. The motor is ready for operation when the FCB is
changed. The individual states can be queried using parameter "10054.3 Status
encoder adjustment".
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For special purposes, an expert function can be used to write an arbitrary encoder offset
to the Hiperface encoder.

To do this, the parameter "10054.4 Write control encoder adjustment" must be set to "Do
not copy” in the state "7 Copy". Next, enter the required encoder offset in parameter
"10054.1 Measured encoder offset". The required encoder offset will be written in the
encoder by setting parameter "10054.4 Write control encoder adjustment” to "Write".

STOP

Note that under normal circumstances the encoder is not correctly adjusted after
this action.

10054.4
Write control
encoder
adjustment

Setpoints
10054.2

Write position
encoder
adjustment

10054.5
Measuring current

Value range:

* 0= Inactive

* 1 =Do not copy
+ 2= Write

Inactive: The FCB starts with this setting. If the parameter is set to another setting, it will
be reset to "inactive".

Do not copy: This setting is only used for special purposes to write an arbitrary encoder
offset to the Hiperface encoder.

Write: With this setting, the parameter "10054.1 Measured encoder offset" will be
written to the Hiperface encoder.

Unit: U.
Resolution: 1/65536.
Value range: 0 ... 4294967295, step 1.

This value is written for "Write control encoder adjustment = Write" in a Hiperface
encoder. The inaccuracy of "0" is determined by the friction compensation.

Unit: %.
Resolution: 1073,
Value range: 0 ... 100000 ... 1000000, step 1.

The measuring current must be set in the user-defined units of the torque. The mea-
suring current must not exceed the rated motor torque.
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Actual values

10054.1
Measured encoder
offset

10054.3
Encoder
adjustment status

FCB 20
Jog mode

Setpoints

9604.1
Positive speed
setpoint

9604.2
Negative speed
setpoint

Limit values

9604.5
Acceleration

Parameter description FCB parameter setting P
P600

Unit: U.
Resolution: 1/232.

Current measured encoder offset for which the encoder shaft has an incorrect setpoint
setting.

Value range:
* 0 =Inactive
* 1= Current generation

+ 2 =Waiting 1

* 3 = Rotate forward

* 4 =Waiting 2

* 5= Rotate backwards
* 6 =Waiting 3

+ 7=Copy

+ 8 =Do not copy

* 9= Finished

* 10 = Error

FCB 18 Status encoder adjustment.

MOVIAXIS® has a position-controlled jog mode function; this means that it is possible
to move an axis in positive or negative direction, for example, for alignment purposes,
in position-controlled mode using two adjustable speeds for each. The advantage of
this function is that it can be used with hoist applications for which the position is not per-
mitted to change when a change in load occurs when the drive is at a standstill.

Resolution: 1073,
Value range: 0 ... 1000000, step 1.

Positive speed setpoint in user-defined units (as seen onto the motor shaft, positive
direction of rotation).

Resolution: 1073,
Value range: 0 ... 1000000, step 1.

Negative speed setpoint in user-defined units (as seen onto the motor shaft, negative
direction of rotation).

Resolution: 1072 rpm/s
Value range: 0 ... 300000 ... 2147483647, step 1.
Jog acceleration in user-defined unit.
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9604.6 Resolution: 102 rpm/s
Deceleration Value range: 0 ... 300000 ... 2147483647, step 1.
Jog acceleration in user-defined unit.
9604.7 Resolution: 102 rpm/sz.
Jerk Value range: 1 ... 2147483647, step 1.

Jerk in user-defined unit for jog mode.

Actual values
9703.1 Unit: 1073 rpm

Velocity Current actual velocity in user-defined units, filtered for the display.

9704.1 Unit: U.
Position Resolution: 1/65536.
Current actual position in user-defined units, filtered for the display.

9839.1 Unit: U.
Position Modulo Resolution: 1/65536.
Value range: —2147483648 ... 0 ... 2147483647, step 1.
Current Modulo actual position in user-defined units, filtered for the display.
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FCB 21 This function is used to check the braking capability of a brake connected to
Brake test MOVIAXIS®. A test torque is applied electrically via the motor when the brake is applied.

Even when the brake has passed the brake test, it does not take on any safety functions
as far as machine safety is concerned in combination with MOVIAXIS®.

The brake is only tested in accordance with the set brake test torque. The actual "brake
breakaway torque" is not measured.

MOVIAXIS® supports four test modes:
1. A higher-level controller provides the setpoints and monitoring function for the test.
2. MOVIAXIS® performs a check in both directions compared to the set limit torques.

3. MOVIAXIS® only performs a check in positive direction compared to the set limit
torques.

4. MOVIAXIS® only performs a check in negative direction compared to the set limit
torques.

The test torque, test time and the direction of rotation of the test can be set. If a test is
not passed, the breakaway torque is documented.

