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. ________________________________________________________________________________________________|
Verify that the machine on which the servo system is installed complies with
European Directive 89/392/CEE.

Before starting the servo drive system up, read the instructions in chapter
1 of this manual.

The information described in this manual may be subject to changes due to
technical modifications.

FAGOR AUTOMATION, S. Coop. reserves the right to change the contents
of this manual without prior notice.

Fagor Automation, S. Coop.

B2 San Andrés 19, Apdo.144

CP - 20500 Arrasate - Mondragon

www.fagorautomation.com

info @fagorautomation.es

Telephone 34-943-719200

Fax 34-943-771118 (Technical Service Department)
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- ABOUT THE PRODUCT -

Software options

Bear in mind that some of the features or applications described in this manual depend on the software
version installed.

These considerations are reflected in the DDS servo drive (software) manual supplied with this one.
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- VERSION HISTORY -

The history of versions shows the list of the hardware elements added in each manual version. To know
the features added in each software version and the version of the manual that describes them, see the
DDS servo drive (software) manual that is supplied with this one.

(only in CD Rom)

9702 First version
9707 PS -65, RM-15, CM-60, APS -24, AXD / SPD 3.xx
9802 Compact 8, 25, 50, 75, DDS PROG MODULE
9810 XPS - 25, XPS - 65.
9904 New fanned motors FXM.
New SPM 180M motor.
New products (mains voltage 460 V AC).
Description and installation of the XPS.
New drive AXD / SPD 1.35
EMK filters
0002 SPMxx.1 Motors

PS-25B3 and PS-25B4
ER resistors
WinDDSSetup

Improved AXD / SPD 1.15.
Digital 1/0 boards

2.50, ACD 2.75, SCD 2.75, CMC 2.50, CMC 2.75 and the
programming module DDS PROG MODULE will no longer be in
Fagor Automation’ catalog. However, all the documentation
regardingthem s keptin this manual justin case the user has already
purchased any of these modules.

0103 No new hardware has been implemented
0112 FXM motors at 400 - 15% V AC
MMC and CMC drives
ACD/SCD 1.08/1.15 drive (compact)
Crowbar resistor: ER-18/1800 and ER-18/2200
RS-422 interface for MMC and CMC drives
0303 New drive SPD 2.85
New drive SPD 3,200
New capacitor module CM 1.60 (replaces the previous CM 60) FAGOR %
New spindle motors FM7 (EO1 and EO2 versions)
DDS
0305 New encoder E3 (similar to E2 but with tapered shaft). (HARDWARE)
0310 No new hardware has been implemented
0403 From February of 2004 on, compact drive modules ACD 2.50, SCD



Manual reference Events

0405 From this version on, our catalogs show the mains filter model DLC.
0407 No new hardware has been implemented.
0410 New SERCOS® board

(transmission speed up to 16Mbd)

0602 New compact drives: ACD / SCD / CMC 1.25A

New compact drives: ACD / SCD / CMC 2.35

New resistors: ER-33/550 and ER-18/900 (as accessory)
Regenerative regulated power supplies. Boost (step-up) power
Supplies: RPS-75, RPS-45 and RPS-20.

Choke RPS-75, choke RPS-45 and choke RPS-20.

- Version history -
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- DECLARATION OF CONFORMITY -

Manufacturer: Fagor Automation, S. Coop.

Barrio de San Andrés 19, C.P. 20500, Mondragén -Guipuzcoa- (SPAIN).

We declare: under our responsibility that the product:

FAGOR DDS SERVO DRIVE SYSTEM

consisting of the following modules and accessories:

Power supply module PS-25B4, PS-65A, XPS-25, XPS-65, RPS-75, RPS-45, RPS-20

and APS-24.

Modular drive AXD/SPD 1.08, 1.15, 1.25, 1.35, 2.50, 2.75, 2.85, 3.100, 3.150,
3.200.

Compact drive ACD/SCD 1.08, 1.15,1.25A, 2.35.

Modular positioning drive MMC 1.08, 1.15,1.25, 1.35, 2.50, 2.75, 3.100, 3.200

Compact positioning drive CMC 1.08, 1.15, 1.25A, 2.35.

Accessory modules RM-15, ER, CM 1.60, CHOKES

Mains filters EMK 3040, EMK 3120, DLC 3042, DLC 3130

Brushless AC Fagor FXM and FKM and

Rotary electric motors asynchronous spindle motors Fagor SPM and FM7.

mentioned on this declaration, meet the requirements on:

Safety:

EN 60204-1 Machine safety. Electrical equipment of the machines.

Electromagnetic compatibility:

EN 61800-3 EMC directive on servo drive systems.

EN 61000-4-2 Electrostatic discharges.

EN 61000-4-3 (26 MHz to 1000 MHz). Radio-frequency radiated electromagnetic fields.
EN 61000-4-4 Burst and fast Transients.

EN 61000-4-5 Power surges.

According to the European Directives 73/23/EEC on Low Voltage (modified
by the 93/68/CEE directive), 98/37/CEE on Machinery Safety and 92/31/CEE
on Electromagnetic Compatibility. (EN 61800-3; 1996, Specific Regulation on
Electromagnetic Compatibility for Servo Drive Systems).

In Mondragén, February 1st, 2006.
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- SAFETY TERMS -

Read the following safety instructions in order to prevent harming people and damage to this product or
to the products connected to it.

The unit can only be repaired by personnel authorized by Fagor Automation.

Fagor Automation shall not be held responsible of any physical or material damage originated from not
complying with these basic safety rules.

v
Precautions against personal harm

O Use the right mains cables.
In order to avoid risks, use only the SERCOS® and mains cables recommended for this
unit.

O Avoid electrical shocks.
To avoid electrical shocks and the risk of fire, do not apply electrical voltage beyond the
range indicated in this manual.

O Make the ground connection.
In order to avoid electrical shocks, connect the ground terminal of this unit to the main
ground point. Also, before connecting the inputs and outputs, make sure that the ground
connection has been done.

O Make sure that the ground connection has been made.
In order to avoid electrical shocks, before turning the unit on, make sure that the ground
connection has been made.

O Make sure not to work in humid environments.
To avoid electric shocks, always work in environments where relative humidity is lower
than 90 % without condensation at 45 °C (113 °F).

O Make sure not to work in explosive environments.
In order to avoid risks, harm or damages, do not work in explosive environments.
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v
Precautions against damage to the product

O Work environment.
This unit is ready to be used in industrial environments and comply with the current
directives and regulations of the European Community.
Fagor Automation shall not be held responsible for any damage that could suffer or cause
when installed under other conditions (residential or domestic environments).

O Install the unit in the right place.
We recommend that, whenever possible, the servo drive system be installed away from
coolants, chemicals, blows, etc. that could damage it.
This unit meets the European directives on electromagnetic compatibility. Nevertheless,
itis recommended to keep it away from sources of electromagnetic disturbance, such as:

=

¢ Powerful loads connected to the same mains as the unit.

¢ Portable nearby transmitters (radio-telephones, CB radio emitters).
* Nearby radio/TV transmitters.

¢ Nearby arc welding machines.

* Nearby high voltage lines.

- Safety terms -

O Enclosures.
It is up to the manufacturer to guarantee that the enclosure where the unit has been

installed meets all the relevant directives of the European Union.

O Connecting the power supply to ground.
The zero Volt point of the external power supply must be connected to the main ground

point of the machine.

v
Precautions during repairs

O Do not access the inside of this unit.
Only personnel authorized by Fagor Automation may access the interior of this unit.

O Do not handle the connectors while the unit is connected to mains.
Before handling the connectors (mains, moving power, feedback, ...) make sure that the

unit is not connected to mains.
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0O O O Servo drive system manual. DDS (hardware)

v
Safety symbols

O Symbols that may appear in this manual.
|

Danger or prohibition symbol.
It indicates the actions or operations that could harm people or units.

o

Warning or caution symbol.

It indicates situations that could be caused by certain operations and
the actions to take to prevent them.

- Safety terms -

Mandatory symbol.

e B> O

It indicates actions or operations that MUST be carried out.

Information symbol.

~|

It indicates notes, warnings and advises.

O Symbols that the product may carry.
. __________________________________________________________________________________________|]

Ground protection symbol.
It indicates that that point must be under voltage.

©
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- WARRANTY TERMS -

Initial warranty

All products manufactured or marketed by Fagor Automation carry a 12-month warranty for the end
user.

In order to prevent the possibility of having the time period from the time a product leaves our warehouse
until the end user actually receives it run against this 12-month warranty, the OEM or distributor must
communicate to Fagor Automation the destination, identification and installation date of the machine
by filling out the Warranty Form that comes with each product.

The starting date of the warranty for the user will be the one appearing as the installation date of
the machine on the Warranty Form.

This system ensures the 12-month warranty period for the user.

Fagor offers a 12-month period for the OEM or distributor for selling and installing the product. This
means that the warranty starting date may be up to one year after the product has left our warehouse
so long as the warranty control sheet has been sent back to us. This translates into the extension of
warranty period to two years since the product left Fagor Automation's warehouse. If this sheet has not
been sent to us, the warranty period ends 15 months from when the product left our warehouse.
Fagor is committed to repairing and replacing its products from the time when the first such product
was launched up to 8 years after such product has disappeared from the product catalog.

It is entirely up to FAGOR AUTOMATION S. Coop. to determine whether a repair is to be considered
under warranty.

Exclusive clauses

The repair will be done in our facilities; therefore, all shipping expenses as well as travelling expenses
incurred by technical personnel to repair the unit are NOT under this warranty even when the unit is
under warranty.

The warranty will be applied so long as the equipment has been installed according to the instructions,
it has not been mistreated or damaged by accident or negligence and has been handled by personnel
authorized by Fagor Automation.

If once the service call or repair has been completed, the cause of the failure is not to be blamed on
those elements, the customer must cover all generated expenses according to current fees.

No other implicit or explicit warranty is covered and FAGOR AUTOMATION shall not be held
responsible, under any circumstances, of the damage which could be originated.

Service contracts

Service and Maintenance Contracts are available for the customer within the warranty period as well
as outside of it.



- ADDITIONAL NOTES -

Install the servo drive system away from coolants, chemicals, blows, etc that could damage it.

Before turning the unit on, verify that the ground connections have been made properly. See chapter 7
of this manual.

In case of a malfunction or product failure, disconnect it and call the technical service department. Do not
access the inside of these units.
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- RELATED DOCUMENTATION -

Product Product selection document.

selection It describes all the products manufactured by Fagor Automation that make up

the DDS system, including motors, and allows selecting each element
according to the user's needs.

MAN_DRIVE_ORD_HAND (english)

Quick reference Quick reference documents.

It describes each element that make up the system as well as the most
important considerations regarding the installation of motors and drives
(modular and compact) as well as accessories such as cables, connectors,
etc.).

MAN_DDS_MOD_QUICK_REF (english) for modular drives & power supplies.
MAN_DDS_COMP_QUICK_REF (english) for compact drives.

Servo drive Servo drive system manuals - DDS servo drive system.

manuals It describes each element that make up the system as well as the installation

and the adjustment of the servo drives.

MAN_DDS_DRIVE_SYSTEM (hardware) (STAND) (spanish).
MAN_DDS_DRIVE_SYSTEM (software) (STAND) (spanish).
MAN_DDS_DRIVE_SYSTEM (hardware) (STAND) (english).
MAN_DDS_DRIVE_SYSTEM (software) (STAND) (english).

MAN_DDS_DRIVE_SYSTEM (hardware) (AVANZ) (spanish).
MAN_DDS_DRIVE_SYSTEM (software) (AVANZ) (spanish).
MAN_DDS_DRIVE_SYSTEM (hardware) (AVANZ) (english).
MAN_DDS_DRIVE_SYSTEM (software) (AVANZ) (english).

Motion Control manuals.

It describes PLC programming and the MC programming language and how
to use it in the various applications.

MAN_DDS_MC_DRIVE_SYSTEM (spanish).
MAN_DDS_MC_DRIVE_SYSTEM (english).

Motor Asynchronous motor manuals.

manuals They describe each series of asynchronous motors of the Fagor catalog and

how to install them with the DDS system.

MAN_FM7_MOTOR (spanish).
MAN_FM7_MOTOR (english).

MAN_SPM_MOTOR (spanish).
MAN_SPM_MOTOR (english).

FAGOR % Synchronous motor manuals.
They describe each series of synchronous motors of the Fagor catalog and
DDS how to install them with the DDS system.
(HARDWARE) MAN_FXM&FKM_MOTORS (spanish).

MAN_FXM&FKM_MOTORS (english).
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DDS SYSTEM DESCRIPTION

The DDS servo drive system is ready to be used in industrial environments.
It may be used with the CNC to control the movements and devices of the
machine.

The configuration of the main DDS servo drive system follows this general
diagram:

Mains

Main switch
Fuses (required)
Differential breaker

Transformer or
autotransformer

| Power switch |
[ The EMK or DLC mains filter
| Mains filter EMK or DLC | may beinstalled eitherbefore
‘ or after the power switch.

‘ Power supply ‘

I
Power module

Closed loop control @

DDS —

Motor with encoder or
resolver (position)

& The position value may be sent either to the drive or to the CNC to close the loop.

FIGURE H1-1

DDS servo drive system description. FAGOR a
Each element that make up the previous diagram will be explained in detail
in the following chapters. DDS

(HARDWARE)



0O O O DDS system description

v
Description

Fagor Automation's Servo Drive System has a modular stackable design.

It may be connected directly to a TN type three-phase mains with a frequency
of 50/60 Hz and with a rated voltage between 400 V AC -10 % and 460 V AC
+10 %.

This system supplies the electric motors with a three-phase voltage of 400 V
1 AC - 4,5 % and a variable frequency with which it will govern its speed.
|

Certain mandatory protection devices must be added between the mainslines

CZD _5 and the DDS servo drive system. Others may be optional. These elements

E -§- are:

E 3 —

8 = Main switch (mandatory)

E Fuses (mandatory)

E Differential breaker (optional)

cz; Transformer or auto-transformer (optional)

3 Power switch (mandatory)

8 Mains filters: EMK or DLC (mandatory)
According to the user's needs, the DDS system may consist of the following
modules:

Non-regenerative power supplies PS
Regenerative power supplies XPS
Regenerative regulated power supplies
. RPS

(boost power supplies)
Modular drives:

Axis velocity and position control AXD

Spindle velocity and position control SPD

Axis velocity and position control. It is capable

. . MMC

of generating a path on its own
Compact drives:

Axis velocity and position control ACD

Spindle velocity and position control SCD

Axis velocity and position control. It is capable

. . cMC

of generating a path on its own.
Auxiliary power supply module APS24
Capacitor module CM 1.60

. Choke XPS - OO
Choke (inductance) Choke RPS - OO
Resistor module RM-15 and ER
The DDS system has been manufactured in accordance with the EN
60204-1 standard in compliance with European Directive 72/12/CE on
DDS Low Voltage.
(HARDWARE)
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General diagram

See the schematic description of all the elements that make up the DDS servo

drive system:

Mains connection
Three phase 50/60 Hz TN mains
(400 -10% to 460 +10%) V AC

Compact drives
(integrate the power supply)

Capacitor module CM 1.60. It is
connected in parallel to the power bus
(600 V DC).

Synchronous motors

FXM

Non-regenerative power supplies:

for axes: ACD, CMC
For spindle: SCD

PS-65A

+ modular drives:
for axes: AXD, MMC

Mains filters For spindle: SPD
EMK or DLC -
- + auxiliary power
L APS24
—— g —P
1 =
W |
B
> Non-.regenerative poy\{er supplies
that integrate an auxiliary power supply
PS - 25B4
+ modular drives:
for axes: AXD, MMC
For spindle: SPD
Regenerative power supplies
—®  (integrate the auxiliary power supply)

XPS -25, XPS -65 + Choke

Regenerative regulated power supplies
(integrate the auxiliary power supply)

RPS-75 , RPS-45, RPS-20
+ Choke

+ modular drives:

for axes: AXD, MMC
For spindle: SPD

Resistor modules RM 15 and ER. They are
connected to the power supplies and to the
compact drives.

Asynchronous motors

FM7 SPM

FIGURE H1- 2

DDS servo drive system configurations.

General diagram [N

DDS SYSTEM DESCRIPTION

FAGOR a

DDS
(HARDWARE)
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Stages of the DDS system configuration

The following steps are a reference to configure and install the DDS system.

This DDS system configuration process assumes that the motors of the
system are known motors.
All the motors of the FAGOR catalog are described in their corresponding
manuals:
1 ¢ Manual of synchronous servo motors. FXM and FKM families
™ ¢ Synchronous motor manual. SPM family

e Synchronous motor manual. FM7 family

Example procedure

Stage 1: Analysis of the system location

O Ambient conditions
O Climate conditions
O Cooling conditions

DDS SYSTEM DESCRIPTION

Stages of the DDS system configuration

O Mechanical conditions
Stage 2: Component selection

O Motor selection

O Power supply module
O Drive modules

O Auxiliary modules

O Power line connection

Stage 3: Connection configuration

O See dimension drawings

O Electrical cabinet and its ventilation
O See block diagrams

O See connection diagrams

O Cable selection

O Suggestions for cable installation

FAGOR %

DDS
(HARDWARE)



POWER SUPPLIES

v

v

Overview

Fagor power supplies are connected after the filter to mains - see FIGURE
H2-1 - with a mains voltage between 400 V AC and 460 V AC at a mains
frequency of 50/60 Hz and its functions are:

O Provide a DC voltage output that will supply the drive modules through the

power bus.

O manage the energy excess accumulated in the power bus as a result of

braking the motors.

Thus, we refer to:
O Non-regenerative power supplies when they provide a DC voltage

output (depending on mains voltage) and its exceeding energy is
dissipated as heat in electrical resistors.

Regenerative power supplies when they provide a DC voltage
(depending on mains voltage) and its exceeding energy is returned to
mains, thus reducing the electrical consumption without generating
additional heat.

Regenerative regulated power supplies (boost power supplies) when
they provide a programmable DC voltage (depending on mains voltage)
and its exceeding energy is returned to mains with a power factor close
to 1, thus reducing the electrical consumption without generating
additional heat.

Non - regenerative power supplies

When referring to non-regenerative power supplies, we'll use PS-25B4 and
PS-65A. They all admit a voltage range between 400 V AC to 460 V AC.

They are:
A 2\o|2
© (EEe e
o9 &
el
I g
: :
.
FEE
gal
[e
A B
FIGURE H2-1

Non-regenerative power supplies: A. PS-25B4, B. PS-65A.
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Non - regenerative power supplies

FAGOR %

DDS
(HARDWARE)

However:

* PS-25B4: supplies 25 kW and includes an internal auxiliary 24 V DC
power supply for the control circuits of the modular drives. The over-
voltage and crowbar alarm activation levels are the ones of the power
supplies that admit 460 V AC.

e PS-65A: supplies 65 kW and always needs an auxiliary 24 V dc power
supply APS 24 for the control circuits of the modular drives.

v
PS-65A module

Technical data

TABLE H2 - 1

Technical characteristics of the PS-65A module.

PS-65A module

Power supply (Vmains)

Three-phase 50/60 Hz, with a voltage range
between 400 V AC -10% and 460 V AC +10%

Mains power consumption (400 V AC)

95 Arms

Maximum connection cable section

50 mm 2

Power bus voltage VbusNOM

565V DC/650V DC

Rated (peak) output current 1

120 A (360 A, 1 )

Rated (peak) output power

65 kW (195 kW, 1 s)

Power for the module control circuit

24V DC
(between 21 V DC and 28 V DC)

Consumption of the module control circuit itself | ‘

1Aat24V DC (24 W)

Internal Ballast resistance (power) 1)

9Q (600 W)

Energy pulse to be dissipated

36 KW (0.6's)

Ballast circuit on / off ‘

768 VDC/760V DC

Minimum external Ballast resistance

90Q

Filter capacity

750 pF, 900 V DC

Energy stored in the capacitors ‘

0.5C-V2

Maximum “SYSTEM OK* contact voltage

125V AC, 150 V DC

Maximum “SYSTEM OK* contact voltage

1A

Module width 117 mm (4,61 in)
Module mass 9,9 kg (22 Ib)
Power dissipated at maximum load 275 W

I 1) See derating curves in case of high temperatures.




TABLE H2 - 2 Ambient conditions and other characteristics of the PS-65A module

PS-65A module

Ambient temperature ) 5°C/45°C (41 °F/113°F)

Storage temperature -20°C/60°C (-4 °F /140 °F)

Maximum humidity | < 90 % ( non condensing at 45 °C /113 °F) ‘

error, Ballast overload.

Maximum altitude without loss of features 1000 m (3281 ft) above sea level 2 -
Operating vibration 05G fﬁ _g
=
Shipping vibration 2G o 2
2 o
w» 9
Sealing IP 2x c 2
w o
; = o
. Over-voltage, heat-sink temperature, hardware o =
Protections o
o]
c
()
(@)
o
c
S
pd

Note that the power supply PS-65A admits a mains voltage of up to 460 V
z f S AC.

Power diagram

2RM -15 4 3.0 kW

Mains

o < .
2 ER-18/1100 4 1.9 kW “@

or «? }%
2 ER-18/1800<2.6 kW (0p)

or (ol

2 ER-18/2200<[ 4.0 kW
They are installed in Internal
paraIIeI not in series. Ballast

FIGURE H2- 2
Power diagram when using the PS-65A power supply.
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) See derating curves in case of high temperatures.



Block diagram
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FIGURE H2- 3

Block diagram of the PS-65A power supply.



Connectors. PS-65A. Description

The non-regenerative power supply PS-65A has the following connectors:

?\2|@ “2|2|2|

[ flufeflel) @ @ ] ‘mggpqw

> €
o [al
o
-}
n
i
= ® ) ERROR RESET
% °
® J onND
*e @ Y POWER BUS
oo ENABLE
o0 SYST.SPEED
8W o0 ® ) Enasit
O oesuson L ® } —3|SYSTEM
X1 o) 0.K.
[ o) L
® ) ov
® ) +24v

) error ReseT

{

Y o0

{ power Bus
J envee
SYST.SPEED
X2 J EnkeiE
] |sysem
+|0K

| L

&

)
T2
DANGER
HIGH VOLTAGE
DISCHARGE TIME > 4Min

DANGER
HIGH VOLTAGE
DISCHARGE TIME>4Min

FIGURE H2- 4

Connectors of the PS-65A power supply.

1. Power connector for the three-phase mains.

2. Power connector for the external Ballast resistor connection.

3. Ground connection for the mains cable.

4. Power Bus supplying power to the drive modules through metal bars.
X1. Connector for inter-module communication.

X2. Connector for the basic control signals.

POWER SUPPLIES
Non - regenerative power supplies N

FAGOR 9

DDS
(HARDWARE)



POWER SUPPLIES

Non - regenerative power supplies

FAGOR 9

DDS
(HARDWARE)

off

on

"
12

FIGURE H2-5

Possible pinout configurations of the connector of the external Ballast resistor (only on
PS-65A power supplies).

WARNING: Two different pinouts may be found on PS-65A power supplies.
Observe carefully the pinout at the user's unit and that of the external ballast
resistor before connecting it. See FIGURE H2-5.

Status indicator lamps. PS-65A

The non-regenerative power supply PS-65A has the following lights on the
front panel to indicate the status of the main power supply.

* FAULT blinking: The blinking red led indicates that there are no errors
and that one or several mains phases are missing.

e FAULT turned ON: The steady red led on indicates that there is an error.
The error is indicated on the display of the drive modules.

e FAULT turned OFF: The led off indicates that there is no error and that
all mains phases are OK.

e BALLAST turned ON: The amber led is lit when the energy dissipating
Ballast circuit is activated.

e DC BUS ON: The green led indicates that the module is supplying all its
power at the bus.

. __________________________________________________________________________________________________|
For further detail on these indicator lights, see the combination table for
interpretation in the description of the E305 on the error listing shown in
chapter 14 of the DDS drive system (software) manual.

Selection of the external ballast resistor

Non-regenerative PS-65A power supplies, on the top next to the mains
connection terminals, have two switches for selecting the external ballast
installed (ER-18/1100, ER-18/1800, ER-18/2200). Itis also possible to disable
the "I°t" protection when selecting the internal resistor or having the RM-15
module because they both include a protection with their own thermostat
protection.

The resistor will be selected according to the setting of these switches:

TABLE H2-3 Selection of the external ballast resistor.
switcH1 || switcH2 | RESISTOR
ON ON ER-18/1100
OFF ON ER-18/1800
ON OFF ER-18/2200
OFF OFF Disabled




0O O O Power supply module

Example.

For a setting of the switches according to the previous figure and according
to the table data, the selected external Ballast resistor corresponds to the ER-
18/1800.

Auxiliary power supply module, APS 24

The auxiliary power supply APS-24 will be required in DDS systems using
a PS-65A power supply. It will be in charge of generating the 24 V DC required
by these power supply modules to provide voltage to their control circuits.

Remember that this auxiliary module is integrated into the power supplies
PS-25B4, XPS-25, XPS-65, RPS-20, RPS-45 and RPS-75. If for any
reason, it is necessary to install "APS 24" modules next to one of these
power supplies, NEVER CONNECT the power bus (DC bus) of the "APS
24" module to the power bus (DC bus) of the DDS servo system, except
with PS-25B4 power supplies where it should also be installed.
|
For information about the auxiliary module APS 24, see chapter 4, "auxiliary
modules” in this manual.

POWER SUPPLIES
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PS-25B4 modules

Technical data

TABLE H2-4

Technical characteristics of the PS-25B4 modules.

PS-25B4 module

Power supply (Vmains)

Three-phase 50/60 Hz, with a voltage range
between 400 V AC -10% and 460 V AC +10%

Mains power consumption (400 V AC)

36 Arms

Maximum connection cable section

10 mm?

Power bus voltage VbusNOM

565V DC /650 V DC

Rated (peak) output current V)

45 A (135A,1s)

Rated (peak) output power

25 kW (75 kW, 1 s)

Internal Ballast resistance (power) 1

16,50 (500 W)

Energy pulse to be dissipated

6 kW (0.2s)

Ballast circuit on / off

768 V DC/760V DC

Minimum external Ballast resistance

16,5 Q

Filter capacity

705 uF, 900 V DC

Energy stored in the capacitors

0.5C-V2

Maximum “SYSTEM OK" contact voltage

125V AC, 150 V DC

Maximum “SYSTEM OK* contact voltage

1A

Module height

77 mm (3,03 in)

Module mass

6,0 kg (13,2 Ib)

Power dissipated at maximum load

180 W

Connection of the auxiliary power supply

Output voltage, maximum current

24V DC (5 %), 10 A

Input voltage

Between 400 -10 % & 460 +10 % V AC
50/60 Hz

Mains consumption

0.72 A (400 V AC); 0.63 A (460 V AC)

Maximum Inrush current

23.9 A (460 V AC)

Bus consumption

0.485 A (565 V DC); 0.44 A (650 VV DC)

Maximum voltage at the bus

790 V DC

1)

See derating curves in case of high temperatures.




TABLE H2-5

Ambient conditions and other characteristics of the PS-25B4 modules.

PS-25B4 module

Ambient temperature )

5°C/45°C (41 °F/113°F)

Storage temperature

-20°C/60°C (-4 °F /140 °F)

< 90 % ( non condensing at 45 °C /113 °F)

Maximum altitude without loss of features

1000 m (3281 ft) above sea level

Maximum humidity |

Operating vibration 05G

Shipping vibration 2G

Sealing IP 2x

Protections Over-voltage, heat-sink temperature, hardware

error, Ballast overload.

Power diagram

e
]
>
RM -15
or
ER-18/1100
or
ER-18/1800
or
ER-18/2200
Internal
Ballast

PS-25B4

FIGURE H2-6

Power diagram when using the PS-25B4 power supply.

1) See derating curves in case of high temperatures.
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Block diagram
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FIGURE H2-7

Block diagram of the PS-25B4 power supply.

10



PS-25B4 connectors. Description

The non-regenerative power supply PS-25B4 has the following connectors:
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FIGURE H2-8

Connectors of the PS-25B4 power supply.

1.
2.
3.
4.

X1.
X2.
X3.

X4.
X5.
X6.

Power connector for the three-phase mains.

Power connector for the external Ballast resistor connection.

Ground connection for the mains cable.

Power Bus supplying power to the drive modules through metal bars.

Connector for inter-module communication.

Connector for the basic control signals.

Input connector supplying from mains to the auxiliary power supply integrated into the module. The mains power
is received through it. It admits a voltage between 400 V AC and 460 V AC.

Output connector of the auxiliary 24 V DC power supply integrated into the module.
Output connector of the auxiliary 24 V DC power supply integrated into the module.
Output connector of the auxiliary 24 V DC power supply integrated into the module.

POWER SUPPLIES
Non - regenerative power supplies N
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Lights indicating the status of the main power supply

The non-regenerative power supply PS-25B4 has the following lights on the
front panel to indicate the status of the main power supply.
* FAULT blinking: The blinking red led indicates that there are no errors
and that one or several mains phases are missing.
e FAULT turned ON: The steady red led on indicates that there is an error.
The error is indicated on the display of the drive modules.
¢ FAULT turned OFF: The led off indicates that there is no error and that
2 all mains phases are OK.
- e BALLAST turned ON: The amber led is lit when the energy dissipating
Ballast circuit is activated.

e DC BUS ON: The green led indicates that the module is supplying all its
power at the bus.

Lights indicating the status of the auxiliary power supply

POWER SUPPLIES

Non - regenerative power supplies

The non-regenerative power supply PS-25B4 has the following status
indicating lights on the front panel of the module for the integrated internal
auxiliary power supply.

@ RESET

+24Vdc
OVER VOLTAGE

e RESET: Initializes the auxiliary 24 V DC power supply.

* OVER VOLTAGE: The red led indicates that there is an over-voltage error
at the 24 V DC output or due to over-temperature.

* OVER CURRENT: The red led indicates that there is an over-current error
at the 24 V DC output.

* ON: The green led it indicates that there are 24 V DC at the output.

+24Vdc
OVER CURRENT

@ +24Vdc ON

Selection of the external ballast resistor

® L 12 13 @

S

© @ The non-regenerative power supply PS-25B4 has two switches for selecting
— the external ballast resistor on its front panel next to connector X1, follow the
attached table to properly set the switches. The resistors installed may be ER-

= 18/1100, ER-18/1800 or ER-18/2200. It is also possible to disable the et
> protection when selecting the internal resistor or having the RM-15 module
g s because they both include a protection with their own thermostat protection.
o
= TABLE H2-6 Selection of the external ballast resistor.
A | switcH1 || switcH2 || RESISTOR
ON ON ER-18/1100
ljl N OFF ON ER-18/1800
] — ON OFF ER-18/2200
—» 3 OFF OFF Disabled

M represents the moving element in figure.

Example.

For the switch combination shown in the figure and verified in the table, the
external ballast resistor selected would correspond to the

FAGOR %

ER -18/1800.
- [os o] ®J [ switcH1 || switcH2 || RESISTOR |
(HARDWARE) B [ ofF [ on || Emisisoo |
PS-25B4
12



v
Connectors

v
Power connectors

Terminal strip for mains connection

When connecting the power supplies to mains through terminals L1, L2 and
L3, the phases may be connected in any order.

From Mains
RST phases may
N R S T be connected
I\ in any sequence
\\ Cable without connectors
\\ MPC - 4x ... (mm?)
S ———
Coe
CORIENEANE

FIGURE H2-9

Terminal strip for connection to mains.

The ground connection of the cable shield is made from the vertical plate next
to the terminal strip.

The gap and tightening torque of the screws and the maximum section of the
entry holes for the cables are given by the following table:

TABLE H2-7 Characteristics of the terminals of the mains connection terminal
strip.
| PS-25B4 | PS-65A
Gap (mm) 10.16 18.8
Tightening torque (N-m) 1.5 7
Maximum section (mm2) 10 50

|

The equipment must be protected with fuses on the three-phase supply lines
L1, L2 and L3. Follow the instructions given in chapter 6, "power line
connection of this manual.

Terminal strip for the external Ballast resistor

The power supply is supplied from factory with a wire jumper between
terminals Ri and L+. This configuration of the power supply means working
with its internal Ballast resistor.

However, if this internal resistor does not allow dissipating enough power, the
configuration must be modified so the power supply can work with an external
resistor.

)2
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Here are the two possible configurations:

Configuration Configuration

for internal for external % ﬁ

resistor resistor s
ﬂ ¢ W
(VRN 000
Ri [Re|lL+ Ri |[Re|L+

PS-25B4
PS-65A

L+
L+

FIGURE H2-10

Ballast resistor connection configurations.

If this jumper between Ri and L+ is eliminated and no external resistor is
connected, error E215 or E304 will be issued; in the case of the PS-25B4
power supplies, the power bus will not be loaded.

The gap and tightening torque of the screws and the maximum section of the
entry hole for each wire of the cable are given by the following table:

TABLE H2-8 Characteristics of the terminals of the ballast resistor connection
terminal strip.

PS-25B4 | PS-65A
Gap (mm) 10.16 10.16
Tightening torque (N-m) 1.5/1.7 1.5/1.7
Maximum section (mm?) 10 10

The power supply carries a protection against over-temperature that triggers
error E301 when reaching 105 °C (221 °F).

The power being dissipated by these resistors depends on the ambient
temperature according to the following derating curves.

Internal Ballast
PS-25B4
A Power (W)

400
280 [

‘
35(95) 45(113) °C (°F)

A Internal Ballast

Power (W) PS-65A
900
600
! >
15 (59) 45(113) °C (°F)
FIGURE H2-11

Derating curves of non-regenerative power supplies.



Connection terminals for the Power Bus

At the bottom of the module, covered by a screwed on lid, the power supply
offers the terminal for the power bus. This bus provides a DC voltage output
of 565 V DC (when the mains voltage is 400 V AC) that feeds all the drive
modules that are part of the DDS system.

IMPORTANT: All the modules powered by the same power supply must be
joined by the power bus. This condition is a must for it to work.

WARNING: Neverconnectthe powerbuswhile the systemisrunning. There
are voltages of about 600 V DC.

Two plates are supplied with each module to join them with the adjacent drive
modules.

|
WARNING: The tightening torque of these terminals must be between 2.3
and 2.8 N-m. This point is very important to ensure good electrical contact
between modules.

Fagor power supplies have a Soft Start for charging the power bus.

The soft start begins when two necessary and sufficient conditions are
verified:
¢ No errors on any of the modules connected through the internal bus
(connector X1)
¢ Presence of the three mains phases at the input of the module.
|

Note that for PS-25B4 power supplies, it is enough to have two mains
phases.

This startup process begins when the FAULT indicator stops blinking and ends
when the status indicator DC BUS ON turns on.

WARNING: Before handling these leads, proceed in the following order:

e Stop the motors

¢ Disconnect the mains voltage at the electrical cabinet.

e Wait, before handling these leads. The power supply module needs
time to decrease the voltage of the power bus down to safe values (<60
V DC ). The green indicator DC BUS ON being turned OFF does not
mean that the power bus may be handled or manipulated.

¢ The discharge time depends on the number of elements connected and
it is about 4 minutes.

WARNING: The power buses of different power supply modules must never
be connected in parallel.

)2

0n
w o
3 3
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w O
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=
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X1 connector (Internal bus)

The communication between all the modules that make up the DDS servo
drive system is established through connector X1.

FIGURE H2-12

Connection of the internal bus between modules through connector X1.

A ribbon cable is provided with each module (power supply or drive) for this
connection.

X2 connector (Control)

The power supply module may be controlled through connector X2.

X2

Error Reset Error Reset

! GND GND

System
Speed Enable

System O.K.

System
Speed Enable

| System O K.
€L

ovbc
+24V DC

~N oGk W N -

( Phoenix,
5,08 mm)

( Phoenix,
508mm) — - - - - -~ - -~

FIGURE H2-13
Control of the power supply module through connector X2.

The internal circuits of the non-regenerative power supplies PS-65A require
an external 24 V DC supply. This is why its connector X2 has three more pins
than for the PS-25B4 power supply that integrates an auxiliary power supply.

The internal circuits are protected with a 1.25 A fuse.



0O O O Power supply module

The next table shows the signals and other considerations related to each pin
of connector X2:

TABLE H2-9 Description of the pins of connector X2.

System error RESET input.

Error RESET (24 V DC ; 4.5 - 7 mA).

Not connected

0 volts reference for digital inputs.

GND Error RESET (1) and System Speed Enable

)2

Not connected

General system speed enable. (24 V DC ; 4.5 -

Y

System Speed Enable 7 mA). (é) g
2 3
System OK Contact indicating module status. It opens in o =
System OK case of failure. Limit 1 A at 24 V. (?) 8
o
. . i o
Chassis Chas§|s connection (only on PS-65A power =
supplies) )
oVvDC Voltage supply of the control circuits (only on e
PS-65A power supplies) between 21 V DC and
+24V DC 28 V DC. Maximum consumption 1 A.
Connectors X3, X4, X5 and X6
These connectors belong to the auxiliary power supply integrated into the
main power supply PS-25B4.
|
|
|
1
|
1 =
|
s 400 - 460 V AC
|
(Phoenix, : }
7,62 mm) |
| |
|
1 |
1 ; ! +24V DC
; ! ovDC
3 ; .
‘ —
|
(Phoenix, : :
5,08 mm) |
FIGURE H2-14
Connectors X3, X4, X5 and X6 that belong to the auxiliary power supply integrated into
the PS-25B4.
Connector X3 receives power from mains. It admits a voltage between 400
V AC and 460 V AC. FAGOR a
This auxiliary power supply generates 24 V DC and its purpose is to feed the
control circuits of the module itself. DDS
(HARDWARE)

Also, it supplies up to 8 A of this dc voltage through connectors X4, X5 and
X6. These three connectors are identical and offer greater connecting
flexibility.

I EEEEEEEEEEE——
In cases of micro-surges ortotal loss of mains power, this module guarantees
stable and maintained 24 V DC while the motors are going through an
emergency braking. This is an absolute must in order to comply with the CE
requirement for the machine.

17
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Start-up procedure

1. For PS-65A power supplies:
Supply 24 V DC to the control circuits of the power supply through pins
9 and 10 of connector X2.
For PS-25B4 power supplies:
Apply power to the Auxiliary Power Supply from mains through pins 2 and
3 of connector X3; These will power the control circuits of the power supply
and provide 24 V DC at connectors X4, X5 and X6.

2. The power supply checks the system status:

If the status is correct:
The System Ok contact closes (pins 6 and 7) and it stays closed while
the control circuits are powered and no error comes up in any of the
modules of the system.
The red FAULT indicator light blinks (it is not indicating an error
because there are no phases yet).

If the status is not correct:
The red FAULT indicator light is permanently on (not blinking).
3. Apply power to the power supply:
Power is applied from mains through the power connectors on top of the
power supply.
The soft start begins.
The red FAULT indicator light turns off.
4. green DC BUS ON light on:

After 4 seconds, the green DC BUS ON indicator light turns on meaning
that the power bus has the proper dc voltage.

If for any reason an error is activated at the power supply module or at any
drive module it supplies to, the system will act as follows:

1. The green DC BUS ON light will turn off.
2. The red FAULT light will be on permanently.
3. The power supply will stop supplying voltage to the power bus.

WARNING: It does not discharge the capacitors !

With the Error RESET input (pin 1), it is possible to eliminate the errors at the
drives that are part of the system - see chapter 14, resettable errors, of the
DDS (software) manual - and it acts as follows:

* ltsstate willbe O V. Activatingitwith 24 V DC erases all the errors stored
in the memory of each drive of the system.

¢ Should the cause of the error persist, the corresponding module will
show the same error again and it will be necessary to turn the unit back
on to eliminate the error if it is a serious error.

The System Speed Enable input (pin 5) is related to the Speed Enable inputs
of the drive modules.

* The state of the System Speed Enable is usually 24 V DC.

e |f the System Speed Enable pin is setto 0 V DC, all the drive modules
joined together by the same internal bus will brake the motors that they
control at full torque and when stopped or when reaching the time limit
to stop (programmable with parameter GP3), - see chapter 13 of the
DDS (software)- manual, it cancels the motor torque.

The consumption of each input is between 4.5 and 7 mA.



v
Regenerative power supplies

When referring to regenerative power supplies, we'll use XPS-25 and XPS-
65. They all admit a mains voltage between 400 -10 % and 460 +10% V AC
and can return power back to mains. They are:

%) @ %)
$m®©@“m s

"

&n @ =

==

B ‘
sl ]
C==3> C==3>
o | e e ®
[R[RelEs] o]
felelo] o
FIGURE H2-15

Regenerative power supplies: A. XPS-25, B. XPS-65.

However:

e XPS-25A: supplies 25 kW and can return 20 kW to mains. It integrates
an auxiliary 24 V DC power supply to feed the control circuits of the
modular drives. Consequently, it will not need an APS-24 to perform this
function.

e XPS-65A: supplies 65 kW and can return 54 kW to mains. It integrates
an auxiliary 24 V DC power supply to feed the control circuits of the
modular drives. Consequently, it will not need an APS-24 to perform this
function.

POWER SUPPLIES
Regenerative power supplies N

FAGOR a

DDS
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v
XPS-25 and XPS-65 modules

Technical data

TABLE H2-10

Technical characteristics of the XPS-25 and XPS-65 modules.

XPS-25 module | | XPS-65 module

Power supply (Vmains)

Three-phase 50/60 Hz, with a voltage range
between 400 V AC -10 % and 460 V AC +10 %

Mains power consumption (400 V AC)

36 Arms 95 Arms

Maximum connection cable section

16 mm? 50 mm?

Power bus voltage VbusNOM

565V DC /650 V DC

Rated (peak) output current V)

45 A (135A,15) 120 A (120 A, 1 8)

Rated (peak) output power

25 kW (55 kW, 1 s) 65 kW (108 kW, 1 s)

Regenerating circuit on / off voltage

Vmains - 1.414 + 150 V

Rated regenerated current (returned to mains) 1
(400 V AC)

28 Arms 72 Arms

Rated regenerated power (returned to mains)

20 kW 54 kW

Isolated choke

CHOKE XPS-25 CHOKE XPS-65

Choke-drive cable (max length: 2 m ( 80 inches) )

16 mm? 50 mm?

Output voltage of the auxiliary power supply

24V DC £5%

Maximum current supplied

8Aat24V (192 W)

Mains consumption to generate 24 V DC

0.72 A (400 V AC); 0.63 A (460 V AC)

Internal Ballast resistance (power) 1)

18 Q (520 W) 9Q (1800 W)

Energy pulse to be dissipated

18 KW (0.6s) 50 kW (1s)

Ballast circuit on / off

765V DC/755V DC

Minimum external Ballast resistance

18Q 90

Filter capacity

1175 uF, 900 V DC 2115 yF, 900 V DC

Energy stored in the capacitors

05CV?2

Maximum “SYSTEM OK* contact voltage

125V AC, 150 V DC

Maximum “SYSTEM OK" contact voltage

1A

Module width 194 mm (7.64 in) 234 mm (9.21 in)
Module weight 14 kg (31 Ib) 19 kg (42 Ib)
Power dissipated at maximum load 180 W 350 W

) See derating curves in case of high temperatures.