The brake is considered to be "ok" when the motor shaft does not move more than 10°.
This is a fixed value.

IMPORTANT: The function does not check whether a brake is actually installed. If the
brake test is activated when a brake is not installed, the drive will move depending on
the brake test mode.

The FCB 21 brake test is used to check the function of a brake connected to MOVIAXIS®.
A parameterized test torque is applied in this test, which means the motor starts running
with applied brake.

NOTES
When the brake has passed the brake test, it does not take on any safety functions as
* far as machine safety is concerned in combination with MOVIAXIS®.
1 A check is not made to determine whether a brake is physically present. This means
that the brake test would also be performed without a brake.
This allows for the testing of external brakes.
9600.1 Value range:

Test + 1 = External setpoint selection

* 2 =Bipolar torque

+ 3 = Positive torque

* 4 = Negative torque
External setpoint selection

In this mode, the brake test is completely evaluated by a higher-level controller / PLC.
The brake test is running as long as the FCB is active. Possible travel movements are
not monitored.

Only the parameters for the speed setpoint "9600.4 and 9600.5" and test torque "9600.2
and 9600.3" are used. All other parameters are used in test modes 2 to 4 only.
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9600.7
Error response

9600.8
Status

Setpoints

9600.4
Setpoint speed
source

Parameter Description
Parameter description FCB parameter setting

Bipolar, positive and negative torque mode
In this mode, the brake test is completely evaluated and reported back by MOVIAXIS®.

Brake slipping, even when minimal, generates axle movement in the test direction.
When this movement exceeds one motor revolution, the brake is output as an error type
in parameter "9600.8 Status". Only the system limits are effective for the FCB brake test.

Use the test mode "bipolar", "positive" or "negative" depending on the application.

The duration of the set test torque can be set using parameter "9600.6 Test duration”.
The test result is stored in parameter "9600.8 Status" after successful completion of the
test.

Parameter "9600.4 Setpoint speed" is not effective here.

If an ongoing brake test is interrupted, an error message is issued. Speed monitoring is
deactivated for the duration of the brake test.

» Bipolar: Positive and negative test torque (brake test is performed twice)
» Positive: Only operated with a positive test torque
* Negative: Only operated with a negative test torque

Value range: See parameter "9729.16 Response external error"
This parameter is used to set the error response for the axis after a faulty brake test.

Value range: 0 ... 4294967295, step 1.

The following states can be displayed:

* No calibration.

» Calibration in progress.

» Calibration was aborted.

+ Brake OK.

» Brake faulty.

Brake "ok" or "faulty" can also be read in the status word.

Only mode 1.
Value range: See parameter "9598.1 Setpoint source velocity" FCB speed control.
This parameter sets the source for the speed setpoint of the FCB 21 brake test.

If the parameter is set to "Local setpoint”, the source will be parameter "9600.4 Setpoint
speed local".
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9600.5
Local speed
setpoint

Limit values

9600.2
Test torque source

9600.3
Local test torque

9600.6
Test time

9600.9
Protocol torque

Actual values

9985.1
User-defined unit
torque

P600

Only mode 1.
Resolution: 1073,
Value range: —1000000 ... 0 ... 1000000, step 1.

If the parameter "9600.8 Setpoint speed source" is set to "Local setpoint", this parameter
will be the setpoint speed for the FCB 21 brake test.

Value range: See parameter "9598.1 Setpoint source velocity" FCB speed control.
This parameter sets the source for the test torque of the FCB 21 brake test.

If the parameter is set to "Local setpoint”, the source will be parameter "9600.3 Test
torque local".

The test moment can not be changed during the test run. The test moment should be
based on the brake moment on the nameplate —10%.

Unit: %.
Resolution: 1073,
Value range: 0 ... 100000 ... 1000000, step 1.

If the parameter "9600.2 Test torque source" is set to "Local setpoint”, this parameter
will be the test torque for the FCB 21 brake test in user-defined units.

Only modes 2 — 4.
Unit: ms.
Value range: 0 ... 1000 ... 5000, step 1.

The test time is in mode 2 — 4 for the duration of the test. Afterwards "ok" or "faulty" is
displayed in the status brake.

SEW-EURODRIVE recommends a test time of 10 seconds.

Only modes 2 — 4.

Unit: %.

Resolution: 1073

Value range: 0 ... 1000000, step 1.

If the brake is faulty, the protocol torque shows the slip torque in user-defined units in
mode 2 — 4.

Unit: %.

Resolution: 1073

Value range: —2147483648 ... 2147483647, step 1.
Current torque in user-defined units, filtered for the display.
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FCB 22 The FCB 22 dual drive is suited for the following application:

Dual drive « Two drives are rigidly and mechanically connected to each other
» The setpoint is to be transferred as speed.
Both drives operate with their own speed controller, which transfers and receives var-
ious parameters via bus communication. Both drives are equivalent. The purpose is to
achieve a higher dynamics than with a master/slave arrangement because the slave
does not "wait" for the deviation from the master.
In terms of hardware, both axes must be equipped with a K-Net card as option. The
higher-level controller must also be fitted with a K-net master connection.

General

parameters

9963.1 Unit: us

Setpoint cycle Value range: 500...20000, step 500

control .
Setpoint cycle control.

Communication

10052.1 Unit: us

Setpoint cycle Value range: 500...20000, step 500

lateral

communication for
position balancing

10052.2
P-gain position
balancing
controller

Initialization

10052.27
Maximum
synchronizing
speed

10052.25
Threshold position
adjustment

10052.26
Threshold position
adjustment

Setpoint cycle lateral communication for position balancing function.

Unit: 10%/s
Value range: 0...20000...10000000, step 1
P-gain position balancing controller.

Unit: 1073 rpm
Value range: —10000000...0...10000000, step 1
FCB position balance maximum synchronizing speed.

Unit: U

Resolution: 1/65536

Value range: 1...32768...2147483647, step 1.
Threshold position adjustment.

Unit: U

Resolution: 1/65536

Value range: 1...131072...2147483647, step 1.
Setpoint deviation window dual drive adjustment phase.
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Setpoints

10052.3
Speed setpoint
source

10052.4
Speed setpoint
local

10052.5
Position balancing
setpoint source

10052.6

Position balancing
function setpoint
local

10052.7
Position difference

Limit values

10052.8
Setpoint deviation
response

10052.9
Setpoint deviation
window

10052.10
Current setpoint
deviation

Parameter description FCB parameter setting P
P600

Value range: See parameter "9995.1 Integrator initialization".
FCB Position balancing function speed setpoint source.

Unit: 103 rpm
Value range: —10000000...0...10000000, step 1
FCB Position balancing function speed setpoint local.

Value range: See parameter "9995.1 Integrator initialization".
FCB Position balancing setpoint source.

Unit: U

Resolution: 1/65536

Value range: —2147483647...0...2147483647, step 1.
Local position balancing function setpoint local.

Unit: U

Resolution: 1/65536

Value range: —2147483647...0...2147483647, step 1
Position difference.

Value range: See parameter "9729.18 Response setpoint deviation positioning'
Setpoint deviation response "dual drive".

Unit: U

Resolution: 1/65536

Value range: 0...65536...2147483647, step 1
Setpoint deviation windows "dual drive".

Unit: U

Resolution: 1/65536

Value range: —2147483647...0...2147483647, step 1
Setpoint deviation dual drive.
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10052.11
Torque limit mode

10052.12/14/16/18
Torque limit
Q1/2/3/4 source

10052.13/15/17/19
Torque limit
Q1/2/3/4 local

10052.22
Positive transition
mode

10052.20
Transition speed
positive

10052.23
Negative transition
mode

10052.21
Negative transition
speed

Actual values

9703.1
Velocity

Value range: See parameter "9965.5 Torque limit mode"
FCB Position balance torque limit mode.

Value range: See parameter "9995.1 Integrator initialization".
FCB Position balancing torque limit Q1/2//3/4 source.

Unit: %

Resolution: 103

Value range: 0...10000...10000000, step 1

FCB Position balancing torque limit Q1/2//3/4 local.

Value range: See parameter "9965.16 Positive transition mode"
FCB Position balance transition mode positive.

Unit; 1073 rpm
Value range: —10000000...0...10000000, step 1
FCB Position balance transition speed positive.

Value range: See parameter "9965.16 Positive transition mode"
FCB Position balance transition mode negative.

Unit: 1073 rpm
Value range: —10000000...0...10000000, step 1
FCB Position balance transition speed negative.

Unit; 103 rpm
Actual speed in user-defined unit, filtered for display.
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4.6 Parameter description for unit functions

Setup
9702.4 Value range:
Active parameter « 0= None
set
* 1= Parameter set 1
* 2 =Parameter set 2
+ 3 = Parameter set 3
Displays current parameter set.
10065.1 Value range:
Select parameter « 0= No action
set
+ 1=Dataset1
« 2=Dataset?2
+ 3=Dataset3
Select parameter set.
9982.1 Value range:
Software enable « 0= Standard
» 1 = Special function
Software enable.
This parameter is currently without function. It is in preparation to differentiate between
different software functions in the future.
The aim is to switch functions that require a lot of computer processor power on and off.
Reset unit
parameters
9873.1 Value range:
Active factory « 0= None
setting

* 1 = Basic initialization

» 2= Delivery status

» 3 = Factory setting

* 4 = Customer set 1

» 5= Customer set 2

Active factory setting.