TABLE H2-11

Ambient conditions and other characteristics of the XPS-25 and XPS-65 modules.

XPS-25 module | | XPS-65 module

Ambient temperature )

5°C/45°C (41 °F/113°F)

Storage temperature

-20°C/60°C (-4 °F /140 °F)

Maximum humidity

Maximum altitude without loss of features

1000 m (3281 ft) above sea level

| < 90 % ( non condensing at 45 °C /113 °F) ‘

Operating vibration 05G

Shipping vibration 2G

Sealing IP 2x

Protections Over-voltage, over-current, hardware error,

ambient temperature.

Power diagram

[e5idy™>
<sarw]

Y

Mains

or
2 ER-18/1100<]1,9 kW

XPS-65
Drives

2RM -15 3,0 kW

parallel, not in series.

® 5k >
©
= & 3
%2 0@ =
RIV(I)r—lS & Q
ER—18/1100
IS:E;I [They are installed in

@&

Internal <1800 W
Ballast

H

FIGURE H2-16

Power diagram when using the XPS-25 and XPS-65 power supplies.

1)see derating curves in case of high temperatures.
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Block diagram
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FIGURE H2-17

Block diagram of the XPS-25 and XPS-65 power supplies.
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Connectors. XPS-25. Description

The regenerative power supply XPS-25 has the following connectors:

4 n_® ‘ R mllls
@/
fe} @
Q @
7]
[a
=<
380-460 Vac.
]
X3 u
12 QO raur
QO recen
) oc as o
RESET @
over voLtace O
OVER CURRENT (O
o O x1
y crror Reser
24vdc 84
o
+24vd
X4 ov. SYSTEN SPEED ENABLE
L
{ 13 srsrew ok
+24Vde
X5 ov.
L
SRy @
X6 - ov.
oy L
DANGER
é HIGH VOLTAGE
DISCHARGE _TIME>4Min
(e O
Ri |Re |L+
@ @ @ CH1 CH2

1
@] 2] @
2 . L
(Eg BLH g
| [ |
ERROR RESET
.e GND
(X
o0 X2
(X
(X
SYSTEM SPEED ENABLE
X1)—
SYSTEM D‘Kj‘
OUTPUT
24Vdc 84
4002460 v
- ac.
X4 +24Vec
o) &

x
o

($)]
L !!

X3

@ & @
| fess =
S S
2 =)

FIGURE H2-18

Connectors of the PS-25 power supply.

pobdS

Power connector for the three-phase mains.
Power connector for the external Ballast resistor connection.
Ground connection for the mains cable.
Power Bus supplying power to the drive modules through metal bars.

5. Connectors for the choke of the XPS-25.
X1. Connector for inter-module communication.
X2. Connector for the basic control signals.

X3. Input connector supplying from mains to the auxiliary power supply integrated into the module. The mains power

is received through it. It admits a voltage between 400 V AC and 460 V AC.

X4. Output connector of the auxiliary 24 V DC power supply integrated into the module.
X5. Output connector of the auxiliary 24 V DC power supply integrated into the module.
X6. Output connector of the auxiliary 24 V DC power supply integrated into the module.

POWER SUPPLIES
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RESET
OVER VOLTAGE %

OVER CURRENT @
o @

Lights indicating the status of the main power supply

The regenerative power supply XPS-25 has the following lights on the front
panel to indicate the status of the main power supply.

* FAULT blinking: The blinking red led indicates that there are no errors
and that one or several mains phases are missing.

e FAULT turned ON: The steady red led on indicates that there is an error.
The error is indicated on the display of the drive modules.

e FAULT turned OFF: The led off indicates that there is no error and that
all mains phases are OK.

¢ REGEN: The led is lit when the module is working in energy regenerating
mode.

e DC BUS ON: The green led indicates that the module is supplying all its
power at the bus.

|

For further detail on these indicator lights, see the combination table for
interpretation in the description of the E305 on the error listing shown in
chapter 14, "list of error messages" of the DDS (software) manual.

Lights indicating the status of the auxiliary power supply

The regenerative power supply XPS-25 has the following lights on the front
panel to indicate the status of the integrated auxiliary power supply.
e RESET: Initializes the auxiliary 24 V DC power supply.
e OVER VOLTAGE: The red led indicates that there is an over-voltage error
at the 24 V DC output or due to over-temperature.
* OVER CURRENT: The red led indicates that there is an over-current error
at the 24 V DC output.
* ON: The green led it indicates that there are 24 V DC at the output.



Connectors. XPS-65. Description

The regenerative power supply XPS-65 has the following connectors:
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\ 2 2 %)
@ S| I
& n°E [aE ® ® L2 L3
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FIGURE H2-19
Connectors of the PS-65 power supply.
1. Power connector for the three-phase mains.
2. Power connector for the external Ballast resistor connection. FAGOR a
3. Ground connection for the mains cable.
4. Power Bus supplying power to the drive modules through metal bars.
5. Connectors for the choke of the XPS-65. DDS
X1. Connector for inter-module communication. (HARDWARE)

X2. Connector for the basic control signals.

X3. Input connector supplying from mains to the auxiliary power supply integrated into the module. The mains power
is received through it. It admits a voltage between 400 V AC and 460 V AC.

X4. Output connector of the auxiliary 24 V DC power supply integrated into the module.

X5. Output connector of the auxiliary 24 V DC power supply integrated into the module.

X6. Output connector of the auxiliary 24 V DC power supply integrated into the module.

25



Connectors

POWER SUPPLIES

FAGOR a

DDS
(HARDWARE)

26

RESET
OVER VOLTAGE %

OVER CURRENT @
o @

Lights indicating the status of the main power supply

The regenerative power supply XPS-65 has the following lights on the front
panel to indicate the status of the main power supply.

* FAULT blinking: The blinking red led indicates that there are no errors
and that one or several mains phases are missing.

e FAULT turned ON: The steady red led on indicates that there is an error.
The error is indicated on the display of the drive modules.

e FAULT turned OFF: The led off indicates that there is no error and that
all mains phases are OK.

¢ REGEN: The led is lit when the module is working in energy regenerating
mode.

e DC BUS ON: The green led indicates that the module is supplying all its
power at the bus.

|

For further detail on these indicator lights, see the combination table for
interpretation in the description of the E305 on the error listing shown in
chapter 14, "list of error messages" of the DDS (software) manual.

Lights indicating the status of the auxiliary power supply

The regenerative power supply XPS-65 has the following lights on the front
panel to indicate the status of the integrated auxiliary power supply.
e RESET: Initializes the auxiliary 24 V DC power supply.
* OVER VOLTAGE: The red led indicates that there is an over-voltage error
at the 24 V DC output or due to over-temperature.
e OVER CURRENT: The red led indicates that there is an over-current error
at the 24 V DC output.
* ON: The green led it indicates that there are 24 V DC at the output.

v
Connectors

v
Power connectors

Terminal strip for mains connection

When connecting the power supplies to mains, the phases may be connected
in any order.

From Mains
RST phases may
N R S T be connected
I\ in any sequence
\\ Cable without connectors
™~ MPC - 4x ... (mm2)
S
(MIEMVRN
@) |L1fL2 )13
FIGURE H2-20

Terminal strip for connection to mains.



The ground connection of the cable shield is made from the vertical plate next

to the terminal strip.

The gap and tightening torque of the screws and the maximum section of the

entry hole for each wire of the cable are given by the following table:

TABLE H2-12 Characteristics of the terminals of the mains connection terminal
strip.
| XPS-25 || XPS-65
Gap (mm) 121 18.8
Tightening torque (N-m) 2 7
Maximum section (mm?) 16 50

|

The equipment must be protected with fuses on the three-phase supply lines
L1, L2 and L3. Follow the instructions given in chapter 6, "power line
connection of this manual.

Terminal strip for the external Ballast resistor

Regenerative power supplies also have a small Ballast Circuit for dissipating
energy in case of an emergency. This emergency is issued when there is no
connection to mains the Ballast circuit activating value is exceeded.

See TABLE H2-10 in this chapter.

Here are the two possible configurations:

Configuration Configuration

for internal for external 2 ﬂ
resistor resistor s
m ¥ Xw
(I
Ri |Re|L+

L+

FIGURE H2-21

Ballast resistor connection configurations.

Removing this jumper between Riand L+ (factory setting) and not connecting
an external resistor generates error E215 or E304.

The gap and tightening torque of the screws and the maximum section of the
entry hole for each wire of the cable are given by the following table:

TABLE H2-13 Characteristics of the terminals of the ballast resistor connection
terminal strip.
| XPS-25 || XPS-65 |
Gap (mm) 8.1 8.1
Tightening torque (N-m) 1 1
Maximum section (mm?) 4 4

The power supply carries a protection against over-temperature that triggers
error E301 when reaching 105 °C (221 °F).

)2
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A

The power that may be dissipated through the internal resistor located inside
the power supply XPS-25 depends on the ambienttemperature as determined
by the derating curve.

Internal Ballast
‘ Power (W) XPS-25

[

600
520 f-----------q4----T3

35(95) 45 (113) °?(°F)

FIGURE H2-22

Derating curve of regenerative power supplies XPS-25.

The performance of the internal Ballast resistor of the regenerative power
supply XPS-65 does not suffer at high temperatures.

Connection terminals for the Power Bus

At the bottom of the module covered by the screwed on lid on the right.

- see FIGURE H2-18 and FIGURE H2-19 -, the power supply offers the
terminals of the power bus. This bus provides a dc voltage output of 565 V
DC (when the mains voltage is 400 V AC) that feeds all the drive modules
that are part of the DDS system.

All the modules powered with the same power supply must be connected
through the power bus and this condition is a must to run it.

Never connect the power bus while the system is running. There are
voltages of about 600 V DC.

Two plates are supplied with each module to join them with the adjacent drive
modules.

I EEEEEE——
The tightening torque of these terminals must be between 2.3 and 2.8 N-m.
This point is very important to ensure good electrical contact between
modules.

Fagor power supplies have a Soft Start for charging the power bus.

The soft start begins when these two conditions, that are necessary and
sufficient, are met:
¢ No errors at the modules connected through the internal bus (connector
X1)
¢ Presence of the three mains phases at the input of the module.
This startup process begins when the FAULT indicator stops blinking and
ends when the status indicator DC BUS ON turns on.

Before handling these leads, proceed in the following order:

e Stop the motors

¢ Disconnect the mains voltage at the electrical cabinet.

e Wait, before handling these leads. The power supply module needs
time to decrease the voltage of the power bus down to safe values (<
60 V DC). The green indicator DC BUS ON being turned OFF does not
mean that the power bus may be handled or manipulated.

* Thedischarge time depends on the number of elements connected and
it is about 4 minutes.
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The power buses of different power supply modules must never be
connected in parallel.

Choke connection terminals

Regenerative power supplies XPS-25 and XPS-65 offer the connection
terminals labeled CH1 and CH2 at the bottom of the module for connecting
the choke. See FIGURE H2-18 and FIGURE H2-19.

This inductive device is a must to limit the current circulating from the power
bus to mains.

Fagor supplies the CHOKE XPS-25 and CHOKE XPS-65 for this application.

Use cables with the maximum section allowed 16 and 50 mm?y and shorter
than 2 meters (6 feet). They do not have to be shielded.

TABLE H2 - 14 Characteristics of the choke connection terminals.

| CHOKEXPs-25 || CHOKE xps-65 |
Tightening torque (N-m) 2 7
Maximum section ( mm?) 16 50

The choke is an absolute must for the operation of a regenerative power
supply. Installing the coil with an inductance other than the choke
recommended in TABLE H2-10 may cause severe damage to the unit.

)2
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Other connectors

X1 connector (Internal bus)

The communication between all the modules that make up the DDS servo
drive system is established through connector X1.

FIGURE H2-23

Connection of the internal bus between modules through connector X1.

A ribbon cable is provided with each module (power supply or drive) for this
connection.

X2 connector (Control)

The power supply module may be controlled through connector X2.

Error Reset

GND

System

Speed Enable
System O.K.

( Phoenix,
5,08 mm)
FIGURE H2-24

Control of the power supply module through connector X2.

The internal circuits are protected with a 1.25 A fuse.

The next table shows the signals and other considerations related to each pin
of connector X2:

TABLE H2-15 Description of the pins of connector X2.

System error RESET input.

Error RESET (24V DC; 4.5-7 mA).

Not connected

0 volts reference for digital inputs.

GND Error RESET (1) and System Speed Enable

Not connected

System Speed Enable General system speed enable. (24 V DC ; 4.5 -

7 mA).
System OK Contact indicating module status. It opens in
System OK case of failure. Limit 1 A at 24 V.
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Connectors X3, X4, X5 and X6

These connectors belong to the auxiliary power supply integrated into the
main power supplies XPS-25 and XPS-65.

| XPS-25,XPS-65 |
|
l !
i X3 |
|
1 1 1 } L
| ] —
| 2 |
@ 3 l 3 1 400 - 460 V AC
| ]
( Phoenix, : :
7.62mm) | }
l X4, X5, X6 |
|
i 1 }
1| ) ‘ +24V DC
} : 0V DC
3 3 L
|
(Phoenix, ! !
508 mm) | 1
FIGURE H2-25

Connectors X3, X4, X5 and X6 that belong to the auxiliary power supply integrated into
regenerative power supplies XPS-25 and XPS-65.

Connector X3 receives power from mains. It admits a voltage between 400
V AC and 460 V AC.

This auxiliary power supply generates 24 V DC and its purpose is to feed the
control circuits of the module itself.

Also, it supplies up to 8 amperes of this dc voltage through connectors X4,
X5 and X6. These three connectors are identical and offer greater
connecting flexibility.

|
In cases of micro-surges or totalloss of mains power, this module guarantees
stable and maintained 24 V DC while the motors are going through an
emergency braking. This is an absolute must in order to comply with the CE
requirement for the machine.
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Start-up procedure

1. For the XPS-25 and XPS-65 power supplies:

Apply power to the Auxiliary Power Supply from mains through pins 2 and
3 of connector X3; These will power the control circuits of the power supply
and provide 24 V DC at connectors X4, X5 and X6.

2. The power supply checks the system status:
If the status is correct:

The System Ok contact closes (pins 6 and 7) and it stays closed while
the control circuits are powered and no error comes up in any of the
modules of the system.

The red FAULT indicator light blinks (it is not indicating an error
because there are no phases yet).

If the status is not correct:
The red FAULT indicator light is permanently on (not blinking).

3. Apply power to the power supply:
Power is applied from mains through the power connectors on top of the
power supply.
The soft start begins.
The red FAULT indicator light turns off.

4. green DC BUS ON light on:

After 4 seconds, the green DC BUS ON indicator light turns on meaning
that the power bus has the proper dc voltage.

If for any reason an error is activated at the power supply module or at any
drive module it supplies to, the system will act as follows:

1. The green DC BUS ON light will turn off.
2. The red FAULT light will be on permanently.
3. The power supply will stop supplying voltage to the power bus.

WARNING: It does not discharge the capacitors !

With the Error RESET input (pin 1), it is possible to eliminate the errors at the
drives that are part of the system - see chapter 14, resettable errors, of the
DDS (software) manual - and it acts as follows:

e |ts state will be 0 Volt. Activating it with 24 V DC erases all the errors
stored in the memory of each drive of the system.

¢ Should the cause of the error persist, the corresponding module will
show the same error again and it will be necessary to turn the unit back
on to eliminate the error if it is a serious error.

The System Speed Enable input (pin 5) is related to the Speed Enable inputs
of the drive modules.

¢ The state of the System Speed Enable is usually 24 V DC.

¢ When removing the 24 V DC from the System Speed Enable pin is set
to 0 V DC, all the drive modules joined together by the same internal
bus will brake the motors that they control at full torque and when
stopped or when reaching the time limit to stop (programmable with
parameter GP3), - see chapter 13 of the DDS (software) manual - , it
cancels the motor torque.

The consumption of each input is between 4.5 and 7 mA.
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Regenerative regulated power supplies

When referring to regenerative regulated (step-up or boost) power supplies,
we'll use RPS-75, RPS-45 and RPS-20.

They all admit a mains voltage between 400 V AC -10% and 460 V AC +10%
(with a mains frequency of 50/60Hz) and can consume and return to mains
sinusoidal DC power with a maximum power factor close to 1.

Unlike XPS-O0O regenerative power supplies, their bus voltage is
programmable and independent from the mains voltage; i.e. for the same
power absorbed, the bus voltage of the RPS-LJ] can be higher than the that
of the XPS.

These power supplies look like this:
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FIGURE H2-26

Regenerative regulated power supplies:
A. RPS-75, B. RPS-45, C. RPS-20.
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However:

* RPS-75: supplies 75 kW and can return up to 75 kW to mains for an S1
duty cycle. For an S6-40% duty cycle it supplies 97 kW and can return 97
kW to mains.

* RPS-45: supplies 45 kW and can return up to 45 kW to mains for an S1
duty cycle. For an S6-40% duty cycle it supplies 59 kW and can return 59
kW to mains.

¢ RPS-20: supplies 20 kW and can return up to 20 kW to mains for an S1
duty cycle. For an S6-40% duty cycle it supplies 26 kW and can return 26

2 kW to mains.
[

The all integrate an auxiliary 24 V DC power supply to feed the control
circuits of the modular drives. Consequently, it will not need an APS-24 to
perform this function.

POWER SUPPLIES
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Modules RPS-75, RPS-45 and RPS-20.

Technical data

TABLE H2-16

Technical characteristics of the RPS-[1C] modules.

RPS-75 module | | RPS-45 module | | RPS-20 module

Power supply (Vmains)

Three-phase 50/60 Hz mains with a voltage range
Between 400 V AC -10 % and 460 V AC +10 %

Rated mains power consumption

76 kW 46 kW 21 kW

Minimum power cable section?

70 mm? 35 mm? 10 mm?

Power bus voltage VBUSprog

600, 625 or 725 V DC. It is programmable.

Max. power bus voltage VBUSyax 775V DC
2) 120 A 72A 32A
Rated (peak) output current (156 Ain S6) (95AinS6) (41.6AinS6)
3) 75 kW 45 kW 20 kW
Rated (peak) output power (97 KW in S6) (59 KW in S6) (26 KW in S6)
Power dissipated at maximum load 1 kW 0.7 kW 0.5 kW

Related chokes

RPS-75 choke RPS-45 choke RPS-20 choke

RPS choke cable (shielded)
(max length: 2 m) 1

70 mm? 35 mm? 10 mm?

Power for the module control circuit (24 V DC)

Three-phase 50/60 Hz mains with a voltage range
Between 400 V AC -10 % and 460 V AC +10 %

Mains consumption to generate 24 V DC

0.7A

Output voltage of the auxiliary power supply

24VDC+5%

Maximum current supplied

8 Aat192 V DC (24 W)

Filter capacity

\ 2145 yF, 900 V \ \ 825 uF, 900 V \ | 560 F, 900 V

Energy stored in the capacitors

05CV?2

Maximum "SYSTEM OK" contact voltage,
" LINE CONTACT " and " AS1-AS2 "

125V AC, 150 V DC

Max. "SYSTEM OK" contact current,
"LINE CONTACT " and " AS1-AS2 "

2A

Status display

‘ 7-segments display

Module width

350 mm (13.8in) 311 mm (12.2 in) 194 mm (7.6 in)

Module mass

20 kg (44.1 Ib) 16 kg (35.3 Ib) 10 kg (22.0 Ib)

1) It will depend on the rated operating power.
2) For a bus voltage of 625 V.
3) See derating curves for high temperatures.
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TABLE H2-17 Ambient conditions and other characteristics of the RPS-C1J modules.

RPS-75 module | | RPS-45 module | | RPS-20 module

Operating ambient * 5°C/45°C (41 °F /113 °F)
Storage temperature -20°C/60°C (-4 °F /140 °F)
Maximum humidity < 90 % (non condensing at 45 °C / 113 °F)
Maximum altitude without loss of features 1000 m (3281 ft) above sea level
2 Operating vibration 05G
n Shipping vibration 2G
» o Sealing IP 2x
w o
E oy * See derating curves in case of high temperatures.
a @
» o
c 2 .
g e Power diagram
5 o
a «©
=)
(@)
e
(O]
=
S
(0]
C
(0] m N
2 c | 75kwinsi Te) wn
o — 97 kW in $6-40 N~ (5]
S L < power >
= o =
75 kW in S1 ol )
97 kW in $6-40 o
O [s5kwinst To) n
% 59 KW in S6-40 < g
= & 5
45 kW in S1 & )]
59 kW in S6-40
FAGOR 9
N [20kwinsi
E 26 kW in S6-40 8 g
DDS © 1 >
(HARDWARE) 2 - )] =
20 kW in S1 (al D
26 kW in S6-40 D:
FIGURE H2-27

Power diagram when using the RPS-CJ0J power supplies.
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Power derating

The following graph shows the maximum rms current in continuous S1
(Pn) and intermittent S6-40% (Pmax) duty cycles for a switching
frequency of the power transistors of 8 kHz in a temperature range between
5 °C (41 °F) and 60 °C (140 °F).

See the load cycles in the next section.

Power derating graph of the RPS-75

120,00

100,00

80,00

60,00

40,00

20,00

0,00

PS6

POWER SUPPLIES

.
35°C
(95)°F

40°C
(104) °F

45°C

(113) °F (122) °F

60°C
(140) °F

50 °C 55°C

(131) °F

Regenerative regulated power supplies N

FIGURE H2-28

Power derating on RPS-75 power supply for fc = 8 kHz.

TABLE H2-18 Power derating on RPS-75 power supply (8 kHz).
Tamb P, (power in S1) Pgg ( power in S6-40% )
in°C in °F in kW. in KW.
35 95 75.0 97.5
40 104 75.0 97.5
45 113 75.0 97.5
50 122 711 92.5
55 131 67.1 87.2
60 140 63.0 81.9

Power derating graph of the RPS-45

80,00
60,00 F e deeesceeescen |
— jm | Tl
S e T
FAGOR a
20,00
DDS
200 L (HARDWARE)
35°C 40°C 45°C 50°C 55°C 60 °C
(95)°F (104)°F  (113)°F  (122)°F  (131)°F  (140)°F
FIGURE H2-29

Power derating on RPS-45 power supply for fc = 8 kHz.
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TABLE H2-19 Power derating on RPS-45 power supply (8 kHz).

Tamb P, (power in S1) Pse ( power in S6-40% )
in°C in °F in kW. in KW.
35 95 45.4 59.0
40 104 45.4 59.0
45 113 45.4 59.0
50 122 41.4 53.9
55 131 37.4 48.6
60 140 33.2 431

Power derating graph of the RPS-20

40,00

30,00
PS6

Pn

20,00

10,00

000
35°C 40°C 45°C 50 °C 55°C 60 °C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F
FIGURE H2-30

Power derating on RPS-20 power supply for fc = 8 kHz.

TABLE H2-20 Power derating on RPS-20 power supply (8 kHz).

Tamb P, (power in S1) Pse ( power in S6-40% )
in°C in °F in kW. in KW.
35 95 20.4 26.5
40 104 20.4 26.5
45 113 20.4 26.5
50 122 19.4 25.2
55 131 18.0 23.4
60 140 16.6 21.6
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Operating cycles

Load cycle S1

Continuous duty. Operation with constant load and long enough to achieve
thermal balance.

P S1 cycle

FIGURE H2-31
Load cycle S1.

Load cycle S6-40%

Periodic uninterrupted duty cycle with intermittent load. Succession of
identical duty cycles, each with a running period under constant load and
another period without load. There is no rest period. The 40% running factor
indicates that for a 10 minute cycle, it works at constant power for 4 minutes
P S6-40% and without load for 6 minutes (0.4 x rated current Py ).

P S6-40 cycle

max
P «—— 10mn —»
S6-40

PN 4 min

0.4-P

FIGURE H2-32
Load cycle S6-40%.

Cycle at Pmax without previous load

Periodic intermittent duty. Succession of identical duty cycles, each with a
rest period. The 40% running factor means that for a 10 minute cycle, it
works at 1.6-Pn for 4 seconds and it rests (no power) for 6 minutes.

P Cycle at Pmax without
previous load

«+—— 10min —»

1.6-PN
| 4 min
P e

FIGURE H2-33
Cycle at Pmax without previous load.
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Block diagram
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FIGURE H2-34

Block diagram of the RPS-CIJ power supplies.
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Connectors. RPS-75. Description

The following figure shows the regenerative regulated power supply RPS-75
and its connector layout:

INPUT .
380-460Voc, Q Top view
@ %
X1 =gan ED | Dj 1
L1 L2 L3
- 11|12 L3 2
ot o8 b)) '
e 50 O = 3 CH | £ | $_$
n © J g
5 L3 a5
=
X3 g:’ g
°0® T <}
- Lo ST M G N P 8
[G] © Q
\LLINE CONTACT, o o g
(@]
o
NS1 X4, OO0000000000 o
I =
NSP I o
e o 2
b 2 o o S o O o)
oo o S O T [ o
= EEREe asne :
ogggm A A
c 10 e o o o N
DOMNO000000O00MN
e 1 o
e e I |
e = 0 1
o I 2
X2 e 0V, 110 o o o 7
1 7
°® 124V dc S o 7 i %
OO OOCMNACOLT
= o o
I e = o [
I
AS1 I r T
X5 E — 000000000000
ASP e R L J
N o |
ERROR RESET , ® ® i
= = =] =
{ N J
GND
X6 4 4
PWM ENABLE 0 J
SYSTEM SPEED ‘ o+ ‘ I ‘ o+ ‘
ENABLE ‘ o | | o |
\ESYSTEM 0K © g =" =—=10o ©
b n ~
FIGURE H2-35 FAGOR a
Connectors of the RPS-75 power supply.
1. Power connector for the three-phase mains.
2. Line input connector for synchronism. DDS
3. Ground connection for the mains cable. (HARDWARE)

4. Power Bus supplying power to the drive modules through metal bars.

X1. Connector of the integrated auxiliary three-phase power supply.

X2. Output connector of the auxiliary 24 V DC power supply integrated into the module.

X3. Connector to be used to open/close the main internal contactor (pins NS1 and NS2) and acknowledge externally
the status of the contactor (LINE CONTACT pins).

X4. Connector to communicate with the modular drives through the internal bus.

X5. Connector for the external acknowledgment of the status of the integrated safety relay.

X6. Connector for the basic control signals.
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Connectors. RPS-45. Description

The following figure shows the regenerative regulated power supply RPS-45
and its connector layout:
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FIGURE H2-36

Connectors of the RPS-45 power supply.

1.
2.
3.

X1.
X2.
X3.

X4.
X5.
X6.

Power connector for the three-phase mains.
Line input connector for synchronism.
Ground connection for the mains cable.

Power Bus supplying power to the drive modules through metal bars.
Connector of the integrated auxiliary three-phase power supply.
Output connector of the auxiliary 24 V DC power supply integrated into the module.

Connector to be used to open/close the main internal contactor (pins NS1 and NS2) and acknowledge externally

the status of the contactor (LINE CONTACT pins).

Connector to communicate with the modular drives through the internal bus.
Connector for the external acknowledgment of the status of the integrated safety relay.

Connector for the basic control signals.




Connectors. RPS-20. Description

The following figure shows the regenerative regulated power supply RPS-20
and its connector layout:
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FIGURE H2-37 FAGOR a

Connectors of the RPS-20 power supply.
1. Power connector for the three-phase mains.
2. Line input connector for synchronism. DDS
3. Ground connection for the mains cable. (HARDWARE)
4. Power Bus supplying power to the drive modules through metal bars.
X1. Connector of the integrated auxiliary three-phase power supply.
X2. Output connector of the auxiliary 24 V DC power supply integrated into the module.
X3. Connector to be used to open/close the main internal contactor (pins NS1 and NS2) and acknowledge externally
the status of the contactor (LINE CONTACT pins).
X4. Connector to communicate with the modular drives through the internal bus.
X5. Connector for the external acknowledgment of the status of the integrated safety relay.
X6. Connector for the basic control signals.
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RESET
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STATUS
DISPLAY

Lights indicating the status of the main power supply

All the RPS-00 regenerative regulated power supplies has the following
lights on the front panel to indicate the status of the main power supply.

* Blinking FAULT: Blinking red LED. It indicates that the system is ready
waiting for mains to be connected. It indicates, therefore, that there is no
error and that there is no mains voltage. (0 state of the operating modes).

e FAULT turned ON: Red LED on all the time. It indicates that there is an
error either at the power supply or in some module of the DDS system.
The error will be shown at the display of the power supply - see the
section "status display" later on - as well as at that of the relevant drive.
It indicates that the system is not ready (SYSTEM OK open). (4 state of
the operating modes).

NOTE thatifthe red LEDis always onand the display of the power supply
shows a 0 with a blinking point, - see the section "status display" later
on -, the error has been originated in some module of the system, not
at the RPS-C1J] power supply.

¢ FAULT turned OFF: Red LED off. It indicates that the system is charging
the DC BUS. It indicates, therefore, that there is no error and that the
mains phases are on. (1 state of the operating modes).

* REGEN: Amber LED on. It indicates that the module is working in energy
regenerating (returning to mains) mode. (3 state of the operating
modes).

e DC BUS ON: Green LED on. It indicates that the DC BUS is fully
charged and the module offers all its power at the bus. (States 2 and 3 of
the operating modes)

Lights indicating the status of the auxiliary power supply

RPS- regenerative power supplies have a reset button and the following
lights on the front panel to indicate the status of the integrated auxiliary
power supply.
e RESET: Initializes the auxiliary 24 V DC power supply.
e OVER VOLTAGE: Itindicates an error due to over-voltage at the 24 V DC
output or due to over-temperature.
e OVER CURRENT: It indicates an over-current error at the 24 V DC
output.
¢ ON: It indicates that there are 24 V DC at the output when is turned on.

v
Other elements

Besides the various connectors, the front panel of these power supplies has
other elements that are mentioned next.

Status display

The 7-segment status display shows the system start-up sequence as well
as the possible errors and warnings that could come up. For further detalil,
see the section < turning the module on > at the end of this chapter and go
to chapter 14 " error message listing" to interpret the errors and/or warnings
displayed.



(@ RESET

WA S
W] ~—
- z|Se

’ STATUS
' , DISPLAY

BUS voltage selector switches

The two dip-switches located on top of the status display may be used to
program the bus voltage to a particular value. The possible combinations
are:

600V DC 625V DC 600V DC 725V DC
N e\ [ HEQ\ N K\ m A
[ W — [N — W] — W] —
—» Z —» Z > b4 —» z
=M ft) ° e ° 1w ° @
I. represents the moving element.

FIGURE H2-38

Bus voltage selector switches.

Example.

Let's suppose that the mains voltage is 460 V AC. The voltage that the DC
BUS can supply is 1.41 x 460 = 650 V DC. Therefore, we must select a
switch setting like (4) of FIGURE H2-38, because any of the other settings
generates a BUS voltage lower than 650 V DC and the purpose is to be
able to raise the BUS voltage higher than the one mains can provide.

If the mains voltage is 430 V AC. The voltage that the DC BUS can supply
is 1.41 x 430 = 608 V DC. Therefore, we must select a switch setting that
sets a bus voltage higher than this value; i.e. either the one given by (2) or the
one given by (4) of FIGURE H2-38. Any of these two settings would be valid.

v
Connectors

v
Power connectors

Terminal strip for mains connection

This connector may be used to connect the power supply to mains. When
connecting the power supply to mains, the phases may be connected in any
order RST, RTS, TRS, etc.

From mains
N @ The RST phases may be connected in any sequence
| | at the power connector.

ul Jvi Jwi Important note: Make sure that the phase sequence
matches the one at the line voltage input connector.

. Choke RPS-XX

u2 lv2 w2 @

Cable without connectors (a)
MPC - 4x ... (mm2 L1|L2| L3 —
0= Sl o®
= el W aa h}
©
This detail shows the ©
” terminal strip for connecting
IR @ the RPS-75 power supply to
@ L1]L2]L3| powER CONNECTOR mains.
FIGURE H2-39

Terminal strip for connection to mains.

The ground connection of the cable shield is made from the vertical plate @
next to the terminal strip. See FIGURE H2-39.
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The gap and tightening torque of the screws and the maximum section of the
entry holes for the cables are given by the following table:

TABLE H2-21 Characteristics of the terminals of the mains connection terminal
strip.
| mrps7s || mps4s || Rps-20
Gap (mm) 25 18.8 10.16
Tightening torque (N-m) 15 +20 6 1.5
2 Maximum section (mm?) 70 35 10
[ ]

|
The equipment must be protected with fuses on the three-phase supply lines
L1, L2 and L3. Follow the instructions given in chapter 6, "power line

connection" section "fuses" " of this manual.

Connectors

Terminal strip for connecting the mains voltage input

POWER SUPPLIES

Three-phase line input taken at a point before the three single-phase RPS-
0O chokes (one choke per phase). This connection is needed to receive the
mains line voltages and it is done through connector (2) as shown in FIGURE
H2-40.

From mains

The RST phases may be
connected in any sequence

Choke RPS-XX

Cable without connectors
MPC - 4x ... (mm?)

s | o

arme
@ (2] ®

LINE VOLTAGE @ |11]12]13] power connecToR
INPUT CONNECTOR

Important note: Make sure that if the phase sequence is e.g. S-L1,T-L2,R-L3
at the power connector, it must then match the sequence set at the line voltage
connector; thatis: S- L1, T-L2, R-L3.

FIGURE H2-40

Terminal strip for connecting the mains voltage input.

WARNING: The phase order in the line voltage input (2) must be exactly
the same as the one selected at the power connector (1). See FIGURE H2-
FAGOR a 40.

For further detail on installation, see chapter 6 "power line connection" in
DDS this manual.
(HARDWARE)

Terminal strip for the external Ballast resistor

The RPS-0I0 power supplies do not carry a crowbar circuit and,
consequently, do not have external Ballast resistors associated with them.
When required, off-the-shelf crowbar circuits must be installed.
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Connection terminals for the Power DC BUS

At the bottom of the module, at both ends and covered by the screwed-on lid
- see FIGURE H2-35 -, these power supplies offer the terminals for the power
bus at both ends.

WARNING: Use the terminals of the power bus located at the end easiest
to install the DDS system.

This bus provides a dc voltage output. Set the micro-switches (located on
top of the status display) properly to determine its magnitude. The selected
bus voltage will stay constant regardless of the mains voltage.

See FIGURE H2-38 that shows how to set these switches to select the desired
bus voltage.

This voltage set at the power bus can supply all the drive modules that make
up the DDS system.

All the modules powered with the same power supply must be connected
through the power bus and this condition is a must to run it.

Never connect the power bus while the system is running.
There are voltages of 600 V DC and 725 V DC !

Two plates are supplied with each module to join them with the adjacent
drive modules.

I EEEEEE——
VERY IMPORTANT: The tightening torque of these terminals must be
between 2.3 and 2.8 N-m. This point is very important to ensure good
electrical contact between modules.

Fagor power supplies have a Soft Start for charging the power bus.

The soft start begins when these two conditions, that are necessary and
sufficient, are met:

¢ No errors at the modules connected through the internal bus (connector
X1 at the drives and X4 at the RPS-[JJ power supplies)

* Presence of the three mains phases at the input of the module.

This startup process begins when the FAULT indicator stops blinking and
the status indicator DC BUS ON turns on.

Before handling these leads, proceed in the following order:

* Stop the motors.

¢ Disconnect the mains voltage at the electrical cabinet.

¢ Wait, before handling these leads. The power supply module needs time
to decrease the voltage of the power bus down to safe values (< 60 V
DC). The green indicator DC BUS ON being turned OFF does not mean
that the power bus may be handled or manipulated.

¢ The discharge time depends on the number of elements connected and
it is about 4 minutes.

The power buses of different power supply modules must never be
connected in parallel.
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Connection terminals of thechokes

WARNING: RPS-CI] regenerative regulated power supplies, unlike XPS-
0, regenerative power supplies do not have connection terminals
called CH1 and CH2 at the bottom of the module for connecting the
chokes.

These chokes called CHOKE RPS-[I1 are connected in series with each
phase of the three-phase line between the DLC mains filter and the RPS-
00T power supply. The following table shows the choke associated with the
power supply:

Power supply RPS-75 RPS-45 RPS-20
Associated choke RPS-75 choke | RPS-45 choke | RPS-20 choke

For further detail, see chapter 6 "power line connection" and chapter 7,
"DDS system installation" in this manual.

WARNING: Chokes are a must to limit the current circulating from the
power bus to mains.

Chokes are a must for the operation of a regenerative power supply.
Installing a choke with an inductance other than the one
recommended for a choke may cause severe damage to the unit.

Fagor supplies the right CHOKE RPS-[1J for this application. See the
relevant cable section in TABLE H2-22. Note that the cable must be
shielded.

TABLE H2-22 Characteristics of the connection terminals in RPS-C1] chokes.

CHOKES || mes7s || Rps4s |[ RPs-20
Gap (mm) 25 18.8 10.16
Tightening torque (N-m) 15+20 6 1.5
Maximum section (mm?) 70 35 10

v

Other connectors

Connectors X1 and X2 (integrated auxiliary power supply)

These connectors belong to the auxiliary power supply integrated into the
main power supply RPS-I.

The auxiliary power supply integrated into the main power supply RPS-C1]
is powered through connector X1. This electrical power is received from the
three-phase line connected to a point before the power connection maneuver
(before contactor k1). It admits a voltage between 400 V AC and 460 V AC.

o == L1,L2 L3phases
: RPS-00 x1 | may be connected
| | in any sequence

1 1 S
. : : 400 - 460 V AC
. i ‘ 400 - 460 V AC
Jla | 400 - 460 V AC
(Phoenix, !
7.62 mm)
FIGURE H2-41

Connector X1. Powering the auxiliary power supply in RPS-CJC] power supplies.

WARNING: The mains phases feeding terminals 2, 3 and 4 of connector
X1 may be connected in any phase order; i.e. RST, RTS, STR, etc.



0O O O Power supply module

This auxiliary power supply generates 24 V DC to feed the control circuits of
the module itself and of the modular drives.

At the same time, pin 3 of connector X2 provides 24 V DC.

3

(Phoenix,
5.08 mm)

o1 :

,,,,,,,,,,,,,,,,,,,,,

FIGURE H2-42
Connector X2. 24 V DC output.

Example of how to use the 24 V DC of connector X2.

A door closes an enclosure that contains a DDS system with an RPS-J
power supply. The 24 V DC supplied at pin 3 of connector X2 may be taken
to one end of the door opening/closing switch and connect the other end to
pin 4 < PWM ENABLE > of control connector X6. When the door is closed, 24
V DC are applied to pin 4 < PWM ENABLE > thus letting the system run.
When the door opens, the switch opens and voltage is no longer applied to
pin 4 of X6 thus opening the integrated safety relay. The system stops.

Connector X2 supplies 8 A of this DC voltage.

I EEEEEEEEEEE——
In cases of micro-surges or total loss of mains power, this module

guarantees stable and maintained 24 V DC while the motors are going
through an emergency braking. This is an absolute must in order to comply
with the CE requirement for the machine.

Connector X3 (main internal contactor)

The main integrated contactor "LINE CONTACT" (NO, Normally Open) is
opened or closed through connector X3. Pins 3 and 4 MUST BE short-
circuited to close the internal contactor and let the system run. Thus, for
example, using an external maneuver K, it is possible to send a command to
short-circuit NS1 (pin 3) and NS2 (pin 4) to close the main internal contactor.
The status of the contactor will be acknowledged through pins 1 and 2 of this
connectorandthe CNC, PLC, control panel, etc. will confirm thatthe integrated
contactor has actually opened or closed.

)4

(Phoenix,
7,62 mm)

FIGURE H2-43
Connector X3. Opening/closing the main internal contactor "LINE CONTACT".
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WARNING: It is important to know that if NS1 (pin 3 de X3) and NS2 (pin
4 de X8) are not short-circuited, the main internal contactor "LINE
CONTACT" will stay open. The power supply will start up, but the DC BUS
will not charge and, therefore, the axes cannot move. Its status display may
show the relevant warning - A 315 - indicating this fact. Therefore, the main
internal contactor "LINE CONTACT" MUST BE CLOSED for the system
to run.

Connector X4 (Internal bus)

This connector may be used to connect the various modules to each other
through the internal bus communicating with each other the power supply and
all the servo drives that make up the DDS system.

RPS-75

® ms
Oove voumse

Oovm cvmon

FIGURE H2-44

Connector X4. Internal bus connection between modules.

A ribbon cable is provided with each module (power supply or drive) for this
connection.

Connector X5 (Integrated safety)

This connector X5 of the RPS-[JJ power supply is associated with the
second contact (NC, Normally Closed) of an internal safety relay (with
guided contacts). The status of the relay (initially closed) will be
acknowledged through its two pins and a CNC, PLC, control panel, etc. will
confirm that the integrated safety relay has actually opened or closed. These
two terminals are identified as AS1 and AS2. The opening or closing of this
relay depends on whether 24 V DC are present at pin 4 <PWM ENABLE> of
control connector X6..

°1 AS1
(Phoenix,
5,08 mm)
FIGURE H2-45

Connector X5. External acknowledgment of the status of the integrated safety relay.



Connector X6 (control circuits)

The screwed-on 7-pin Phoenix connector with screw (5.08 pitch) that the

RPS-OO power supply has on its face plate for controlling the module.

' RPS-OO
} 1
‘ Error Reset
: 2
; E GND
} 4 PWM Enable
i 2 System Speed Enable
i 7 System O.K.
: (Relay contact N.A)

(Phoenix,

5,08 mm) |
FIGURE H2-46

Connector X6. Control.

A 1.25 A fuse protects the internal circuits.

Remember that the internal circuits of non-regenerative power supplies
(e.g. PS-65A) must be powered by an external 24 V DC power supply, "APS
24"; that's why its control connector has three terminals more than connector

X6 of the RPS-[I[1.

The next table shows the signals and other considerations related to each pin

of connector X6:

TABLE H2-23 Description of the pins of connector X6.

ERROR RESET

System error RESET input.

(24VDC; 4.5-7 mA).

N.C. Not connected
GND 0 volts reference for digital inputs.

Error RESET (1) and System Speed Enable (5).
PWM ENABLE Integrated safety. PWM enable or enable of the mains

current circulating through the motor (24 V DC).

SYSTEM SPEED
ENABLE

General system speed enable. (24 V DC ; 4.5 - 7 mA).

SYSTEM OK

SYSTEM OK

Contact indicating module status. It opens in case of

failure. Limit 1 A at24 V.
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v
Module power-up

When turning on the RPS-00 power supply module or doing a reset, various
messages appear on its seven-segment display:

O Software version, after the r with the identifying digits.
O Error listing.

Stages shown on the 7-segment display:

“«———— PHASE1 —» < PHASE2 — &

FIGURE S2-47
Module startup stages.

O Software version displaying stage: It shows the software version loaded
in the module. It first shows the letter r (indicating the version <release>),
followed by the version number (digit by digit) @When the drive is active
and the axis is being governed, the display will show the zero digit with
a blinking dot(®.

A — —
AR NN B N AR B AU O
T A AT /
B) I
L.
FIGURE S2-48

Stage to display the software version and other indications.

O Final stage: It displays error messages (© or warnings ®) on the display
when they come up. Whenthe series ends, itbegins a new sequence again
repeating these messages again.