The currently processed reset settings are displayed in this parameter.
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9727.1
Basic initialization
"dO n
9727.3
Delivery status
"d1 "
9727.4
Factory setting
"d2 n
9727.2
Customer-specific
factory setting
"d3/d4"
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Value range:
* 0=No
* 1=Yes

Basic initialization

STOP

SEW staff only The axis must be returned to SEW after performing this basic initializa-
tion.

Value range:
+ 0=No
* 1=Yes

Delivery status
Activating this function will restore the delivery status of all parameters.

Value range:
+ 0=No
* 1=Yes

Factory setting.

Same as parameter "9727.3 Delivery status d1" however, the parameters set at motor
startup are not set to default values.

The factory setting does not include:
» Motor data (for example, inductances)

» Both lists of the customer-specific factory setting, see parameter "9727.4 Factory
setting d3/d4".

The setting can be used to dispense with starting up the motor again.

Value range:
+ 0=None
+ 1=Set1
+ 2=Set2

Customized factory setting

Parameter 9727.2 can be used to trigger a factory setting with user-defined parameter
values. You can choose between two parameter sets which you can combine indepen-
dently of one another.
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Passwords

9591.50
Current password
level

A setting of parameter "9727.4 Factory setting d2" always precedes a customized factory
setting. The combination of parameters (set 1 or set 2) is then overwritten with custom-
ized reset values. The reset is cancelled when index 0 from list 9587.x or 9589.x is read
or 50 values have been set.

Each combination of customized reset values (set 1 or set 2) consists of up to 50 para-
meter number reset value pairs that are accessed using the following parameters:

» Set 1: parameter 9587.1 — 9587.50 = parameter number
+ Parameter 9588.1 — 9588.50 = Reset value for parameter number

» Set 2: parameter 9589.1 — 9589.50 = parameter number
» Parameter 9590.1 — 9590.50 = Reset value for parameter number

MOVIAXIS® offers a range of access levels for access to the unit parameters. These
levels include write and read authorization or, for example, only read authorization. The
different levels can be protected by passwords.

The passwords can be changed, for example, to allow end customers access to specific
parameters only.

At present, the following access levels are available:
1. Observer

The parameters can only be read and displayed.
2. Planning engineer

A PLANNING ENGINEER is a specialist who has complete access to all unit func-
tions.

3. OEM

The authorization level OEM-SERVICE can be used, for example, to reset internal
counters, program serial numbers or import new firmware.

Value range: 0 ... 4294967295, step 1.
* 20 = lowest (observer)

Is activated if the planning engineer password is active, see parameter "9591.20
Change password planning engineer".

* 40 = medium level (operator = planning engineer)

If the "planning engineer" password is not activated or the "planning engineer" pass-
word was entered after a reset.

» 60 = highest (OEM service)

Is reached by entering the OEM password. The OEM password can also be used to
change a forgotten "planning engineer" password, see parameter "9591.20 Change
planning engineer password".

Current password level.

This level is used to influence the write capability of parameters. When the product
leaves the plant, the "planning engineer" password is deactivated. This means that the
password level is automatically set to "40" = "planning engineer".
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9591.40 — 43 Password level selection
Password for level  once you have entered the password, the current password level is set according to the
selection password. After a reset, the highest level is selected that is not password protected.
9591.20 - 23 The "planning engineer" password can only be written when the current password level
Change "planning of parameter 9591.50 is = 40. This means that the "planning engineer" password can
engineer" only be set if parameter "9591.50 Password level" is at least set to "planning engineer"
password using the password selection parameter 9591.40.

The "planning engineer" password is deactivated by entering an empty field.
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Error response
output stage

AXxis module

9729.1
Overtemperature
response

P600

Value range:

» 2 = Qutput stage inhibit / locked

+ 3 = Stop at emergency stop limit / locked
» 5= Qutput stage inhibit / waiting

* 6 = Stop at emergency stop limit / waiting
+ 8 = Stop at application limit / waiting

* 9 = Stop at application limit / locked

* 10 = Stop at system limit / waiting

* 11 = Stop at system limit / locked

The overtemperature error of the axis will be triggered if parameter "9811.4 Total utiliza-
tion" exceeds 100%.

Overtemperature response of the axis module.
* Output stage inhibit / locked

The axis changes to the state controller inhibit and activates the mechanical brake, if
installed. If no brake is installed, the motor will coast to a halt. After a reset, the axis per-
forms a system restart.

+ Stop at emergency stop limit / locked

The motor is stopped at the emergency stop ramp. After a reset, the axis performs a
system restart.

» Output stage inhibit / waiting

The axis changes to the state controller inhibit and activates the mechanical brake, if
installed. If no brake is installed, the motor will coast to a halt. After a restart, the axis
performs a warm start. This means that the axis is immediately ready to operate again
(without delay).

+ Stop at emergency stop limit / waiting

The motor is stopped at the emergency stop ramp. After a restart, the axis performs a
warm start. This means that the axis is immediately ready to operate again (without
delay).

+ Stop at application limit / waiting

The motor is stopped at the application limit. After a restart, the axis performs a warm
start. This means that the axis is immediately ready to operate again (without delay).

» Stop at application limit / locked

The motor is stopped at the application limit. After a reset, the axis performs a system
restart.
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Power supply
module

9729.2
Temperature
prewarning
response

Parameter Description
Parameter description for unit functions

+ Stop at system limit / waiting

The motor is stopped at the system limit. After a restart, the axis performs a warm start.
This means that the axis is immediately ready to operate again (without delay).

+ Stop at system limit / locked

The motor is stopped at the system limit. After a reset, the axis performs a system
restart.

For more information, refer to the operating instructions section "Operation and service".

Value range:
* 0= No response

+ 1 =Display only

* 2 = Output stage inhibit / locked

» 3 = Stop at emergency stop limit / locked

» 5= Qutput stage inhibit / waiting

* 6 = Stop at emergency stop limit / waiting

» 8 = Stop at application limit / waiting

» 9 = Stop at application limit / locked

* 10 = Stop at system limit / waiting

* 11 = Stop at system limit / locked

Response temperature prewarning power supply module.

The temperature prewarning error is triggered when the temperature of the power
supply module exceeds 85 °C.

The cut-off threshold is reached at 95 °C.
* Noresponse

Error is ignored

* Display only

The 7-segment display shows the error but the axis does not respond (continues to
operate).

» Output stage inhibit / locked

The axis changes to the state controller inhibit and activates the mechanical brake,
if installed. If no brake is installed, the motor will coast to a halt. After a reset, the axis
performs a system restart.

+ Stop at emergency stop limit / locked

The motor is stopped at the emergency stop ramp. After a reset, the axis performs a
system restart.
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» Output stage inhibit / waiting

The axis changes to the state controller inhibit and activates the mechanical brake, if
installed. If no brake is installed, the motor will coast to a halt. After a restart, the axis
performs a warm start. This means that the axis is immediately ready to operate again
(without delay).

+ Stop at emergency stop limit / waiting

The motor is stopped at the emergency stop ramp. After a restart, the axis performs a
warm start. This means that the axis is immediately ready to operate again (without
delay).

» Stop at application limit / waiting

The motor is stopped at the application limit. After a restart, the axis performs a warm
start. This means that the axis is immediately ready to operate again (without delay).

+ Stop at application limit / locked

The motor is stopped at the application limit. After a reset, the axis performs a system
restart.

+ Stop at system limit / waiting

The motor is stopped at the system limit. After a restart, the axis performs a warm start.
This means that the axis is immediately ready to operate again (without delay).

» Stop at system limit / locked

The motor is stopped at the system limit. After a reset, the axis performs a system
restart.

For more information, refer to the operating instructions section "Operation and service".

Value range see parameter "9729.2 Response temperature prewarning"
Response Ixt prewarning power supply module.

The prewarning level is reached when the "current DC link current" x"time" equals 80%
of the product "rated DC link current" x"time".

1

NOTES

The error threshold is reached when the "current DC link current" x"time" equals 110 %
of the product "rated DC link current" x"time".

9729.12 Response
Ixt prewarning
internal braking
resistor

Value range see parameter "9729.9 Response TF / TH / KTY message response".

Response Ixt prewarning of the integrated braking resistor (with 10kW power supply

module).
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9729.4
Response mains
phase failure

9746.1

Response Mains
OFF
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Value range see parameter "9729.9 Response TF / TH / KTY message response".
Response on mains phase failure.

Value range:
* 0 =DC link evaluation
* 1 = Mains control with controller inhibit

* 2= Mains control and stop

» 3 = Mains control and application stop

* 4 = Mains control and system stop

» 5= Mains control and emergency stop

+ 6 =DC link control and no response

+ 7 = Rapid mains control with output stage inhibit
» 8 = Rapid mains control with stop

* 9 = Rapid mains control with application stop

* 10 = Rapid mains control and system stop

* 11 = Rapid mains control and emergency stop

* 12 = Rapid mains control and internal response
Mains OFF response.

General definition of terms:

DC link control (ignore supply system failures):
See error response "0 = DC link evaluation" and "6 = DC link control and no response”
‘Normal’ mains control:

The "Power on" signal of the power supply module is set when the DC link voltage is
240V for the duration of 200 ms.

The "Power on" signal of the power supply module is deleted when 2 half waves of the
mains supply are absent. This will cause a delay of > 10 ms.

Rapid mains control:

As the DC link will lose nearly the entire load within milliseconds in the event of mains
disconnection and full motor load, you have the option to use rapid mains control.

Rapid mains control directly refers to the threshold parameter "9973.1 Mains off limit
value". The set response will be triggered immediately if the minimum value falls below
the limit. The response will take effect within 0.5 ms.