L, L /
C - - - — | - - - -
] I / D
R IR IR
] [ /
FIGURE S2-49

Final stage. Error and warning displaying STAGE.

See the meaning of errors and warnings that may be shown on the display
in chapter 14 "Listing of error messages" of the DDS (software) manual.

The system will not start running until all the errors detected at the power
supply have been eliminated.

To eliminate these errors, their cause has to have disappeared and, then an
“error reset” must be carried out. This "reset" may be activated from the
RESET button that the power supply has on top of the status display and the
switches for selecting the DC BUS voltage.

1. For RPS-OO power supplies:

Apply power to the auxiliary power supply and close the main internal
contactor - short-circuit NS1 and NS2 (pins 3 and 4) of connector X3 -.

2. The power supply checks the system status:



If the status is correct:

The System Ok contact closes (pins 6 and 7 of X6) and it stays closed
while the control circuits are powered and no error comes up in any of the
modules of the system.

The red <FAULT> indicator light blinks (it is not indicating an error
because there are no phases yet).

If the status is not correct:
The red <FAULT> indicator light is permanently on (not blinking).
3. Apply power to the main power supply:

Power is applied from mains through the power connector(7) on top of the
power supply (L1, L2, L3).

The soft start begins.
The red <FAULT> indicator light turns off.
4. The green DC BUS ON light on:

After 4 seconds, the green DC BUS ON indicator light turns on meaning
that the power bus has the proper dc voltage.

If for any reason an error is activated at the power supply module or at any
drive module it supplies to, the system will act as follows:

1. The green DC BUS ON light will turn off.
2. The red FAULT light will be on permanently.
3. The power supply will stop supplying voltage to the power bus.

With the Error Reset input (pin 1 of X6), it is possible to eliminate the errors
at the drives that are part of the system - see chapter 14, section "resettable
errors”, of the DDS (software) manual - and it acts as follows:

O Its state will be 0 Volt. Activating it with 24 V DC erases all the errors
stored in the memory of each drive of the system.

O Should the cause of the error persist, the corresponding module will
show the same error again and it will be necessary to turn the unit
back on to eliminate the error if it is a serious error.

The "System Speed Enable input" (pin 5 of X6) is related to the "Speed
Enable" inputs of the drive modules.

O The state of the System Speed Enable is usually 24 V DC.

O Ifthe "System Speed Enable" pinis setto 0 V DC, all the drive modules
joined together by the same internal bus will brake the motors that they
control at full torque and when stopped or when reaching the time limit
to stop (programmable with parameter GP3), - see chapter 13 of the
DDS (software) manual -, it cancels the motor torque.

The consumption of each input is between 4.5 and 7 mA.
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v
Operating modes

See the next running status diagram:

State 0
Without power Dl
a b
State 1
2 ™ Loading DC BUS
n »
w o ¢
3 5
State 2
% % Boost mode f
n O
&
d e
=
e State 3
FIGURE H2-50
Running state diagram of the RPS-0 power supply.
Running states
Description of the possible running states:
Status | Meaning
0 Without power line connection. Stand by.
1 Loading the DC BUS. Temporary state.
2 Running in BOOST mode. The system works like a BOOST power supply.
3 Running in REGENERATOR mode. The system works as a generator
discharging the excess energy of the DC BUS into mains.
4 Emergency state.
Transitions between running states
The transitions between states are done automatically and the system adapts
itself to the relevant operating mode depending on the mains voltage and on
the DC BUS voltage. These transitions are:
Transition Meaning
a The power line connection is made.
The time set as the minimum time limit (3.2 s) to charge the DC BUS
b has been exceeded. The charge process has failed and error E315
of the DC BUS comes up. Temporary state.
FAGOR
The charge process has finished correctly. The line voltage is within
the levels set to consider it working in boost mode (323 V AC +
DDS ¢ 424V AC).
(HARDWARE) The DC BUS voltage is lower than 625 V DC.

The BUS voltage is higher than the nominal voltage set for the DC
d BUS and the value of the mains voltage is within the limits set to
work in generator mode.

The BUS voltage is lower than the nominal voltage set for the DC
e BUS and the value of the mains voltage is within the limits set to
work in boost mode.

f The emergency stop has ended.
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WARNING: When detecting an error, it will switch from any state 0, 1, 2
or 3 directly to state 4. From any of the states, it will switch to state 0 if a
stop occurs due to the NO READY state of any of the drives connected to
the power supply or because the power line has been disconnected or
because the emergency stop button has been pressed or because the line
voltage has dropped.

Follow this sequence to stop the system without having detected any errors:

O Disable the drives, i.e. disable the SPEED ENABLE signal of all the axes
or that of the SYSTEM SPEED ENABLE.

O Disconnecting the power line by opening the contactor k1. Usually
by pressing the E- stop button.
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DRIVE MODULES

The drives that make up Fagor's DDS servo drive system are modular and
stackable. They are connected directly to three-phase mains with a rated
mains voltage between 400 V AC -10 % and 460 V AC +10 % at a mains
frequency of 50/60 Hz. Its features are:

 supply the motor with a three-phase 400 V AC - 4.5 %.

e provide the motor with a variable frequency to control its speed and

position.

Thus, we refer to:

O Modular drives:

* AXD:

e SPD:

e MMC:

Digital module that can govern a synchronous motor in speed
and position working as an axis.

Digital module that can govern a synchronous or an asynchro-
nous motor in speed and position working as a spindle.

Digital module that can govern a synchronous motor in speed
and position working as an axis or a spindle and also generate
a tool path.

O Compact drives:

e ACD:

e SCD:

e CMC:

Digital module that can govern a synchronous motor in speed
and position working as an axis.

Digital module that can govern a synchronous or an
asynchronous motor in speed and position working as a
spindle.

Digital module that can govern a synchronous motor in speed
and position working as an axis or a spindle and also generate
a tool path.

The drive modules just mentioned can operate with the following motors:

¢ Synchronous: FXM and FKM series.

¢ Asynchronous: FM7 series.

The following sections analyze all of them showing their technical
characteristics and other considerations.

FAGOR a
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Modular drives

When referring to modular drives, we will use AXD, SPD and MMC.

They all admit a voltage range between 400 V AC to 460 V AC.
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Modular drives of the Fagor catalog.

and they look like in the figure where:

A.AXD/SPD1.08/1.15 B.AXD/SPD1.00 C.AXD/SPD2.00 D. AXD/SPD 3.00
E. MMC 1.08/1.15 F. MMC 1.00O G.MMC 2.00 H. MMC 3.00




v
Technical data

There are specific modular drives AXD to control synchronous motors (both
for axis and spindle applications) and SPD to control asynchronous motors
(in spindle applications).

This chapteris common to both models because their external characteristics
(dimensions, connectors, ...) are the same.

TABLE H3-1

Currents on modular drives for synchronous motors. fc = 4 kHz.

With internal fan | |

Drive for synchronous motor (as axis)

Currents at fc = 4 kHz AXD AXD AXD AXD AXD AXD AXD AXD

(Arms) 108 | 115 | 125 | 1.35 | 2550 | 2.75 3.100 | 3.150

[ 151 (=1y) (Arms) || 4 | 7.5 \ 125 \ 175 \ 23.5 \ 31.5 \ \ 50 \ 62 \ \
[ Imax (arms) (s3-5) || 8 | 15 ‘ 25 ‘ 35 ‘ 47 ‘ 63 ‘ ‘ 100 ‘ 124 ‘ ‘
| Dissipated power (W) || 33 | 69 \ 115 \ 156 \ 225 \ 285 \ \ 513 \ 617 \ \
TABLE H3-2 Currents on modular drives for synchronous motors. fc = 8 kHz.

With internal fan | | Drive for synchronous motor (as axis)

Currents at fc = 8 kHz AXD AXD AXD AXD AXD AXD AXD AXD

(Arms) 108 | 115 | 125 | 1.35 | 2550 | 2.75 3.100 | 3.150
[1st(=)ams) || 4 | 75 | 125 | 175 | 235 | 315 | | 50 | 62 | |
[ Imax (arms) (s3-5) || 8 | 15 \ 25 \ 35 \ 47 \ 63 \ \ 100 \ 124 \ \
| Dissipated power (W) || 44 | 89 \ 148 \ 195 \ 305 \ 395 \ \ 695 \ 847 \ \

TABLE H3-3

Current in modular drives for synchronous or asynchronous motors. fc = 4 kHz.

With internal fan | |

Drive for synchronous or asynchronous motor (as spindle)

Currents at fc = 4 kHz spD | spD | sPD | sPD | sPD | sPp | sPp | sPD

(Arms) 125 | 135 | 250 | 275 | 2.85 | 3.100 | 3.150 | 3.200

[ 151 (=1n)(Arms) || | ‘ 16 ‘ 23.1 ‘ 31 ‘ 42 ‘ 50 ‘ 70 ‘ 90 ‘ 121 ‘
[ 0.7 x 1y (Arms) || | \ 11.2 \ 16.1 \ 21.7 \ 29 \ 35 \ 49 \ 63 \ 84.7 \
[ 156-40 (Arms) || | \ 20.8 \ 30 \ 40.3 \ 54.6 ‘ 65 ‘ 91 ‘ 117 \157.3\
[ Imax (Arms) (S6-15) || | ‘ 22 ‘ 32 ‘ 45 ‘ 65 ‘ 72.5 ‘ 91 ‘ 140 ‘ 170 ‘
| Dissipated power (W) || | \ 146 \ 195 \ 349 \ 390 \ 432 \ 724 \ 904 ‘1.163‘

TABLE H3-4

Current in modular drives for synchronous or asynchronous motors. fc = 8 kHz.

With internal fan | |

Drive for synchronous or asynchronous motor (as spindle)

Currents at fc = 8 kHz sPD | sPD [ sPD | sPD | sPD | sPD | sPD | sPD
(Arms) 125 | 135 | 250 | 275 | 2.85 | 3.100 | 3.150 | 3.200
181 (=ly) (Arms) | ‘ 13 ‘ 18 ‘ 27 ‘ 32 ‘ 37 ‘ 56 ‘ 71 ‘ 97 ‘

| 0.7 x Iy (Arms)

‘ 9.1 ‘ 12.6 ‘ 18.9 ‘ 22.4 ‘ 25.9 ‘ 39.2 ‘ 49.7 ‘ 67.9 ‘

[ 156-40 (Arms)

\ 16.9 \ 23.4 \ 35.1 \ 416 \ 48.1 \ 72.8 \ 92.3 ‘126.1 \

[ Imax (arms) (s6-15) | |

‘ 17.8 ‘ 24.9 ‘ 39.1 ‘ 65.0 ‘ 53.6 \ 72.8 \110.4 \ 136.5‘

| Dissipated power (W) | |

\ 145 \ 201 \ 350 \ 395 \ 438 \ 743 \ 930 ‘1.187‘

=

DRIVE MODULES
Modular drives

FAGOR %

DDS
(HARDWARE)



DRIVE MODULES
Modular drives

FAGOR %

DDS
(HARDWARE)

Note that:

MMC drives have the same currents as AXD drives.

fc : IGBT switching frequency

The dissipated powers correspond to the operation at the rated current in S1 mode.

See the load duty cycle for the modular drives in the corresponding section of this chapter.

TABLE H3-5

Technical characteristics of the modular drives.

| AXD // SPD // MMC

| 1.08 | 1.15 | 1.25 | 1.35 | 2.50 | 2.75 | 2.85 |3.1oo | 3.150 | 3.2oo|

Power voltage input

542 -800 V DC

Power to control circuits

24 V DC (between 21 V DC and 28 V DC)

Consumption of the control
circuits (24 V DC)

0.9A 1.25A

2A

Speed feedback

Encoder // Resolver

Controlling method

PWM, AC sinewave, vector control

Communication

Serial line to connect to a PC

Interface

Standard analog or digital via SERCOS® (in all models).
Serial line RS232/RS422 (only in MMC drives)

Status display

7-segments display

Protections

motor temperature, hardware error, overload.

Over-voltage, over-current, over-speed, heat-sink temperature, ambient temperature,

Speed range with
analog input

1:8192

Current bandwidth

800 Hz

Speed bandwidth

100 Hz (depends on the motor/drive set)

Operating ambient

5°C/45°C (41°F/113°F)
From 40 °C (104 °F ). See derating curves.

Storage temperature

20 °C/ +60 °C (-4 °F / 140 °F)

Sealing

IP2x

Maximum humidity

<90 % ( non condensing at 113 °F / 113 °F )

Operating vibration 05G
Shipping vibration 2G
Approximate weight in 5.5 6.0 6.5 9.0 9.0 10.0 16.5 17.0 19.5
kg (Ib) (12.1) (13.2) | (14.3) | (19.8) | (19.8) | (22.0) | (36.4) | (37.5) | (43.0)
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Load duty cycles

Load cycle S1

Continuous duty. Operation with constant load and long enough to achieve
thermal balance.

| S1 Cycle

FIGURE H3-2
Load cycle S1.

Load cycle S3-5

Periodic intermittent duty. Succession of identical duty cycles, each with a
rest period. In this duty cycle, the overheating effect of the start-up current is
negligible. The 5% running factor means that for 10 second cycle, it works at
constant current Imax for 0.5 seconds and it rests (no current) for 9.5 seconds.

| S3-5 Cycle

«-— 10s —»
MAX

05s

FIGURE H3-3
Load cycle S3-5.

Load cycle S6-40

Periodic uninterrupted duty cycle with intermittent load. Succession of
identical duty cycles, each with a running period under constant load and
another period without load. There is no rest period. The 40% running factor
indicates that for a 10 minute cycle, it works at constant current for 4 minutes
(S6-40%) and withoutload for 6 minutes (with magnetizing current=0.7 x rated
current Iy ).

| $6-40 Cycle

«—— 10mn ——»

S6-40

4 min
_ AL
IN
0.7 x 1y
t
L
FIGURE H3-4

Load cycle S6-40.
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Load cycle S6-15

Periodic uninterrupted duty cycle with intermittent load. Succession of
identical duty cycles, each with a running period under constant load and
another period without load. There is no rest period. The 15% running factor
indicates that for a 60 minute cycle, it works at constant Imax current for 10
minutes and withoutload for 50 minutes (with magnetizing current=0.7 x rated
current Iy ).

I S6-15 Cycle
I -« 60s ———»
MAX
ISG-40 I_ 10s I_I
| letos
IN
0.7 x 1y
t
T
FIGURE H3-5

Load cycle S6-15.

v
Current derating

Drives for an synchronous motor working as an axis

The following graphs show the maximum rms current in continuous S1
(In) and intermittent S3-5% (Imax) duty cycles depending on the switching
frequency of the power transistors in a temperature range between 5 °C and
60 °C.

See the load duty cycles.
O For switching frequency f; = 4 kHz:

9,00
Imax
8,00

AXD 1.08 & MMC 1.08

7,00
6,00
5,00
4,00

........... Tamb IN | MAX
"""""""" °C °F Arms Arms

3,00
2,00

1,00

35 95 4.0 8.0
40 104 4.0 8.0
45 113 4.0 8.0

000 g — 50 122 3.8 7.6
35°C 40°C 45°C 50°C 55°C 60 °C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F 55 131 3.1 6.3
60 | 140 | 24 | as
FIGURE H3-6

Current derating on "AXD 1.08" and "MMC 1.08" drives for fc = 4 kHz.

FAGOR 9

DDS
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18,00
16,00 | AXD 1.15 & MMC 1.15
woof T e
wool 4+ P T Tamb IN I MAX
10,00 °C °F Arms Arms
In
8,00 35 | 95 | 75 | 150
6,00
200 4 | 104 | 75 15.0
2,00 45 | 113 | 75 15.0
000 50 | 122 | 7.3 14.7
35°C 40°C 45°C 50°C 55°C 60 °C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F 55 1 31 68 1 36
FIGURE H3-7

Current derating on "AXD 1.15" and "MMC 1.15" drives for fc = 4 kHz.

30,00
AXD 1.25 & MMC 1.25
Imax
T B e
--------------- Tamb IN I MAX
o00| T °C °F Arms | Arms
35 95 12.5 25.0
15,00
In 40 104 12.5 25.0
10,00 45 113 12.5 25.0
50 122 12.2 245
5,00
55 131 1.4 22.8
0.00 60 140 10.5 211
35°C 40°C 45°C 50°C 55°C 60 °C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F
FIGURE H3-8

Current derating on "AXD 1.25" and "MMC 1.25" drives for fc = 4 kHz.

45,00
40,00 AXD 1.35 & MMC 1.35
Imax
S S S
0| T —— Tamb IN I MAX
25,00 °C °F Arms Arms
20,00 in 35 95 17.5 35.0
15,00
10,00 40 104 17.5 35.0
5,00 45 113 17.5 35.0
000 50 | 122 | 17.3 | 345
35°C 40°C 450C 50 °C 550C 60 °C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F 55 131 16.0 32.0
60 140 14.8 29.5
FIGURE H3-9

Current derating on "AXD 1.35" and "MMC 1.35" drives for fc = 4 kHz.
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50,00
Imax
45,00
40,00
35,00
30,00
25,00 In
20,00
15,00
10,00
3 5,00
0,00
| | hat
359C 40°C
(95)°F  (104)°F

45°C 50 °C 55°C 60 °C
(113) °F (122) °F (131) °F (140) °F

AXD 2.50 & MMC 2.50

Tamb IN | MAX

°C °F Arms Arms

35 95 23.5 47.0

40 104 23.5 47.0

45 113 23.5 47.0

50 122 23.2 46.5

55 131 21.5 43.0

60 140 19.7 39.5

FIGURE H3-10

DRIVE MODULES
Modular drives

Current derating on "AXD 2.50" and "MMC 2.50" drives for fc = 4 kHz.

70,00

Imax

60,00

50,00

40,00

30,00

20,00

10,00

000
35°C 40 °C
(95) °F (104) °F

45°C 50°C 55°C 60 °C
(113) °F (122) °F (131) °F (140) °F

AXD 2.75 & MMC 2.75

Tamb IN | MAX

°C °F Arms Arms

35 95 315 63.0

40 104 | 315 63.0

45 113 315 63.0

50 122 31.4 62.9

55 131 28.9 57.8

60 140 26.3 52.7

FIGURE H3-11

Current derating on "AXD 2.75" and "MMC 2.75" drives for fc = 4 kHz.

120,00

Imax
100,00
80,00
60,00

In
40,00
a 20,00
DDS 000
35°C 40°C
(HARDWARE) B e

45°C 50 °C 55°C 60 °C
(113) °F (122) °F (131) °F (140) °F

AXD 3.100 & MMC 3.100

Tamb IN | MAX

°C °F Arms Arms

35 95 50.0 100.0

40 104 50.0 100.0

45 113 50.0 100.0

50 122 49.6 99.2

55 131 45.9 91.8

60 140 421 84.2

FIGURE H3-12

Current derating on "AXD 3.100" and "MMC 3.100" drives for fc = 4 kHz.
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140,00

Imax

120,00

100,00

80,00

60,00

40,00

20,00

000
35°C 40°C
(95) °F (104) °F

45°C 50 °C 55°C 60°C
(140) °F

(113) °F (122) °F

(131) °F

AXD 3.150 & MMC 3.150

Tamb

=

IN I'max
°C °F Arms | Arms
35 95 62.0 | 124.0
40 104 | 62.0 | 124.0
45 113 62.0 124.0
50 122 | 614 | 122.8
55 131 56.6 | 113.3
60 140 | 51.8 | 103.6

DRIVE MODULES
Modular drives

FIGURE H3-13

Current derating on "AXD 3.150" and "MMC 3.150" drives for fc = 4 kHz.

O For switching frequency f. = 8 kHz:

9,00

7,00
6,00
5,00

8,00 | mmmmmemmeecmemeciemens

4,00

3,00
2,00
1,00

O
35°C 40 °C

(95) °F (104) °F

45°C 50°C 55°C 60 °C
(140) °F

(113) °F (122) °F

(131) °F

AXD 1.08 & MMC 1.08

Tamb IN I MAX
°C °F Arms Arms
35 95 4.0 8.0
40 104 4.0 8.0
45 113 4.0 8.0
50 122 3.5 7.0
55 131 3.0 5.9
60 140 2.4 4.8

FIGURE H3-14

Current derating on "AXD 1.08" and "MMC 1.08" drives for fc = 8 kHz.

18,00
16,00 i
woo| T e
woo|— L L T
10,00
8,00 In
6,00
4,00
2,00
O
3509C 40°C 450°C 50°C 550C 60 °C
(95) °F (104)°F  (113)°F  (122)°F  (131)°F

AXD 1.15 & MMC 1.15

(140) °F

Tamb IN I MAax
°C °F Arms [ Arms
35 95 75 15.0
40 104 7.5 15.0 FAGOR a
45 113 7.5 15.0
50 122 7.1 14.3 DDS
55 131 6.7 134 (HARDWARE)
60 140 6.3 12.5

FIGURE H3-15

Current derating on "AXD 1.15" and "MMC 1.15" drives for fc = 8 kHz.
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30,00

Imax

25,00

20,00

15,00

10,00

5,00

OO
35°C 40°C 45°C 50°C 55°C 60°C
(95) °F (104) °F (113) °F (122) °F (131) °F (142) °F

AXD 1.25 & MMC 1.25

Tamb

IN I MAX
°C °F Arms | Arms
35 95 12.5 25.0
40 104 | 125 25.0
45 113 12.5 25.0
50 122 | 11.9 23.7
55 131 11.2 22.3
60 140 | 10.5 20.9

FIGURE H3-16

Current derating on "AXD 1.25" and "MMC 1.25" drives for fc = 8 kHz.

45,00
1000 AXD 1.35 & MMC 1.35
Imax
T T Tamb N |1
00 T —— N MAX
25,00 °C °F Arms | Arms
.00 In 35 95 | 175 | 35.0
15,00
40 104 17.5 35.0
10,00
5,00 45 113 17.5 35.0
0.00 50 122 16.6 33.3
35°C 40°C 45°C 50°C 55°C 60 °C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F 55 131 15.7 31.3
60 140 14.7 29.3
FIGURE H3-17
Current derating on "AXD 1.35" and "MMC 1.35" drives for fc = 8 kHz.
50,00 [
4500 | T AXD 2.50 & MMC 2.50
sw00f T e
35,00 Tamb IN I MAX
30,00 °C °F Arms | Arms
25,00 In
2000 35 | 95 | 235 | 470
15,00 40 104 23.5 47.0
1000 45 | 113 | 235 | 470
5,00
0,00 L 50 122 22.2 44.4
35°C 40°C 45°C 50°C 55°C 60 °C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F 55 1 31 208 41 7
60 | 140 | 195 | 389

FIGURE H3-18

Current derating on "AXD 2.50" and "MMC 2.50" drives for fc = 8 kHz.
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70,00
Imax |l
6000 e
50,00 B
40,00
In
30,00 \
20,00
10,00
00 e —
35°C 40°C 45°C 50°C 55°C 60 °C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F

AXD 2.75 & MMC 2.75

Tamb IN I MAX
°C °F Arms Arms
35 95 31.5 63.0
40 104 | 315 63.0
45 113 | 315 63.0
50 122 29.7 59.4
55 131 27.8 55.6
60 140 25.9 51.7

FIGURE H3-19

Current derating on "AXD 2.75" and "MMC 2.75" drives for fc = 8 kHz.

12,00
Imax
10,00 [———t=====sfmsmmospossssspessem—taer o
8,00 ~
6,00
In
4,00
2,00
000
35°C 40°C 45°C 50°C 55°C 60 °C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F

AXD 3.100 & MMC 3.100

Tamb IN I MAX
°C °F Arms | Arms
35 95 50.0 | 100.0
40 104 | 50.0 | 100.0
45 113 | 50.0 | 100.0
50 122 | 476 95.2
55 131 44.7 89.4
60 140 | 41.7 83.4

FIGURE H3-20

Current derating on "AXD 3.100" and "MMC 3.100" drives for fc = 8 kHz.

140,00
Imax
12000 T
w000} —FH+ L L 0 0 e
80,00
In
60,00
40,00
20,00
000 ————
350C 40°C 45°C 50 °C 550C 60°C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F

AXD 3.150 & MMC 3.150

Tamb IN I MAX
°C °F Arms Arms
35 95 62.0 | 124.0
40 104 | 62.0 | 124.0
45 113 62.0 124.0
50 122 | 587 | 1174
55 131 55.1 110.1
60 140 | 51.3 | 102.6

FIGURE H3-21

Current derating on "AXD 3.150" and "MMC 3.150" drives for fc = 8 kHz.
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Modular drives

Drives for a synchronous or asynchronous motor working
as a spindle

The following graphs show the maximum rms current in continuous S1 (I,,)
and intermittent S6 - 40% (lgg.40) duty cycles depending on the switching
frequency of the power transistors in a temperature range between 5 °C (41

°F) and 60 °C (140 °F).
See the load duty cycles.
O For switching frequency f; = 4 kHz:

30,00
SPD 1.25
25,00
Tamb IN | S6
| S6-40%
20,00 | T e °C °F Arms | Arms
LN I A B S 35 | 95 | 160 | 208
1500 T e
- 40 104 16.0 20.8
10,00 45 113 16.0 20.8
50 122 14.2 18.5
5,00
55 131 12.3 16.0
0,00 g 60 140 10.3 134
35°C 40°C 45°C 50°C 55°C 60 °C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F
FIGURE H3-22
Current derating on "SPD 1.25 " drives for fc = 4 kHz.
40,00
35,00 SPD 1.35
| S6-40%
3000 e
25,00 N Tamb IN I'se
20| T T °C oF | Arms | Arms
15,00 35 95 23.1 30.0
10,00
500 40 | 104 | 231 | 300
0,00 45 113 23.1 30.0
35°C 40°C 45°C 50°C 55°C 60°C
(95) °F (104)°F  (113)°F  (122)°F  (131)°F (140) °F 50 122 21.1 27.4
55 | 131 [ 19.1 | 24.8
60 140 16.9 22.0
FIGURE H3-23

Current derating on "SPD 1.35 " drives for fc = 4 kHz.
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45,00
1000 Lo T S | SPD 2.50
35,00 T e e
L I S N I e e e
0| ——————— e Tamb IN | S6
25,00 °C °F Arms Arms
2000 35 | 95 | 310 | 403
15,00
10,00 40 104 | 31.0 40.3
5,00 45 113 31.0 40.3
000 T — 50 | 122 | 281 | 366 3 -
35°C 40 °C 45°C 50°C 55°C 60 °C
(95) °F (104)°F  (113)°F  (122)°F  (13)°F  (140)°F 55 131 25.1 327
2 ¢
‘ 60 | 140 | 22.0 | 286 w >
S ©
o -
(o
FIGURE H3-24 s S
S
Current derating on "SPD 2.50 " drives for fc = 4 kHz. g §
[T
o
60,00
L N | SPD 2.75
soo0f T
_________ Tamb IN | S6
LT ) () (S R e e B B S
40,00 = °C °F | Arms | Arms
35 95 42.0 54.6
30,00
40 104 42.0 54.6
20,00 45 113 42.0 54.6
50 122 | 38.8 50.4
10,00
55 131 35.5 46.1
0,00 g 60 140 32.0 41.6
35°C 40°C 45°C 50 °C 55°C 60 °C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F
FIGURE H3-25
Current derating on "SPD 2.75 " drives for fc = 4 kHz.
70,00
SPD 2.85
60,00
Tamb IN | S6
50,00 | S6-40% °C °F Arms | Arms
................. 35 | 95 | 500 | 650
40,00 T T R B e e e B
---- 40 104 | 50.0 65.0
30,00 45 113 50.0 65.0
50 122 | 46.2 60.0
FAGOR 9
55 131 42.3 55.0
10,00 60 140 38.3 49.8
DDS
000 (HARDWARE)
e
35°C 40 °C 45°C 50°C 55°C 60 °C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F

FIGURE H3-26
Current derating on "SPD 2.85 " drives for fc = 4 kHz.
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100,00 | S6-40%
90,00 il SPD 3.100
80,00
70,00 Tamb IN | S6
60,00 °C °F Arms | Arms
5000 35 | 95 | 700 | 91.0
40,00
30,00 40 | 104 | 700 | 91.0
20,00 45 113 70.0 91.0
3 . 1000 50 | 122 | 61.8 | 80.3
0,00
.
o o 35°C 40°C 45°C 50 °C 55 °C 60 °C 55 131 53.0 69.0
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F
w 2 60 | 140 | 437 | 5658
2 < iz”
o -
O
>
E 3 FIGURE H3-27
E = Current derating on "SPD 3.100 " drives for fc = 4 kHz.
[a]
140,00
SPD 3.150
120,00 | S6-40%
Tamb IN | S6
100,00 °C °F Arms Arms
35 95 90.0 117.0
80,00
40 104 90.0 117.0
60,00 45 113 90.0 117.0
50 122 81.3 105.7
40,00
55 131 72.2 93.8
20,00 60 140 62.6 81.4
000
35°C 40°C 45°C 50°C 55°C 60 °C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F
FIGURE H3-28
Current derating on "SPD 3.150 " drives for fc = 4 kHz.
SPD 3.200
180,00
160,00 1 56-40%
A [ e e e P Tamb | |
14000 T — N S6
120,00 NS IS S S S O (U . °ec | °F | Arms | Arms
100,00 x 35 95 121.0 157.3
80,00
60,00 40 104 121.0 157.3
FAGOR a 40,00 45 | 113 | 1210 | 157.3
20,00 50 | 122 | 110.8 | 144.1
0,00
N .
DDS 35°C 40 °C 45 °C 50°C 55°C 60 °C 55 131 100.2 130.3
(HAR DWARE) (95) °F (104) °F (113)F‘(122) F (131) °F (140) °F 60 140 89.1 115.9
-Tamb

FIGURE H3-29

Current derating on "SPD 3.200 " drives for fc = 4 kHz.
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O For switching frequency f; = 8 kHz:

O O O Drive modules

18,00 1 S6-40%
16,00 SPD 1.25
14,00
12,00 Tamb In I s6
10,00 °C °F Arms | Arms
8,00
35 95 13.0 16.9
6,00
200 40 | 104 | 130 | 169 3
2,00 45 113 13.0 16.9 L
000 T m— 50 | 122 | 11.4 | 148 0 o
35°C 40°C 45°C 50°C 55°C 60 °C Ll q>)
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F 55 1 31 97 1 26 — =
3 *
60 140 7.9 10.3 O
= 3
w o
FIGURE H3-30 E =
Current derating on "SPD 1.25 " drives for fc = 8 kHz. o
25,00 iseam SPD 1.35
20,00 L e Tamb In I se
............ °C °F Arms | Arms
15,00
35 95 18.0 23.4
10,00 40 104 18.0 23.4
45 113 18.0 23.4
5% 50 | 122 | 163 | 21.2
000 L —— 55 | 131 [ 145 | 18.9
35°C 40°C 45°C 50 °C 550C 60 °C 60 140 | 12.7 16.6
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F
FIGURE H3-31
Current derating on "SPD 1.35 " drives for fc = 8 kHz.
45,00
40,00 SPD 2.50
|1 S6-40%
S
30,00 e T—— Tamb In I se
s00f  — 0 T °C °F | Arms | Arms
20,00
35 95 27.0 35.1
15,00
10,00 40 104 27.0 35.1
500 45 113 27.0 35.1
0,00
I 50 | 122 | 246 | 320 FAGOR a
35°C 40 °C 45°C 50°C 55°C 60 °C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F 55 1 31 221 288
60 140 19.6 25.4 DDS
(HARDWARE)

FIGURE H3-32

Current derating on "SPD 2.50 " drives for fc = 8 kHz.
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16

45,00
| S6-40%
40,00 T e SPD 2.75
35,00 W —
00| . T Tamb In I s6
25,00 °C °F Arms Arms
2000 35 | 95 | 320 | 416
15,00
10,00 40 104 32.0 41.6
5,00 45 113 32.0 41.6
000 —m— 50 | 122 | 203 | 38.1
35°C 40°C 45°C 50°C 55°C 60 °C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F 55 131 26.5 34.5
60 140 23.7 30.8
FIGURE H3-33
Current derating on "SPD 2.75 " drives for fc = 8 kHz.
60,00
SPD 2.85
50,00 05
i ——— Tamb Iy l g6
40,00 RS N S A M S O °C °F Arms | Arms
x 35 | 95 [ 37.0 | 48.1
30,00
40 104 37.0 48.1
20,00 45 113 37.0 48.1
50 122 34.0 44.2
10,00
55 131 31.0 40.3
0,00 L pume— — 60 140 28.0 36.3
35°C 40°C 45°C 50°C 55°C 60 °C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F
FIGURE H3-34
Current derating on "SPD 2.85 " drives for fc = 8 kHz.
100,00
90,00 SPD 3.100
80,00 | S6-40%
70| - TIT— Tamb In I'se
60,00 °C o | Arms | Arms
50,00
35 95 56.0 72.8
40,00
30,00 40 | 104 | 56.0 | 728
20,00 45 113 56.0 72.8
1222 50 | 122 | 488 | 635
T
350C 40°C 45°C 50°C 550C 60°C 55 131 41.4 53.8
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F
60 140 33.5 43.6

FIGURE H3-35

Current derating on "SPD 3.100 " drives for fc = 8 kHz.
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100,00 | S6-40%
9000 | e SPD 3.150
80,00 SO R e
LU T T e T e B
00 e e Tamb In I se
60,00 °oC oF | Arms | Arms
50,00
35 95 71.0 92.3
40,00
30,00 40 104 71.0 92.3
20,00 45 113 71.0 92.3
1000 50 | 122 | 636 | 827
0,00
Rl
35°C 40°C 45°C 50°C 55°C 60°C 55 131 56.0 72.7
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F
60 140 48.0 62.4
FIGURE H3-36
Current derating on "SPD 3.150 " drives for fc = 8 kHz.
140,00
Ised0% SPD 3.200
w2ogo| el
________ Tamb IN | S6
100,00 b °C °oF | Arms | Arms
35 95 97.0 126.1
80,00
40 104 97.0 126.1
60,00 45 113 97.0 126.1
50 122 88.1 114.6
40,00
55 131 79.0 102.7
20,00 60 140 69.6 90.4
000
35°C 40 °C 45°C 50°C 55°C 60 °C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F

FIGURE H3-37

Current derating on "SPD 3.200 " drives for fc = 8 kHz.

v
Power derating

The following graph shows the variation suffered by the output rated power
of the modular drive (for all its models) depending on the installation altitude

over sea level.

Multiplying factor
(non-dimensional)

fESeec—

2000

Altitude (m)

3000 4000 5000

Output Py ratio

FAGOR 9

Altitude Factor (non-

(m) dimensional)
0 1.00

DDS
1.000 1.00 (HARDWARE)

2.000 0.82
3.000 0.71
4.000 0.65
5.000 0.62

FIGURE H3-38

Derating of rated output power depending on the above-sea-level altitude of the installation.
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FIGURE H3-39
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Connector layout

AXD 1.08/1.15 and SPD 1.08/1.15

These drive modules have the following connectors:

(" (e ("
1
®Q ﬂ
RS w X1
8 "Reset" button @ @
@]
®e
= oo
w oo AS1—
oe
> o As2_ 9 X7
o
o
GND
DRIVE
ENABLE
SPEED
HOE ENABLE
‘ X3) |©
o STATUS DR. |r X2
ouy[__]D\SPLAY "V OK L
[ b
S .
E X1 ov
SL2 SL1 = @
+24vdc
X4 |©
o
- »
SL1 NS NODE
- SELECT
A S
s X7 oo I®:
GND ) ". // I \\
Eunsie outT
Lo B3 @ o
i odx2 —
SL2 -4 O
o] o X5 X6 (o)
206 |© :
©
A D tacE "Boot"button: Softwareupdateand SERCOS®
DISCHARGE TIVE 2 4 Min transmission speed selection.

N N o

FIGURE H3-40

Connector of modular drives AXD 1.08/1.15 and SPD 1.08/1.15.

1.
2.

X1.

X2.
X3.

X4.
X5.
X6.
X7.

Power connector for motor connection.
Power bus that feeds the drive modules from the power supply through metal
plates.
Connector that may be used to establish communication between modules
through the internal bus.
Connector for the basic control signals.
Connector with two possible uses:
¢ as output of the encoder simulator.
¢ as input of the direct feedback for the position loop.
Connector for motor feedback connection (encoder or resolver).
Connector for RS232 serial line connection.
SERCOS® interface connector.
Connector for external acknowledgment of the status of the integrated safety relay.

SL1.Slot for the cards A1, 16DI-8DO and 8DI-16DO.
SL2.Slot for the cards 16DI-8DO and 8DI-16DO.
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AXD 1.00 and SPD 1.00

These drive modules have the following connectors:

°@ loo o] UV W
[ T

/
X1 @

L
—
-}
()
O
[ N ]
E o0
S s As1q|
= oo AS2_9 X7
(a)
GND
DRIVE
— ENABLE
X3 © SPEED
e ENABLE
-
e DR. &
o [—] san, = oxls X2
| *
o 5 o
IN
x4 [@ >
SL2 SL1 ©' +24vdc
‘ ."
‘.'
"‘
- NODE
SL1 e SELECT
- .
NS \\"'/,
s I®z
7 Y
2253'3)(7 A ot

©
o) o
X5 %8
P o

GND )
DRIVE {
naell © )
SPEED
SL2)| | ==y
DR. 16
orls q X2
1 {
- {
vl e}
+24vdc ),

A
% (e} "Boot"button.Softwareupdateand SERCOS®

transmission speed selection.
2 DANGER @
HIGH VOLTAGE

DISCHARGE TIME > 4 Min

iR
A 94 Vourace
DISCHARDE TiE hin

FIGURE H3-41

Connectors of modular drives AXD 1.00 and SPD 1.000.

1.
2.

X1.

X2.
X3.

X4.
X5.
X6.
X7.

Power connector for motor connection.
Power bus that feeds the drive modules from the power supply through metal
plates.
Connector that may be used to establish communication between modules
through the internal bus.
Connector for the basic control signals.
Connector with two possible uses:
¢ as output of the encoder simulator.
e as input of the direct feedback for the position loop.
Connector for motor feedback connection (encoder or resolver).
Connector for RS232 serial line connection.
SERCOS® interface connector.
Connector for external acknowledgment of the status of the integrated safety relay.

SL1.Slot for the cards A1, 16DI-8DO and 8DI-16DO.
SL2.Slot for the cards 16DI-8DO and 8DI-16DO.



AXD 2.00 and SPD 2.00

These drive modules have the following connectors:

I=

<

=
=

0 Ono”
i PR . :
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—

-]
\
AS1
AszjI X7
/|

GND
DRIVE
ENABLE
SPEED
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DR. |ﬁ X2
oK. 1%

D
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@
]
N
®
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X1

DRIVE MODULE

X3

e
“y
(o]} STATUS
—| DisPLAY
our [|_|

+24Vdc

X4

NODE
SELECT

N\,

g

s

ouT

GND o
DRIVE q{
R
ENABLE 4
SL2)  |s:]:]e X6 | O
q
-1 X5 m
ov
s2avac] o @

) "Boot" button: Software update and SERCOS®
transmission speed selection.

FISE
&B0v)
2540

DANGER
HIGH VOLTAGE
DISCHARGE TIME > 4 Min

S

DANGER
HIGH VOLTAGE
L NDISCHARGE TIME> 1Min

g@e

FIGURE H3-42

Connectors of modular drives AXD 2.00 and SPD 2.00.
1. Power connector for motor connection.
2. Power bus that feeds the drive modules from the power supply through metal plates.
X1. Connector that may be used to establish communication between modules through the internal bus.
X2. Connector for the basic control signals.
X3. Connector with two possible uses:
e as output of the encoder simulator.
¢ as input of the direct feedback for the position loop.
X4. Connector for motor feedback connection (encoder or resolver).
X5. Connector for RS232 serial line connection.
X6. SERCOS® interface connector.
X7. Connector for external acknowledgment of the status of the integrated safety relay.
SL1.Slot for the cards A1,16DI-8DO and 8DI-16DO.
SL2.Slot for the cards 16DI-8DO and 8DI-16DO.
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AXD 3.00 and SPD 3.00

These drive modules have the following connectors:

x
w

O[O | @O |

X1 —

O
o |
(Ol —

x
N

\e|e
DRIVE MODULE

C C

© e c < "Boot" button. Software update and
© ®0 SERCOS® transmission speed
0, Hmm - selection.
ejo, H i

1

X1 C

sL2 si1 E < )

=

ENABLE
DR. 1§ X2
OK. IL @

D

ov

©

+24vdc

X6 (o)

"Reset" button

@ @

FIGURE H3-43

Connectors of modular drives AXD 3.00 and SPD 3.000.

1.
2.

X1.
X2.
X3.

X4.
X5.
X6.
X7.

Power connector for motor connection.
Power Bus that can supply power to the drive modules through metal plates.
Connector that may be used to establish communication between modules through the internal bus.
Connector for the basic control signals.
Connector with two possible uses:
e as output of the encoder simulator.
¢ as input of the direct feedback for the position loop.
Connector for motor feedback connection (encoder or resolver).
Connector for RS232 serial line connection.
SERCOS® interface connector.
Connector for external acknowledgment of the status of the integrated safety relay.

SL1.Slot for the cards A1,16DI-8DO and 8DI-16DO.
SL2.Slot for the cards 16DI-8DO and 8DI-16DO.




MMC 1.08/1.15

These drive modules have the following connectors:

®
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© |(Xs
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/’/ | \\\ /’/ 1 \\\
©) o ©
xe) | O l X6
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X6 - RS422
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(without X5)
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DISCHARGE TIME>1Min

o)
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"Reset" button
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AS1—y
AS2 Jl

GND
DRIVE
ENABLE
SPEED
ENABLE

DR. |‘7
oK. 'e

D

ov

+24Vdc

®

®

FIGURE H3-44

Connectors of "MMC 1.08/1.15" modular drives.
1. Power connector for motor connection.
2. Power bus that feeds the drive modules from the power supply through metal plates.
X1. Connector that may be used to establish communication between modules through the internal bus.
X2. Connector for the basic control signals.
X3. Connector with two possible uses:
e as output of the encoder simulator.
¢ as input of the direct feedback for the position loop.
X4. Connector for motor feedback connection (encoder or resolver).
X5. Connector for RS232 serial line connection.
X6. Possible connectors that may be located in this position:
» SERCOS® @ interface connector (always with X5)
* Connector for R$232 / RS422 ) serial line connection (never with X5)

X7. Connector for external acknowledgment of the status of the integrated safety relay.

SL1.Slot for the cards A1,16DI-8DO and 8DI-16DO.
SL2.Slot for the cards 16DI-8DO and 8DI-16DO.
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Modular drives

MMC 1.00

These drive modules have the following connectors:
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FIGURE H3-45

Connectors of MMC 1.00 modular drives.
Power connector for motor connection.

1.
2.

X1.
X2.
X3.

X4.
X5.
X6.

SL2.Slot for the cards 16DI-8DO and 8DI-16DO.

Power bus that feeds the drive modules from the power supply through metal plates.
Connector that may be used to establish communication between modules through the internal bus.

Connector for the basic control signals.
Connector with two possible uses:
e as output of the encoder simulator.
* as input of the direct feedback for the position loop.

Connector for motor feedback connection (encoder or resolver).
Connector for RS232 serial line connection.

Possible connectors that may be located in this position:
» SERCOSe @ interface connector (always with X5)
* Connector for R$232 / RS422 ) serial line connection (never with X5)
X7. Connector for external acknowledgment of the status of the integrated safety relay.
SL1.Slot for the cards A1,16DI-8DO and 8DI-16DO.




MMC 2.00

These drive modules have the following connectors:

o PP~ (3 @@ 2|olo|\]1
Ulviw
S DR o]
; ‘
0 °
" @®
> X4 X1
o
-
al . ®e X7
9 5 s
Z = e AS1
Z o .o el
O EXS
': 0”
%) @ GND
DRIVE
g_) ENABLE
SPEED
<|) ENABLE
J[ BFRY "Boot" button. Software update and g&k.li
I SERCOS® transmission speed
@ selection. @
ov
+24vdc
(@  NODE (> NODE
© SELECT SELECT X2
N N
X5 ’/?\\ //II\\\

o 84 X7 out

L o ©
DRIVE q
SNAmE
OR 1§ X2
SL2) | |54 x6) | O X6

L
ov
2avdc

=, @
© Possibilities:

DANGER X5 - RS232 serial line and X6 - SERCOS® @
A s vounce X6 - RS422 serial line ® (without X5)

DISCHARGE TIME > 4 Min

A AGER
/8 poi vounace
E_—_DDISCHARGE TIME>1Min

FIGURE H3-46

Connectors of MMC 2.000 modular drives.

1.
2.

X1.
X2.
X3.

X4.
X5.
X6.

X7.

Power connector for motor connection.
Power bus that feeds the drive modules from the power supply through metal plates.
Connector that may be used to establish communication between modules through the internal bus.
Connector for the basic control signals.
Connector with two possible uses:

e as output of the encoder simulator.

¢ as input of the direct feedback for the position loop.
Connector for motor feedback connection (encoder or resolver).
Connector for RS232 serial line connection.
Possible connectors that may be located in this position:

» SERCOS® @ interface connector (always with X5)

« Connector for RS232 / RS422 ®) serial line connection (never with X5)
Connector for external acknowledgment of the status of the integrated safety relay.

SL1.Slot for the cards A1,16DI-8DO and 8DI-16DO.
SL2.Slot for the cards 16DI-8DO and 8DI-16DO.
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MMC 3.00

These drive modules have the following connectors:
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FIGURE H3-47

Connectors of MMC 3.00 modular drives.

1.
2.

X1.
X2.
X3.

X4.
X5.
X6.

X7.

Power connector for motor connection.
Power bus that feeds the drive modules from the power supply through metal plates.
Connector that may be used to establish communication between modules through the internal bus.
Connector for the basic control signals.
Connector with two possible uses:

e as output of the encoder simulator.

e as input of the direct feedback for the position loop.
Connector for motor feedback connection (encoder or resolver).
Connector for RS232 serial line connection.
Possible connectors that may be located in this position:

» SERCOS® @ interface connector (always with X5)

« Connector for RS232 / RS422 ® serial line connection (never with X5)
Connector for external acknowledgment of the status of the integrated safety relay.

SL1.Slot for the cards A1,16DI-8DO and 8DI-16DO.
SL2.Slot for the cards 16DI-8DO and 8DI-16DO.
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Other elements

Besides the various connectors, the front panel of the drive has other
elements that are mentioned next.

Fuse

The fuse on the front panel of each modular drive is a "2.5 A (F) /250 V (fast)"
fuse and it is used to protect the internal control circuits.

Status display

The seven-segment status display shows the information on the drive module
status or the corresponding code when an error or warning occurs - see the
section "turning a drive on" at the end of this chapter -. It can also display
the transmission speed when setting it both with SERCOS® interface.

v
Function of the connectors

Power connector

The power connectors located on top of each drive module are used to
connect the motor.

The ground connection of the cable shields in made from the vertical plate next
to the connectors.

The power bus input is located at the bottom of the modules and under the
screwed-on lid. The drive needs 456-800 V DC which can vary depending on
the mains voltage and the load. The power supply module is in charge
supplying this voltage.

2 plates are supplied with each module for this connection and another one
for connecting the chassis with each other.

The following table shows the screw pitch, maximum tightening torque and
section of the cable in these connectors depending on each drive model.

TABLE H3-6 Characteristics of the terminals of the power connector.

| AXD // SPD // MMC

|| 1087145 |[ 125 || 135 || 200 || 3100 || 3150 |[ 3.200 |

Gap (mm) 7.6 75 8.1 10.1 15.1 18.8 18.8
Tightening torque (N-m) 0.6 0.6 1 1.7 7 7 7
Maximum section (mm?) 25 4 4 10 25 50 50

A\

When connecting the drive module with its corresponding motor connect
terminal U of the drive module with the terminal corresponding to the U phase
of the motor. Proceed the same way to connect the terminals V-V, W-W and
ground-ground. If they are not connected like this, it could perform poorly.
The cable must have a metallic shield which must be connected to the
ground terminal of the drive and not to that of the motor in order to comply
with EEC directives.
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Modular drives

Observe that before handling these terminals, you must proceed as
indicated and in the following order:

O Disconnect the mains voltage at the electrical cabinet.
O  Wait a few minutes before handling these terminals.

The power supply needs time to decrease the voltage of the power bus down
to safe values (< 60 V DC). The green indicator DC BUS ON being turned
OFF does not mean that the power bus may be handled or manipulated. The
discharge time depends on the number of elements connected and it is
about 4 minutes.

Connector X1. Internal Bus

This connector may be used to connect the modules to each other through
the internal bus communicating the elements of the servo drive system with

each other.

::::::

h

FIGURE H3-48
Connector X1. Internal Bus.

All the modules powered with the same power supply must be connected to
this bus and this condition is must to run it.

Together with each module, a connector and a ribbon cable are supplied for
this connection.

WARNING:This bus must never be disconnected while the system is
running.

Connector X2. Control

It is an 8-pin Phoenix connector of the modular drive.

X2
GND
DRIVE
GND ENABLE
SPEED
DRIVE ENABLE ENABLE
SPEED ENABLE
DR, |F
DRIVE OK Okl
L €L
oV (in) -
+24Vdc (in) o
+24Vdc

FIGURE H3-49

Connector X2. Control.

When the control circuit is supplied with 24 V DC ( pins 7 and 8 ) the drive runs

an internal test.




If the system is ok, it closes the module status Drive OK contacts (pins 4 and
5). This contact stays closed while the modular drive is supplied with 24 V DC
and it runs properly.

To govern a motor, the drives also needs energy at the power bus.

The maximum internal consumption of the +24 V DC supply input is 2A (for
the bigger drives).

A 2.5 A fuse protects the internal circuits.

With the Drive Enable and Speed Enable inputs (pins 2 and 3) together with
the velocity command, it is possible to govern the motor. The consumption of
these control signals is between 4.5 and 7 mA.

The description of the pins of this connector is:

TABLE H3-7 Description of the pins of connector X2 of the modular drive.
1 GNC Reference 0 V for control signals.
2 Drive Enable Control signals Motor current enable (24 V DC).
3 Speed Enable Drive speed enable (24 V DC).
Sl | Drive OK Contact indicating module status.
5 Drive OK (it opens the contact in case of failure). Limit 1 A at 24 V DC.
6 Chassis Chassis connection.
7 0V DC (IN) Supply input for the Reference 0 V
Gl | +24 V DC (IN) control circuit Positive voltage input (21 V DC + 28 V DC)

SPEED ENABLE and DRIVE ENABLE
Normal operation mode:

1. Activate the Drive Enable and Speed Enable inputs (24 V DC) in the
desired order. Before activating, the Soft Start process ( smoothly
reaching the power bus voltage ) must be over. The motor will have torque
only when Drive_Enable is active and there is voltage at the power bus.
The motor speed will be controlled with a command when the
Speed_Enable function is active.

. __________________________________________________________________________________________________|
Activating the Drive_Enable function requires to be requested by the system
in three different ways. They are: Electrical signal at connector X2, variable
BV7 (F00203), and variable DRENA of the PLC when using the SERCOS®
interface. It could be deactivated through any of them.

2. The motor will respond to all analog command variations only while both
inputs (Drive Enable and Speed Enable) are at 24 V DC. If any of them
is deactivated, the following will happen. See the operation modes in
FIGURE H3-50.

Deactivation of the Drive Enable input

The Drive Enable input lets the current circulate through the motor stator
windings. When it is powered with 24 V DC the current loop is enabled and
the drive can work.

If the Drive Enable input drops to 0 V DC (no voltage), the power circuit is off
and the motor will have not torque, thus not being governed and will turn freely
until it stops by inertia.

Deactivation of the Speed Enable input

When the Speed Enable inputis setto 0 V DC, the internal velocity command
switches to 0 rev/min and :
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A

A

0O Situation 1:

The torque is kept active by braking the motor. When it stops, variable
SV5 (S00331) is activated. The motor has stopped in a time period
shorter than the one indicated by parameter GP3 (FO00702). The
torque is canceled and the rotor is free.

0O Situation 2:

The torque is kept active by braking the motor. When it stops, variable
SV5 ( S00331) is activated. The motor does not stop in a time period
set by parameter GP3 (F00702). The motor stops when its kinetic
energy runs out.

Drive Enable
Signal

time

Function

Speed Enable

time

Velocity
command

time

No tor —
——lque Proper braking < GP3

Real
Speed

time

Braking time <|GP3

time

Case 1: Running normally
-Fast motor response-
SV5:!
nfeedback<nmin

TV100:
ParActivo
TorqueState

»
time

) Trigger Error-4
No to, S [——<th to,,
—{que| wé No torgye
»

aking time > F’\Sj time
»
/ time

>
time

Real
Speed
@

slow motor response:
SV5:
nfeedback<nmin

Case 2: Running improperly

TV100:
TorqueStatus

FIGURE H3-50
Operating modes of functions Drive Enable and Speed Enable.

See the internal parameter GP3 (FO0702) and the internal variable SV5
(S00331) in chapter 13 of the DDS (software) that is supplied with this one.

Safety standards (EN-60204-1) require the drive module to have a software
independent input in order to always assure that the motor will stop. See
chapter 9, "integrated safety" in this manual.

The Drive Enable input, using only hardware, can cancel the power circuit
leaving it deactivated. This allows stopping even when the software fails.

In case of mains failure, the control circuit and its signals must maintain their
24 V DC while the motors are braking.

On modular drives, the 24 V DC needed to activate the Drive Enable must
be obtained from a power supply that maintains its rated value during that
period of time. The PS-25B4 power supply, the APS 24 auxiliary power
supply and the regenerative XPS and RPS power supplies meet this
condition.



O O O Drive modules

Conector X3

This connector of the modular drive offers two possible configurations:
¢ Encoder simulator
* Direct feedback

X3. ENCODER SIMULATOR

For the simulator, X3 is a high density 15 - pin sub - D type male connector
whose pins are galvanically isolated from the rest of the drive.

©

1
A
6 2 \
no é—v—‘i/A
12 : B B
4 1150
1383 5 11 1! |/OB
147 4 6 T T T
10 e /10
155 ]‘; o GND
| |
4 CHASSIS

©

FIGURE H3-51

Connector X3. Encoder simulator.

It outputs square differential TTL pulses simulating those of an encoder that
would be mounted on the motor shaft.

The number of pulses per turn and the position of the reference mark |y are
programmable.

A
90° PHASE-SHIFT

-

j
Va ||

Vou > 25V
‘ Vo < 0.5V
\a ’_ Isurce < 20 MA
lsnk < 20 MA
I, [

Y ~

FIGURE H3-52

Connector X3. Pulses per revolution and reference mark position.

X3. DIRECT FEEDBACK
Fordirect feedback, X3 is a high density 15 - pin sub - D type female connector.

FIGURE H3-53

Connector X3. Direct feedback.
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This encoder admits three different types of feedback signals:

e Square TTL signals.
* Square differential TTL signals (double-ended).
* 1 Volt peak-to-peak sinusoidal signals (1Vpp).

It admits the following frequencies:
¢ 1 MHz with square signals
* 500 kHz with sinusoidal signals
The input impedance for sinusoidal signals is 120 Q.

O INCREMENTAL FEEDBACK

11 1
12 2
113 3

® N o

©

14 4

=
S

15 5

GND
CHASSIS

FIGURE H3-54

Connector X3. Incremental direct feedback.

V,, Vg 0.6-1.2Vpp

j r%° PHASE-SHIFT
Vgu > 25V
Va || \ L ] VY
A L LI
ly |_| t
1 ﬂ 90° PHASE-SHIFT
Vi SN
v, ‘/\ P e Vo : 0.5 Vpp
NS N
Iy i

FIGURE H3-55

Characteristics of the TTL and 1Vpp signals.
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FIGURE H3-56

Connector X3. Absolute direct feedback.

Aﬂ 90° PHASE-SHIFT
Vou > 25V
V OH
= ‘ S — Vo < 05V
Ve L L
t
/ : 90° PHASE-SHIFT
Vv /N
A / ‘
Ve SN TN 1V
N | N VPP
V,=Vg: 0.6-1.2Vpp t
Centering < 6.5%
V, Vg ratio: 0.8 - 1.25 Vpp
FIGURE H3-57

Characteristics of the TTL and 1Vpp signals.

Clock Sequence —————#=

N = 32 bits

T =1ps =10us
T1>1ps
t2 =20 - 35pus

foa—— 12— -

Logic levels, according to EIA RS-485

FAGOR 9

DDS
(HARDWARE)

FIGURE H3- 58

Characteristics of the SSI signals.

33



O 0O O Drive modules

Connector X4. Motor feedback

This connector of the modular drive is a high density 26-pin sub-D type female

connector.
ENCODER  RESOLVER
1  cos
. T SN
| R1
— ] 18 a1
° 2% 8
e o 17 sS4
° s 7 T REFCOS
| o.c 16
o ® 24 5 6 +—+— REFSIN
®
n 9 %e® By ° 22
IT] o o 4
> 22
- = ° s2
13
5 - °e° 2 3 b s
=] & °.° 12 L Ly .85
(ED = °.° 20 , 2 ‘ TEMP TEMP
IS ~ 19 1 TEMP TEMP
o
g = 10 +8vdc
= © T ma—
E C ‘—LJ‘—,— CHASSIS CHASSIS
—_— = =

FIGURE H3-59

Connector X4. Feedback on the motor.

Receives the signals coming from the feedback at the motor shaft.

See the description of the pins of the feedback device in the corresponding
motor manual.

The feedback of Fagor motors use sinusoidal encoder, incremental TTL
encoder or resolver.

Connector X5. RS232 serial line

This connector of the modular drive is a 9-pin male sub-D connector for RS232
serial connection to a PC in order to set the module configuration parameters
and to adjust it.

. 5 RxD
o 4 ™D
; 3 +5Vdc
. 2 GND
1
@ RESERVED —— = !
FIGURE H3-60
FAGOR 9 Connector X5. RS232 serial line.
DDS
(HARDWARE)
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The description of the pins of this connector is:

TABLE H3-8 Description of the pins of connector X5. (*) Reserved pins must not
be connected.

Not connected

RxD Receive data
TxD Transmit data
+ 5V Supply outputs
GND Reference 0 V

Not connected

(*) Reserved

Not connected

(*) Reserved

Chassis Cable shield

o

Connector X6. Interface

This connector of the modular drive identified as X6 may be:
¢ A SERCOS® interface connector.
e An RS232 / RS422 serial line connector (only on MMC drives).

X6. SERCOS® INTERFACE CONNECTOR

This connector has two pins (IN and OUT) and may be used to connect the
modules of the DDS system with the CNC that governs them. The connection
is made through fiber optic lines and it has a ring structure.

It will always come with a node selecting rotary switch (Node Select) that lets
identify each drive within the system.

NODE
4 SELECT

e B - | 0o

ouT

FIGURE H3-61
SERCOS® interface connector.

Note that on modular drives (AXD, SPD and MMC), this connector will
always come with connector X5.
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X6. RS232/RS422 SERIAL LINE CONNECTOR
Note: Only MMC modular drives can have this connector.

It is a 9-pin male sub-D connector for connecting an RS232 / RS422 serial
line with a device acting as master. This device is usually a PC oran ESA video
terminal (VT).

NODE
SELECT
®:z
/I 1 \\
@ RXD 232 Z;H-F’—'—Q— THRS232 OUT
3
1 140232 - RXRS232 OUT
Nl = SR,
7 . D 422 4‘_+6 RARS422 +IN
8 . RXD 422 8 T ‘ i i i TXRS422 +OUT
0 GiDISO  —>
5
smo L] RXRS422-IN
9
@ HRXD 422 7 TiRS422 -OUT
FIGURE H3-62

RS232/RS422 serial line connector.

Note that on modular drives, only the MMC models can have this
RS232/RS422 connector and only when they do not have the connector X5.

The description of the pins of this connector is:

TABLE H3-9 Description of the pins of the RS232/RS422 connector.
1 Not connected
2 R x D 232 RS232 serial line data reception
3 Tx D232 RS232 serial line data transmission
4 + 5V ISO Supply outputs
5 GND ISO Reference 0 V
6 T x D 422
RS422 serial line data transmission
7 #T x D 422
8 R x D 422
RS422 serial line data reception
9 #R x D 422
(020 | Chassis Cable shield

Connector X7. Status of the integrated-safety relay

This connector of the modular drive is associated with the second contact
(NC) of a safety relay (with guided contacts) and through its two terminals,
it is possible to externally recognize the status of the relay (initially closed).
It is identified as AS1 and AS2.

Relay -— 1 ASI AS] \

e AS2 :ﬁ

- as

= Ry

FIGURE H3-63
Connector X7. External acknowledgment of the status of the integrated safety relay.




Digital inputs
characteristics

Digital outputs
characteristics

Connectors at slots SL1 and SL2

CARD A1
The A1 card must always be in slot SL1.

X6, digital inputs and outputs:

If offers 4 digital inputs and 4 digital outputs, all of them fully programmable.
The digital inputs are optocoupled and referred to a common point (pin 5). The
digital outputs are contact type and also optocoupled.

Each input and output is associated with a parameter. The user may assign
to these parameters, internal Boolean type variables that may be used to
show the system status via electrical contacts. See DDS (software) manual.
These assigned Boolean variables are set with the monitor program for PC
(WinDDSSetup).

(Al Board)
A Pin
2 [
ehoen . E ; )®i7 IN1
o et IN 3
il 4 et—— IN4
8 J_ Z j : REF-IN
2 LE [ 7 Yol ouT 1
E Al 8 !
g EL [ o % i ouT 2
< 10 3,
- [ 1 ouT3
g 12 _~, i
g [ 13 o ouT 4
FIGURE H3-64
A1 card: X6. Digital inputs and outputs.
Maximum rated voltage 24V DC (36 V DC)
Turn on / off voltage. 18V DC (5 V DC)
Maximum typical 5 mA (7 mA)
Maximum voltage 250 V
Maximum load current ( peak ) 150 mA (500 mA)

Maximum internal resistance

240

Galvanic isolation voltage

3750 V (1 min)

X7, analog inputs and outputs:

It offers 2 inputs and 2 outputs

Each input and output is associated with a parameter. See DDS (software)

manual.

, all of them fully programmable.
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It offers a + 15 V power supply for generating a command easily.

Al Board
Pin
I I

1 @—:— Chassis
Pl g 2 )@—E— Analog Input 2 (-)
P2 § 3 )@—ii Analog Input 2 (+)
% 4 Je———— Analog Input 1 (-)
Phoenix, 5 DJe+——— Analog Input 1 (+)

35mm 6 DQ_E; 15vdc

~

1

)9—:— +15vdc
Do—+——— 0UT2()
De+—— OUT2 (+)
OUTL ()

St oumi

=
©O |00

4
{

X7-ANALOG 1/0s.

X7-ANALOG 1/0s

11

FIGURE H3-65
A1 card: X7. Analog inputs and outputs.

DRIVE MODULES
Modular drives

Pinout
TABLE H3-10 Description of the pins of connector X7. Analog inputs and outputs.
Chassis
Analog input 2 (-)
Analog input 2 (+)
Analog input 1 (-)
Analog input 1 (+)
n Adjustment output (-15 V DC) (user)
Adjustment output (+15 V DC) (user)
n Reference for analog output 2 ( - )
n Analog output 2 ( +)
Reference for analog output 1 ( -)
Analog output 1 ( +)
Analog input 1 Associated with pins 4 and 5. It is the usual input for the velocity command
(=10 V DC) generated by the CNC.
Analog input 2 Associated with pins 2 and 3. It is the auxiliary command input.
Analog input
characteristics
Resolution 1.22 mV
FAGOR a Input voltage range +10V DC
Continuous mode 80V DC
DDS Input over-voltage
Transients 250V DC

(HARDWARE)

With respect to GND | 40 kQ

Input impedance

Between both inputs 80 kQ

Voltage in common mode 20V DC

38



Dip-Switches
(DS1, DS2)

Adjustment outputs

Analog outputs

Analog output
characteristics

The status of the dip-Switches (DS1, DS2) must not be changed by the
operator.

With these outputs and a potentiometer, the user can obtain a variable analog
voltage for adjusting the servo system during setup.

The voltage, with no load, at these pinsis +15V DC.

The electrical circuit necessary to obtain a reference voltage and the
recommended resistance values to obtain an approximate range of + 10V DC
for the Vref are described next:

FIGURE H3-66

Adjustment outputs.

range +10 V
Rext R’
1kQ 0Q
5 kQ 820 Q
10 kQ 1.8 kQ
20kQ | 3.3kQ

Associated with pins 8-9 and 10-11. These outputs provide an analog voltage
indicating the status of the internal system variables. They are especially
designed as permanent monitoring of these internal variables and also to be
connected to an oscilloscope to make it easier to set the system up.

Note that if the output current is high, the voltage range may decrease.

Resolution 4.88 mV
Voltage range +10V DC
Maximum current +15 mA

Impedance (respectto GND) | 112Q

CARDS 8DI-16DO and 16DI-8DO
These cards may be located in slot SL1 and/or SL2.

» 8DI-16DO offers to the user 8 digital inputs and 16 outputs
* 16DI-8DO offers to the user 16 digital inputs and 8 outputs
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Digital inputs
characteristics

(at24 V)

X8, X11, X12 digital inputs:

They offer 8 fully programmable digital inputs.

The digital inputs are optocoupled and referred to a common point (pin 1) and

they admit digital signals at 24 V DC.
Each input is associated with a PLC resource.

(8DI-16DO Board)

(16DI-8DO Board)

(Phoenix, 5

3.5 mm) Hlox

X q

=] 1 :

1) £ £ : 8DI-16D0

zZ== 1]

0o

9843 £
Q5 3
00— 9]
X X X s
g

X10-DIG. OUTs.

_ Pin
e —_—
NG [
E T
g |[e 2 !
| I e
29I |
: 2 T
fi= Do—t——
. 5 o
s lle 2
ks 8 o—
L e+
; : ol
16DI-8D0 9 )g:i
1 T I
| p—
5
©
[t}
2

FIGURE H3-67

Cards 8DI-16DO and 16DI-8DO. X8, X11 and X12. Digital inputs.

Rated voltage (maximum)

24V DC (40 V DC)

ON / OFF voltage

12vDC/6VDC

Typical consumption (max)

5 mA (7 mA)

X9, X10, X13 digital outputs:

They offer 8 fully programmable digital outputs.

These outputs are optocoupled and of the contact type referred to a common

point (pin 1) .

Each output is associated with a PLC resource.

(8DI-16DO Board)

(16DI-8DO Board)

(Phoenix,
3.5 mm)

X8-DIG. INs

X9-DIG. INs
X10-DIG. INs
X13-DIG. INs

X9-DIG. OUTs

X10-DIG. OUTs

— Pin
1
[
1 S, |
e
® — 3 > |
I
A _;4_39_:_
. _;5_39_;_
- et ——
g _;7_)®_;_
8 i
|
16D1-8D0| 7¥9_ o—t+—
! |
|
3
g

FIGURE H3-68

Cards 8DI-16DO and 16DI-8DO. X9, X10 and X13. Digital outputs.




Digital outputs
characteristics

Maximum voltage 250V
Maximum load current 150 mA
Current autosupply 200 mA
Maximum internal resistance 20Q

Galvanic isolation voltage 3750 V (1 min)

Names of the PLC

resources
Inserting the cards in slots SL1 and SL2 permits all the possible combinations
except for two A1 type cards.

At the PLC, the input / output resources can be named according to their
location in SL1 and/or SL2:

O The card inserted in slot SL1 numbers the pins from I1 and O1 on.

O The card inserted in slot SL2 numbers the pins from 117 and O17 on.
O The resources are numbered from top to bottom.

Drive Module (example) Drive Module (example)
SL2 SL1 SL2 SL1
1 1
<17 —n 7
P R ] 118

119 13 119
120 14 120
121 15 121
122 17 16 122
123 8 123
9 124 9 9 124
1 DI-16DO 8DI-16DO
<125 1
126 < 01 <017
127 o2 o18
128 03 o19
129 o4 020
130 05 021
131 06 022
9 132 o7 o8 023
16D1-8DO g o oz
1 1 1
<017 <~ 09 <025
o18 <010 026
019 o11 027
020 o12 028
021 013 029
022 o14 030
023 o015 031
9 024 9 016 9 032

PLC resources on cards located in SL1 and SL2.
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v
Compact drives

When referring to compact drives, we will use ACD, SCD and CMC.

They have the power supply integrated into the module itself and are
connected directly to mains. All of them admit a mains voltage between 400
V AC and 460 V AC and, in general, their behavior, functions and parameters
are identical to those of the modular drive.

o) x|

COMPACT DRIVE

Q

POSITIONING DRIVE
Q\
POSITIONING DRIVE

COMPACT DRIVE

FIGURE H3-70

Compact drives of the Fagor catalog.

They look like in the figure where:

A.ACD/SCD 1.08/1.15/1.25A B. ACD/SCD 2.35
C.CMC 1.08/1.15/1.25A D. CMC 2.35




v

Technical data

TABLE H3-11

Current in compact drives for synchronous motors. fc = 4 kHz.

| With internal fan | |

Drive for synchronous motor (as axis)

Currents at fc = 4 kHz ACD/CMC ACD/CMC ACD/CMC ACD/CMC
(Arms) 1.08 1.15 1.25A 2.35
[ Rated current (Arms) | ‘ 4.0 75 ‘ 1255 | 17.5 \ 3
| |
(*) Maximum peak current for 500 ms in 10 s 8.0 15.0 250 35.0
cycles.
| Dissipated power (W) | \ 40 87 \ 110 | 160 \

TABLE H3-12

Current in compact drives for synchronous motors. fc = 8 kHz.

| With internal fan | |

Drive for synchronous motor (as axis)

Currents at fc = 8 kHz ACD/CMC | ACD/CMC | ACD/CMC | ACD/CMC
(Arms) 1.08 1.15 1.25A 2.35

| Rated current (Arms) | ‘ 4.0 ‘ 7.5 ‘ 9.5 | 17.5 ‘
(*) Maximum peak current for 500 ms in 10 s 8.0 15.0 19.0 35.0
cycles.

| Dissipated power (W) | ‘ 50 ‘ 118 ‘ 139 | 206 ‘

TABLE H3-13

Current in compact drives for synchronous or asynchronous motors. fc = 4 kHz.

| With internal fan

| | Drive for synchronous or asynchronous motors (as spindle) |

Currents at fc = 4 kHz SCD SCD SCD SCD

(Arms) 1.08 1.15 1.25A 2.35

(*) Maximum current in any duty cycle (Arms) | ‘ ----- ‘ 10.6 ‘ 17.5 | 28.0 ‘
| Dissipated power (W) | \ ----- \ 123 \ 150 | 215 \

(*) This current must be equal to or greater than that of the corresponding asynchronous motor in S6.

TABLE H3-14

Current in compact drives for synchronous or asynchronous motors. fc = 8 kHz.

| With internal fan

| | Drive for synchronous or asynchronous motors (as spindle) |

Currents at fc = 8 kHz SCD SCD SCD SCD

(Arms) 1.08 1.15 1.25A 2.35

(*) Maximum current in any duty cycle (Arms) | ‘ ----- ‘ 10.6 ‘ 12.5 | 19.5 ‘
| Dissipated power (W) | ‘ ----- ‘ 123 ‘ 150 | 220

DRIVE MODULES
Compact drives

|| FAGOR %

DDS
(HARDWARE)

(*) This current must be equal to or greater than that of the corresponding asynchronous motor in S6.

The indicated dissipated power values for the spindles correspond to the operation at rated current in
S1 mode.
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The following table shows other electrical, mechanical and ambient

conditions:

TABLE H3-15 Technical characteristics of the compact drives.

ACD/CMC | SCD

| 1.08 | 1.15 |1.25A| 2.35 | 1.08 | 1.15 |1.25A| 2.35 |

Power supply

Three-phase 50/60 Hz mains with a voltage range
Between 400 V AC -10% and 460 V AC +10%

Internal power bus voltage 565 -650 V DC

Filter capacity 330 pF, 900 V AC 330 pF. 900 V AC
Energy stored in the capacitors 0.5 C.v?

Internal Ballast resistance (Q) 75 G N 75 I N
Power (W) (150) (150) (150) (150)

Energy pulse that can be 3.5 35 | | 3.5 35 | |
dissipated (kWs) (0,40) | (0,40) (0,40) | (0,40)

Ballast on/off (V DC) 768 /760
Minimum Ballast resistance (Q2) 75 ‘ 75 ‘ 24 | 18 75 ‘ 75 ‘ 24 | 18
Speed feedback Encoder or resolver Encoder

Controlling method

PWM, AC sinewave, vector control

Communication

Serial line to connect to a PC

Interface

Standard analog, digital SERCOS® ring
(in all models)
Serial line RS232/RS422 (only on CMC models)

Status display

7-segments display

Speed range of analog input

1:8192

Current bandwidth

800 Hz

Speed bandwidth

100 Hz (depends on the motor/drive combination)

Protections

Over-voltage, over-current, over-speed, heat-sink temperature, ambient
temperature, motor temperature, Ballast temperature, hardware error,

overload. See chapter 14 of the DDS (software) manual.

Power for internal circuits (24 V DC)

Input voltage

Between 400 V AC -10% and 460 V AC +10% - 50/60 Hz

Mains consumption

124.5 A (400 V AC); 108 A (460 V AC)

Output voltage, maximum current

24 V DC (5 %), 100 A Connector X2, PINS 1 and 2.

Ambient conditions

Operating ambient

5°C/45°C (41°F/113°F)
From 40 °C ( 104 °F ). See derating curves.

Storage temperature

20 °C/ +60 °C (-4 °F / 140 °F)

Sealing

1P2x

Maximum humidity

<90 % ( non condensing at 45 °C /113 °F )

Operating vibration 05G

Shipping vibration 2G

Approximate weight in kg 6,0 5,75 6,1 6,0 5,75 6,1
(Ib) (13,2) (12,7) | (18,4) (13,2) (12,7) | (18,4)
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Load duty cycles

Load cycle S1 with current peak

| S1 cycle with

current peak
<+— 10s ——»

="

=

t n 9
w o
. -
D ©
Q 5
FIGURE H3-71 (ED g
Load cycle S1 with current peak. w CE)
2 O
o
Load cycle S6 o
IMAX I
S6 cycle
«—— 10min ——»
ISG-40
4 min
! .
IN
0.7 x1y
t
.
FIGURE H3-72
Load cycle S6-40.
Load cycle S6 with current peak
|
MAXL S6 cycle with

current peak
$6-40
10s
Ly DS
IN
0.7 x 1

« ——60s——» t

FIGURE H3-73
Load cycle S6 with current peak.

Definition of currents

On axes:
Oy "Continuous duty cycle" current.
FAGOR
ol Peak current.
(See load duty cycles).
On spindles: DDS
Oy "Continuous duty cycle" current. (HARDWARE)

O lgg40  Currentthat, in anintermittent duty cycle S6 with 10 minute
cycle, circulates for 4 minutes with load (the other 6 minutes
operates without load); in other words with magnetizing
current = 0.7 x rated current Iy ).

O lax Maximum (peak) current.
(See load duty cycles).

The values of these currents are given in RMS.
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Current derating

Drives for an synchronous motor working as an axis

The following graphs show the maximum rms currentin continuous duty cycle
(that is, the rated one) depending on the switching frequency of the power
transistors that the drive modules for synchronous motors can supply in a

temperature range between 5 °C and 60 °C (41 °F and 140 °F).

They can supply twice as much current for a maximum or 0.5 seconds, and

always in cycles longer than 10 seconds.

O For switching frequency f; = 4 kHz:

4,50
4,00
3,50
3,00
2,50
2,00

1,50
1,00
0,50
0,00

e
35°C
(95) °F

ACD 1.08 & CMC 1.08
Tamb IN
°C °F Arms
35 95 4.0
40 104 4.0
45 113 4.0
50 122 3.6
e e S S e 5 |11 | 2o
60 140 21

FIGURE H3-74

Current derating on "ACD 1.08" and "CMC 1.08" drives for fc = 4 kHz.

9,00
8,00
7,00
6,00
5,00

4,00
3,00
2,00
1,00
0,00

g
35°C
(95) °F

ACD 1.15 & CMC 1.15
Tamb IN
°C °F Arms
35 95 7.5
40 104 7.5
45 113 7.5
50 122 7.0
e S S e 55 | 191 | 69
140 5.6

§

FIGURE H3-75

Current derating on "ACD 1.15" and "CMC 1.15" drives for fc = 4 kHz.
FAGOR 9
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13,50
13,00 ACD 1.25A and CMC 1.25A
12,50 n
12,00 Tamb IN
11,50 °C °F Arms
100 35 | o5 12,5
10,50
1000 40 | 104 125
9,50 45 | 113 125
SO0 —— 50 | 122 11.9 3 -
35°C 40°C 45°C 50°C 55°C 60 °C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F 55 131 1 1 2
60 | 140 105

FIGURE H3-76
Current derating on "ACD 1.25A" and "CMC 1.25A" drives for fc = 4 kHz.
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20,00
18,00 In ACD 2.35 & CMC 2.35
16,00
14,00 Tamb IN
12,00 °C °F Arms
1000 35 95 17.5
8,00
6.00 40 | 104 17.5
4,00 45 | 113 17.5
2,00 50 | 122 16.3
0,00
00
35°C 40°C 45°C 50 °C 55°C 60 °C 55 1 31 1 4'8
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F 60 140 13 2

FIGURE H3-77
Current derating on "ACD 2.35" and "CMC 2.35" drives for fc = 4 kHz.

O For switching frequency f; = 8 kHz:

4,50
4,00 fn ACD 1.08 & CMC 1.08
3,50
3,00 Tamb IN
2,50 °C °F Arms
200 35 | 95 4.0
1,50
40 104 4.0

1,00
050 45 | 113 4.0 FAGOR 9
0.00 50 | 122 3.7

35°C 40 °C 45°C 50°C 55°C 60 °C

(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F 55 131 3.2 DDS

60 140 2.7 (HARDWARE)

FIGURE H3-78
Current derating on "ACD 1.08" and "CMC 1.08" drives for fc = 8 kHz.
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Compact drives

9,00
8,00
7,00
6,00
5,00

4,00

3,00
2,00

1,00

0,00

J

In
e
35°C 40°C 450C 50 °C
(95) °F (104) °F (113) °F (122) °F

550C
(131) °F

60°C
(140) °F

ACD 1.15 & CMC 1.15

Tamb IN
°C °F Arms
35 95 7.5
40 104 7.5
45 113 7.5
50 122 7.0
55 131 6.4
60 140 5.9

FIGURE H3-79

Current derating on "ACD 1.15" and "CMC 1.15" drives for fc = 8 kHz.

10,00
ACD 1.25A and CMC
In 1.25A
9,50
Tamb IN
9,00
°C °F Arms
850 35 95 9.5
40 104 9.5
8,00
45 113 9.5
750 50 122 9.1
55 131 8.5
7,00
hadan e
35°C 40°C 45°C 50 °C 55°C 60 °C 60 140 8.0
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F
FIGURE H3-80
Current derating on "ACD 1.25A" and "CMC 1.25A" drives for fc = 8 kHz.
20,00
18,00 ) ACD 2.35 & CMC 2.35
16,00
14,00 Tamb IN
12,00 °C °F Arms
10,00 35 95 17.5
8,00
6.00 40 | 104 17.5
4,00 45 113 175
200 50 | 122 17.0
0,00
- 55 | 131 16.0
35°C 40°C 45°C 50°C 55°C 60°C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F 60 140 149

FIGURE H3-81

Current derating on "ACD 2.35" and "CMC 2.35" drives for fc = 8 kHz.




O O O Drive modules

Drives for a synchronous or asynchronous motor working

as a spindle

The following graphs show the maximum rms current in continuous duty cycle
(that is, the rated one) depending on the switching frequency of the power
transistors that the drive modules for asynchronous motors can supply in a
temperature range between 5 °C and 60 °C (41 °F and 140 °F).

O For switching frequency f; = 4 kHz:

=

DRIVE MODULES
Compact drives

in SCD 1.15
10,00
Tamb IN
8,00 °C °F Arms
35 95 10.6
6,00
40 104 10.6
4,00 45 113 10.6
50 122 10.0
2,00
55 131 9.2
0.00 60 140 8.2
35°C 40°C 45°C 50 °C 550C 60 °C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F
FIGURE H3-82
Current derating on "SCD 1.15 " drives for fc = 4 kHz.
20,00
18,00 In SCD 1.25A
16,00 — I
14,00 am N
12,00 °C °F Arms
10.00 35 | 95 17.5
8,00
6.00 40 104 17.5
4,00 45 113 17.5
200 50 | 122 16.8
0,00
el e
35°C 40 °C 45°C 50°C 55°C 60 °C 55 131 15.9
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F 60 140 15.0

FIGURE H3-83

Current derating on "SCD 1.25A " drives for fc = 4 kHz.
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30,00 in
SCD 2.35
25,00
Tamb IN
2000 °C °F Arms
15,00 35 95 28.0
40 104 28.0
10,00
45 113 28.0
5,00 50 122 26.3
55 131 24.5
0,00
Hal
35°C 40 °C 45°C 50°C 55°C 60 °C 60 1 40 227
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F
FIGURE H3-84
Current derating on "SCD 2.35 " drives for fc = 4 kHz.
O For switching frequency f; = 8 kHz:
11,00
SCD 1.15
In
1050 Tamb IN
10,00 °C °F Arms
35 95 10.6
9,50
40 104 10.6
9.00 45 | 113 10.6
50 122 10.1
850 55 | 131 95
600 60 | 140 8.9
35°C 40°C 45°C 50°C 55°C 60°C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F
FIGURE H3-85
Current derating on "SCD 1.15 " drives for fc = 8 kHz.
13,00
SCD 1.25A
12,50 in
Tamb IN
12,00 °C °oF Arms
35 95 125
11,50
40 104 12.5
11,00 45 113 125
50 122 12.2
10,50
55 131 1.4
10,00 60 140 10.7
oS0
35°C 40°C 45°C 50°C 55°C 60 °C
(95) °F (104) °F (113) °F (122) °F (131) °F (140) °F

FIGURE H3-86

Current derating on "SCD 1.25A " drives for fc = 8 kHz.
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30,00

25,00

20,00

15,00

10,00

5,00

0,00

THE
35°C
(95) °F

40°C
(104) °F

45°C
(113) °F

50 °C
(122) °F

55 °C
(131) °F

60 °C
(140) °F
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SCD 2.35
Tamb IN
°C °F Arms
35 95 19.5
40 104 19.5
45 113 19.5
50 122 18.5
55 131 17.2
60 140 15.9

FIGURE H3-87
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Current derating on "SCD 2.35 " drives for fc = 8 kHz.

v

Power derating

The following graph shows the variation suffered by the output rated power
of the compact drive (for all its models) depending on the installation altitude

over sea level.

1.2 ‘ Output Py ratio
S '_g? 1.0 Altitude Factor (non-
g 5 os ‘ (m) dimensional)
o< :
; g 0.6 ‘ ° 1%
=3B
g é 0.4 1.000 1.00
0.2 2.000 0.82
0.0 N 3.000 0.71
0 1000 2000 4000 5000 2.000 0.65
FIGURE H3-88

Derating of rated output power depending on the above-sea-level altitude of the installation.

v

Connector layout

The connectors of each compact drive are described next as well as other

elements such as indicator lights, status display and so on that are on the front
panel of the unit.

Initially it shows each compact drive model and mentions all its connectors
and later on, it analyzes all of them one by one in a single section because
most of them are the same for all the models.
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1.08/1.15/1.25A

(M A n €1 2111
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]
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{| I

1.25A

1.08/1.15

ACD 1.08/1.15/1.25Ay SCD 1.08/1.15/1.25A

These drive modules have the following connectors:

i
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FIGURE H3-89

Connectors of compact drives ACD 1.08/1.15/1.25A and SCD 1.08/1.15/ 1.25A.

1.

2.

X1.
X2.
X3.

X4.
X5.
X6.
X7.

Power connector for motor (U, V, W) and mains connection.
(L1, L2, L3).
Connectorforthe internal (Ri) (only on "1.08/1.15" models) or external (Re) Ballast
resistor and for accessing the power bus (L+, L-).
Connector for the internal 24 V DC power supply (two phase 400 V AC - 460 V AC).
Connector for the basic control signals.
Connector with two possible uses:
¢ as output of the encoder simulator.
e as input of the direct feedback for the position loop.
Connector for motor feedback connection (encoder or resolver).
Connector for RS232 serial line connection.
SERCOS® interface connector.
Connector for external acknowledgment of the status of the integrated safety relay.

SL1.Slot for the cards A1,16DI-8DO and 8DI-16DO.
SL2.Slot for the cards 16DI-8DO and 8DI-16DO.



ACD 2.35 and SCD 2.35

These drive modules have the following connectors:
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e DR. &
IE [ OK. J‘ & ©.
@ o ' ’DISPLAY .:‘
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ﬂ‘ selection of SERCOS® transmission| ||e*
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|_:§g NODE C
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N M :
% 2 ﬁ S

FIGURE H3-90

Connectors of compact drives ACD 2.35 and SCD 2.35.

1. Power connector for motor (U, V, W) and mains connection (L1, L2, L3).

2. Connector for the external Ballast resistor (Re) and for accessing the power bus (L+, L-).

X1. Connector for the internal 24 V DC power supply (two phase 400 V AC - 460 V AC).

X2. Connector for the basic control signals.

X3. Connector with two possible uses: FAGOR a
e as output of the encoder simulator.
* as input of the direct feedback for the position loop.

X4. Connector for motor feedback connection (encoder or resolver). DDS

X5. Connector for RS232 serial line connection. (HARDWARE)

X6. SERCOS®interface connector.

X7. Connector for external acknowledgment of the status of the integrated safety relay.

SL1.Slot for the cards A1,16DI-8DO and 8DI-16DO.