0 =DC link evaluation

If the DC link voltage drops below the limit value 80V and the unit is in "MAINS_ON"
state, the DC link voltage will be averaged during 100 ms.
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If the averaged DC link voltage reaches the limit value of 240 V after expiry of 100 ms,
the state will revert to "MAINS_ON". A system failure was compensated in this way.

If the averaged DC link voltage drops below the limit value of 240 V after expiry of
100 ms, the state will change to "MAINS_OFF".

The ready signal changes to "not ready" when the "Mains on" signal of the power supply
module is not present any longer and the "MAINS_OFF" state is detected.

The output stage is also inhibited as response to MAINS_OFF.
* 1 = Mains control with controller inhibit

Once the "Mains on" signal of the power supply module disappears, the brake applies
and the output stage is inhibited immediately. The ready signal changes to "not ready".

* 2 = Mains control and stop

When the "Mains on" signal of the power supply module disappears, the drive is stopped
immediately at the set normal limits for torque and deceleration of the active FCB. The
ready signal is removed when the drive has come to a stop.

If the "Mains on" signal of the supply module appears again while the drive decelerates
to a stop, the stopping process will not be continued. The drive remains in "READY"
state and the current FCB will be active again.

* 3 = Mains control and application stop

When the "Mains on" signal of the power supply module disappears, the drive is stopped
immediately at the set application limits for torque and deceleration. The ready signal is
removed when the drive has come to a stop.

If the "Mains on" signal of the power supply module appears again while the drive decel-
erates to a stop, the stopping process will not be continued. The drive remains in
"READY" state and the current FCB will be active again.

* 4 = Mains control and system stop

When the "Mains on" signal of the power supply module disappears, the drive is stopped
immediately at the set system limits for torque and deceleration. The ready signal is
removed when the drive has come to a stop.

If the "Mains on" signal of the power supply module appears again while the drive decel-
erates to a stop, the stopping process will not be continued. The drive remains in
"READY" state and the current FCB will be active again.

» 5= Mains control and emergency stop

When the "Mains on" signal of the power supply module disappears, the drive is stopped
immediately at the set emergency stop delay for torque and deceleration. The ready
signal is removed when the drive has come to a stop.

If the "Mains on" signal of the power supply module appears again while the drive decel-
erates to a stop, the stopping process will not be continued. The drive remains in
"READY" state and the current FCB will be active again.

Project Planning Manual — MOVIAXIS® MX Multi-Axis Servo Inverter 231




232

P6..
P60.
P600

9973.1
Mains-OFF
limit value
“U,-threshhold
for rapid mains
control"

Parameter Description
Parameter description for unit functions

+ 6 =DC link control and no response

The DC link voltage is monitored as described under "0 = DC link evaluation”. However,
the level 80 V is not used for mains off detection but a level of 20 V. The monitoring type
can be used when the mains off detection is to occur for a DC link that is almost empty.

+ 7 = Rapid mains control with output stage inhibit

The output stage is inhibited immediately if the DC link voltage falls below the value set
in parameter "9973.1 Mains off limit value".

* 8 = Rapid mains control and stop

If the DC link voltage falls below the value set in parameter "9973.1 Mains off limit value",
the drive will be stopped immediately using the set limit for torque and deceleration of
the active FCB. The ready signal is removed when the drive has come to a stop.

* 9 = Rapid mains control and application stop

If the DC link voltage falls below the value set in parameter "9973.1 Mains off limit value",
the drive will be stopped immediately using the set application limit. The ready signal is
removed when the drive has come to a stop.

* 10 = Rapid mains control and system stop

If the DC link voltage falls below the value set in parameter "9973.1 Mains off limit value",
the drive will be stopped immediately using the set system limit. The ready signal is
removed when the drive has come to a stop.

* 11 = Rapid mains control and emergency stop

If the DC link voltage falls below the value set in parameter "9973.1 Mains off limit value",
the drive will be stopped immediately using the deceleration set for emergency stop. The
ready signal is removed when the drive has come to a stop.

* 12 = Rapid mains control and internal response

There will not be a direct response if the DC link voltage falls below the value set in
parameter "9973.1 Mains off limit value". The response must occur due to another
system function. For example, by a virtual encoder. The current active FCB remains
active. The ready signal is removed when the drive has come to a stop.

Resolution: 1073,

Value range: 0 ... 450 ... 2048.

Rapid mains control is triggered at the set value.
See response parameter "9746.1 Mains OFF".
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Reset behavior
8617.0 Value range:
Manual reset .« 0=No

* 1=Yes
The current error is acknowledged when manual reset is set to Yes.

The error response of this current error defines the response to be triggered after a
reset.

The error response can be "warm start", "system restart" and "CPU reset". For a detailed
description of these responses, refer to the operating instructions.