SL2.Slot for the cards 16DI-8DO and 8DI-16DO.
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Compact drives

CMC 1.08/1.15/1.25A

These drive modules have the following connectors:

1
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FIGURE H3-91

Connectors of compact drives CMC 1.08/1.15/ 1.25A.
1. Power connector for motor (U, V, W) and mains connection (L1, L2, L3).
2. Connector for the internal (Ri) (only on "1.08/1.15" models) or external (Re) Ballast resistor and for accessing the
power bus (L+, L-).
X1. Connector for the internal 24 V DC power supply (two phase 400 V AC - 460 V AC).
X2. Connector for the basic control signals.
X3. Connector with two possible uses:
e as output of the encoder simulator.
¢ as input of the direct feedback for the position loop.
X4. Connector for motor feedback connection (encoder or resolver).
X5. Connector for RS232 serial line connection.
X6. Possible connectors that may be located in this position:
« SERCOS® @ interface connector (always with X5)
« Connector for RS232 / RS422 ® serial line connection (never with X5)
X7. Connector for external acknowledgment of the status of the integrated safety relay.
SL1.Slot for the cards A1,16DI-8DO and 8DI-16DO.
SL2.Slot for the cards 16DI-8DO and 8DI-16DO.




CMC 2.35

These drive modules have the following connectors:
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FIGURE H3-92

Connectors of compact drives CMC 2.35.
1. Power connector for motor (U, V, W) and mains connection (L1, L2, L3).
2. Connector for the external Ballast resistor (Re) and for accessing the power bus (L+, L-).
X1. Connector for the internal 24 V DC power supply (two phase 400 V AC - 460 V AC).
X2. Connector for the basic control signals.
X3. Connector with two possible uses:

e as output of the encoder simulator.

* as input of the direct feedback for the position loop.
X4. Connector for motor feedback connection (encoder or resolver).
X5. Connector for RS232 serial line connection.
X6. Possible connectors that may be located in this position:

» SERCOS® @ interface connector (always with X5)

* Connector for R$232 / RS422 ) serial line connection (never with X5)
X7. Connector for external acknowledgment of the status of the integrated safety relay.
SL1.Slot for the cards A1,16DI-8DO and 8DI-16DO.
SL2.Slot for the cards 16DI-8DO and 8DI-16DO.
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,_’ STATUS
|| |DisPLAY
BALLAST

DC BUS ON

24V ON .

v
Other elements

Besides the various connectors, the front panel of the drive has other
elements that are mentioned next.

Status display

The status display shows the information on the drive module status or the
corresponding code when an error or warning occurs - see the section
"turning a drive on" at the end of this chapter -. It can also display the
transmission speed when setting it both with SERCOS® interface.

Status indicator lamps

The status LED's, when lit, show:
e BALLAST: That the Ballast circuit is on
e DC BUS ON: That there is power at the bus.
e 24V ON: There are 24 V DC.

v
Function of the connectors

Power connector

The power connectors on top of each drive module are used to connect the
drive to mains (L1, L2 and L3) and to the motor (U, V and W).

There is another connector at the bottom of the module to connect the Ballast
resistor (Ri, Re) and to access the power bus (L+, L-).

Note that the ACD/SCD/CMC 1.25A and 2.35 models do not have an
internal a Ballast resistor and, therefore, the power bus will not be charged
if a (L+, Ri) configuration is used. Pin Ri has no function in these
modules. Fagor provides the external resistor associated with each
module as an accessory with the unit and the configuration will always be
(L+, Re).

Note that this connector is only meant for connecting the Ballast resistor.
It must never be used to connect a capacitor module because it could
destroy the power module.

The ground connection of the cable shields in made from the vertical plate next
to the connectors.

The following tables show the screw pitch and maximum tightening torque of
the screws of the power connector and of the Ballast resistor as well as the
section of the cable inside these connectors depending on each drive model.

TABLE H3-16 Characteristics of the terminals of the power connector.

| ACD // SCD // CMC || 1087115 || 125a |[[ 235
Gap (mm) 7.62 7.5 10.16
Tightening torque (N-m) 0.6 0.6 1.7
Maximum section (mm?) 25 4 10




When connecting the drive module with the motor connect terminal U of the
drive module with the terminal corresponding to the U phase of the motor.
Proceed the same way with the terminals V-V, W-W and ground-ground.
Otherwise, it may not work properly.

The cable hose used must have a metallic shield which must be connected
to the ground terminal of the drive in compliance with the CE seal. Not to that
of the motor.

Observe that before handling these terminals, you must proceed as
indicated and in the following order:

O Disconnect the mains voltage at the electrical cabinet.
O Wait a few minutes before handling these terminals.

The power supply needs time to decrease the voltage of the powerbus down
to safe values (< 60 V DC ). The green indicator DC BUS ON being turned
OFF does not mean that the power bus may be handled or manipulated. The
discharge time depends on the number of elements connected and it is
about 4 minutes.

TABLE H3-17 Characteristics of the terminals of the Crowbar connector or Ballast

connector.
| ACD // SCD // CMC [ 1o08/115 |[ 125 |[ 235
Gap (mm) 7.62 7.62 7.62
Tightening torque (N-m) 0.6 0.6 0.6
Maximum section (mm?) 2.5 2.5 25

In"ACD/SCD/CMC 1.08/1.15" models, when connecting an external Ballast
resistor, make sure that its Ohm value is the same as that of the internal
Ballast resistor. See the table indicating the associated external resistor. In
the rest of the compact modules, install the external Ballast resistor supplied
with the unit.

The terminals (Ri, Re and L+) are used to configure the Ballast circuit whose
purpose is to dissipate the energy generated while braking the motor.

By jumpering the terminals (Ri and L+), the system is configured so as to work
with the internal resistor of the compact drive module.

Do not use this configuration on the ACD/SCD/CMC 1.25A and 2.35
models because they do not have an internal Ballast resistor. If this
warning is ignored and a (L+, Ri) configuration is used, there is no risk of
destroying the module, but the power bus will not charge. Pin Ri has no
function in these modules.

This resistor dissipates the power indicated in the technical data table
- see TABLE H3-15 - previously given up to a temperature of 45 °C (113 °F).

It also incorporates a protection against over-temperature which issues an
error E301 when reaching 105 °C (221 °F).

=

DRIVE MODULES
Compact drives

FAGOR %

DDS
(HARDWARE)

57



DRIVE MODULES
Compact drives

FAGOR a

DDS
(HARDWARE)

58

A

This jumper (Ri and L+) may be removed and an external resistor may be
connected between Re and L+ for dissipating energy.

Configuration for the

Configuration for the external Ballast resistor

internal Ballast resistor -
x
)

S6lo en modelos En todos los modelos &

ACD 1.08/1.15 ACD x.xX

SCD 1.08/1.15 N SCD X.Xx

CMC 1.08/1.15 Ri |RelL+ CMC x.xx

L+

FIGURE H3-93
Ballast resistor configurations.

Connector X1.24 V DC

Compact drives internally generate the 24 V DC necessary for the internal
circuits.

In regular operation, this voltage is obtained from the power bus and from
mains when starting up the system.

Itis a three-pin Phoenix connector used to supply from mains the necessary
start-up energy.

Q

©
@ > D
L1 3 L1
2 g L

FIGURE H3-94
Connector X1. 24 V DC.

The start-up process needs an internal module test prior to supplying power
to the upper terminals. Therefore, bear in mind the following warning:

WARNING:This internal power supply must be powered through connector
X1 before carrying out any electrical maneuver.

Current from mains phases to these lines L1 and L2 must be obtained from
a point before the contactor providing the three - phase power to the upper
connectors of the compact drive.



Connector X2. Control

It is a 10-pin Phoenix connector of the compact drive and integrates the
functions of the power supply and the modular drive.

+24 Vdc
0Vvdc

ERROR RESET
DRIVE ENABLE
SPEED ENABLE

o O |

B

DRIVE OK

[e]

PROG OUT
OPS5 [F01411]

L

=
o

+24vdc

Ov.
ERROR
RESET
DRIVE
ENABLE
SPEED
ENABLE

DR. ﬁ‘
OK._*

PROG. &
ouT e |

:

] D

FIGURE H3-95

Connector X2. Control.

Specific of the power supply:

With the Error Reset input (pin 3), it possible to remove the errors at a
compact drive. See "resettable errors" of chapter 14 of the DDS (software)
manual.

Thus, activating this input (24 V DC) eliminates the resettable errors.

If the cause of the error persists, the status display will show the same error
again.

But if it is a major error, it can only be eliminated by powering the unit off and
back on.

Pins 1 and 2 offer a 24 V DC output for the user.

The maximum output current is 100 mA.

Specific functions of the modular drive:

Control signals. With the “Drive Enable” and “Speed Enable” inputs (pins 4
and 5) together with the velocity command, it is possible to govern the motor.

The consumption of these control signals is between 4.7 and 7 mA.

The following page describes the behavior of the drive depending on these
control signals.

The “Drive OK” contact (pins 6 and 7) will stay closed as long as the compact
drive runs properly.
Other functions:

The “Prog Out” contact (pins 8 and 9) is a user programmable output by
means of an internal parameter of the drive. See parameter OP5 in chapter
13 of the DDS (software) manual.

The description of the pins of this connector is:

TABLE H3-18

Description of the pins of connector X2 of the compact drive.

+24V DC (OUT)

Positive voltage output (24 V DC, 100 mA ).

0 V. (OUT)

Power supply selection
i Reference 0 V.

ERROR RESET

System error reset input (24 VDC), (4.5-7mA).

DRIVE ENABLE

Motor current enable (24 V DC).

SPEED ENABLE

Control signals

Drive speed enable (24 V DC).

DR. OK.

Module status contact (open when in failure)

Limit: 1 Aat24 V DC.

DR. OK.
PROG. OUT Programmable internal contact
CHASSIS Chassis connection
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SPEED ENABLE and DRIVE ENABLE
Normal operation mode:

1. Activate the Drive Enable and Speed Enable inputs (24 V DC) in the
desired order. Before activating, the Soft Start process ( smoothly
reaching the power bus voltage ) must be over. The motor will have torque
only when Drive_Enable is active and there is voltage at the power bus.
The motor speed will be controlled with a command when the

Speed_Enable function is active.
|

Activating the Drive_Enable function requires to be requested by the system
in three different ways. They are: Electrical signal at connector X2, variable
BV7 (F00203), and variable DRENA of the PLC when using the SERCOS®
interface. It could be deactivated through any of them.

2. The motor will respond to all analog command variations only while both
inputs (Drive Enable and Speed Enable) are at 24 V DC. If any of them
is deactivated, the following will happen. See the operation modes in
FIGURE H3-96.

Deactivation of the Drive Enable input

The Drive Enable input lets the current circulate through the motor stator
windings. When it is powered with 24 V DC the current loop is enabled and
the drive can work.

If the Drive Enable input drops to 0 V DC (no voltage), the power circuit is off
and the motor will have not torque, thus not being governed and will turn freely
until it stops by inertia.

Deactivation of the Speed Enable input

When the Speed Enable inputis setto 0 V DC, the internal velocity command
switches to 0 rev/min and :

0O Situation 1:

The torque is kept active by braking the motor. When it stops, variable
SV5 (8S00331) is activated. The motor has stopped in a time period
shorter than the one indicated by parameter GP3 (F00702). The
torque is canceled and the rotor is free.

0O Situation 2:

The torque is kept active by braking the motor. When it stops, variable
SV5 (S00331) is activated. The motor does not stop in a time period
set by parameter GP3 (F00702). The motor stops when its kinetic
energy runs out.

Drive Enable
Signal

time

Function

Speed Enable

time

Velocity
command

time

No to —_—
—lque| Proper braking < GP3

Real
Speed

time

Braking time <(GP3

time

Case 1: Running normally
-Fast motor response-
SV5:
nfeedback<nmin

»
time

Trigger Error-4
No to /_ [ tor,
—=L0rque | |24l Notorgye
»
BrakKing time > P\Xj time

TV100:
ParActivo
TorqueState

Real
Speed

»
time

slow motor response-
SV5:
nfeedback<nmin

Case 2: Running improperly

TV100:
TorqueStatus

>
time

FIGURE H3-96
Operating modes of functions Drive Enable and Speed Enable.
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See the internal parameter GP3 (FO0702) and the internal variable SV5
(S00331) in chapter 13 of the DDS (software) that is supplied with this one.

Safety standards (EN-60204-1) require the drive module to have a software
independent input in order to always assure that the motor will stop. See
chapter 9, "integrated safety" in this manual.

The Drive Enable input, using only hardware, can cancel the power circuit
leaving it deactivated. This allows stopping even when the software fails.

In case of mains failure, the control circuit and its signals must maintain their
24 V DC while the motors are braking.

In the case of the compact drive, the 24 V DC at pins 1 and 2 of connector
X2 meet this requirement and are appropriate for managing the control
signals.

Conector X3

This connector of the compact drive offers two possible configurations:
e Encoder simulator
¢ Direct feedback

X3. ENCODER SIMULATOR

For the simulator, X3 is a high density 15 - pin sub - D type male connector
whose pins are galvanically isolated from the rest of the drive.

©

1
6 2 T T
1m0 STt /A
7 E a—— B
128 2 4 108 0 B
13,3 5 | 1C 1 . 0
? 6 T T T
14004 b 10
1575 1 u< - GND
15 | I8 |
o CHASSIS

©

FIGURE H3-97
Connector X3. Encoder simulator.

It outputs square differential TTL pulses simulating those of an encoder that
would be mounted on the motor shaft.

The number of pulses per turn and the position of the reference mark |y are
programmable.

90° PHASE-SHIFT

-

4-‘
VAJ‘

Vo, > 25V
I_‘ \_‘ VZT <05V
Ve ,_ lsurce < 20 MA
I I—l ¢ lsnk < 20 MA

FIGURE H3-98

Connector X3. Pulses per revolution and reference mark position.
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X3. DIRECT FEEDBACK

Fordirectfeedback, X3 is a high density 15 - pin sub - D type female connector.

/10
+5Vdc
GND

FIGURE H3-99

Connector X3. Direct feedback.

DRIVE MODULES
Compact drives

This encoder admits three different types of feedback signals:

e Square TTL signals.
e Square differential TTL signals (double-ended).
¢ 1 Volt peak-to-peak sinusoidal signals (1Vpp).

It admits the following frequencies:
* 1 MHz with square signals
* 500 kHz with sinusoidal signals
The input impedance for sinusoidal signals is 120 Q.

O INCREMENTAL FEEDBACK

11
12
13 3
14 4
15 5

1

DRIVE MODULE

© ~ o

/B

10
/10
GND
CHASSIS

©

=
S

.
@

Hlo]rh e
clol o

©) g

FAGOR a FIGURE H3-100
Connector X3. Incremental direct feedback.
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90° PHASE-SHIFT

v j ﬁ V> 2.5V
" ‘ Vo < 05V

Ve [

lo [ t

: 90° PHASE-SHIFT
Vi A \_//\ N V,, Vy: 0.6 - 1.2 Vpp
‘ Vo : 0.5 Vpp

N
A VN SN
"
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FIGURE H3-101
Characteristics of the TTL and 1Vpp signals.

ABSOLUTE FEEDBACK (SSI data interface)

mi)

® ¢

/A

B

/B

DATA
/DATA
cLock
/CLOCK
+5V
+5_SENSE
GND
GND_SENSE

l

1-1
12 2
133
14 4
575

u

®~ o
DRIVE MODULE

]

©
4

.
5

i

©

g

FIGURE H3-102
Connector X3. Absolute direct feedback.
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Vo, > 2.5V

L Vo < 0.5V
[

3 = N 90° PHASE-SHIFT

v ﬁ PN
A / ‘

V, RN /7

N AN

l— —»

/

DRIVE MODULES
Compact drives

V,=V;:0.6-1.2Vpp t
Centering < 6.5%

V,/ Vg ratio: 0.8 - 1.25 Vpp

FIGURE H3-103
Characteristics of the TTL and 1Vpp signals.

Clock Sequence ——————— S =t— 12 ——=|

RS5-485
CLOCK

T1>1ps
t2=20-35ps
Logic levels, according to EIA RS-485

FIGURE H3-104

Characteristics of the SSI signals.

Connector X4. Motor feedback

This connector of the compact drive is a high density 26-pin sub-D type female

connector.
ENCODER  RESOLVER
@ 1 cos
9 T SN
_ 18 | R1
L]
FAGOR O 8 51
o o 17 s4
° 25 7
® o 16 T REFCOS
o e % 6 L ReFsIN
®
e 5 R2
DDS tel B, R3
(HARDWARE) I 2
®e’ 2 3 485
0.0 12 L1+ uss
e o 20 » 2 ‘ TEMP TEMP
& 19 1 ; TEMP TEMP
10 +———— +8vdc
@ B J R YY)
L) L ‘—LJ‘—,i CHASSIS CHASSIS
_—_— = ]

FIGURE H3-105
Connector X4. Feedback on the motor.
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Receives the signals coming from the feedback at the motor shaft.
See the description of the pins of the feedback device in the corresponding

motor manual.
The feedback of

Fagor motors use sinusoidal encoder, incremental TTL

encoder or resolver.

Connector X5. RS232 serial line

This connector of the compact drive is a 9-pin male sub-D connector for
RS232 serial connection to a PC in order to set the module configuration
parameters and to adjust it.

©

o N ® ©

©

+5Vdc
GND

PN W A oG

FIGURE H3-106

Connector X5. RS232 serial line.

The description of the pins of this connector is:

TABLE H3-19

Description of the pins of connector X5. (*) Reserved pins must
not be connected.

Not connected
RxD Receive data
TxD Transmit data
+5V Supply outputs
GND Reference 0 V
n Not connected
(*) Reserved
n Not connected
n (*) Reserved
Chassis Cable shield
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Connector X6. Interface

This connector of the compact drive identified as X6 on ACD, SCD and CMC
drives may be:

* A SERCOS® interface connector

* An RS232/RS422 serial line connector (only on CMC drives).

X6. SERCOS® INTERFACE CONNECTOR

This connector has two pins (IN and OUT) and may be used to connect the
modules of the DDS system with the CNC that governs them. The connection
is made through fiber optic lines and it has a ring structure. It will always come
with a node selecting rotary switch (Node Select) that identifies each drive
within the system.

NODE
4 SELECT

(9]

ouT

IN

FIGURE H3-107
SERCOS® interface connector X6.

Note that on compact drives (ACD, SCD and CMC), this connector will
always come with connector X5.

X6. RS232/RS422 SERIAL LINE CONNECTOR
Only CMC compact drives can have this connector.

It is a 9-pin male sub-D connector for connecting an RS232 / RS422 serial
line with a device acting as master. This device is usually a PC oran ESA video
terminal (VT).

NODE
SELECT

\\ ! //
Sl
S®z
/I | \\
C RXD 232 2—’:‘-% TRS232 OUT
3
1 TD 232 - RXRS232 OUT
6 2 +5V 4‘—1“ ‘ | I
7 . ™0 422 4‘_.\.6 RRS422 +IN
8 . RXD 422 8 B 1 TiRS422 +OUT
B GNDISO  —>
5
moe L1 RXRS£22-IN
9
@ #RxD 422 4‘::[- TxR$422 -OUT

FIGURE H3-108
RS232/RS422 serial line connector X6.

Note that on compact drives, only the CMC models can have this
RS232/RS422 connector and only when they do not have the connector X5.




The description of the pins of this connector is:

TABLE H3-20 Description of the pins of the RS232/RS422 connector.

Not connected

R x D 232 RS232 serial line data reception
TxD 232 RS232 serial line data transmission
+ 5V ISO Supply outputs
GND ISO Reference 0 V
I | TxD422

RS422 serial line data transmission
#T x D 422
Il RxD42

RS422 serial line data reception
Bl | #RxD422
Chassis Cable shield

Connector X7. Status of the integrated-safety relay

This connector of the compact drive is associated with the second contact (NC
- Normally Closed) of a safety relay (with guided contacts) and through its two
terminals, it is possible to externally recognize the status of the relay (initially
closed). It is identified as AS1 and AS2.

Relay -— - ASI Y
- _— | AS1 :3 {
- lap A2 /

FIGURE H3-109
Connector X7. External acknowledgment of the status of the integrated safety relay.
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Connectors at slots SL1 and SL2

CARD A1
The A1 card must always be in slot SL1.

X6, digital inputs and outputs:

If offers 4 digital inputs and 4 digital outputs, all of them fully programmable.

The digital inputs are optocoupled and referred to a common point (pin 5). The
digital outputs are contact type and also optocoupled.
3 o Each input and output is associated with a parameter. The user may assign
to these parameters, internal Boolean type variables that may be used to
show the system status via electrical contacts.
See DDS (software) manual.

These assigned Boolean variables are set with the monitor program for PC
(WinDDSSetup).

(A1 Board)

DRIVE MODULES
Compact drives

Phoenix

[
\T
z
P

w [N
P4
N

w

o

3

3
X6-DIGITAL l/0:

IS

~N | (00
S

Co

rT

X6-DIGITAL I/0s

=
(=)

X7-ANALOG 1/0: -
\ DE AR
Ii
S T[ NN
o
C
=
[

FIGURE H3-110
A1 card: X6. Digital inputs and outputs.

Digital inputs
characteristics

Digital outputs
characteristics
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Maximum rated voltage

24V DC (36 VV DC)

Turn on/off voltage.

18 V DC (5 V DC)

Maximum typical

. 5 mA (7 mA)
consumption
Maximum voltage 250V
Maximum load current (peak) 150 mA (500 mA)
Maximum internal resistance 24 Q

Galvanic isolation voltage

3750 V (1 min)




X7, analog inputs and outputs:

It offers 2 inputs and 2 outputs , all of them fully programmable.

Each input and output is associated with a parameter.
See DDS (software) manual.

It offers a + 15 V power supply for generating a command easily.

Al Board
P Pin
[
1 o—ii Chassis

P1 g 2 e———— Analog Input 2 (-) 3
P2 5 3 @—'—: Analog Input 2 (+) u

% 4 Je-——— Analog Input 1 (-)
Phoenix, 5 Je—+——— Analog Input 1 (+)
3.5mm 6 L

De———— -15Vdc
+15Vdc
0ouT2 ()
Je+——— OUT2 (+)
e—+——— OUTL (-)
o+—— OUT1 (+)

~
T

[+q 1

-
_‘F_

DRIVE MODULES
Compact drives

X7-ANALOG 1/0s

X7-ANALOG 1105

FIGURE H3-111
A1 card: X7. Analog inputs and outputs.

Pinout

TABLE H3-21 Description of the pins of connector X7. Analog inputs and
outputs.

Chassis

Analog input 2 (-)

(
Analog input 2 (+)
(-)
Analog input 1 (+)
Adjustment output (-15 V DC) (user)
Adjustment output (+15 V DC) (user)

Analog input 1

Reference for analog output 2 ( -)
Analog output 2 ( +)

Reference for analog output 1 ( -)
Analog output 1 (+)

>

Analog input 1 ssociated with pins 4 and 5. It is the usual input for the velocity command

+10 V DC) generated by the CNC.

—_

Analog input 2 Associated with pins 2 and 3. It is the auxiliary command input.
Analog input
characteristics FAGOR a
Resolution 1.22 mV
DDS
Input voltage range +10V DC
puf voTage rand * (HARDWARE)
Continuous mode 80V DC

Input over-voltage

Transients 250V DC
With respectto GND | 40 kQ
Between both inputs 80 kQ

Input impedance

Voltage in common mode 20v DC
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Dip-Switches
(DS1, DS2)

Adjustment outputs

Analog outputs

Analog output
characteristics

The status of the dip-Switches (DS1, DS2) must not be changed by the
operator.

With these outputs and a potentiometer, the user can obtain a variable analog
voltage for adjusting the servo system during setup.

The voltage, with no load, at these pins is +15 V DC.

The electrical circuit necessary to obtain a reference voltage and the
recommended resistance values to obtain an approximate range of + 10V DC
for the Vref are described next:

GND_ :l: !
ST
- [
R crlae-6o— 15 vde
| |
[ [
Vref Rext ! ! ! ! .
=y —H——te(———— +15Vdc
Lo 8
|
: 10
|

L—r»

FIGURE H3-112

Adjustment outputs.

range 10 V
Rext R’
1kQ 0Q
5kQ 820 Q
10 kQ 1.8

20 kQ 3.3

Associated with pins 8-9 and 10-11. These outputs provide an analog voltage
indicating the status of the internal system variables. They are especially
designed as permanent monitoring of these internal variables and also to be
connected to an oscilloscope to make it easier to set the system up.

Note that if the output current is high, the voltage range may decrease.

Resolution 4.88 mV
Voltage range +10V DC
Maximum current +15 mA
Impedance (respect to GND) 112 Q




Digital inputs
characteristics

(at24V)

CARDS 8DI-16DO and 16DI-8DO

These cards may be located in slot SL1 and/or SL2.

¢ 8DI-16DO offers to the user 8 digital inputs and 16 outputs
* 16DI-8DO offers to the user 16 digital inputs and 8 outputs

X8, X11, X12 digital inputs:

They offer 8 fully programmable digital inputs.

The digital inputs are optocoupled and referred to a common point (pin 1) and

they admit digital signals at 24 V DC.
Each input is associated with a PLC resource.

(8DI-16DO Board)

(16DI-8DO Board)

(Phoenix, %
3.5 mm) a

[eq 1 1
q
8DI-16D0)|
1

X8-DIG. INs
X11-DIG. INs
X12-DIG. INs

X9-DIG. OUTs

X10-DIG. OUTs.

X11-DIG. INs

X12-DIG. INs

0
.
0
0
.
.
0
.
v
0
.
.
.
.
0
0
0
.

16DI1-8D0

X13-DIG. OUTs

Pin

N |-

w
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EN
A
O‘i

‘%

(o]

~

oo

©

FIGURE H3-113

Cards 8DI-16DO and 16DI-8DO. X8, X11 and X12. Digital inputs.

Rated voltage (maximum)

24V DC (40 V DC)

ON/OFF voltage

12V DC/6VDC

Typical consumption (max)

5 mA (7 mA)

X9, X10, X13 digital outputs:

They offer 8 fully programmable digital outputs.

These outputs are optocoupled and of the contact type referred to a common

point (pin 1) .

Each output is associated with a PLC resource.

(8DI-16DO Board)

(16DI-8DO Board)

X13-DIG. INs

X9-DIG. OUTs

X9-DIG. INs
X10-DIG. INs

X10-DIG. OUTSs

3
E

N X11.DIG. IN
rl\s P
T

X12-DIG. INs

X13-DIG. OUTs

FIGURE H3-114

Cards 8DI-16DO and 16DI-8DO. X9, X10 and X13. Digital outputs.
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Digital outputs
characteristics

Maximum voltage 250 V
Maximum load current 150 mA
Current autosupply 200 mA
Maximum internal resistance 20Q

Galvanic isolation voltage 3750 V (1 min)

Names of the PLC

resources
Inserting the cards in slots SL1 and SL2 permits all the possible combinations
except for two A1 type cards.

At the PLC, the input / output resources can be named according to their
location in SL1 and/or SL2:

O The card inserted in slot SL1 numbers the pins from I1 and O1 on.

O The card inserted in slot SL2 numbers the pins from 117 and O17 on.
O The resources are numbered from top to bottom.

Drive Module (example) Drive Module (example)
SL2 SL1 SL2 SL1
1 1 1
17 —n —n7
P R ] 118

119 13 119
120 14 120
121 15 121
122 17 16 122
123 8 123
9 124 9 9 124
1 DI-16DO 8DI-16DO
<125 1
126 < 01 <017
127 o2 o18
128 03 o19
129 o4 020
130 05 021
131 06 022
9 132 o7 o8 023
16D1-8DO g o oz
1 1 1
<017 <~ 09 <025
o18 <010 026
019 o11 027
020 o12 028
021 013 029
022 o14 030
023 o1s 031
9 024 9 016 9 032

FIGURE H3-115

PLC resources on cards located in SL1 and SL2.
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Turning a drive on

When powering up the DDS module or doing a reset, various messages
appear on the seven - segment display:

—

2
3
4
5

. Initialization stages: they show values of 1, 2, 3 and 4.
. Software version, after the r with the identifying digits.
. Error listing.

. Warning listing.

. Return to step 3.

Stages shown on the 7-segment display:

R S I R 0 DR D B Y AU Y B I A O
Il / [l L [ /

[ [ [ IRy
[ [ I /

¢— PHASE3 —» |« PHASE 4>

Fi

GURE S3-116

Module startup stages.

Its purpose is to verify that the startup stages are being executed properly. The
information sequences that it is showing in the start-up process have the

following meaning:

1. Initialization stage: After the display is turned off, digits 1, 2, 3 and 4" are
shown which correspond to the 4 initialization stages. The display then
turns back off.

a — p—
S N U U S
AR
FIGURE S3-117

Initialization stage. STAGE 1.

2. Software version displaying stage: It shows the software version loaded

in the module. It first shows the letter r (indicating the version "release"),
followed by the version number (digit by digit)(b). When the drive is active
and the axis is being governed, the display will show the zero digit with a
blinking dot(©.

While loading parameters, the display only shows the middle segment(e).

When the drive (in a system with SERCOS® interface) is not in stage 4,
i.e. the system communication between the CNC and the modules has
not finished initializing and although the light ring is closed, it has not
gone up to the next stage, the display shows a smaller fixed zero(@) (not
blinking).

If this zero (smaller) is not fixed (blinks) it means that the light ring is not
closed (the light does not reach) or there is too much distortion. This
indication permits detecting which section of the optical fiber is causing
the problem (or which drive is not sending light).
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Thus, the module whose display blinks this smaller zero is the one that is
not receiving light at the input.

b

-

BRIy IR IR IR
A AT

_ d e
I _ _
0 ol -

c

FIGURE S3-118
Stage to display the software version and other indications.

3. Final stages: They display error messages or warnings on the display
when they come up. When the series ends, it begins a new sequence
again repeating these messages again.

- - I_I - I—_ - I—_ - I_I - I -
R /

- - I_I - I—_ - —_I - I_I - I_I - I—_I - I
[ N R RV R /

FIGURE S3-119
Final stages. Error and warning displaying STAGES.

See the meaning of errors and warnings that may be shown on the display
in chapter 14, "error listing" of this manual.

The system will not start running until all the errors detected at the drive have
been eliminated.

To eliminate these errors, their cause has to have disappeared and, then an
< error reset > must be carried out. This < reset > may be activated from
connector X2 (pin 1) of the power supply module (with modular drives) or from
connector X2 (pin 3) of the compact drive.

Remember that there are errors marked as < non-resettable > that cannot
be eliminated with this method. These errors can only be eliminated by
turning the unit off and back on and only if the cause of the error has been
eliminated. See "non-resettable errors" in chapter 14 of this manual.

For further information on initialization and error reset, see the corresponding
section of this chapter.

Remember that the errors may be disabled from the < error disable > tab
of the < Spy > window of the WinDDSSetup application. For further detail,
see chapter 16 "WinDDSSetup" of this manual.
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AUXILIARY MODULES

Besides the power supplies and the drive modules that make up the Fagor
DDS servo drive system, there is a set of auxiliary modules that are also part
of the system and are used to perform a specific function.

Thus, we refer to:

O Mains filters

EMK filters - discontinued -
DLC series

O Chokes

Choke XPS-25
Choke XPS-65
RPS-75 choke
RPS-45 choke
RPS-20 choke

O Resistor modules

External resistor RM-15
Independent resistors ER-0/C]

O Capacitor module

| CM 1.60 \

O Auxiliary power supply module

| APS 24 |

The following sections analyze all of them showing their technical
characteristics and other considerations.

FAGOR a
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Mains filters

Mains filters
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In order to comply with European Directive 92/31/CE on electromagnetic
compatibility, it is mandatory to insert a mains filter.

This filter must be connected between the mains and the servo drive system
(modular or compact).

Its main purpose is to reduce the conducted disturbances coming from the
drive within the levels indicated by that directive mentioned earlier and, at the
same time, make it immune to transient burst type over-voltages or voltage
pulses.

v
EMK series

Technical data

TABLE H4-1 Technical characteristics of the mains filters. EMK series.

|  Ewksos0 || Emk3iz0 |
Rated voltage | \ 3 phases:380 V AC - 480 V AC (50/60 Hz) ‘
Rated current 40 A 120 A
Approximate weight 2.3 kg (51b) 11 kg (24.2 Ib)
Rated leak current 0.50 mA 0.75 mA
Maximum leak current 27 mA 130 mA
Power loss 30 W 45 W

Technical data of the connection terminals

TABLE H4-2 Characteristics of the terminals of the mains filters. EMK series.
EMK3040 | | EMK3120
Gap (mm) 10.1 15.1
Tightening torque (N-m) 1.7 7
Maximum section (mmz) 10 25

Note that this filter must be mounted near the drive.

Chapter 6, "power line connection" shows the strict rules that must be
followed to properly install the mains filters.

Chapter 11, "dimensions" of this manual describes their dimensions.



DLC FILTER

i
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DLC series

Technical data

TABLE H4-3

Technical characteristics of the mains filters. DLC series

| DLC 3042

DLC 3130

Rated voltage

| |3 phases: 380 V AC - 480 V AC (50/60 Ha)|

Rated current 42 A 130 A
Approximate weight 2.8kg (6.2 Ib) 7.5kg (16.5 Ib)
Rated leak current 0.50 mA 0.75 mA
Maximum leak current 27 mA 130 mA
Power loss 19W 40W

Technical data of the connection terminals

TABLE H4-4 Characteristics of the terminals of the mains filters. DLC series.
pLc3os2 | [ DpLC3130
Tightening torque (N-m) 1.8 8
Maximum section (mm?) (; (()ﬂ(;(%?i ) 50

Note that this filter must be mounted near the drive.

Chapter 6, "power line connection" shows the strict rules that must be

followed to properly install the mains filters.

Chapter 11, "dimensions" of this manual describes their dimensions.
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Chokes

CHOKE XPS -00

The chokes (inductance) are used with regenerative power supplies (XPS-
25 and XPS-65) and regenerative regulated power supplies (RPS-75, RPS-
45 and RPS-20).

When returning power to mains, the impedance of mains for the outgoing
currents is very low. Thus, the up ramps of this current must be limited with
a choke.

This three-phase choke for XPS and RPS power supplies must be connected
to the power line input.

On the XPS power supplies, it must be connected to the bottom power
terminals CH1 and CH2.

RPS power supplies do not have connection terminals at the bottom of the
module (terminals CH1 and CH2) like XPS power supplies; therefore, it must
be connected to the power line between the DLC mains filter and the RPS
power supply itself.

The internal switching mechanism of these power supplies generates a
regenerative current to mains which is filtered by this choke.

Fagor provides the XPS-25 and XPS-65 chokes that must necessarily go with
XPS power supplies and the RPS-75, RPS-45 and RPS-20 chokes that must
go with RPS power supplies.

v
Choke XPS-XX

Technical data

TABLE H4-5 Technical characteristics of the chokes for XPS-OO power
supplies.
CHOKE XPS-25 | | CHOKE XPs-65

Inductance (10 kHz) 0.35 mH 0.35 mH
Rated current 50 A 120 A

Peak current 100 A 150 A

Max section cable 10 mm2 50 mm?
Approximate weight 8 kg (17.6 Ib) 23 kg (50.6 Ib)

Operating ambient temperature 5°Cto45°C (41 °F to 113 °F)

Storage temperature -20 °C to 60 °C (-4 °F to 140 °F)
Relative humidity 80 % max.
Operating vibration 05G

Shipping vibration 2G

Sealing 1P20

|
The use of these chokes is a must for the proper operation of the XPS
regenerative power supplies.
The length of the cable joining the choke with the power supply must never
exceed 2 meters.

Chapter 6, "power line connection" shows the strict rules that must be
followed to properly install the mains filters.

Chapter 11, "dimensions" of this manual describes their dimensions.



CHOKE RPS-0

v
Choke RPS-XX

Technical data

TABLE H4-6

Technical characteristics of the choke for RPS-[J power supplies.

CHOKE RPS-20

CHOKE RPS-45

CHOKE RPS-75

Inductance (8 kHz) 0.90 mH 0.40 mH 0.25 mH
Rated current 32A 72A 120 A
Minimum cable section 10 mm? 35 mm? 70 mm?
Approximate Mass 8kg (17.6 Ib) 23 kg (50.7 Ib) | 28 kg (61.7 Ib)

Operating ambient temperature

0 °C to +60 °C (32 °F to 140 °F)

Storage temperature:

-20 °C to +60 °C (-4 °F to 140 °F)

Relative humidity

< 90 % (non condensing at 45 °C / 113 °F)

Operating vibration 05G
Shipping vibration 2G
Sealing 1P20

|
Installing chokes is an absolute must when using RPS-00O regenerative
regulated power supplies and they must always be installed between the
RPS power supply and the DLC mains filter. The length of the cable joining
each choke with the power supply must never exceed 2 meters and must

be shielded.

Chapter 6, "power line connection" shows the strict rules that must be
followed to properly install the chokes.

Chapter 11, "dimensions" of this manual describes their dimensions.

Chokes
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Resistor modules

The resistor modules are designed for dissipating the energy excess at the
power bus when requiring a Ballast resistor with greater power than can be
dissipated inside the power supply module. They do not need an external
power supply.

v
RM-15 series

Stackable module that may be mounted on both sides. It has a safety thermal
switch.

Technical data

TABLE H4-7 Technical characteristics of the resistor module RM-15.
RM-15

Resistance 18Q
RMS power 1480 W
Peak energy 72 kW (1.2 s)
Operating ambient temperature 5°Cto45°C (41 °F to 113 °F) &
Storage temperature -20 °C to 60 °C (-4 °F to 140 °F)
Thermal switch Klixon NC, 140 °C / 284 °F
Relative humidity < 90 % (non condensing at 45 °C / 113 °F)
Operating vibration 05G
Shipping vibration 2G
Sealing 1P2x
Weight 4.6 kg (10.1 Ib)

& It may reach 55 °C (131 °F) but with a 15 W/°C reduction in dissipated power.

I ———
The PS-65A and XPS-65 must be connected to two RM-15 modules in
parallel.

The PS-25A, PS-25B4 and XPS-25 must be connected to a single RM-15
module.
ACD/SCD/CMC 2.35 compact drives must never be connected to an only
RM-15.

Derating

Ballast
Power (W)

1400
1050

25(77) 45 (113)

FIGURE H4-1
Derating curve.




Resistor

N.C.Thermal Switch

Technical data of the power connector

0O O O Auxiliary modules

(= ) TABLE H4-8 Technical characteristics of the power connector of the resistor
o HH o module RM-15.
RM-15
Gap (mm) 8.1
Tightening torque (N-m) 1
Maximum section (mm?) 4
v
ER - X/X series
The independent resistors ER-O/O are electrical resistors that can also be
used with compact drives.
ER-0/O Technical data
TABLE H4-9 Technical characteristics of the resistor modules ER-O/O.
ER-43/350 | ER-24/750 | ER-18/1100 | ER-18/1800 | ER-18/2200 | ER-33/550 | ER-18/900
Resistance 43 Q 24 Q 18Q 18Q 18Q 330 18Q
RMS power & 300 W 650 W 950 W 1300 W 2000 W 250 W 450 W
Energy absorbed
under overload 20 kJ 40 kJ 60 kJ 55 kJ 83 kJ 3 kJ 4 kJ
Operating ambient 5 °C to 45 °C (41 °F to 113 °F)
temperature
Storage temperature -20 °C to 60 °C (-4 °F to 140 °F)
Relative humidity <90 % ( non condensing at 45 °C /113 °F)
Operating vibration 05G
Shipping vibration 2G
Sealing IP55 P54 IP33
Weight 460 gr 920 gr 1250 gr 3000 gr 7000 gr 250 gr 380 gr
9 (11b) (21b) (2.75 Ib) (6.60 Ib) (15.40 Ib) (0.55 Ib) (0.84 Ib)

& The value for the rms power depends on the following conditions: Resistor installed vertically with the connection
cables at the bottom and separated from the nearest surface at a distance of at least 10 cm (about 4 inches).

A\

Be careful with the surface of these resistors. Remember that its
temperature may reach 390 °C (734 °F).

=
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Ohm value

Combination of resistor series RM-15 and ER- 00/ to obtain the Ohm value
required by each power supply and each compact module (with integrated

power supply).
TABLE H4-10 Resistor combination for the power supplies and the compact
modules. Required Ohm values.
1.5 kW RM-15
4 950 W ER-18/1100
] PS - 25B4 18Q
1.3 kW ER-18/1800
@8 2.0 kW ER-18/2200
- >
5 T
o 2 1.5 KW RM-15
(@) XPS-25 18Q
= 5 2.0 kW ER-18/1100
> @
< 2 3.0 kW RM-15 // RM-15
= 1.9 kW ER-18/1100 // ER-18/1100
x PS-65A 9Q
3 2.6 kW ER-18/1800 // ER-18/1800
4.0 kW ER-18/2200 // ER-18/2200
3.0 kW RM-15 // RM-15
XPS-65 90
1.9 kW ER-18/1100 // ER-18/1100
ACD 1.25A 33Q 250 W ER-33/550
CMC 1.25A 33Q 250 W ER-33/550
SCD 1.25A 24 Q 650 W ER-24/750
1.5 kW RM-15
ACD 2.35 450 W ER-18/900
CMC 2.35 18Q
SCD 2.35 950 W ER-18/1800
2.0 kW ER-18/2200
- For compact drives -
. __________________________________________________________________________________________________|
IMPORTANT: The external Ballast resistor must always be installed when
using compact drives. The resistor to be installed by the user is supplied
with the corresponding module like any other accessory.
Compact modules "ACD/SCD/CMC 1.25A and 2.35" do not have an
internal Ballast resistor and, therefore, pin Ri of the connector located
at the bottom of the module will have no function.
- For RPS power supplies -
WARNING: The RPS-0 power supplies do not carry a crowbar circuit
and, consequently, do not have external Ballast resistors associated with
FAGOR a them. When required, off-the-shelf crowbar circuits must be installed.
DDS Chapter 6, "power line connection" shows the strict rules that must be
(HARDWARE) followed to properly install the resistor modules.

Chapter 11, "dimensions" of this manual describes their dimensions.
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v
Capacitor module

CM 1.60

This module stores the energy returned while the motors are braking.

The capacitor module should also be used when having systems that
sporadically request high current peaks from the power bus thus increasing
the bus' own capacity.

From the energy point of view, installing the capacitor module is more
profitable than the resistor module.

v
CM 1.60 series

Capacitor module that is connected, in parallel, to the power bus. Fagor
supplies with each module two plates for connecting them to this bus.

Technical data

TABLE H4-11 Technical characteristics of the capacitor module CM 1.60.

CM 1.60
Capacity 4 mF
Maximum voltage at the bus 797 V DC
Operating ambient temperature 5°Cto 45 °C (41 °F to 113 °F)
Storage temperature -20 °C to +60 °C (-4 °F to 140 °F)
Relative humidity <90 % (non condensing at 45 °C / 113 °F)
Operating vibration 05G
Shipping vibration 2G
Sealing 1P2x
Weight 6.0kg (13.21b)

Chapter 6, "power line connection" shows the strict rules that must be
followed to properly install the capacitor modules.

Chapter 11, "dimensions" of this manual describes their dimensions.
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v
Auxiliary power supply module

APS 24

A

The purpose of the auxiliary power supply module APS 24 is to generate
24V DC for the control circuits of the drive modules and of the power supplies
that do not integrate this module (PS-65A).

This voltage is supplied through three identical connectors (X2, X3 and X4)

connected in parallel.

The APS 24 module includes protections against over-current and over-
voltage both at the input and at the output.

There is no needto use these power supplies for compact drives, regenerative
power supplies (XPS-25, XPS-65, RPS-20, RPS-45 and RPS-75) and the
non-regenerative power supply PS-25B4; they all include these features.

Technical data

TABLE H4-12

Technical characteristics of auxiliary power supply module APS 24.

APS 24

Output voltage, maximum current

24V DC (5 %), 10 A

Input voltage

(400 V AC -10 % to 460 V AC +10 %)
50/60 Hz

Mains consumption

0.72 A (400 V AC), 0.63 A (460 V AC)

Maximum Inrush current

23.9 A (460 V AC)

Bus consumption

0.48 A (565 V DC), 0.44 A (650 V DC)

Maximum voltage at the bus

790V DC

Operating ambient temperature

5°C to 45 °C (41 °F to 113 °F)

Storage temperature

-20 °C to +60 °C (-4 °F to 140 °F)

Relative humidity

<90 % (non condensing at 45 °C / 113 °F)

Operating vibration 05G
Shipping vibration 2G
Sealing IP2x
Weight 43kg (9.4 1b)

Incase of micro-surges ortotal mains power outage, thismodule guarantees
the stability of the 24 V DC for as long as the emergency stop of the motors
lasts. This is an absolute must in order to comply with the CE requirement

for the machine.

Block diagram

L1
L2
CHASSIS

Power
Supply

L+

L-

+24VDC
X 0V DC
CHASSIS

+24VDC
X oV DC
CHASSIS

+24VDC
X4 ovDC

CHASSIS

FIGURE H4-2

Block diagram of the auxiliary power supply APS 24.




APS 24 connectors. Description

The auxiliary power supply APS24 has the following connectors:

X1
[l s D)
= > {
20
=3 L1 {
=9
8 1 )
<
N
Q
<
L1
L2
A
= Chasis
8] : X1
12 ) +24 Vdc
oVv.
X2
reser O =
overvoliact (O
overcurrent () | ®) +24 Vdc
o 3
- = z ov. X3
o 1
+24 Vdc
24vde
ov. X2
1 Ei oV. X4
24vde
ov. X3 L
1 —
24 Vdc
" B "
L
=
o 4}; - éq—vi +24 Vdo
|
- t 0 Vde
DANGER 3 ‘ Li: 1 f Chasis
AH\GHVOLTAGE&WVOC LJ{M‘ n
DISCHARGE TIME > 4 Min - ﬂ
! ‘F;E':jl " +24 Vde
2 |l } " 0 Vde
S J'C t ﬂ Chasis
f
R
- I
1
L ) - +24 Vdo
L @ & z L } ! 0 Vde
Sy 1 Chasis
L o
P P |

FIGURE H4-3

Connectors of the APS24 power supply.

X1. Input connector to feed the auxiliary power supply from mains. It admits a voltage
between 400 V AC and 460 V AC.

X2. Output connector of the auxiliary power supply offering 24 V DC.

X3. Output connector of the auxiliary power supply offering 24 V DC.

X4. Output connector of the auxiliary power supply offering 24 V DC.

=
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RESET
OVER VOLTAGE .

OVER CURRENT .

oN |

v
Status indicator lamps

The auxiliary power supply APS 24 has the following indicator lights that

inform about its running status.
* OVER VOLTAGE: - red LED -. Output over-voltage. It has exceeded 28
V DC and interrupts its operation.

* OVER CURRENT: - red LED -. Output over-current. The power supply
has exceeded 10 A and its output voltage is less than 24 V DC.

* ON: - green LED -. It is working fine.

e RESET: When the power supply quits working due to over-voltage, the
RESET button may be used to restart the system.

This APS 24 power supply is to be used to supply to the electrical control
circuits and signals to run the drive.

WARNING: This module must never be used to supply power to the
brake of a motor !

The brake may generate voltage peaks that could damage the unit.

Chapter 6, "power line connection" shows the strict rules that must be

followed to properly install the auxiliary power supply.

Chapter 11, "dimensions" of this manual describes their dimensions.
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SELECTING CRITERIA

v
Selection of the synchronous motor and its associated drive

v
First motor pre-selection

FIGURE H5-1
General diagram of a MOTOR - LEADSCREW - TABLE system.

The motor selection will depend on the mechanical and dynamic response
characteristics that it must satisfy. Thus, the motor must meet the
specifications on torque (Nm), speed, duty cycles or other kind of
requirements of the motor to be moved.

- Calculation of the necessary motor torque <M > -

The required total motor torque My has two components:

* The static torque Mg to maintain the table at a constant speed or fixed FAGOR 9
in a position.

¢ The acceleration torque My to change its speed.

The reduction in the motor ballscrew transmission (i) is a factor to be HARDDDV§ARE

considered in many of the following calculations: ( )
My = Mg+My i = DP1
DP2

MroTaL = MconTINuOus *MACCELERATION
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O The continuous torque Mg :

MS = MF+MW+MC

Mcontinuous = Meriction + MweighT + McutTinG

is due to:
* the friction between table with its ways and with the ballscrew Mg
* the weight of the table when not moving horizontally My,
* the cutting force of the tool Mc.

O Friction torque Mg:

1 m-g-u-h dij 1
Mg = [Me_tapLe * Me_BaLLscrew! " § = [Jz_np_*ﬁ} 1

where:

Torque due to friction in N-m.

Table mass in kg.

Leadscrew diameter in m.

Gravitational acceleration, 9.81 in m/s2.

Leadscrew pitch per turn in m.

The friction coefficient between the table and the ways it moves on:

T Q@ a3 =
=

typical m values depending on material:

Iron 0.1+0.2
Turcite 0.05
Bearings 0.01 +0.02

O Torque due to weight of the table M,,:
When the move does not move horizontally, but at an angle d like in the
previous FIGURE H5-1 the torque due to the weight of the table must also be

considered:

M m»g~sen6~h]%

W=[ 2n i

My Torque due to the weight of the table in N-m.
) Inclination angle of the ballscrew with respect to the horizontal axis.
% Table weight compensation factor that can vary between 0 and 1.

If the total table weight is compensated for by means of some sort of hydraulic
system or counterweights so the motor makes the same effort to move the
table up as to move it down, the % factor will be 0. At the other end, if no
compensation is applied, % will be 1.

O Torque to the needed cutting force M¢:

There is a cutting force between the tool and the part and this means a
hindrance for moving the table. The torque necessary at the motor to make
this movement is calculated as follows:

me = [ =]

Mc  Torque due to the cutting force of the tool in N-m.
F Cutting force of the tool in kg-force.
g Gravitational acceleration, 9.81 in m/s2.



- Motor speed calculation (rev/min) -

The machine will need a maximum speed (rev/min motor) in a linear
movement of the table. Therefore, the motor must have a maximum speed
of:

RPM

_ Vimax .
motor ~ h .

Vmax is the maximum linear speed the table needs.

Select in the characteristics table of Fagor synchronous motors
- see MANUAL OF AC SERVOMOTORS: FXM and FKM - a motor having:

* A stall torque equal to or greater than the calculated continuous torque
Ms.

* A maximum turning speed equal to or greater than the calculated value
RPM motor.

v
Second motor pre-selection

- Calculation of inertia (J) -

The next step is to calculate the load that the motor has to move when
accelerating; that is the moment of inertia of all the elements it moves.
Total inertia JroraL is due to the load J gap and to the rotor of the motor itself
Jmotor-

JroTAL = JLoaD *YmMOTOR

The inertia due to load may be divided into that of the table + that of the
ballscrew + that of the system used to compensate for non - horizontal axes
+ that of the pulley or gear used for transmission and which turns with the
ballscrew (pulley 1). All these elements are affected by the reduction factor
i as shown by the following equation.

The inertia due to the pulley that turns with the motor (pulley 2) is not affected
by the i factor.

J _ JraBLE *YsaLLscrew * YpuLLEY1 + YCOMPENSATION J
LOAD = ) +JpuLLEY2
1

The inertia of each element is:

JrapLe =M [;—Jz JBALLSCREW = ‘14:—27[(1
4 4
JpuLLEY1 = M JpuLLEY2 = M
32 32
The resulting inertia will be in kg-m?.
L Leadscrew length in m.
Ly  Width of pulley 1 in m.
L,  Width of pulley 2 in m.
D,1 Diameter of pulley 1 in m.
Dp2 Diameter of pulley 2 in m.
o Material density : 7700 kg/m? for iron/steel

2700 kg/m? for aluminum
i, M, h, 0 are data used earlier.
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See previous sections.

The inertia of the motor JygtoRr is:

JmoToR = JROTOR + YBRAKE

This data may be obtained from the characteristics table of the
corresponding motor manual.

Verify that in the characteristics table the rotor of the motor chosen in the
1st selection has an inertia Jyortor that meets the following condition:

Jmotor = (Y oap’ K)

where kis a factor whose value depends on the application given to the motor.
The ideal will be to obtain a Jyotor = JLoAD -

For a positioning axis, the typical value of k will be between 1 and 3.

Note that if this requisite is not met, a new motor must be selected which
meets the conditions of the 1st selection and the 2nd one.



v
Third motor pre-selection

- Calculation of the acceleration torque and time -
The required acceleration torque is determined by the total inertia to be moved
and the needed acceleration.

The required acceleration is determined by the acceleration time tac which
is the time estimated for the motor to reach its rated speed from zero rev/min.

27 - ny
M acceLERATION = dTOTAL 5o T..
AC

ny  Rated motor speed .
tac The time it takes the motor to go from O rev/min to the rated speed.

Taking the value of tp¢ from the equation:

27 - ny

tac = JroraL" M
60 - M sccELERATION

Calculation of the needed rms torque ( M ;,¢)

The third and last motor selection requires a new data, the RMS torque.

t t t
_ 2 'AC 2 p 2 °C
MRMS _J(MF+MW+MAC) -—T-+(MF+MW) -T+(MF+MW+MC) T

where:

tac acceleration time.
t,  tool positioning time.
tc.  Cutting time in a machine cycle.

The typical values for tac, t, and tc in machine tool cycle are:

A
te M
=06 _ _
t
TP = 0.4
>
tac ~0 te| G tc te| Is
T = T
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- Calculation of the motor peak torque < Myeai > -

The required maximum torque is the sum of the friction, weight and
acceleration torque.

MMAX = MF+MW+MAC

For a given acceleration time, we will need specific acceleration torque and
maximum torque. The motor must be able to provide a peak torque equal to
or greater than the calculated maximum torque.

Verify that the motor chosen in previous selections meets the following
condition:

Peak torque equal to or greater than the calculated maximum
torque:
Mpeak = Mpyax

Rated torque equal to or greater than the calculated RMS
value:
IVIF(ATED M RMS

Summary of the three pre - selection:

¢ Maximum speed equal to or greater than calculated value in RPMyoror
e Stalltorqueequaltoorgreaterthancalculate continuous value Mcontinuous
e Motor inertia equal to or greater than inertia J oap / k

* Peak torque equal to or greater than calculated value Myax

* Rated torque equal to or greater than calculated RMS value Mgyg

Drive selection

Once the motor has been selected, check the electrical characteristics table
in the MANUAL OF AC SERVOMOTORS: FXM and FKM.

There are several drives available for each motor and the peak torque
obtained with each one of them will be different.

A drive has to be chosen whose peak current is greater than the one
calculated for the application.



v
Asynchronous spindle motor and servo drive selection

On the spindles of machine tools, itis important to maintain a constant turning
speed of the spindle. To control this speed, the drive applies torque to the load
according to the characteristics of this load as well as to the adjusted
accelerations and decelerations.

Procedure to calculated the needed motor power:

1. Depending on the characteristics of the load, determine the rated values
of the needed power (in continuous cycle, instantly and periodically).

S

2. Increase the value of that needed power, considering the efficiency of the
power transmission and load dispersion.

3. Select the drive that offers the current needed to govern the motor in all
duty cycles for that machine.

v
Power demanded from a motor for a particular load

SELECTING CRITERIA

Asynchronous spindle motor and servo drive selection

To determine the needed motor power, use the following formula:

PmoTor > PLoap * PacceupeceL

The power of the motor must be greater than the sum of the power required
by the load and the power required by the machine's accelerations and
decelerations.

P, M

/|

Power

— Torque

Npase Speed

FIGURE H5-2

Constant power required from the motor for a load regardless of the load.

TABLE H5-1 Constant motor power demanded by a load.

Constant motor power |

Load type Constant power, regardless of speed.

Examples Winding machines at constant tenstion.
Milling spindle. FAGOR a
Lathe spindle.

Torque / speed The t d ¢ b d

characteristic e torque decreases from base speed on. DDS

Motor power Rated drive power will be the one demanded by the load. (HARDWARE)
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v
Power required by the load

The power demanded from an asynchronous spindle motor in a turning or
machining center is determined by the cutting power.

A good cutting process required the asynchronous spindle motor to be
working at constant power and with a power range between 1:3 and 1:5.

The power values used for a cutting operation on a lathe, mill or machining
center with a drill are calculated using the following formulas.

For a more accurate calculation of the power required, one must bear in mind
different factors such as cutting oil, material, shape of the tools, hardness of
the material machined, etc.

For lathe work, a cutting blade forces against the part to be machined, while
this is turning. See FIGURE H5-3.

The power required, P, is calculated as follows:

n- DNg
1000

(m/(min))

K, dLV dLV
c= 2 = (KW)
601000 -1 Scnc

FIGURE H5-3
Machining for lathe. Cutting power.

Ks: Relative cutting resistance in N/ mm?
d: Cutting depth in mm

L: Length of the blade, or feedrate per full turn in mm
D Diameter of the part machined in mm

Ng: Spindle turning speed in rpm

Ne: Mechanical efficiency (varies from 0.7 to 0.85)

S.: Cutting efficiency. Cutting volume per kilowatt every minute
" in (cm®kW)/min

In the case of a milling machine, the cutter is mounted on the spindle itself
and turns with this to cut the material. See FIGURE H5-4.



O O 0O Selection criteria

The power required in this case P is calculated as follows:

S

ng:  Mechanical efficiency (varies from 0.7 to 0.8)

S:: Cutting efficiency. Cutting volume per kilowatt every minute
f* (em¥kW)/min

< 5

K dWf dw f c =

Pf = >— = > (kW) M o
60-1000°-n; 1000~ - S, n, T &

O o

o =

FIGURE H5-4 £ ©
E 2

Machining for mill. Cutting power. 8 o)
(%]

o , oo

Ks: Relative cutting resistance in N/ mm n g
d: Cutting depth in mm S
o

W : Cutting width in mm S
(V)

f: Feedrate in mm / min S
Ng: Spindle turning speed in rev/min o
3

o

e

o

<

[&]

c

>

(]

<

In the case of a drill, the bit is mounted on the spindle itself and turns with this
to drill the material. See FIGURE H5-5.

The power required in this case P4 may be calculated with the following
formula:

2
M- 2nn n D™ f
P ~60-100-1000 -1, ~ 4-1000-Syngy (kW)
FIGURE H5-5
Drilling. Required power. FAGOR a
M : Drilling load torque in N-cm
n: Spindle turning speed in rev/min DDS

D: Hole diameter in mm (HARDWARE)

f: Feedrate in mm/min
na: Mechanical efficiency (varies from 0.7 to 0.85)

. Cutting efficiency. Cutting volume per kilowatt every minute

Sq: 3 .
(cm“/kW)/min

In the event of governing a gravitational load, the power required depends

very much onthe presence on absence of balance weights (crane orelevator).

See FIGURE H5-6.
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The power required in this case, Pg. and Pg_c may be calculated as follows:

Balance

weight \;
- Load
m_ -V (mg-mg)-V
= — P = — (kW
= Pe = g120 7 KW 6Lc = Tgiz0. 5 W)
=
T FIGURE H5-6
8 Gravitational load. Required power.
=z
I:) V: Linear speedin m/min n: Mechanical efficiency
"_',J mp : Table mass in kg mc: Counterweight mass in kg
w
7

Governing a frictional load, this is the case of horizontal movements such
as a conveyor belt or a movable table, the required power depends on the
friction coefficient p. See FIGURE H5-7.

The power required in this case Pg, is calculated as follows.

Speed/

Asynchronous spindle motor and servo drive selection

' po= iV w
Motor F= 6120 . n ( )
FIGURE H5-7
Frictional load. Required power.
H: Friction coefficiente n: Mechanical efficiency
m; : Table mass in kg V: Linear speed in m/min

FAGOR a
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v

Power needed for the acc/dec of the asynchronous

spindle motor

There are three methods to control the acceleration and deceleration process

of the machine spindle:

O Acceleration limited by time.

Speed

S

Adjust EE .E

w o

E

Ta a EE $

Time e >

Z o

FIGURE H5-8 5 2
Acceleration limited by time. E 8
w ©

» 5

TABLE H5-2 Acceleration limited by time. 5
S

Method Acceleration limited by time. €
[

Control Speed increases linearly in time until the command speed 5
is reached. %_

Comment The acceleration torque is constant. 3
O Different acceleration ramps depending on the speed reached. o
S

S,

2 )
& y =

Adjust

/{ ____________ Time
FIGURE H5-9
Different accelerations depending on speed.
TABLE H5-3 Different accelerations depending on speed.
Method Different accelerations depending on speed.
Control Linear acceleration avoiding abrupt variations in transmitted

torque.

Comment
ramps.

Emulation of the square sine function for speed by using

O Limited acceleration and choke. [ Choke = (Aacceleration / At) ].

Speed

\Adjusts

FIGURE H5-10

FAGOR a
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Time

Acceleration and choke limit.



TABLE H5-4 Acceleration and choke limit.

Method Acceleration and choke limit.

Control Progressive linear acceleration, avoiding abrupt variations
of transmitted torque.

Comment Approach square sine function ( bell shape ) for the speed.

The capability demanded from the motor is determined by the following
formulas:

5 Capacity required by the motor
[ : . 27 \2
in the constant torque area: Pv=1(%:] -

(0<NM<NB) 60

Jy- N7
t

1000 - (kW)

Capacity required by the motor ) )
in the constant torque and 2:32 Jy - (Ny+Ng)
constant power area: Py = ( 80 ) T 2000.t
(0 <Ny <Nmax)

(kW)

Ju: Inertia of the load in kgm? as viewed from the motor shaft
Pn: Rated power at base speed kW

Maximum motor speed in rev/min.

Ng: Motor base speed in rev/min.

Np: Motor speed reached after a time period t in rev/min.

SELECTING CRITERIA

Asynchronous spindle motor and servo drive selection
pd
3
o
%

t: Acceleration time until Ny, (in seconds) is reached

We will now give several examples of calculations using a mechanical
specifications and for a standard motor. The results could vary from real ones
through mechanical losses, fluctuations in mains voltage, or inaccuracies of
mechanical data.

Example:
Data:
Acceleration time:
Between0and 1500 rev/minin0.5s 1)
Between0and 6000 rev/minin2.5s (2)

Motor inertia: Jmotor = 0.13 kgm?
Motor base speed: Np = 1500 rev/min

Calculations:
1. With speed between 0 and 1500 rev/min.

2 2
_[271} 0131500 _ o4y [KW] [1]

1000-0.5

FAGOR % 2. With speed between 0 and 6000 rev/min.

6

DDS o012 JM[Nfll"Na 5212 0.13[60002 + 1500
(HARDWARE) PN = [ 6_J W [kW] = [ J : 2000 -2.5 = 10.89 [kW] [2]

12



Calculation of acceleration and braking time

After selecting the mechanical characteristics and the power of the drive, the
acceleration and braking time is calculated as follows:

Constant torque area: t. = 2m - Jy Ny (s)
(0<Ny<Ng) 1 60Ty
2 2

Constant power area: 2n-Jy - (Ny —Ng)
(Ng <Ny <Npax ) t2 = 120 - T -Ng (=)
Constant torque and 21y, - (N2 +N2)

. _ _ M m+ N
constant power area: tg=(t+1ty) = 20 T . N (s)
(Ng <Ny < Npyax) MoB
I Inertia of the load in kg-m? as viewed from the motor shaft.
Tm: Rated torque at base speed in N-m
Nmax: Maximum motor speed in rev/min.
Ng: Motor base speed in rev/min.
Np: Motor speed reached after a time period t in rev/min.

Calculation of power with intermittent load

Forming the drive to the right dimensions has to be done with the greatest care
when the application involves a periodical starting and stopping operation,
frequently repeated as in the case of threading with a miller.

Foracycle like the one shown in the FIGURE H5-11 which includes acceleration
and stopping, the equivalent effective torque T of equation must be within
the S1 dimension given for the drive torque.

T 1

Tr Ts Tf
B

Time

Torque
‘ =
-
——»
—
o)

Speed

Tc

ek

T @ +t) + TPt
T = t

(Nm)

(of

FIGURE H5-11
Periodic start-stop operation

Drive selection

When selecting an SPM motor, see the characteristics curve in the MANUAL:
AC SPINDLE MOTOR: SPM. These graphs indicate the power that the drives
may obtain from this motor.

When selecting an FM7 motor, see the MANUAL: AC SPINDLE MOTOR FM7
that indicates the drive associated with the selected motor.

S

SELECTING CRITERIA

Asynchronous spindle motor and servo drive selection

FAGOR a
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O O O Selection criteria

v

Power supply selection

v
Calculation of the power required from the power supply

by the synchronous servo motors.

Initially, considering the mechanical power provided by the motors:

5 u TABLE H5-5

Power supply selection depending on the mechanical power output of the motor.

= S
w3
E 3
c »
8 —Z SYNCHRONOUS FXM and FKM n : Maximum axis speed in the application (rpm)
Zz < nN: Rated motor speed (rpm)
E @ Power (characteristics table) Pa= Pcal-1,17- [n/nN] : Axis power (kW)
w g
= 5
w q
» Axes Pcal n nN Pa
kW rom rom kW
1
GROUP |
From 0 to 2 kW 2
Synchronous 3
Sum of GROUP I: | I ] ki | =] |
GROUP Il 1
From 2 to 8.5 kW 5
Synchronous +
3
Sum of GROUP II: | I *| ki | =] |
GROUP Il 1
From 8.5 to 27 kW >
Synchronous +
3
Sum of GROUP lIi: | | * | ki | =] |
SUM OF POWER: (kW)
... Where:
Synchronous K factor
motors per group Pcal: motor power (kW) according to the motor
FAGOR a characteristics table.
1 1 1,17: coefficient that stores the efficiency of the motor
2 0.63 (0.9) and that of the drive (0.95).
DDS
(HARDWARE) 3 0.50 The servo set is divided in groups depending on their
4 0.38 power by applying to each one a simultaneity factor Ki,
Kii, Kiii.
5 0.33
6 0.28

14



O 0O O Selection criteria

Then, depending on the power for S3-5% cycles that could be requested by
the drives at any time:

TABLE H5-6

Selection of the power supply depending on the power for S3-5% cycles supplied by the drive for IGBT switching
frequencies of 4 kHz and 8 kHz.

SYNCHRONOUS FXM AND FKM

Power P (S3-5% cycle)

Sum of GROUP I:

Sum of GROUP II:

Sum of GROUP llI:

*I ki =2

+
*OoKi | =

+
* | Kii | =

motors per group

P (S3-5%)
(kW)
GROUP I
From 0 to 2 kW 2
Synchronous 3
GROUP I
From 2 to 8.5 kW 2
Synchronous
3
GROUP Ill
From 8.5 to 27 kW 5
Synchronous
3
Synchronous k factor

SUM OF POWER

H (W)

0.63

0.50

0.38

0.33

ol OW[IN]| =

0.28

Drive P (S3-5%)
AXD 1.08 6
AXD 1.15 12
AXD 1.25 19
AXD 1.35 27
AXD 2.50 36
AXD 2.75 48
AXD 3.100 77
AXD 3.150 95 in KW.

S

SELECTING CRITERIA
Power supply selection

FAGOR a

DDS
(HARDWARE)
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Calculation of the power required from the power supply
by the asynchronous motors.

ASYNCHRONOUS SPINDLE MOTOR. SPM

TABLE H5-7

Selection of the power supply for an SPM asynchronous spindle motor.

ASYNCHRONOUS FOR SPINDLE,

SPM
Maximum power consumed by the power supply (kW)
* Asynchronous for spindle Pm
>
(@] 1
P4
el 1z
I
o
2
>.
2
SUM OF POWER: (kW)
Pm: Required power obtained for the spindle drive in S6-40% cycles. This data
includes the internal losses of the drive.
SPM Drive for Pm SPM Drive for Pm
asynchronous asynchronous
asynchronous motor asynchronous motor
spindle motors for spindle ) spindle motors for spindle KW)
SPD 1.15 51 SPD 2.75 23.0
SPM 90L SPM 132L
SPD 1.25 9.5 SPD 3.100 36.2
SPM 90P || sPp12s || 92 | |sPmi132x || sPps1oo || 346 |
SPD 1.25 8.9 SPD 3.100 36.7
SPM 100LBE SPM 132XL
SPD 1.35 13.1 SPD 3.150 49.6
SPD 1.25 8.7 SPD 3.100 35.4
SPM 112ME SPM 160M
SPD 1.35 13.1 SPD 3.150 48.0
SPD 1.35 12.6 SPD 3.100 41.4
SPM 112LE SPM 160L
SPD 2.50 16.7 SPD 3.150 57.6
SPD 2.50 15.3 sPm18oMA || sPD31s0 || 597 |
SPM 112XE
SPD 2.75 24.6
where:
Pn:  Max. powerthatthe drive may demand from the power supply in each motor - drive

combination.
It includes the power dissipated by the drive itself (in kW).



ASYNCHRONOUS SPINDLE MOTOR. FM7

TABLE H5-8
Power supply selection when using an FM7 asynchronous spindle motor with E01 and E02 releases.
ASYNCHRONOUS FOR SPINDLE, FM7. (releases E01 and E02)
Maximum power consumed by the power supply (kW) 5
|
Asynchronous for spindle Pm < <
2 £ S
SIRE w g
zZ = <
o £ o
|| S >
o g
Z Z S
o = 3
< (S
SUM OF POWER: (kW) ﬂ g
‘I-}J) o
Pm: Required power obtained for the asynchronous spindle drive in S6-40%
cycles. This data includes the internal losses of the drive.
Power n Drive Drive for Drive Pm
Asynchronous (kW) (%) power asynchronous
spindle motor motor
[ 51 [s6-40% || s1 [ s6-40% | | (w) forspindie |[ n (%) J[ «w) ]
FM7-A037 3.7 5.5 83.5| 83.0 6.6 SPD 1.25 90 7.4
FM7-A055 55 7.7 86.0 84.5 9.1 SPD 1.25 90 10.1
FM7-A075 7.5 11.0 86.5 84.6 13.0 SPD 1.35 90 14.4
FM7-A090 9.0 13.0 87.3| 857 15.2 SPD 2.50 90 16.9
FM7-A110 11.0 15.5 90.2 89.2 17.4 SPD 2.50 90 19.3
FM7-A150 15.0 22.0 90.4 89.3 24.6 SPD 2.75 90 27.4
FM7-B120 12.0 18.5 91.0 90.4 20.5 SPD 2.75 90 22.7
FM7-A185 185 | 26.0 91.8| 915 28.4 SPD 2.85 90 31.6
FM7-A220 22.0| 33.0 89.2| 88.1 37.5 SPD 3.100 90 41.6
FM7-B170 17.0| 25.0 89.1 87.7 28.5 SPD 2.85 90 31.7
FM7-A300 30.0| 45.0 92.1 91.6 49.1 SPD 3.150 90 54.6
FM7-A370 37.0| 56.0 925| 91.7 61.1 SPD 3.200 90 67.9
FM7-B220 22.0| 33.0 91.3| 90.5 36.5 SPD 3.100 90 40.5
FM7-B280 28.0| 42.0 91.1 90.0 46.7 SPD 3.150 90 51.9
FM7-A510 51.0| 71.0 92.8| 92.2 77.0 SPD 3200 90 85.6
FM7-C215 21.5| 29.0 854 | 827 35.1 SPD 3.150 90 39.0
FM7-C270 27.0| 37.0 86.6| 83.9 441 SPD 3.200 90 49.0
FAGOR a
DDS
where: (HARDWARE)

P, : Max. power that the drive may demand from the power supply in each motor-drive
combination.
It includes the power dissipated by the drive itself (in kW).
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TABLE H5-9
Power supply selection when using an FM7 asynchronous spindle motor with EO3 release.

ASYNCHRONOUS FOR SPINDLE, FM7. (release E03)
Maximum power consumed by the power supply (kW)
5 Asynchronous for spindle Pm
. 3
[©) 1
< s 8
[a— o 2
w o I
E 3 =
oc % =
O > g()
¢ g SUM OF POWER: (kW)
g 2
o =
H g Pm: Required power obtained for the asynchronous spindle drive in S6-40%
w S cycles. This data includes the internal losses of the drive.
(%2}
In star
Power n Drive Drive for Drive Pm
Asynchronous (kW) (%) power asynchronous
spindle motor motor
[ s1 [s6-40% || s1 |se40% || w) || forspindie |[ (%) [| «w) |
FM7-A055 5.5 7.7 86.0 84.5 13.0 SPD 1.35 90 10.1
FM7-A075 7.5 11.0 86.5 84.6 15.2 SPD 2.50 90 14.4
FM7-A110 11.0| 155 90.2 89.2 24.6 SPD 2.75 90 19.3
FM7-A150 15.0| 220 90.4 89.3 28.4 SPD 2.85 90 27.4
FM7-A185 185 | 26.0 91.8 91.5 28.4 SPD 2.85 90 31.6
FM7-A220 22.0| 33.0 89.2 88.1 37.5 SPD 3.100 90 41.6
In triangle
Power n Drive Drive for Drive Pm
Asynchronous (kW) (%) power asynchronous
spindle motor motor
| 1 |s6-40% | [ s1 [s6-40% | [ kw) for spindie | n (%) [| (kw)
FM7-A055 5.5 10.0 86.0| 845 13.0 SPD 1.25 920 13.1
FM7-A075 7.5 13.0 86.5 84.6 15.2 SPD 1.35 90 171
FM7-A110 11.0 20.0 90.2 89.2 24.6 SPD 2.50 90 24.9
FM7-A150 15.0 26.0 90.4 89.3 28.4 SPD 2.75 90 32.4
FM7-A185 18.5 32.0 91.8 91.5 28.4 SPD 2.85 90 38.9
FM7-A220 22.0 40.0 89.2 88.1 37.5 SPD 3.100 90 50.4
FAGOR a
DDS
(HARDWARE)
where:

Pn: Max. powerthatthe drive may demand from the power supply in each motor-drive
combination.
It includes the power dissipated by the drive itself (in kW).

18



TABLE H5-10

Power supply selection when using an FM7 asynchronous spindle motor with HS3 release.

ASYNCHRONOUS FOR SPINDLE, FM?7. (release HS3)

Maximum power consumed by the power supply (kW)

* Asynchronous for spindle Pm
-]
©) 1
z
AR E
T
O
z
>_
@)
<
SUM OF POWER: (kW)
Pm: Required power obtained for the asynchronous spindle drive in S6-40%
cycles. This data includes the internal losses of the drive.
In star
Power n Drive Drive for .
Asynchronous (kW) (%) power asynchronous Drive Pm
spindle motor motor
[ 51 [s6-40% || 51 [s6-40% [ [ (w) || forspindle |f nee) || w) |
FM7-A075 7.5 11.0 86.5| 84.6 15.2 SPD 2.50 90 14.4
FM7-A110 11.0| 155 90.2 | 89.2 24.6 SPD 2.75 90 19.3
FM7-A185 185| 26.0 91.8| 915 28.4 SPD 2.85 90 31.6
FM7-A220 22.0| 33.0 89.2| 88.1 37.5 SPD 3.100 90 41.6
In triangle
Power n Drive ) .
Asynchronous (kW) (%) power Drive for Drive Pm
; asynchronous
spindle motor spindle
[ 51 |s6-40%| | s1 [s6-40% [ | w) P [ neo || «w) |
FM7-A075 7.5 11.0 86.5 84.6 13.0 SPD 1.35 90 14.4
FM7-A110 11.0 15.5 90.2 89.2 15.2 SPD 2.50 90 17.4
FM7-A185 18.5 26.0 91.8 91.5 28.4 SPD 2.85 90 28.4
FM7-A220 22.0| 33.0 89.2| 88.1 37.5 SPD 3.100 90 37.5
where:
Pm Max. power that the drive may demand from the power supply in each motor- drive com-

bination.

It includes the power dissipated by the drive itself (in kW).

S

SELECTING CRITERIA
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ASYNCHRONOUS SPINDLE MOTOR. NOT FAGOR

For non-Fagor asynchronous spindle motors (e.g.: a high speed spindle) the
previous tables for standard Fagor motors are not available.

To properly calculate the power demanded by the non-Fagor asynchronous
spindle from the power supply, it is necessary:

O To know the maximum power to be provided at the axis. Always use
the mechanical power for cycles S1 or S6-40% (depending on the duty
cycle of the applicaton).

Never use the peak power !

O Obtain the power at the motor terminals by dividing the previous value
by the efficiency of the motor.

If the value of the motor efficiency (eff) is unknown, apply the following rule.
For:
P <22 kW motor eff =85% (n = 0.85)

P > 22 kW motor eff =90% (n = 0.90)
O Divide the result by the efficiency of the drive.
drive eff = 90% (n = 0.90)

Selection criteria.

1. The power supply module must be capable of supplying the power
required by the set of motors and drives connected to it.

TABLE H5-11
First criteria for selecting the power supply for the whole system.

FIRST CRITERIA

The power supply module must be capable of supplying the power
required by the all the motor-drive sets connected to it.

REQUIRED POWER: + = I «w

Rated power Power supply
(in duty cycle S1) module

| In kW Reference
IfA<20 RPS-20
If20<A <25 PS-25B4, XPS-25
If25 <A <45 RPS-45
If45 <A <65 PS-65A, XPS-65
If65<A<75 RPS-75
IfA>75 <

& Until reaching the rated power demanded from the power supply. All the
required power cannot be supplied, thus 2 power supplies will be needed.

Very important: When using two power supplies on the same machine, they must make up
two independent groups with their own drives. Only the SERCOS® ring (if there is one) may
be common to both groups.

Note that: If the power required by the set is greater than 75 kW, the set of motors and drives must be divided
into groups and powered by different power supplies.

® WARNING: Never connect the power supplies in parallel !




O O 0O Selection criteria

2. The power supply module must be capable of supplying the peak
power required by the set of motors and drives connected to it.

TABLE H5-12
Second criteria for selecting the power supply for the whole system.

SECOND CRITERIA

drive sets connected to it.

The power supply module must be capable of supplying the peak
power required (depending on the duty cycles) by the all the motor-

REQUIRED PEAK POWER:

NON-REGENERATIVE
POWER SUPPLIES

REGENERATIVE
POWER SUPPLIES

REGENERATIVE
REGULATED
POWER SUPPLIES

Very important: When using two power supplies on the same machine, they must make up
two independent groups with their own drives. Only the SERCOS® ring (if there is one) may

be common to both groups.

S

- HE - B

SELECTING CRITERIA
Power supply selection

Peak power Power supply
(depending on the duty cycle) module

In kW Reference
IfB<75 PS-25B4
If75<B <195 PS-65A

If B> 195 <

If B <55 XPS-25

If 55 < B < 108 XPS-65

If B> 108 <

If B<26 RPS-20

If 26 < B <59 RPS-45

If 59 < B < 97 RPS-75

& Until reaching the peak power demanded from the power supply.
All the required power cannot be supplied and a second power

supply will be needed.

& If the peak power required by the set is greater than 108 kW for XPS power supplies or greater than 97 kW for RPS

power supplies, the set of motors and drives must be divided into groups and powered by different power supplies.

\

WARNING: Never connect the power supplies in parallel !

FAGOR 9

DDS
(HARDWARE)
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3. The range of Fagor power supplies that may be selected is:

TABLE H5-13
Power supplies of the FAGOR catalog. They indicate: Rated power, admitted mains voltage and whether it outputs 24
V DC or not.
RANGE OF FAGOR
POWER SUPPLIES
5.

NON REGENERATIVE Model Output power Input voltage Integrated 24 V
< s power supply
ﬁ S PS-25B4 25 kW 400 - 460 V AC Yes
=0
S 2 PS-65A 65 kW 400 - 460 V AC No
g s
E ®
O 3 REGENERATIVE Model Output power Input voltage Integrated 24V
w g power supply
w
o * XPS-25 25 kW 400 - 460 V AC Yes

XPS-65 65 kW 400 - 460 V AC Yes

Model S1/S6-40% Input voltage Integrated 24V

output power power supply

RPS-75 75/97 kW 400 - 460 V AC Yes

RPS-45 45/59 kW 400 - 460 V AC Yes

RPS-20 20/26 kW 400 - 460 V AC Yes

4. Use the following sheet to calculate the input transformer, and the

section of the mains cable.
TABLE H5-14

Power of the input transformer.

MAINS VOLTAGE

The Fagor DDS servo drive system requires a mains voltage between 400 V AC and 460 V AC

TRANSFORMER

A power transformer or auto-transformer must be used

FAGOR a

DDS
(HARDWARE)

[ - IB] * 105 wva = JE «a

Very important: When using an isolating transformer, the secondary must have a star connection and its mid
point must be accessible so it can be connected to ground. This means that the output voltage of the
transformer/autotransformer is maintained for the indicated apparent power. Note that if the system has an
XPS power supply , the rated power Pm of cell (2) of the previous expression corresponds to the sum of the
Pn's of all the asynchronous spindle motors of the system, whose value is the result of applying the expression
Pn =1.4.Pmax foreach of them and then adding them all. Pmax will be the motor's maximum braking power
and it may be, in general, close to the power of the asynchronous spindle motor in S6. If it is a PS power
supply, cell (2) will register the value obtained from the table TABLE H5-7 or TABLE H5-8 accordingly.
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TABLE H5-15
Selection of the mains connection cable.

POWER CABLE FOR MAINS CONNECTION

Vmains from 400 - 460 V AC

Rated current through the mains cable

MAINS POWER

7

(kW *1000/ (sqrt3 - Vmains) = I:l A >

COMPACT AXIS DRIVES (ACD):

‘ RATED CURRENT ON FXM AND FKM MOTORS | = ‘ ‘ A > 4

COMPACT SPINDLE DRIVES (SCD):

| MAXIMUM CURRENT ON SPM AND FM7 MOTORS | = ‘ ‘ A > C

Power cable

In Amperes Reference

ifC<125 MPC -4 x 1.5

ifC<16.5 MPC -4 x 25

if C<23 MPC -4 x 4

if C<29 MPC -4 x6

if C <40 MPC -4 x 10

the cables.

The purchase order must indicate the length of

S

SELECTING CRITERIA
Power supply selection
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DDS
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v
Capacitor module selection guide

The CM 1.60 is a capacitor module that increases the electrical capacitance
of the power bus in 4 mF. It should be installed on machines with very short
duty cycles (very repetitive accelerations and decelerations) and with low
braking energy (e.g. a punch press).

The following table indicates how much energy can be stored in (W-s) when
the bus voltage increases from the nominal value V gyg to the Ballast circuit
5 activating value .
|

Considering the different combinations of power supplies + CM 1.60 modules

% g and different mains voltage.
w >
E c
e O
o8 w = 1.c[vballast? - V2 kW
G —2‘[aaSON_BUSJ[ ]
Z o
|—
T
w o
- O where:
tl-}J, €
S C: (in Farads)
§ V: (in DC volts)
S W: (inW-s > jules)

TABLE H5-16 Extra energy that may be stored (in W-s)

| Vmains | | 400V AC | 460 V AC |
| Ps-65A | \ 69 \ 63 \
XPS-25 34 96
XPS-65 61 172
CM 1.60 + PS-65A 439 397
CM 1.60 + XPS-25 149 421
CM 1.60 + XPS-65 176 498

FAGOR a

DDS
(HARDWARE)
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v
External ballast resistor selection guide

Calculate the value of:

Wm: Energy generated by the braking of each system motor.

Pe: Rms power generated by all braking of all the motors throughout
a complete duty cycle.

S

Based on the following formulae:

< O
- T
T 2
1 21 . n72 w o
W =W +1.J [ ] Ws =
m p 2 "t 60 [ ] T 65
o 8
¢ =
Z 3
5 &
W_=m-g-Ah P, = [w] 2 B
p e I
w o
0
(2]
°
where: ©
o)
©
Jt: Total inertia of the servo system (motor + mechanics) (in Kg-m2 ). G%
hi
n: Turning speed of the motor when the braking starts (in rpm).

Wmi: Energy of each braking during a cycle of time T (in W-s).

Wp: Potential energy lost by the machine mass while braking (only on
non-compensated axes) (in W-s).

ti: Braking time (in seconds) when the Wmi energy is generated.
T Time (in seconds) in a full cycle.
Ah Height (in meters) lost while braking .

Wmx Maximum energy among all the Wm.

Pmx Maximum power generated by all the braking, given by the
maximum value among all the (Wmi / ti) quotients of each braking
(in kW).

FAGOR %

DDS
(HARDWARE)
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Once the values of Pmx and Pe are calculated, follow these flow charts:

O When using power supply modules:

Pmx >
36kWs /(0,6 s)
=60 kW

NO
External
Ballast

NO Pe > 600 W
YES

RM-15// RM-15
ER-18/1100//ER-18/1100
] ER-18/1800//ER-18/1800

ER-18/2200//ER-18/2200

NO
External
Ballast

Pmx >
18kWs / (0,6 5) >NO NO
=30 kW

YES
RM-15
ER-18/1100

NO Pe > 1800 W NO
YES

RM-15 // RM-15 or
ER-18/1100 // ER-18/1100

[0}
I3
e s
w o —
E S5
j— Ewm
e o Pe > 400 W 95<
O T S
O S
o 2Q
[}
Z 2 YES
5 8 RM-15
w @« ER-18/1100
=1 2 ER-18/1800
HJ) o ER-18/2200
—
17}
©
s
©
5
9
<
L

Pmx >
50kWs /(1 s)
=50 kW

NO
External
Ballast

FIGURE H5-12

Selection of the ballast resistor for the power supplies.

O When using compact drive modules that integrate the power supply:

WARNING: Remember that these modules will always have an external
resistor supplied by Fagor as just another accessory of the module. Each
module will come its corresponding external resistor.

FAGOR a

DDS
(HARDWARE)
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POWER LINE CONNECTION

v
Mains connection

The Fagor DDS modular servo drive system is designed to be connected to
TN type three-phase mains with values within the voltage range between 400
V AC -10% and 460 V AC +10% and a mains frequency of 50/60 Hz.

Connecting it to a different voltage range requires the use of transformers or
autotransformers.

The connection may vary depending on the type of mains and
electromagnetic compatibility required by the machine.

Certain mandatory protection devices must be added to the mains lines.
Others are optional.