Automatically reset to "No" after performing reset (by setting to "Yes").
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8537.0 Change direction of rotation .................... 84 951316 Bit6 ..o 148
8557.0 Speed monitoring __________________________________ 102 9513 A7 Bit 7 oo 148
8558.0 / 8560.0 / 9722.3 Speed monitoring 951318 Bit 8 .oeeeeiieeii e 148
delay time .......ccooooviiiie e 103 951319 Bit 9 oo 148
8584.0 / 8586.0 / 8587.0 Brake function ........... 103 9513.2 Layout control word 1 .......cceeeviiiiiinnnn. 149
8585.0 / 8586.0 / 8587.0 Brake application 9513.20 Bit 10 .eeeiieiieeeee e 148
tME o 101 9513.21 Bit 11 e, 148
8600.0 CAN1T address ......ccccceevvvveeeeciiere e, 138 9513.22 Bit 12 vveeeeeeeeee e 148
8603.0 CAN1 baudrate ........ccoceeeeeeciieeeeeene. 138 9513.23 Bit 13 e 148
8606.0 TIMEOUL ......evveeiiiiiieeeiiee e 141 9513.24 Bit 14 ..ooeeieeee e 149
8617.0 Manual reset ..........ccoecvvvveeiiinnnnn. 70, 233 9513.25Bit 15 eveiiieeee e 149
8749.0 / 8750.0 / 9745.3 Brake release time ....101 9514.1 Data SOUICe .....cccuvviiiiiiieeeee e 154
8904.0/ 8905.0 / 10046.1 9514.14 Data acceptance with sync. ............... 155
(not in parameter tree) .........ccccocviiiiiiiiiiiiniee 108 9514.16 Config error ........cceceeiveierceeeeeeee 154
8932.0 CAN2 address ......cccceevvveeeeeniiieeeeeeee, 138 951417 PDO ID ..ooeeoieeee e 156
8937.0 CAN1 protocol selection ....................... 137 9514.18 Address sender IN buffer 0 ................ 156
8938.0 CAN2 protocol selection ....................... 137 9514.19 Timeout interval .........ccccoceeeeeeeeenneen... 154
8939.0 CAN2 baud rate ........cccocevivceiiiiineee. 138 9514.2 Message ID ......cccccevvieiiiiii i 155
9500.1 Actual speed .........cooevciiiiiiiiiieee e, 82 9514.20 Endianess IN buffer 0 ........................ 155
9500.6 Actual speed .....cccoeeeeiiiiiiiiiiie, 78 9514.3 Data block start ..........cccccceiiiiiiiiine 154
9501.1 VeloCity ....ccooeiiiiic e 81 9514.4 Data block length ... 154
9501.2 VEIOCItY ...cevvveeeeiiiiieee e 81 9514.5 Update ......ccovcvvvieeiiiiie e, 154
9501.3 VEIOCItY ..vvvrveeiiiieieeeeieeciiieeeee e 81 9530.1 Access channel 0 32 bit ............c.......... 152
9501.4 VEIOCItY ..ocvvveeeeiiiiieeeeeee e 81 9530.2 - 16 Access channel 1 - 15 32 bit ......... 153
9501.50 VElOCItY ...oeevvviiiiiiieiiiiieeeeeeeee e 77 9531.1 Channel 0 system unit ..........c.ccceeene 153
9501.51 VelOoCity ....oovvciiiiiiieee e 77 9531.2 - 16 Channel 1 - 15 system unit ........... 153
9501.52 VEIOCItY ...vevvveiiiiiiieiiiiiiee e 77 9532.1 - 9532.4 Velocity unit text ..................... 116
9501.53 VEIOCItY ..ovvvveeiiiiiiieeiiiiee e 77 9535.1 Velocity resolution ...........cccceeevviiieeeenne 116
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9503.10 Denominator ..........cccccceeeeeviiieeennns 77, 80 9538.1 KTY et 78, 81
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9506.6 Actual position ........cccccveeeeiiiiiiineeiiiee, 79 95451 KTY oot 79, 82
9507.1 POSItION ....eveiiiiiieiieeiieeeee e 80 9546.1 - 9546.4 Acceleration unit text ............. 116
9507.50 POSItion .....oooviiiiiiiiieee e 76 9549.1 Acceleration resolution ......................... 117
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9561.2 - 9561.16 Current value high word 9593.10 Factor denominator .........cccccceeeeeeeeen. 182
channel 1-15 i, 165 9594.1 Modulo underflow .........cccceevieiencenennne. 114
9562.1 Current value low word channel O ......... 165 9594.10 Modulo overflow ........cccccceveeeiiiiinnnnn. 114
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1 Address List

Address List

SiemensstralRe 1
D-40764 Langenfeld (near Disseldorf)

Germany
Headquarters Bruchsal SEW-EURODRIVE GmbH & Co KG Tel. +49 7251 75-0
Production Ernst-Blickle-Stralle 42 Fax +49 7251 75-1970
Sales D-76646 Bruchsal http://www.sew-eurodrive.de
P.O. Box sew@sew-eurodrive.de
Postfach 3023 « D-76642 Bruchsal
Service Central SEW-EURODRIVE GmbH & Co KG Tel. +49 7251 75-1710
Competence Center Gear units / Ernst-Blickle-Stralle 1 Fax +49 7251 75-1711
Motors D-76676 Graben-Neudorf sc-mitte-gm@sew-eurodrive.de
Central SEW-EURODRIVE GmbH & Co KG Tel. +49 7251 75-1780
Electronics Ernst-Blickle-Stralle 42 Fax +49 7251 75-1769
D-76646 Bruchsal sc-mitte-e@sew-eurodrive.de
North SEW-EURODRIVE GmbH & Co KG Tel. +49 5137 8798-30
Alte Ricklinger Strafle 40-42 Fax +49 5137 8798-55
D-30823 Garbsen (near Hannover) sc-nord@sew-eurodrive.de
East SEW-EURODRIVE GmbH & Co KG Tel. +49 3764 7606-0
Dankritzer Weg 1 Fax +49 3764 7606-30
D-08393 Meerane (near Zwickau) sc-ost@sew-eurodrive.de
South SEW-EURODRIVE GmbH & Co KG Tel. +49 89 909552-10
DomagkstralRe 5 Fax +49 89 909552-50
D-85551 Kirchheim (near Minchen) sc-sued@sew-eurodrive.de
West SEW-EURODRIVE GmbH & Co KG Tel. +49 2173 8507-30

Fax +49 2173 8507-55
sc-west@sew-eurodrive.de

Drive Service Hotline / 24 Hour Service

+49 180 5 SEWHELP
+49 180 5 7394357

Additional addresses for service in Germany provided on request!

France
Production Haguenau SEW-USOCOME Tel. +33 3 88 73 67 00
Sales 48-54, route de Soufflenheim Fax +33 3 88 73 66 00
Service B. P. 20185 http://www.usocome.com
F-67506 Haguenau Cedex sew@usocome.com
Assembly Bordeaux SEW-USOCOME Tel. +33 5 57 26 39 00
Sales Parc d'activités de Magellan Fax +33 5 57 26 39 09
Service 62, avenue de Magellan - B. P. 182
F-33607 Pessac Cedex
Lyon SEW-USOCOME Tel. +33472 1537 00
Parc d'Affaires Roosevelt Fax +334 72 15 37 15
Rue Jacques Tati
F-69120 Vaulx en Velin
Paris SEW-USOCOME Tel. +33 1 64 42 40 80
Zone industrielle Fax +33 1 64 42 40 88
2, rue Denis Papin
F-77390 Verneuil I'Etang
Additional addresses for service in France provided on request!
Austria
Assembly Wien SEW-EURODRIVE Ges.m.b.H. Tel. +43 1 617 55 00-0
Sales Richard-Strauss-Strasse 24 Fax +43 1 617 55 00-30
Service A-1230 Wien http://sew-eurodrive.at
sew@sew-eurodrive.at
Belgium
Assembly Briissel SEW Caron-Vector S.A. Tel. +32 10 231-311
Sales Avenue Eiffel 5 Fax +32 10 231-336
Service B-1300 Wavre http://www.caron-vector.be

info@caron-vector.be
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Italy
Assembly Milano SEW-EURODRIVE di R. Blickle & Co.s.a.s. Tel. +39 02 96 9801
Sales Via Bernini,14 Fax +39 02 96 799781
Service 1-20020 Solaro (Milano) http://www.sew-eurodrive.it
sewit@sew-eurodrive.it
Netherlands
Assembly Rotterdam VECTOR Aandrijftechniek B.V. Tel. +31 10 4463-700
Sales Industrieweg 175 Fax +31 10 4155-552
Service NL-3044 AS Rotterdam http://www.vector.nu
Postbus 10085 info@vector.nu
NL-3004 AB Rotterdam
Switzerland
Assembly Basel Alfred Imhof A.G. Tel. +41 61 417 1717
Sales Jurastrasse 10 Fax +41 61 417 1700
Service CH-4142 Minchenstein bei Basel http://www.imhof-sew.ch
info@imhof-sew.ch
08/2007
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With people who With comprehensive With uncompromising
think fast and With a worldwide With drives and controls knowledge in virtually quality that reduces the
develop the service network that is that automatically every branch of cost and complexity of
future with you. always close at hand. improve your productivity. industry today. daily operations.
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With a global presence With innovative With online information
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and reliable solutions. tomorrow’s problems via the Internet, available
Anywhere. today. around the clock.
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P.O. Box 3023 - D-76642 Bruchsal / Germany
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