PROPER INSTALLATION | WRONG INSTALLATION

MAINS CONNECTION MAINS CONNECTION
(TN TYPE) (TN TYPE)

R s T Ros T

K1
Power
switch Mains fitter

u o2 13
3x400-460 Vac OTHER UNITS
DDS CONNECTION

Note: The mains fiter may be installed indistinctly before or after the power switch K1 Note: The mains fiter may be installed indistinctly before or after the power switch K1

u 2 o
3x400-460 Vac
DDS CONNECTION

OTHER UNITS OTHER UNITS

WARNING: The DLC or EMK mains filter may be installed indistinctly before

or after the power switch K1. FAGOR a
FIGURE H6-1
Diagram to connect the DDS system to mains. DDS
(HARDWARE)

WARNING: Never connect other components (motors, inductive compo-
nents, etc.) in parallel with the drive system. They may cause the system
to perform poorly when stopping the machine. The equipment to be con-
nected together with the DDS system must be powered through a second
contactor or through auxiliary contacts of the drive's contactor !



O O O Power line connection

Mains connection

POWER LINE CONNECTION

FAGOR 9

DDS
(HARDWARE)

The diagram of FIGURE H6-1 shows the different possibilities and how to
connect it.

After the main switch Q1, place the protection fuses, the differential breaker,
the 400/460 V AC transformer (only if necessary), the power switch k1toturn
on/off the DDS system and the EMK or DLC filter for electromagnetic
disturbances.

WARNING: The EMK or DLC filter may be installed either before or after
the power switch k1.

v
Protection fuses

To protect the Fagor DDS servo drive system, fuses must be included on the
lines coming from mains. FIGURE H6-1 of this chapter shows its location.

I EEEEEEEEEEE——
NOTE THAT Fagor does not supply the fuses; in other words, the DDS
servo drive system does not include the fuses.

Technical characteristics

Extremely fast fuses must be installed to protect the semiconductors sized
according to the type of power supply.

When using power supply modules, they will be selected according to the
characteristics indicated in TABLE H6-1 which are the ones to be met by the
fuses that must be installed in the line input of the servo drive system to protect
it properly.

TABLE H6-1 Technical characteristics of the fuses for power supplies.
PS-25B4 PS-65A XPS-25 XPS-65
In >40 A >100 A >40 A >100 A
Isurge (1 s) >115A >325A >115A >325A
Clearing I’t (A%s) <500 <15 000 <500 <15 000

WARNING: Actually, IGBT components cannot be protected with fuses. Therefore, when using RPS
power supplies, the protection does not prevent the module from breaking down. Using them minimizes
the number of components that may be damaged as a result of a possible malfunction.

When using compact drives (with integrated power supply), they will be
selected according to TABLE H6-2:

TABLE H6-2 Technical characteristics of the fuses for compact drives.
ACD 1.08 ACD 1.15 ACD 1.25A ACD 2.35
SCD 1.08 SCD 1.15 SCD 1.25A SCD 2.35
CMC 1.08 CMC 1.15 CMC 1.25A CMC 2.35
In >56A >10.6 A >17.7A >28A
Isurge (0.5 s) >8A >15A >25A >35A
Clearing I’t (A%s) <120 <338 <900 <900




Recommended fuses
TABLE H6-3 and TABLE H6-4 offe r a variety of fuses from different manufac-

turers and may be used as a reference. The references of the fuses shown

in these tables are valid for installations where the system is connected di-
rectly to mains and for the rated power of the units. For lower-than-rated

power, the fuses should be selected according to the characteristics of each
system.

TABLE H6-3 Fuses for power supplies.
PS-25B4 PS-65A
Manufacturer XPS-25 XPS-65 RPS-75
RPS-20 RPS-45
FWH45B RF00-125A
XL50F-45A XL50F-125A
RF-000-40A RF-000-125A
BUSMANN
40FE 100FE 160FE
170M2611 170M1318 170M1319
170M3009 170M3013 170M3014
A00-66C5D8 A00-66C125D8
GOULD
A00-66C5D1 A00-66C125D1
6.9 gRB 00 6.9 gRB 00 6.9 gRB 00
DO8L 040 Do8L 125 DO8L 160
FERRAZ
6.6 gRB 000 6.6 gRB 000 6.6 gRB 000
D08/040 D08/100 D08/160
SIBA ‘ 20 189 20-50A ‘ ‘ 20 189 20-125A ‘ | 20 189 20-160A ‘
WICKMAN ‘ 45FEE ‘ ‘ 140FEE ‘ | ‘
SIEMENS ‘ 3NES8 003 ‘ ‘ 3NES8 021 ‘ | 3NC8423-3 ‘
LITTELFUSE | ‘ --------------- ‘ ‘ L70S125 ‘ | L70S150 ‘
TABLE H6-4 Fuses for compact drives.
ACD 1.08 ACD 1.15 ACD 1.25A ACD 2.35
Manufacturer SCD 1.08 SCD 1.15 SCD 1.25A SCD 2.35
CMC 1.08 CMC 1.15 CMC 1.25A CMC 2.35
FC-6A FC-12A FC-20A FWC-32A10F
XL50-10A XL50-15A RF-000-25 FWP-32A14F
BUSSMANN
6CT 12CT
FWH-6.30A6F
ST-6 10x38 ST-12 10x38 ST-20 10x38
GOULD 000-10 000-16 A60x20
000/80-10 000/80-16
6.600CP URC 12.600CP URC
14.51/6 14.51/6
6.621CP URC 12.621CP URC
14.51/6 14.51/6
FERRAZ
6.6URE10/6 12.6URE10/6
AB0Q6-2 A60Q12-2 A60Q20-2 A60Q30-2
A60X6-1 AB0X12-1
SIEMENS | | || || snesots || onEsoos
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WARNING: Using other types of protection instead of fuses (e.g.: magneto-
thermal switches) does not ensure the proper protection of the unit.

The fuse references given of the previous table are the ones that may be
installed to obtain the maximum power on each model. In those cases where
the power supply is oversized, the fuse value should be adjusted to the
actual requirements of the machine.

WARNING: When using an autotransformer or an isolating transformer,
the fuses must be selected according to its characteristics depending on
the structure of the installation. Therefore, the fuses must be selected spe-
cifically for each installation since it will be affected by a variable number
of characteristics internal and external to the machine.

v
Differential breaker

On a DDS system, fault DC current, practically flat, may come up besides the
AC currents and pulsating DC currents. This requires the use of a differential
breaker. It must be universal type B breaker (valid for AC, pulsating DC and
flattened DC currents) and selective switch-off (delayed switch-off).

Note: e.g. the Siemens® model "55826 468-0KG0O0".

These considerations mustbe takeninto account ifthe differential breaker only
affects a machine using a Fagor DDS servo drive system.

WARNING: It is not recommended to use differential breakers sensitive to
pulsating currents and, overall, general purpose differential breakers. In this
cases, undesired stops might occur due to the high sensitivity of those
devices to pulsating currents. Therefore, never use AC type differential
breakers !

. __________________________________________________________________________________________________|
ALTERNATIVE: Type A differential breakers may be used with selective
switch-off. They are more economical than type B ones and usually valid
for DDS systems with a Fagor filter. The off current must not be <500 mA
and they will have selecting switch-off.

Note: E.g. the Siemens® model "55M3 645".

When several machines share the same differential breaker, bear in mind
the sum of the leak currents of all the machines involved.

WATCH OUT for the total leak current when several machines share a
differential breaker. All of them may add up to a considerable value !

Note that most of the leak current is due to the mains filter. Thus, it is up to
the filter to discharge to ground the noise coming from mains. On the other
hand, the leak current of the filters varies depending on mains conditions.

On the filters of the Fagor Automation catalog, these values may vary between
27 mA (typical value) and 150 mA (maximum value). They practically do not
vary with temperature because their components are stable and certified.

The main reason for the variation of the leak current has to do with unbalanced
mains voltage or with too many harmonics.

Bear in mind these considerations when installing differential breakers for
several machines.

O Verify that the differential breaker to be installed is more immune and
admits higher leak currents.

O Distribute the machines connected to each line when installing several
differential breakers,



Use fewer mains filters. Install one filter common to several machines
instead of one for each machine. Verify that the machines connected to the
same filter do not generate disturbances between them and meet the
current regulations.

v
Isolating transformer or autotransformer

When the mains voltage must be isolated or adapted to the levels required
by the DDS system, it may be connected through an isolating transformer or
an auto-transformer. This element will also help reduce the amount of
harmonics on the line although it will not guarantee the compliance with
the CE regulation.

When having a mains perfectly referred to ground, autotransformers may
be used to adapt the mains voltage. However, if mains is not referred to
ground, an isolating transformer must be used in order to avoid possible
dangerous voltage surges on any phase with respect to ground that could
damage the equipment.

In this situation, the secondary must have a star configuration with access
to the middle point. This middle point of the secondary must be connected
to ground or the neuter of mains. This consideration is also applicable to
IT type networks.

On systems with an XPS-O0O power supply, the inductance of the
transformer must be very low and negligible against the inductive value of
the choke XPS-010.

FIGURE H6-2 shows the position where the transformer or autotransformer
must be installed within the whole power line connection system.

|
When using transformers or autotransformers, the main contactor must be
connected between them and the DDS system, never on the input line of
the transformer or autotransformer.

|
For machines whose servo drive system includes XPS modules, the

transformer or auto-transformer must be properly sized. The rated power
of the auto-transformer must be the one resulting from applying the
following formula: Py=1,4-Pmax, where Pmax is the maximum braking
power of the system. This power may be, in general, close to the power in
the S6 duty cycle of the asynchronous spindle motor. See chapter 5,
"Selection criteria"”.

This means oversizing the transformer or autotransformer considerably in
relation to the power of the machine. Thus, individual transformers should
not be used for each machine; instead, several machines should be
connected to a single transformer. Thus it is possible to apply simultaneity
factors and decrease the power required by the transformer or auto-
transformer.

WARNING: Not complying with the given indications could cause the servo
drive system to perform poorly.
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Mains Mains
switch switch
Differential Differential
breaker breaker

(f Power

switch switch
Filter Filter
DLC DLC
DDS DDS

FIGURE H6-2

Position of the autotransformer or isolating transformer.

WARNING: The EMK or DLC mains filter may be installed either before
or after the k1 power switch.

|
WARNING: To obtain greater power and accelerations than what the

drives can provide, it is necessary to use an auto-transformer to raise the

power bus voltage or to have a particular regulated power supply (also

called boosting power supply, such as the Fagor RPS-000). Remember

that these power supplies require chokes installed at the power line input

because they are regenerative power supplies.




O O O Power line connection

v - -
Mains filters

In order for the Fagor DDS servo drive system to meet the European Directive
on Electromagnetic Compatibility 92/31/CE, the EMK or DLC mains filter must
also be installed.

. __________________________________________________________________________________________________|
This does not guarantee the compliance with such CE directive on
electromagnetic compatibility regarding the machine because it may have
other devices that could cause disturbances.

To install it, it must be properly connected to ground and the wires connecting
to the power supply module must be as short as possible.

They may be installed either horizontally or vertically. The three-phase line is
connected to the terminals on top of the module and the load (power supply
or compact drive) to those at the bottom. See the label on the front panel
showing these terminals in full detail. See FIGURE H6-3.

TABLE H6-5 indicates the proper filter to be installed depending on the power
supply or compact drive (the power supply is integrated into it) being used in
the DDS system.

MCP-4x...

DLC Filter
(top view)

L1213

MCP-4x...

GROUND —

L1
7 L2
~ L3

MAINS

L1

1

1

L2

POWER SUPPLY

\ L3
\fROUND

= L3 12 L1

MAINS
lelelel
L2 FAGOR 3

3 Phase RFI Filter
Type:

i

DLC FILTER
(bottom view)

LOAD
3" 12" L1

FIGURE H6-3

Installation of the DLC mains filter.

I EEEEEEEEEEE——
The DLC mains filter may be installed either before or after the power switch

k1. See FIGURE H6-1. It is usually installed before the power switch k1, but
it does not have to be necessarily installed in this position.
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TABLE H6-5 Mains filter selection according to the power supply or compact

drive.
DLC FILTERS | | EMK FILTERS
XPS-25, RPS-20 DLC 3042 EMK 3040
PS-25B4 DLC 3042 EMK 3040
PS-65A , XPS-65, RPS-45, RPS-75 DLC 3130 EMK 3120
ACD/SCD/CMC 1.08/1.15/1.25A DLC 3042 EMK 3040
ACD/SCD / CMC 2.35 DLC 3042 EMK 3040

For further information on mains filters, see section "mains filters of
chapter 4 in this manual.

v
Line inductance

Line inductance means including chokes on each of the three power lines. Its
function is to reduce the harmonics generated in mains. The recommended
value is given by the formula:

V x 0.04

" 2nf x|,

To simplify the choice, we could consider optimum the values given in TABLE
H6-6.

TABLE H6-6 Line inductance selection according to the power supply or
compact drive.

ACD/SCD/CMC ACD/SCD/CMC
PS-25B4 PS-65A 1.08/1.15 1.25A
L [mH] 1 0.4 5
Irms [A] 40 100 11 18

If the EMK or DLC filter has not been installed, the line inductance is
recommended in order to minimize disturbances, although is warned that
this inductance does not guarantee the compliance with the CE seal.

I ———
WARNING: No line inductance must be installed in line with XPS or RPS
regenerative power supplies. They generate interference in the
regenerating mechanism.




v
Types of mains

Depending on the diagram of the electric energy distribution circuit, there are
three types of mains: TN, TT and IT.

Depending on the type of mains, the cabling in the electrical cabinet will vary
considerably.

We here describe the characteristics and, later on, sample diagrams for a
proper installation. Note that the diagrams do not show the main contactor
(k1) that must be connected between the transformer or autotransformer and
the DDS unit.
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v
TN diagram

Distribution diagram that has a point connected directly to ground. The
conductive parts of the installation are connected to this point through ground
protection wires. This type of mains admits loads between one or several
phases and the neuter.
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FIGURE H6-4
Installation diagram in TN-C type mains.

There are three types of TN systems depending on the protection neuter and
ground combination:

O "TN-S" diagram: where the neuter and the ground protection conductors
are separated throughout the whole length of the system.

O "TN-C-S" diagram: where the neuter and the ground protection wire are
combined in a single conductor somewhere in the system.

O "TN-C" diagram: where the neuter and the ground protection functions
are combined in a single conductor throughout the system.



WARNING: TN type mains are the only ones to which the DDS system can
be connected either directly or through an auto-transformer.

See diagram FIGURE H6-4 for properly installing the DDS system with TN-C
type mains distribution.

v
TT diagram

Distribution diagram that has a point connected directly to ground. The
conductive parts of the installation are connected to this ground point
independently from the ground electrode of the power supply system.
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FIGURE H6-5

Installation diagram in a TT type mains.

=

Types of mains

POWER LINE CONNECTION

FAGOR a

DDS
(HARDWARE)

11



O O O Power line connection

v
IT diagram

Distribution diagram that has no point connected directly to ground. The
conductive parts of the installation are connected to ground.

In this type of mains, the differential breaker is used assuming that the
capacitance of mains with respect to ground is large enough to ensure that
aminimum fault current flows with the same magnitude as that of the operating
differential current assigned. Otherwise, its use is not necessary.
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FIGURE H6-6
FAGOR 9 Installation diagram of an IT type mains.
DDS Note that an IT type mains can also be controlled through an isolation
(HARDWARE) watcher. Both protection measurements are compatible with each other.

v
Mains connection cables

For further information on the mains cabling for the DDS system, see chapter
8, "cables", section: mains connection cable.
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DDS SYSTEM INSTALLATION

This chapter defines the installation process that only covers the DDS servo
drive system itself.

The previous chapter already described how to connect the DDS system to
the power lines.

v
DDS system location. Considerations

The type of considerations to bear in mind when placing the DDS servo drive
system and run the cables must be:

Environmental
Mechanical
Climatic
Ventilation related
Cabling related

vVvVvyyvyy

It is entirely up to the installer to take care of these matters !

Environmental considerations

It must be installed where:
P There are neither corrosive gasses nor explosives.
» The atmospheric conditions are favorable

P Itis notexposedto oils, water, hot air, high humidity, too much dust or metal
particles suspended in the air.

I EEEEEEEEEEE——
WARNING: Especially, when installing the resistor module RM-15 outside
the electrical cabinet, it must be done in an area away from water splashes,
coolants and chips. This module only guarantees a sealing degree of IP2x.
The sealing degree of the resistors ER is IP55 except on resistors ER-
33/550 and ER-18/900 which is IP33.
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v
Mechanical considerations

The servo drive system must be installed vertically inside the electrical
cabinet.

To secure the modules, use the holes and slots made for that purpose.
Vibrations should be avoided. If necessary use securing means made of a
material which absorbs or minimizes vibrations.

The unit must be installed with a minimum clearance of 80 mm (3.15 inches)
on top and at the bottom for heat evacuation.

For further detail, see FIGURE H7-1.

>80 mm
(3.15")

POWER SUPPLY
DRIVE MODULE
ofmER00kER0
T POSITIONING MODULE

O /0 L [okms

>80 mm
(3.15")

FIGURE H7-1
Top and bottom clearance when installing the DDS system for easier heat evacuation.

WARNING: Mount the modular drive of greatest power next to the power
supply module and use the same criteria for the rest of the drive modules.

v
Climatic considerations

The temperature inside the electrical cabinet containing the servo drive
system must not exceed 55 °C (131 °F).

WARNING: Never install the DDS system next to a heat source.

The modules generate heat and when trying to decide whether the electrical
cabinet containing the DDS system needs external cooling or not, one must
know the power dissipated by each one of its modules.

See TABLE H7-1 to know the power dissipated by each one of them.



TABLE H7-1 Power dissipated by the modules of the DDS system.
Power supply module Power_dissipated at
maximum load
PS-65A 275 W
PS-25B4 180 W
XPS-25 180 W
XPS-65 350 W
RPS-75 1000 W
RPS-45 700 W
RPS-20 500 W

Auxiliary modules | |

Dissipated power

APS24 60 W
CM 1.60 ow
RM-15 *

ER *

EMK 3040 30w
EMK 3120 45 W
DLC 3042 19w
DLC 3130 40W

Modular drives

Dissipated power
at 4 kHz / 8 kHz

AXD / MMC 1.08 33/44 W
AXD /MMC 1.15 69/89 W
AXD /MMC 1.25 115/148 W
AXD / MMC 1.35 156 /195 W
AXD / MMC 2.50 225/305 W
AXD / MMC 2.75 285/395 W
AXD / MMC 3.100 513/695 W
AXD / MMC 3.150 617 /847 W
spb108 | 0 e
SPD 1.15 98/98 W
SPD 1.25 146 /145 W
SPD 1.35 195/201 W
SPD 2.50 349/350 W
SPD 2.75 390/395 W
SPD 2.85 432/438 W
SPD 3.100 724 /743 W
SPD 3.150 904 /930 W
SPD 3.200 1163/1187 W

Compact drives

Dissipated power
at 4 kHz / 8 kHz

ACD/CMC 1.08 40/50 W

ACD/CMC 1.15 87/118 W
ACD/CMC 1.25A 110/139 W
ACD/CMC 2.35 160/206 W
scbt108 || e
SCD 1.15 123/123 W
SCD 1.25A 150 /150 W
SCD 2.35 215/220 W

* |t depends on the activation frequency of the Ballast protection circuit.
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v
Ventilation related considerations

The following should be used to cool the electrical cabinet:

» Heat exchangers: They prevent contaminated air (mist, metallic dust in
suspension, etc.) from getting into the electrical cabinet thus eliminating
the chances of accumulating particles, condensation, etc. in the cooling
circuits of the DDS system modules.

If it is impossible to use heat exchangers, then:

P Air extraction system: They prevent the air from entering the electrical
cabinet with a fan.

A.
B. Air input. It is mandatory to install a filter.

Fan. Air output. It is recommended to install a filter.

FIGURE H7-2

Location of the air intake and output in the electrical cabinet.

Place the extractor fan at the top of the cabinet and the air intake at
the bottom. See FIGURE H7-2.

To have a filter in the air input. The fan should also have a filter.
Decrease the air intake speed from the outside by making the air input
window larger than that of the fan. The required power and air flow
depends on the power installed.

Install the DDS system as far away as possible from air inputs and
outputs.

Carry out periodic maintenance on air filters.

Use the following suggestions to minimize the maintenance of this type of
cooling systems and the contamination of the electrical cabinet:

P Set the fan to work only when the inside temperature of the electrical
cabinet exceeds the predetermined limit (for example 45 °C). This will
decrease its running time and the flow of the incoming air while increasing
the lifespan of the fan. The cost of this solution is minimal using a bimetal
type thermostat or controlling it by using one of the outputs of the PLC or
CNC.

P Install a fan whose speed varies depending on the air temperature. This
type of fans have an NTC sensor either integrated into it or supplied as
an accessory by the fan manufacturer.



Cabling related considerations

When designing the electrical cabinet where the DDS system will be installed,
the following suggestions should be kept in mind in order to avoid operating
problems, breakdown, disturbances, etc.

Thus, we recommend to:

O

m]
a

O

Avoid running signal cables and power cables together. Try to run
them as far away as possible form each other.

Use shielded cables for the power cables.

Lay out the modules and components of the system so the power cables
are as short as possible, especially the general mains cables, the output
cables to the motor and the connection to the choke for XPS or RPS
regenerative power supplies.

Use double-shielded cables for motor feedback. Although the system
complies with the current regulation on immunity with single-shielded
motor feedback cables; better results have been achieved with double-
shielded cables considerably exceeding the requirements of such
regulation.

Connect the cable to the point of same potential or to ground as
recommended.

See FIGURE H7-3, FIGURE H7-4 & FIGURE H7-5.
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FIGURE H7-3

Cables for connecting the elements of the DDS system with a PS-65A power supply.

™

DDS SYSTEM INSTALLATION

DDS system location. Considerations

FAGOR a

DDS
(HARDWARE)



CHANNEL

£ R

‘ 2 ‘ ‘ 111213 ‘@ ‘uvw ‘@ ‘uvw ‘@
v v v

bLC XPS 25 AXD AXD
FILTER OR OR OR
XPS 65 sPD sPD

DIFFERENTIAL
BREAKER

L1 L2 L3 =
(D

DDS SYSTEM INSTALLATION

DDS system location. Considerations

[ cHANNEL

FIGURE H7-4
Cables for connecting the elements of the DDS system with an XPS-00O power supply.

See FIGURE H11-9 for further information on RPS chokes.
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Cables for connecting the elements of the DDS system with an RPS-000 power supply.



0O O O DDS system installation

Considerations to bear in mind to improve electromagnetic compatibility.

O Usually, when connecting two units that are connected to ground, the
cable shield must be connected at both ends.

O When the connections include analog signals, it will only be connected at
one end (usually the receiver) .

O If one of the units does not have a ground connection, the shield must be
connected only at the end of the unit connected to ground.

O When using shielded cables, interruptions must be avoided. When this is
not possible, use the shielded interconnection systems (e.g.: connectors
with metallic housing).

™

O If it is not possible to use shielded connectors (with metallic housing),

make the cables as short as possible to ensure the best connection (Z) 2
between the cable shields . E -(.C:’“
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FIGURE H7-6
Make the shielded cables as short as possible when the connectors are not shielded.

* When connecting power cables, the shield of this cable should be
connected to a ground bar. See FIGURE H7-7.
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Inductive components. Considerations

Installing the DDS system requires certain precautions regarding the
connection of the inductive components such as contactors, relays,
electrovalves, motor brakes or, in general, any type of coil.

Thus:

O All inductive circuits or components must have their own interference
suppressor that must be installed as close as possible to the inductive
component.

O The mentioned interference suppressors will be RC circuits, varystors or
suppressor diodes.

I ———
WARNING: Do not use fly diodes as interference suppression elements
for inductive components. These diodes can only serve as interference
suppressor of the inductance due to the cabling itself.

O The excitation cables of the inductive components and the signal cables
mustnotruninthe same channelespecially whennotusing shielded cables
for these signals. A typical scenario is when using inductive proximity
switches or similar usually connected with an unshielded cable.

O In extreme situations and if the sensors used on the machine are very
sensitive to the interference conducted through the supply cables (24 V
DC), itmay be necessarytoisolate ordecouple them fromthat of the supply
of the system elements (inductive components, drives, etc.).

v
DDS system installation. Preparation

After knowing the system's environment, the step before installing the DDS
system is the following:

O Preparing the mounting fixtures inside the electrical cabinet. See chapter
11, "dimensions" that shows all the necessary values.

O Unpack motors, drive modules, auxiliary modules and other elements that
make up the DDS system.

O Mount each of the motors on the machine.

O Install all the modules making up the servo drive system in the electrical
cabinet.
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v
DDS system installation. Procedure
Follow these steps for a complete system installation:

O Mount all the system modules in the electrical cabinet.
O Mount the mains filter.
O Connect electrically and mechanically all the modules with each other.

1. Connect the plates on the power bus located at the bottom of each
module (under the cover).

™

Remember that the APS 24 auxiliary power supply is integrated into the

XPS and RPS power supplies. If for any reason, it is necessary to install

® "APS 24" modules next to one of these power supplies, NEVER
CONNECT the power bus (DC bus) of the "APS 24" module to the power

bus (DC bus) of the DDS servo system.
|
2. Connect the ground bars at the top and make the connection next to
the ground terminal.

3. Connect the internal bus.

4. Connect the external Ballast resistor accordingly.
See the section "heat dissipation” in this chapter.

DDS SYSTEM INSTALLATION
DDS system installation. Procedure

O Connection with motors and the CNC.
1. Cable from mains to the drive system through the filter.
. Power cable from each motor to each drive.

2

3. Feedback cable from each motor to each drive.
4. Circuit for the control of the brake (if applicable).
5

. Power for the 24 V DC auxiliary power supply from mains (APS 24,
PS-25B4, XPS or RPS).

6. Power the control circuits of each drive module with 24 V DC.
O Control and communications signals.
1. Encoder simulator cable from each drive to the CNC (if applicable).

2. Analog velocity command voltages from the CNC to each drive.
See the section "analog command" in this chapter.

3. Connection of the control signals of the modules, inputs and outputs.

4. SERCOS® ring connection.
See the section "SERCOS® connection" in this chapter.

5. Identify each system drive with its rotary switch.

6. Module connection with the CNC through a fiber optic ring
(SERCOS®). See the section "SERCOS® connection” in this
chapter.

7. Module connection with an ESA panel via RS422 if applicable. See the
section "RS422® serial line connection" in this chapter.

I EEEEEEEEEEE——
REMEMBER THAT: Fagor provides all the cables needed for the

installation. If the user chooses to make his own cable, - see chapter 8, FAGOR
"cables" - that indicates the pinout of the connectors at both ends,

mechanical characteristics and other considerations.

DDS
O Adjust the modules through the RS232 serial line using the application (HARDWARE)
for PC (WinDDSSetup).

|
In order for the Fagor Servo System to meet the European Directive on
Electromagnetic Compatibility 92/31/CE, the modules installation rules

must be strictly followed regarding:
e Mounting of the EMK or DLC mains filter.
e Electrical installation of the power stage: wiring to mains and motor-drive
power connection.
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Inter-modular connection

v
Inter-modular connection

A

v
Power bus connection

The power bus is connected through the terminals hidden under the cover at
the bottom of each module. To do this, use 2 of the 3 plates and the washers
and nuts supplied with each module.

WARNING: All the modules must be tightly joined to each other
guaranteeing a good electrical contact.

® @ POWER HIGHEST POWER DRIVE
SUPPLY DRIVE MODULE MODULE
FIGURE H7-8

Power bus connection.

The tightening torque must be between 2.3 + 2.8 Nm.

The power supply module must provide the power needed by all the drives
connected to it. If this power exceeds the maximum value that the power
supply can provide, two power supplies will be required.

Assign to each of them the supply of a separate group of drives.

(A) System (B) System

(]
212 g gl ]z
NN = = = = > = =S

(<& Q. o~ © © © [ Q. o~ ©
FEINEIEIRE: 552 |2 |
7y S| |8 & ah S| | £
— XgrgN — &

FIGURE H7-9

If two power supplies are needed, they must be installed in separate groups.

WARNING: The power buses of different power supply modules must never
be connected in parallel. Always make separate groups, connecting each
power supply to a different group of drives.



v
Joining the chassis between modules

The chassis of the modules must be connected to each other through the
terminal on top of each module. To do this, the third plate and the washers
and nuts supplied with each module.

TOP VIEW:
PLATE ROTATION

@] s @] O
X3 E‘ E X3 ‘ E X3 E‘ E
FIGURE H7-10

Joining the chassis between modules.

The tightening torque must be between 2.3 + 2.8 Nm.

Connecting these terminals by means of metal plates offers mechanical
rigidity; but it does not guarantee proper ground connection of each module.

To replace a drive module in case of afailure or remove it from the DDS system
for inspection, follow these steps to "free" it from the other modules.

A. Loosen the screw and the nut of the affected module.

B. Loosen the nut of the adjacent drive on each side that joins it to the affected
drive.

C. Rotate the plate of the affected drive and that of the one to its left, see
FIGURE H7-10.

After these steps, the drive will be totally free from the rest of the drives that
were joined by the plate.

All the cables connecting it to the rest of the modules must also be removed.

™
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v
Ground connection

The chassis of each modules must be connected to a single point and from
there to the ground terminal of the electrical cabinet. When applyinga 10 A
current between this ground point and any of these points, the voltage drop
must not exceed 1 V. Use the washers and nuts supplied with each module
to make the ground connection.

When not having a separate ground point, join the plates to the terminal of
the power supply module which, in turn, will be connected to mains ground.

(@ P12 LC) ‘ @@ o o] | \ %_v o e |
{ﬂ—’-t @i '.-.@ si Fo=
O @)

PPLY
@A
DULE
ofAe
DULE

|
1

FIGURE H7-11

Ground connection.

The tightening torque must be between 2.3 + 2.8 Nm.

WARNING: Take a ground cable (as short as possible) from each module
to each main machine ground point.

CE regulation:

|
WARNING: In order to ensure compliance with the European Directive on
Electromagnetic Compatibility 92/31/CE, it is a must to:

¢ Power the system through mains filter EMK or DLC.

e Secure the filter onto a metallic support with a good contact on its whole
base, good ground connection and as close to the power supply as
possible.

* Make all the ground connections indicated in FIGURE H7-11 with a cable
having a section equal to or greater than the three - phase power supply
and at least 6 mm?.

e Always use shielded cables for three-phase motor connections. See
chapter 8, "cables".




Internal bus connection

To make this connection, join the X1 connectors of each module with the
ribbon (flat) cables supplied with each of them as shown in FIGURE H7-12.

Orema | [l £ [T]5RE

™

FIGURE H7-12

Internal bus connection.

Inter-modular connection

v
Connection to the external Ballast resistor

The external resistor modules RM-15 and ER-[J/0J are designed to be
installed in the corresponding terminals of the power supplies or compact
drive modules (which already have an integrated power supply) in order to
dissipate the excess energy generated when braking the servomotors.

See chapter 4, section "resistor modules" for further details regarding
external Ballast resistors.

See chapter 5, section "external ballast resistor selection guide", to know
whether this module is required or not in the power supply. On a compact drive
where the power supply is integrated into it, the external resistor supplied as
an accessory with the module must always be installed except on the
ACD/CMC 1.08 and ACD/CMC 1.15 modules that already have an internal
resistor and offer the possibility of installing an external one.

DDS SYSTEM INSTALLATION

Electrical configurations

The two possible configurations are the ones shown in FIGURE H7-13.

Configuration Configuration .
for internal for external }3 i
resistor ﬂ resistor .=
(s a TT]
[(MENEY

Ri |Re/ L+

L+
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FIGURE H7-13

Electrical configurations of the Ballast resistor.

WARNING: Never connect an external resistor in parallel with the internal
Ballast resistor. It may cause severe damage to the system.

13



Ohm value

WARNING: The Ohm value of the external Ballast resistor must be the same
as that of the internal resistor of that module.

TABLE H7-2 Required Ohm values.
7 18Q 1.5 kW RM-15
u 18 Q 950 W ER-18/1100
PS-25B4
Z S 180 1.3 kW ER-18/1800
o 8
E © 180 2.0 kW ER-18/2200
< 2
- C
o 18 Q 1.5 kW RM-15
< © XPS-25
i 18 Q 950 W ER-18/1100
Z 3
= g 90 3.0 kW RM-15 // RM-15
Ll 0
5 90 1.9 kW ER-18/1100 // ER-18/1100
(= PS-65A
¢>,; = 90 2.6 kW ER-18/1800 // ER-18/1800
‘3 90 4.0 kW ER-18/2200 // ER-18/2200
(=)
90 3.0 kW RM-15 // RM-15
XPS-65
90 1.9 kW ER-18/1100 // ER-18/1100
ACD 1.25A 330 250 W ER-33/550
CMC 1.25A 330 250 W ER-33/550
SCD 1.25A 240 650 W ER-24/750
450 W ER-18/900
ACD 2.35 950 W ER-18/1800
CMC 2.35 18Q
SCD 2.35 2.0 kW ER-18/2200
1.5 kW RM-15

In the case of compact drives, the external resistors are supplied as any
other accessory of the module; i.e. each model and its corresponding
resistor.

WARNING: Using compact drives requires the installation of the external
resistor according to the previous table.
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Heat dissipation

Ballast resistors can generate a great deal of heat. This is why a PAPST 614
type fan may be installed to help evacuate it (optional). Consider the FIGURE
H7-14 and the TABLE H7-3 and observe the temperatures reached in points

of the top of the module and the effect of the fan.

TABLE H7-3

of the fan (PAPST 614). Temperature in °C (°F =°C-1.8 + 32)

Temperatures reached in the points defined earlier. * Variation of this temperature due to the effect

| Dissipated power (W) | | 734 | | 896 | | 1042 | | 1400 | | 1400 * |
| Ambient temperature (°C) | | 25 | ‘ 22 ‘ ‘ 24 ‘ ‘ 24 ‘ | 24 ‘
Temperature T1 (°C) 90 89 115 138 74
Temperature T2 (°C) 157 170 185 217 113
Temperature T3 (°C) 80 79 88 104 64
Temperature T4 (°C) 60 68 72 82 46
Temperature T5 (°C) 50 54 57 65 47
Temperature T6 (°C) 40 40 44 45 44
5 6 o
10 cm 5
3.93"
3 4 _ 65 cm
25.6"
30cm
11.8"
2
ik
=== g
L1~
FIGURE H7-14

Location of the temperature measuring points.

WARNING: On top of the RM-15 and ER modules, the air temperature
can reach values over 120 °C (248 °F). Therefore, the module should be
A mounted away from the rest of the modules or even outside the electrical
cabinet, always vertically and away from cables and other temperature

sensitive material.

™
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Power supply connections

A

For connecting the mains cable through the filter, see chapter 6 "power
line connection" in this manual.

To connect the power cable, the motor-drive cable and the brake control
circuit, see the relevant chapter in the motor installation manual.

Control power supply for the modules

The internal circuits of all electronic modules need 24 V DC.

The power supply module PS-65A and the modular drives need this voltage
supplied through their connector X2.

These modules have stabilizing system for the supplied voltage.

The maximum consumption of each module is:

Power supply PS > 1A
Modular drive > 2A

WARNING: The 24 V DC voltage supply is essential for the system to run.

The auxiliary power supply APS 24 offers 24 V DC and 10 A.

Regenerative power supplies XPS-[I0 and RPS-CJ and non-regenerative
power supplies PS-25B4 supply themselves and also output 8 A at their 24
V DC.

Compact drives are self-supplied and offer up to 110 mA of these 24 V DC.

|
WARNING: All these 24 V DC can also be used in the circuit of the electrical
cabinet, but never to activate the brake of a motor. This is an absolute
must in order to comply with the CE requirement for the machine.

WARNING: The 24 V DC can also be used in the circuit of the electrical
cabinet, but NEVER TO ACTIVATE THE MOTOR BRAKE !

WARNING: Proper performance cannotbe guaranteed in all possible cases
and situations, especially when connecting inductive components.




v
Connection of the APS 24 power supply
Take two mains phases and ground to the input connector X1 of the auxiliary

power supply APS 24. See FIGURE H7-15.

Mains @ @ 1 @ @
L1 :‘:g ' b —

[ | . o) 1 )
L2 B . 3 .
(Phoenix, L4 L4 i
= 7.62 mm) * * *
. . .
ovDC *l9 1, .

(Phoenix,
5.08 mm)

@@ J raavee (Ph;ixl,o (Ph;ni:
1

B: 5.08 mm) 5.08 mm)
3
(Phoenix, 1
5.08 mm)
FIGURE H7-15

Connection of the APS 24 with the PS-65A power supply and the modular drives.

v
Connection of the auxiliary power supply integrated

into the PS-25B4 and XPS-XX modules.

Take the two mains phases and ground to the input connector X3 of the main
power supply XPS or PS-25B4. See FIGURE H7-16.

XPS-00O
PS-25B4
Mains @

1
L1 I i
L2 3

(Phoenix,
= 7.62 mm)

0vDC

+24V DC
(Phoenix,
5.08 mm)

(Phoenix,
5.08 mm)

T

. .
(Phoenix, J
5.08 mm)
FIGURE H7-16

Connection of the auxiliary power supply integrated into the PS-25B4 and XPS-OO
with the modular drives.

v
Connection of the auxiliary power supply integrated

into the RPS-XX modules

Take the three mains phases and ground to the input connector X1 of the main
power supply RPS. See FIGURE H7-17.

RPS-00 DRIVES
Mains
o1
L1 o E 2 2
L2 of 3 [) 1 .
L3 o 4 . []
= (Phoenix, : :
7.62 mm) » .
0vDC 27 :
+24V DC =g =
@ (Phoenix, (Phoenix,
1fe 5.08 mm) 5.08 mm)
2(e
ake
(Phoenix,
5.08mm) | =
FIGURE H7-17

Connection of the auxiliary power supply integrated into the RPS-[1] with the modular
drives.
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Connection of the control and communications signals

Motor feedback connection
There are two types of motor feedback: Encoder or resolver.

The connection is made between the motor feedback connector and
connector X4 of the drive module. For further detail on the cables supplied by
Fagor for connecting the motor feedback, see chapter 8, "cables". The
technical data for the motor feedback connector is shown in the corresponding
motor manual.

v
Direct feedback connection

There are two types of direct feedback: linear encoder (incremental or
absolute scale) or external rotary encoder.

The connection is made between the connector of the linear encoder or
external encoder and connector X3 of the drive module. For further detail on
the cables supplied by Fagor for connecting the direct feedback, see chapter
8, "cables".

v
Encoder simulator connection

Depending on motor feedback, the drive can generate a set of signals that
simulate those of a TTL encoder attached to the rotor of the motor.

The encoder simulator board of the drive module is connected to the CNC
through the connector X3 of each drive (see its front panel) and connectors
X1, X2, X3 or X4 of the 8055 CNC. For an 8055i or 8040 CNC, the connectors
will be X10, X11, X12 and X13.

For further detail on CNC connection, see the corresponding CNC manual.

For further detail on the cables supplied by Fagor for this connection, see
chapter 8, "cables".

v
Analog velocity command

Connector X7 of the drive has two analog input to receive the analog velocity
command sent out from connector X8 of the 8055 CNC. Connector X7 offers
+15 V DC to easily generate the velocity command with a potentiometer. An
internal parameter of the drive selects the input that the servo system attends
to.

See parameter IP1 in chapter 13 of the DDS (software) manual.

1077 (Phoenix,
n :
() 2 |®§ 3.5 mm)
Analog Input 2 i 37 -
ginp (+) ‘il 7 sC  Frontview
X8 connector (-) %. —sC
Fagor 8055 CNC | —> Analog Inputl L S
N 1= 6 ! ~
-15V DC ——sC
+15V DC g1C
9 1 X
10 i sC
11
|
L%

FIGURE H7-18

Analog velocity command inputs.




v
Digital outputs

When the drive outputs are connected to inductive loads, we must protect the
optocoupler with circuits such as the ones shown in FIGURE H7-19.

LOAD

IF=Load
(19

Ye—oo——s DC o o——
1N4000
A Vbr=2.4V DC

)zﬂ [E—

No—o AC/DC o—oo——
J R~10
L_ C

Jo—o

T 0.1-1mF250 V

No——o o—o AC/DC o
R~10Q
L_ c

T 0.1-1 mF 250 V

LOAD

Jo—

FIGURE H7-19

Protection circuits for the opto-coupler of the digital output with inductive loads.

v
SERCOS® ring connection

The IEC 1491 SERCOS® interface is an international standard for digital
communications between CNC's and servo drives of CNC machines.
The SERCOS® communication ring integrates several functions:

O It carries the velocity command from the CNC to the drive in digital format
with greater accuracy and immunity against outside disturbances.

O It carries the feedback signal from the drive to the CNC.

O It communicates the errors and manages the basic control signals of the
drive (enables).

O Itallows setting, monitoring and diagnosis of the parameters fromthe CNC
with simple and standard procedures.

All this drastically reduces the hardware required at the drive, thus, making
it more reliable.

Its open standard structure provides compatibility between CNC's and servo
systems from different manufacturers on the same machine.

The different drive modules and the CNC are connected through SERCOS®
connector X6 carried by each drive of the Fagor catalog (see their front panel)
through optic fiber. See chapter 8, "cables" in this manual .

Itis a ring connection where the 16-position rotary switch (0-15) of each drive
permits selecting the address of each module integrated in it.

™
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Identification

Differentiate each drive with the 16-position rotary switch "NODE SELECT"
with sequential numbers starting from 1.

NOTE: The module must be resetin orderforany change made on the rotary
switch to be effective.

|
WARNING: The DRIBUSID parameters of the CNC must have the same
ID numbers as the ones assigned by means of the Node_Select switch.
See FIGURE H7-20.
If the same motor is to be used as C axis and spindle, the two CNC tables
must have the same value for the DRIBUSID parameter.

If the zero identifier is assigned to a drive, that module will be ignored,
even when the ring stays closed for all purposes for the rest of the drives. That
drive may receive an analog velocity command and be adjusted through the
serial line.

Example:

A system with four drives identified as 1, 2, 3 and 4. If we wish to ignore the
second one, we must renumber some of the other ones so they are
sequential. The easiest solution for a situation like this will be 1, 0, 3 and 2.

Remember that the DRIBUSID parameters of the CNC can also be
modified the same way.

If the drive is going to be identified in the SERCOS® ring with a number
higher than 15, this value cannot be selected using the rotary "NODE
SELECT" switch because it only has 15 positions. Identifying axes in the ring
with addresses higher than 15 requires setting QP13. See this parameter in
chapter 13 of the DDS (software) manual.

Example:

How to identify an axis addressed in position 24 in the system's SERCOS®
ring ?

When the identifier of the axis in the ring is higher than 15 (like in this case),
QP13 must be set so it meets the ratio:

Defined Id = Id to be selected at the rotary switch + (15 x QP13).

Thus, for defined Id = 24, select A (same as 9) at the drive's rotary "NODE
SELECT" switch and set QP13 = 1.

Interconnection

Connectinthe SERCOS®ring all the drives that will be governed by the CNC.

O With each fiber optic line, connect the OUT terminal of the first drive with
the IN terminal of the next adjacent drive.

O Repeat this procedure with the second drive and so on up to the last drive.
O Connectthe OUT terminal of the last drive with the IN terminal of the CNC.
O Connectthe IN terminal of the first drive with the OUT terminal of the CNC.

When all these connections have been made, the ring will be closed.
See FIGURE H7-20.

Remember that each drive has a fiber optic line to connect it to the adjacent
module. Fagor supplies the rest of the optical fiber upon request.
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NODE
4 SELECT
N
CNC 8055/55i FAGOR CNC 8070 FAGOR o [2®2|e
Parameters Parameters v
SPINDLE ~ P44=4 SPINDLE ~ DRIVEID=4 our
X_AXIS  P56=1 X_AXIS  DRIVEID=1 o
YAXIS  P56=2 Y_AXIS  DRIVEID=2
B_AXIS P56=3 B_AXIS DRIVEID=3 o
CNC 8055/55i FAGOR OR FAGOR DRIVE SYSTEM IN

CNC 8070 FAGOR

&)

SERCOS

E\N

11\ Ty

SPINDLE X Y B

FIGURE H7-20

General connection diagram for the SERCOS® ring between the CNC and the drives.

Note that if the machine has two separate servo drive system (each with
its own power supply) and a single CNC, the same ring must
interconnected all the drives of the machine.

WARNING: The bending radius of the fiber optic cable must always be
more than 30 mm.

FIGURE H7-21
Minimum fiber optic cable bending radius.

Handling of the fiber optic cable

Fagor supplies the fiber optic cable with its terminals protected with a hood.
Remove the terminal protecting hood before connecting the cable.

Either to remove the terminal protecting hood or to connect and disconnect
the cable, the cable must always be held by the terminal, never pull atthe cable
because it could get damaged. See FIGURE H7-22.

FIGURE H7-22
Handling of the fiber optic cable.
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Transmission speed selection

From version v.06.05 on, the drive may have a SERCOS® board capable of
transmitting data at 2, 4, 8 or 16 MBd.

This board is only compatible with software version v.06.05 and later. See
the chapter 13, "compatibility".

In this data transmission, each drive can receive and transmit 8 IDns
(SERCOS® identifiers) or 16 Words through the fast channel.

The communication speed between all the drives being governed by the CNC
in the SERCOS® ring is selected by hardware using the "boot" button on top
of the SERCOS® board connector. See FIGURE H7-23.

Consequently, the serial connection will no longer be necessary to select
the transmission speed.

The parameter associated with the communication speed selection of the
SERCOS® ring is QP11 and every time a speed is selected, this parameter
is associated the corresponding value.

See TABLE H7-4 that shows the possible transmission speeds that will be
displayed at the drive and chapter 13 of the DDS (software) manual to know
the meaning of parameter QP11.

Q BOTON "BOOT"

NODE
X5 SELECT

STATUS
DISPLAY

O [0 @
(o)
| -

FIGURE H7-23
Location of the "BOOT" button at the drive.

Transmission speed changing procedure

In an initial state (0 state), the display shows the information that already
showed in previous versions (errors, SERCOS® phase, etc.). Keeping the
"boot" button pressed for 3 seconds (long push) it switches to a new state
(state 1) that is used for selecting the communication speed and the display
shows the speed currently selected.

Inthis state 1, every time this button is pressed for less than 0.8 seconds (short
push), the display shows the next communication speed value that may be
selected.

Thus, apply several short pushes until the desired speed is displayed.



Once the display shows the desired speed, apply a long push and QP11 will
be assigned its associated value that will be saved into the flash memory of
the drive and will reset the drive.

Normal Display

Button ON no
t>3s

yes

L ah
Show the transmission
rate on the display

Y

Button ON
t>3s

FIGURE H7-24
Diagram of the SERCOS® transmission speed selecting procedure.

Anomalous events during the procedure

Any error that comes up when saving parameters into flash memory, will be
displayed with an error message on the display while the "boot" button is
pressed and then it will return to state 1 (speed selection).

Any attempt to select a value other than those assigned to the possible
transmission speeds will generate an error and it will not be selected.

Any change of the communication speed is maintained after the drive is turned
off if the command to save parameters has been previously executed
successfully.

If, for any reason, the drive is turned off or reset in any stage of this procedure,
when started up again, the transmission speed value given by QP11 will be
the last one that was successfully assigned in previous changes.

The speed change procedure may be ignored (without making any changes)
at any time if the command to save parameters has not been executed.

While in state 1, after 8 seconds without pressing the "boot" button, the drive
switches to 0 state and the display shows the initial information.
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Values that may be assigned to the transmission speed

The possible values, supported by the hardware, that may be selected to set
the transmission speed are:

TABLE H7-4 Transmission speed with SERCOS®interface. Display atthe drive.
Value Speed Shown on the display
*
P11=0" | 4 MBd L
Q 1
* —_
= |
QP11=1* | 2 MBd
= ]
QP11 =2 | 2 MBd O
QP11=4 | 4 MBd
= [
QP11=8 | 8 MBd
QP11 =16 | 16 MBd |I|

* to be compatible with previous versions of the SERCOS® board.

See the values that will be assigned to their associated parameter QP11 in
chapter 13, "parameters, variables and commands" of the DDS (software)
manual.

v
SERCOS® connection with a Fagor 8055 CNC

A drive is connected to a Fagor 8055 CNC via SERCOS® through connector
COMT1 located on the front panel of the CPU module. See FIGURE H7-25.

cPU R
I
X1® X2 @
X1 ] H X2
3 ]
O
O Eﬂ SERCOS
IN
| COM1 (o)
——
o
Dcwz COM2 NODE
\\\II//
X3@ X4P : \_
o 7 N
x3 |1 1] xa m
3 3
®
FIGURE H7-25

SERCOS® connector of the Fagor 8055 CNC.
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If the CNC has a CPU-turbo card, the SERCOS® connection of the CNC with
the drives will be made through the SERCOS® module, not from the CPU
module mentioned earlier.

See FIGURE H7-26.

™

DDS SYSTEM INSTALLATION

]SERC(% o :[N
o
\E\OU’I‘ o
OuT
®
FIGURE H7-26

SERCOS® connector of the Fagor 8055 CNC with CPU-turbo.

For further information, see the installation manual of the 8055 CNC.

Connection of the control and communications signals

v
SERCOS® connection with a Fagor 8040/55i CNC

The SERCOS® connection of the Fagor 8040/55i CNC will be made through
the SERCOS DRIVES connector on the top rear of the module. See FIGURE

H7-27.
| [e][e] |
@ CAN 1/0s SERCOS DRIVES @
e o XT
| s = | o]0 | peso
0 RXRKHKRKRKA © Ko
X7 X8
1
+24V 7
|
o |
ﬁ
. FAGOR a
X9 X10 X1l X12  X13 DDS
° 0 0K 0 0kXX 0 0RXJo 0kXK o (HARDWARE)
O R 0 0850 0 I o 0o 0K o
D X2 X3 X4 X5 X6 &
FIGURE H7-27

SERCOS® connector of the Fagor 8055i CNC.

For further information, see the installation manuals of the Fagor 8040/8055i

CNC.
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v
SERCOS® connection with a Fagor 8070 CNC

The Fagor 8070 CNC is connected to the drives via SERCOS® through the
X2 connector located on the right side of the module. See FIGURE H7-28.

X1
7. =1 D=
3110 |[|O
Z 0 ®
g ¢ O
:: 2
(7]
25 <00 |
22 T
2 g o
= S X4 D =
5 £ —
»n 8 o
<>’; - oo
C
N ©
o 5 ]
(] fust
g _—
8
_QC’ FIGURE H7-28
S SERCOS® connector of the Fagor 8070 CNC.
c
'% For further information, see the installation manual of the 8070 CNC.
:
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RS422 serial line connection

This communication interface may be set only between drive modules
MMC or CMC and an ESA video terminal as a master element.

The various drive modules and the ESA panel are connected through the
RS232/RS422 serial port (connector X6) of the drive and the serial port of
the video terminal (connector MSP).

The RS232/RS422 serial port is implemented only on Fagor drives in motion
control applications (see their front panel).

The connection is made through the RS232/RS422 cable.

See chapter 8, "cables" in this manual.

Itis a tree type connection where the 16-position rotary switch (0-15) of each
drive permits selecting the address of each module integrated in it.

The system communication through RS232/RS422 is configured using the
WinDDSSetup application for PC. See the "communications" tab of the <
preferences > menu in chapter 16, "WinDDSSetup" of the DDS (software)
manual.

Identification

In order to establish communication via RS232 serial line, each drive of the
system must be differentiated using the 16-position NODE SELECT switch.
The direction of the arrow of the switch must coincide with an identifier other
than zero, thus assigning a node number that will identify in the system.

If the drive is going to be identified in the SERCOS® ring with a number
higher than 15 in a tree-like structure that has RS422 communications line,
this value cannot be selected using the rotary "NODE SELECT" switch
because it only has 15 positions. Identifying the axes with addresses higher
than 15 requires setting QP13. See this parameter in chapter 13 of the DDS
(software) manual.

Example:

How to identify an axis addressed in position 26 in the system when
communicating via RS422 serial line ?

When the identifier of the axis is higher than 15 (like in this case), QP13 must
be set so it meets the ratio:

Defined Id = Id to be selected at the rotary switch + (15 x QP13).

Thus, for defined Id = 26, select C (same as 11) at the drive's rotary "NODE
SELECT" switch and set QP13 = 1.

In order to establish communication via RS232 serial line, the direction of the
arrow of the switch of the corresponding module must coincide with the zero
identifier.

The module must be reset in order for any change made on the rotary
switch to be effective.

Interconnection

Use the RS232/RS422 cable to connect all the drives that will be governed
by the video terminal. See chapter 8, "cables" in this manual.

™
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v
RS232/RS422 serial line connection with an ESA video
terminal

The RS232/RS422 connection of the ESA terminal with the drives is made
through the MSP connector located at the bottom of the VT module. See

FIGURE H7-29.
Bottom view
; - ESA panel (VT 150W)

=
o
=
< [ Sub-D, F25 ]
=
|<£ 14 25
2 |
: [o[=e
E 1 13
L
|_
[
¢>’; FIGURE H7-29
on MSP connector of the ESA video terminal for the RS422 connection.
[a]
(=]

The MSP serial port (Multi Serial Port) is a part of any ESA video terminal and
is used to connect it with other devices. Thus, the project is transferred from
the PC to the VT through this port.

This port is accessed from a 25-pin female SUB-D connector and may
establish communication with other devices through RS232, RS422, RS485
and C.L. (TTY-20 mA) protocols.

Connection of the control and communications signals

Note that pin 16 does not contemplate communicating with any type of
load. Any disturbance going into this pin can damage the video terminal
and the process.

The pinout of the MSP connector is described in the following table:

TABLE H7-5 Pinout of the MSP connector. * C.L. means < Current Loop >.
| Pin | | Signal | | Pin | | Signal |
1 Not connected 14 IKT OUT
2 TxRS232 OUT 15 IKR OUT
3 RxRS232 IN 16 +5 V DC (reserved)
4 RTS RS232 OUT 17 Not connected
5 CTS RS232 IN 18 *RxC.L. +IN
6 Not connected 19 Not connected
7 GND 20 Not connected
8 Not connected 21 Not connected
9 *TxC.L. + OUT 22 TxRx485+IN/OUT
FAGOR a 10 TxRx485-IN/OUT 23 TxRS422 +OUT
11 *TxC.L. - OUT 24 RxRS422 -IN
DDS 12 | | TxRS422 - OUT 25 *RxC.L.-IN
(HARDWARE) 13 | | RxRS422 +IN

28



RS232 / RS422 serial line connection with a drive

The RS232/RS422 connection of the drive (only MMC or CMC models) is
made through the X6 connector on the front panel of the module. See
FIGURE H7-30.

®
%)
m
—
m
@]
=

©

FIGURE H7-30
Connector X6 of the drive (MMC or CMC) for the RS232/RS422 connection.

This port is accessed through a 9-pin male SUB-D type connector and can
establish communication with other devices using the RS 232/422 protocol.

The pinout of connector X6 (RS232/RS422 serial line) is described in TABLE
H7-6.

TABLE H7-6 Pinout of connector X6 (RS232/RS422).
| Pin | | Signal | | Pin | | Signal

1 Not connected 6 TxD 422

2 RxD 232 7 #TxD 422

3 TxD 232 8 RxD 422

4 +5V ISO 9 #RxD 422

5 GND ISO

RS232 serial line connection between a PC and an ESA
VT
To make this connection is essential for transferring the communication driver
and the project.

The connection is made through the MSP connector at the bottom of the VT
module and the RS232 serial line connector of the PC.

The connection must be made according to the diagram shown in chapter 8,
"cables" in this manual.

RS232 serial line connection between a PC and the
drive.

This connection is necessary in order to establish communication between
the WinDDSSetup application for PC and the drive. This connection may be
used to set up the drive.

The connection must be made according to the diagram shown in chapter 8,
"cables" in this manual.
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CABLES

This chapter describes the cables needed to install the DDS servo drive
system and the characteristics of the connectors of those cables. It also
describes the mechanical characteristics of those cables.

Previous chapters of this manual already described the cabling of the DDS
system for the power lines, feedback, optic fiber of the SERCOS® ring
connection, RS232/RS422 serial line connection, communications etc.

v
Mains connection cable. Power supply - mains connection

The attached TABLE H8-1 gathers the regulation applicable to typical
installation of drive systems.

It determines the minimum section of the cable through which the maximum
current allowed in continuous duty can circulate on three-phase wires in PVC
hoses or installed on the machine through conduits or channels.

The ambient temperature is assumed to be 40 °C (104 °F).

TABLE H8-1 Cable section / Imax current.
Section (mm?) Imax (Arms)
1.5 12.2
25 16.5
23
6 29
10 40
16 53
25 67
35 83

Refer to chapter 5, TABLE H5-15, to determine the cable needed to connect
the power supply (note that compact drives already have one integrated into
them) to mains.

The TABLE H8-2 shows the mains connection cable supplied by Fagor and FAGOR a
their sales references: MPC - O x O.

DDS
TABLE H8-2 Range of mains connection cables. (HARDWARE)

MPC -4x 1.5 MPC -4 x4 MPC -4 x 10
MPC -4x2.5 MPC -4 x6 MPC -4 x 16




CABLES

Mechanical characteristics of the terminals

FAGOR a

DDS
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The 4 wires of the mains cable must be connected to the power supply or to
the compact drive (integrated power supply) as shown in FIGURE H8-1.

From Mains
RST phases may

N RS T be connected in
any sequence.

| Ready Made Cable
[~ MPC- 4x...(mm?)
NS
) L1jL2|L3
FIGURE H8-1

MPC cable connection from the power supply or compact drive to mains.

v
Mechanical characteristics of the terminals

The TABLE H8-3 shows the mechanical characteristics of the terminals (L1,
L2, L3, ground) at the power supplies and at the compact drives.

TABLE H8-3 Mechanical characteristics of the power connectors of the power
supplies and compact drives.

Module Pitch Max. tightening Ma.ximum .
mm torque N-m section mm

PS-65A 18.8 7 50
PS-25B4 10.1 1.5 10
XPS-25 121 2 16
XPS-65 18.8 7 50
RPS-75 25.0 15+20 70
RPS-45 18.8 6 35
RPS-20 10.6 1.5 10
ACD // SCD //CMC 1.08/1.15 7.62 0.6 25
ACD // SCD //CMC 1.25A 7.5 0.6

ACD // SCD // CMC 2.35 10.16 1.7 10




v
Power cable. Motor - drive connection

TABLE H8-4 and TABLE H8-5 show the range of power cables supplied by
Fagor to connect a motor and a drive. They are supplied without
connectors and their length (meters) must be indicated when ordering
them. Their sales reference is:

MPC-Ox0O
MPC-OxO+[Ox0O]

to connect motors without brake

to connect motors with brake

=

TABLE H8-4 Range of cables to connect a motor (without brake) and a drive. ‘u’j 5
| =
MPC-4x1.5 MPC -4 x4 MPC -4 x 10 2 §
MPC-4x25 MPC -4 x 6 MPC -4 x 16 o §
(0]
2
TABLE H8-5 Range of cables to connect a motor (with brake) and a drive. ©
MPC-4x15+[2x1] MPC -4x6+[2x1] MPC -4 x25 +[2x 1] %
MPC-4x25+[2x1] MPC-4x10+[2x 1] MPC -4 x 35 +[2x 1] E
MPC -4 x4 +[2x1] MPC-4x16+[2x1.5] | |MPC-4x50+[2x1.5] S
(&]
e g
Remember that when a motor is mentioned here, it refers to any motor of o
the Fagor catalog, both synchronous and asynchronous.
I ———
WARNING: In order for the system to comply with the European Directive
on Electromagnetic Compatibility, the cable hose that carries 6 or 4
cables, depending on whether the motor has a brake or not, must be
shielded and connected only at the drive end. This condition is a must.
Mechanical characteristics of the power terminals
The mechanical characteristics of the terminals (U, V, W, ground) on modular
and compact drives are:
TABLE H8-6 Mechanical characteristics of the power connectors of the
modular and compact drives.
Module Pitch Tightening torque Section ,
mm max. N-m max. mm
AXD // SPD // MMC 1.08/1.15 7.6 0.6 25
AXD // SPD // MMC 1.25 7.5 0.6 4
AXD // SPD // MMC 1.35 8.1 1 4
AXD // SPD // MMC 2.00 10.1 1.7 10
AXD // SPD // MMC 3.100 15.1 7 25
AXD // SPD // MMC 3.150 18.8 7 50
SPD // MMC 3.200 18.8 7 50
FAGOR 9
ACD // SCD //CMC 1.08/1.15 7.62 0.6 25
ACD // SCD // CMC 1.25A 7.5 0.6 4 DDS
ACD // SCD // CMC 2.35 10.16 1.7 10 (HARDWARE)

The cable wires connected at the motor end must be kept inside their
corresponding connector. The connector will be different depending on
the user's motor.

For further details on the connector that must be mounted at the end of the
MPC cable and connected at the motor end, see the manual of the
corresponding motor.
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Motor feedback cables
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Mechanical characteristics of the MPC-OxO+[Ox] cable

TABLE H8-7 Mechanical characteristics of the MPC - (0 x (0 + [ I x [0 ] cable.
| Type | ‘ Shield. It ensures EMC compatibility.
High. Special to be used in cable carrying chains with a
Flexibility bending radius of 10 times the Dmax under dynamic
conditions and 6 times the Dmax under static conditions.
Coverin PUR. Polyurethane resistant to chemical agents used in
9 machine-tools.
Temperature work: -20 °C to +60 °C (-4 °F /140 °F)
P Storage: -50 °C to +80 °C (-58 °F / 176 °F)

| Rated vottages | | Uo/U: 600/1000 v

MPC-OxO+[OxO] cable selection

To select the cable needed for the power connection between the drive and
the motor, see the manual of the corresponding motor that indicates the
necessary cable depending on the user's motor.

v
Motor feedback cables

The motor feedback can be one of two types: encoder or resolver.

v

Encoder feedback cables

The attached tables show the range of motor encoder cables supplied by
Fagor to connect the motor feedback and a drive. They are supplied with
connectors at both ends (' and their sales reference is:

Motor | | Ref. Cable | | Motor feedback
EEC-O 1 Vpp sinusoidal encoder
FXM, FKM .y - ol g
SPM _ap. pp sinusoidal encoder
EEC-SP-0 (better immunity and flexibility)
FXMand FKM | [ IECD-O | | Incremental TTL encoder
EEC-FM7-0 Incremental TTL encoder
Incremental TTL encoder
FM7 EEC-FM7S-00 (better immunity and flexibility)
EEC-FM7CSs-0O C axis Sincos® encoder

(

None of the motor encoder feedback cables for FM7 spindle motors will have

the connector mounted at the motor end; a connector will be supplied with the cable
for the user to mount it. See the manual: AC spindle motor - FM7 - for further detail

on how to mount it.

EEC-0O cable
TABLE H8-8 Range of EEC-0J cables. The number indicates their length in
meters including the connectors. The EEC-1A cableis 1.25 meters
long.
EEC-1A EEC-10 EEC-30 EEC-50
EEC-3 EEC-15 EEC-35
EEC-5 EEC-20 EEC-40
EEC-7 EEC-25 EEC-45

For further detail on how to connect the drive, see the manual of the

corresponding motor.




EEC-SP-[ cable

TABLE H8-9 Range of EEC-SP-[] cables.The number indicates their length in
meters including the connectors.

EEC-SP-5 EEC-SP-25 EEC-SP-45
EEC-SP-10 EEC-SP-30 EEC-SP-50
EEC-SP-15 EEC-SP-35
EEC-SP-20 EEC-SP-40

For further detail on how to connect the drive, see the manual of the
corresponding motor.

IECD-0O cable
TABLE H8-10 Range of IECD-[J cables. The number indicates their length in
meters including the connectors.
IECD-5 IECD-15 IECD-25
IECD-10 IECD-20

For further detail on how to connect the drive, see the manual of the
corresponding motor.

EEC-FM7-0 cable

TABLE H8-11 Range of EEC-FM7-00 cables. The number indicates their length
in meters including the connector.
EEC-FM7-5 EEC-FM7-15 EEC-FM7-25
EEC-FM7-10 EEC-FM7-20

For further detail on how to connect the drive, see the manual of the
corresponding motor.

EEC-FM7S-01 cable

TABLE H8-12 Range of EEC-FM7S-0 cables. The number indicates their length
in meters including the connector.
EEC-FM7S-3 EEC-FM7S-20 EEC-FM7S-40
EEC-FM7S-5 EEC-FM7S-25 EEC-FM7S-45
EEC-FM7S-10 EEC-FM7S-30 EEC-FM7S-50
EEC-FM7S-15 EEC-FM7S-35

For further detail on how to connect the drive, see the manual of the
corresponding motor.

EEC-FM7CS-0 cable

TABLE H8-13 Range of EEC-FM7CS-O cables. The number indicates their
length in meters including the connector.
EEC-FM7CS-5 EEC-FM7CS-25 EEC-FM7CS-45

EEC-FM7CS-10

EEC-FM7CS-30

EEC-FM7CS-50

EEC-FM7CS-15

EEC-FM7CS-35

EEC-FM7CS-20

EEC-FM7CS-40

For further detail on how to connect the drive, see the manual of the
corresponding motor.
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v
Resolver feedback cable

The attached tables show the motor resolver cable supplied by Fagor to
connectthe motorfeedback and a drive. They are supplied with connectors
at both ends and their sales reference is:

| Motor | | Ref. Cable | | Motor feedback |
| FXM, FKM | [ REC-O | | Resolver |
REC-0O cable

TABLE H8-14 Range of REC-[I cables. The number indicates their length in
meters including the connectors.

REC-5 REC-15 REC-25
REC-10 REC-20

For further detail on how to connect the drive, see the manual of the
corresponding motor.

v
Direct feedback cable

The direct feedback is given by an external linear encoder (scale) or rotary
encoder that may be incremental (with reference signals) or absolute (with
reference signals).

v
External incremental feedback

The attached figure shows the cable of the direct feedback supplied by
Fagor to connect an incremental feedback device (external linear or rotary)
with Fagor sinusoidal signals (1Vpp) or square signals (differential TTL)
and the drive. This cable is supplied with connectors at both ends and
its sales reference is:

EC-PD-[ cable

TABLE H8-15 Range of EC-PD-[1 cables. The number indicates their length in
meters including the connectors.

EC-PD-1 EC-PD-6 EC-PD-12
EC-PD-3 EC-PD-9

FAGOR Sensor Cable EC-PD 1/3/6/9/12
(Length in meters; including connectors)

(HD,
Cable 4x2x0.14 Sub-D,
Signal  Pin __ Pin M15)
[
+5VDC 1 Syt ‘l Broy\/n 9 Front View
GND 2 Y : : White
A 4 . Green
7 ! Yellow
A 5 >t
B 6 Lo Blue
MR Red
B 7 I (I
o0 8 i 2y
S Pink
no 9 I W
R a—'d
i
to feedback Twisted pgirA Overall shield. )
sensor Overall shield connected to CHASSIS pin to DRIVE - X3 -

(at the sensor end and at the drive end)

FIGURE H8-2

Connection of the direct feedback cable for an external Fagor incremental feedback
(linear or rotary) sinusoidal (1Vpp) or square-wave (differential TTL).




External absolute feedback

The attached figure shows the cable of the direct feedback supplied by
Fagor to connect an external Fagor absolute linear encoder) with sinusoidal
signals (1Vpp) and the drive. This cable is supplied with connectors at
both ends and its sales reference is:

EC-OB -D Cable

TABLE H8-16 Range of EC-0IB-D cables. The number indicates their length in
meters including the connectors.
EC-1B-D EC-6B-D EC-12B-D
EC-3B-D EC-9B-D EC-15B-D
FAGOR sensor cable EC- [1B- D
L 1/3/6/9/12/15
(Length in meters; including connectors)
Cable (4x 0.08) + 4x 0.08 + 4x 0.14
Signal - — r—, Pin
! ™ Brown [ (HD.
| 9 i
+5\ézg o White T Sub-D,
A M Green S M15)
n 4 : Yellow L 2 Front view
5 i Blue [N
[l Red L
DA'I/'i 51 Grey i g ©
] Pink L 1 1
[DATA 71 Black o
CLOCK )7 Purple i ; 15 5
feLocKk Red - Blue .
+5 SENSE i Grey - Pink I Q@
GND SENSE ] — T 12
> SRk
| |
Twisted pair. Overall shield. Metallic shield connected to CHASSIS
(at the sensor end and at the drive end)

FIGURE H8-3
Connection of the direct feedback cable for the Fagor absolute linear encoder.

v
Absolute direct feedback with Stegmann® sinusoidal

encoder

Fagor does not supply the direct feedback cable for connecting an external
Stegmann® sinusoidal encoder with the drive. For this connection, you must
know the pinout at the encoder end and match it with the pinout at the drive
end. With this information, the user will be able to make the connection and
make his own cable.

(HD, Sub-D, M15)
Signal - Pin Front view
+8VDC — 4 14
GND —O—Jl- 11 @
A —1+ 1
Pin-Out of connector X3 A ' , 1 1
(when using sinusoidal B ol 3
; -7
encoder as direct feedback) B 4 15 5
|
+485 4:-1- 7 ©
- 485 —}_+ 8
T to DRIVE - X3 -

FIGURE H8-4

Direct feedback cable connection. External feedback device: Stegmann® sinusoidal
encoder.
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v
Signal cables for control and communications

v
Encoder simulator from the drive to the CNC

Depending on motor feedback, the drive can generate a set of signals that
simulate those of a differential TTL encoder attached to the rotor of the
motor. The attached tables show this cable supplied by Fagor to connect the
drive and the CNC. They are supplied with connectors at both ends and

8 their sales reference is:
|
w SEC-[ cable ("drive - 8055 CNC" connection)
w C
E\I -(% TABLE H8-17 Range of SEC-0J cables. The number indicates their length in
< QO meters including the connectors.
QO <
S
g SEC-1 SEC-10 SEC-25
8 SEC-3 SEC-15 SEC-30
° SEC-5 SEC-20 SEC-35
©
IS
€ Ready Made Cable SEC 1/3/5/10/15/20/25/30/35
(e} (Length in meters; including connectors)
O (Sub-D, (HD,
B M15) ) _ Cable 4x2x0.14 + 2x0.5 . Sub-D,
o Frontview  Signal Pin __ Pin F15)
% A 1=+ + \l Green 1 Front View
= A o411y Yellow 2
© B 3a—l il Blue 3
o B a4 - : Pink | 2 @
© o 54—, il Grey L s 15 5
C o 6t 1 ! Brown | 5
k=) ST White Tl
(9p] s HEEEE Purple | 8
T ]
GND 11 : : IL: Black \ —C 11 ©
cHAssls | _J' d . 4
Twisted pair. Overall shield.
Metallic shield connected to CHASSIS pin 1o DRIVE - X3
(at the 8055 CNC end and at the Drive end)
FIGURE H8-5

Connection of the cable for the encoder simulation and the 8055 CNC.

SEC-HD-0O cable ("drive - 8055i / 8040 CNC" connection)

TABLE H8-18 Range of SEC-HD-0O cables. The number indicates their length
in meters including the connectors.

SEC-HD-1 SEC-HD-10 SEC-HD-25
SEC-HD-3 SEC-HD-15 SEC-HD-30
SEC-HD-5 SEC-HD-20 SEC-HD-35

Ready Made Cable SEC-HD 1/3/5/10/15/20/25/30/35
(Length in meters; including connectors)

(HD, (HD,
Sub-D, Cable 4x2x0.14 + 2x0.5 Sub-D,
M15) Signal Pin _ _ Pin F15)
Front View A1 A ; |'\I Green L 1 Front View
A 24— ;Ie""‘” —C 2
B 3+—T—H e — 3
Lo Pink | [©)
B 44— —C 4
lo 51—+ grey 5 15 5
Mo 6 4+——1 Lovin —C 6
| | ]
FAGOR 7 White —C 7 1 lffa
g4t L Purple 1 8
GND 11 +——t-L Black F 1 ©
I [
DDS CHAsSIS ! LY \L .
to 8040 CNC Twisted pair. Overall shield. to DRIVE - X3 -
(HAR DWARE) to 8055i CNC Metallic shield connected to CHASSIS pin

(at the CNC end and at the Drive end)

FIGURE H8-6
Connection of the cable for the encoder simulation and the 8055i CNC or 8040 CNC.

The maximum length for SEC-O and SEC-HD-O cables for best
performance is 50 meters.




v
SERCOS® optical fiber

Fagor Automation supplies the fiber optic cables for SERCOS®
communications between the group of drives and the CNC in a ring
connection and in lengths ranging from 1 to 25 meters. The cables between
drives come with the connectors for each module. Their sales reference is:

SFO-O cable
TABLE H8-19 Range of SFO-0OJ cables. The number indicates their length in
meters.
SFO-1 SFO-7 SFO-20
SFO-2 SFO-10 SFO-25
SFO-3 SFO-12
SFO-5 SFO-15

SFO-FLEX-O cable

TABLE H8-20 Range of SFO-FLEX-[ cables. The number indicates their length
in meters.
SFO-FLEX-10 SFO-FLEX-25 SFO-FLEX-40
SFO-FLEX-15 SFO-FLEX-30 SFO-FLEX-45
SFO-FLEX-20 SFO-FLEX-35 SFO-FLEX-50

Mechanical characteristics of the SFO-[1 cable

TABLE H8-21 Mechanical characteristics of the SFO-[J cable.

Ext. Diameter | ‘ Dext = 3.6 mm.
High. Special for cable-carrying chains with a minimum

Flexibility bending radius of 60 mm when working and 30 mm when
stationary.

. PUR. Polyurethane resistant to chemical agents used in

Covering .
machine-tools.

Temperature work: -20 °C to +80 °C (-4 °F / 176 °F)

P Storage: -35 °C to +85 °C (-31 °F / 185°F)

Mechanical characteristics of the SFO-FLEX-[1 cable

TABLE H8-22 Mechanical characteristics of the SFO-FLEX-[J cable.

Ext. Diameter | ‘ Dext = 6 mm.
High. Special for cable-carrying chains with a minimum

Flexibility bending radius of 70 mm when working and 50 mm when
stationary.

. PUR. Polyurethane resistant to chemical agents used in

Covering )
machine-tools.

Temperature work: -20 °C to +70 °C (-4 °F / 158 °F)

P Storage: -40 °C to +80 °C (-40 °F / 176 °F)

The SFO-FLEX-O fiber optic cables are compatible with the SFO-O cables.

The SFO-FLEX-O are more flexible.

=

CABLES

SERCOS® optical fiber
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RS232/RS422 BE adapter

Before showing other connections, it shows the adapter and the pinout for

PORT B

At the end of the
RS232 or RS422 cable

MSP port

25

13

each end.
RS422/RS232 BE
ADAPTER @ 1
6 1 14
PORT A
9 To the VT panel (ESA)

(Sub-D, M9)

B port of the adapter

A port of the adapter

(Sub-D, M25)

FIGURE H8-7

RS232/RS422 BE adapter.

TABLE H8-23

Not connected

T x RS232 OUT

R x RS232 IN

Not connected

RS232 GND

R x RS422 + IN

R x RS422 - IN

T x RS422 + OUT

T x RS422 - OUT

Description of the pinout of port B connector.

The pinout for port A is the same as for the MSP port of the VT panel from

ESA.
TABLE H8-24 Description of the pinout of port A connector.
Not connected IKT OUT
T x RS232 OUT IKR OUT

R x RS232 IN IEY | 5 V DC (reserved)
RTS RS232 OUT Not connected
CTS RS232 IN *RxC.L. +IN
n Not connected Not connected
GND Not connected
n Not connected Not connected
Il | -TxcL+out TxRx485+IN/OUT
TxRx485-IN/OUT T x RS422 + OUT
*TxC.L.-0OUT R x RS422 - IN

T x RS422 - OUT *RxC.L.-IN

R x RS422 + IN -

*
o
-

.. Current loop.




v
RS232 serial line

Fagor does NOT supply these cables. Nevertheless, these are the
connection diagrams. Note that the RS232/RS422 BE adapter may be used
to connect the RS232 or RS422 serial line with a VT panel from ESA.

The user is free to use this Fagor adapter or not . But, it should be used
unless indicated otherwise because it makes the connection easier.

=

RS232 serial line between a PC and a drive

BARA

N O

w <

-

2

DRIVE < RS232 cable > o ﬁ
&

n

o

 SSinnnsaseanes age gase
o 35ARRRABRAAREN LBa 2580
SROBREERARRRE

FIGURE H8- 8
RS232 serial line connection between a PC and a drive.

The following connections may be used:

(Sub-D, F9) (Sub-D, F9)
Front view Signal  Pin el - r=a Pin  Signal Front view
RXD 2 ) = L2 RxD
™ 3 >l T 3 TXD
© DTR 4 ‘ i ! —C 4 DTR ©
I
9 5 252 g ! 1 : g IZSI; 9 5
6 4 | Ll \ T R
1 GND 5 ] O —C 5 GND 1
’ L
) CHASSIS L [ )
Overall shield
to DRIVE -X5 - Metallic shield connected to CHASSIS pin to PC
(only at the drive end)
(Sub ) (Sub-D, F25)
Sub-D, F9) '
Front view Signal  Pin =3 “ (- Pin Signal Front view
RXD 2 . — 2 RD
) ™ 3 > (3 TOD e 1
DTR 4 ) . —C 20 DIR 25
9 5 DSR 6 ! 1 6  DSR
cTs 8 Ul L(s cTs
6 1 GND 5 L : 7 GND
! U i 14 1
@ CHASSIS I !
FIGURE H8-9

RS232 serial line cable between a PC and a drive.

The metallic shield must be soldered to the hood of the connector at the
drive end. The use must NOT connect the "reserved" pins anywhere.

It is up to the user to use the RS422/RS232 BE adapter or not for the
connection. The following sections show all the connection possibilities.

FAGOR 9
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(HARDWARE)

11



CABLES

RS232 serial line cable between a PC and a VT from ESA

FAGOR 9

DDS
(HARDWARE)

12

RS232 serial line cable between a PC and a VT from
ESA

This VT-PC connection is essential for transferring the communication driver
and the project.

The connection cable to use will depend on whether the adapter
RS232/RS422 BE is used or not.

O PC-VT connection using an RS232 cable (without adapter).

RS232 cable

> | VT

FIGURE H8-10
RS232 serial line connection between a PC and VT from ESA (without adapter).

The connection cable when not using the adapter RS232/RS422 BE has the
following connectors at its ends:

To the VT panel (ESA) ©
o A (Sub-D, M25) 1
L 14
6
5 9
ToPC 25 13
(Sub-D, F9) B o)

These two connectors are located at both ends of the RS232 cable when
connecting without the adapter.

FIGURE H8-11

A. Connector of the RS232 cable for direct connection to the PC.
B. Connector of the RS232 cable for direct connection to the VT panel from ESA.

The connection is:

Sub-D, F9 -
Signal  Pin I_u_ ! B Sub-D, M_2_5 Pin Signal
I N
RxD 2 ) :: —C 2 TxD
™D 3 ) R —( 3 RxD
DTR 4 ;—v——’ [ EE 15
DSR 6 > || | (18
RTS 7 :I I:g 4 TRS
cTs 8 d)— 0l L( 5 cTs
| I |—|—( 25
CHASSIS 5 )—t H —C 7 GND
'L_}—'/ Maximum length: 15 meters IL_J'
A ‘ To the VT panel (ESA) ‘
FIGURE H8-12

RS232 connection between PC and VT without adapter.

See the previous section for further information on the pinout of the 25-pin
connector of the MSP port of the VT panel from ESA.



O PC-VT connection using an RS232 cable (with adapter)

RS232 cable

> VT

FIGURE H8-13

RS232 serial line connection between a PC and VT from ESA (with adapter).

The adapter RS232/RS422 BE has the following connectors at its ends:

RS422/RS232 BE

c ADAPTER
6 1
9 5 PORTB
To the end
@] of the RS232 cable

B port of the adapter
(Sub-D, M9)

14

PORT A
To the VT panel (ESA>
MSP port

25 13

|z |

A port of the adapter
(Sub-D, M25)

FIGURE H8-14

RS232/RS422 BE adapter.

The connection cable when using the adapter RS232/RS422 BE will have the

following connectors at its ends:

@ A

To PC
(Sub-D, F9)

connecting with the adapter.

These two connectors are located at both ends of the RS232 cable when

To the B port ®
of the adapter
(Sub-D,F9) 1 6
5 9
C

FIGURE H8-15

A. Connector of the RS232 cable for direct connection to the PC.
C. Connector of the RS232 cable to connect to the B port of the adapter.

The connection is:

Signal Pin IS_U_b-D' Fo Sub-D,_F_QI Pin Signal
TXD 3 ) : A ! C 2 TxD
RxD 2 )— ‘ —( 3 RxD
DTR 4 O ‘ I C
DSR 6 )I' ‘ I c
RTS 7 ):E:I ‘ 1 C
CTS 8 D ‘ | E

| | |
CHASSIS 5 J)— T —C 5 GND
'L_slk—K' Maximum length: 15 meters 'L_J'
To the B port
A of the adapter

FIGURE H8-16

RS232 connection between PC and VT with adapter.

O O O Cables

CABLES

RS232 serial line cable between a PC and a VT from ESA m
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RS232 serial line cable between a VT and a drive
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2345

e
©Coo~

E
DcpgA

RS232 serial line cable between a VT and a drive

Once the project has been transferred from the PC to the VT (ESA), an ESA
video terminal may be connected to a single drive, thus establishing
communication via the MSP serial port of the VT and the drive's RS232
serial port.

When mentioning a drive, it means any model of the Fagor catalog, i.e.
AXD, SPD, ACD, SCD, MMC and CMC models.

I ———
WARNING: The RS232 serial line can only be used between the ESA VT
and a single drive. The arrow of the drive's node selecting rotary switch
(Node_Select) must be pointing at 0.

Itis now possible to handle and control from the Video Terminal the process
application by communicating with the connected drive.

The connection cable to be used is described next.

The adapter RS232/RS422 BE is not required in any case.

RS232 cable

DRIVE VT

y
\

FIGURE H8-17
RS232 serial line connection between a VT from ESA and a drive (without adapter).

The connection cable must have the following connectors at its ends:

To the VT panel (ESA) ©
© D (Sub-D, M25) 1
1 14
6
° ° 25
To drive 13
(Sub-D, F9) B @)
These two connectors are at both ends of the RS232 cable.

FIGURE H8-18

D. Connector of the RS232 cable for direct connection to the drive.
B. Connector of the RS232 cable for direct connection to the VT from ESA.

The connection is:

Sub-D, F9 B Sub-D, M25

Signal  Pin -= - Pin Signal
I 7\ |
RxD 2 J>—t :: —C 2 TxD
™ 3 ) |: —C 3  RxD
DTR 4 ) L 15
DSR 6 )_i—_l o L (18
RTS 7 | :: Iigl 4 TRS
CTS 8 D I i 22 CTS
| [ |_|_C
CHASSIS 5 t — —C

- —t7 GND
_}—'/ Maximum length: 15 meters L_J

D ‘ To the VT panel (ESA) ‘

D. Note that the pairs of pins 4-6 and 7-8 must be jumpered.
B. Note that the pairs of pins 4-5, 7-25 and 15-18 must be jumpered.

FIGURE H8- 19
RS232 connection between a VT and a drive (without adapter).




v
RS422 serial line

Fagor does NOT supply these cables. Nevertheless, these are the
connection diagrams. Note that the RS232/RS422 BE adapter may be used
to connect the RS232 or RS422 serial line with a VT panel from ESA.

The user is free to use this Fagor adapter or not . But, it should be used
unless indicated otherwise because it makes the connection easier.

=

RS422 serial line cable between a VT and several

drives (without adapter) n o
w £

4 =

Important note: Only for MMC or CMC drives. g:; 'g

&

Al

<

%)

[is

RS422 cable — > |\/T

MMC or CMC
servodrives

FIGURE H8-20

RS422 serial line connection between a VT from ESA and several MMC or CMC drives.
(without adapter).

|
| I
RTS 4 ?;tl +5V(16) | |
CTs 5 L 470 Q | }
TxRsaz2 + ouT 23— JHAW L
X +
‘ i ?3300 [ ¢ 330Q
1 Huaw L 4 W
TXRS422- OUT 12 )—L L
X I haroa o
| 14w } |
| “oND(7) [
+5VCC 16 ) | U
GND 7 = +5V(16) ! |
25 — 470 Q [
RxRS422 +IN 13 LW ;
X +
I q]zaon ! d] 3300
RXRS422-IN 24 ) vaw I 1/4 W
i |;]470§z !
15 )—‘] vaw .
18 GND (7) N
f Q
i
CHASSIS | !
[t et B St [Riel Rt ettt et
i i i ]
L AL LA A A AL
L TO THE VT PANEL (ESA) & o e w A o e w
Sub-D, M25 3§ 3 2 2 2 32 2
Frontal view 5 9 & N & 9 S o
IS IS
8 R 8RB 8 B 8 R
.....................
ES EES
O\ /@ O\ /@
© o © o
To CMC or MMC 1 To CMC or MMC N
(Sub-D, F9) (Sub-D, F9)

FIGURE H8-21

RS232 serial line cable between a VT from ESA and several MMC or CMC drives
(without adapter).

If the user chooses to use the RS232/RS422 BE adapter, the RS422 serial | FAGOR a
line must be connected as instructed in the following section. This chapter

has already described all the details on this adapter as well as the pinouts of
its ends. DDS

(HARDWARE)
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RS422 serial line cable between a VT and several
drives (with adapter)

Important note: Only for MMC or CMC drives.

8 VT <— RS422 cable
. Port B
@ s AN \ A
u Port A
2 MMC or CMC
3) servodrives

Port B pinout
B port of the adapter | _ |

Q
14 1 (Sub-D, M9) Q 1 Not connected
9 5 2 |[TxRs2320uT
6 3 R x RS232 IN
1
25 13 4 Not connected
o A port of the adapter ©
(Sub-D, M25) 5 RS232 GND
6 R x RS422 + IN
Fur further detail on the pinout of port A of th 7_||RxRS42z-IN
ur further detail on the pinout of pol of the
adapter, see the relevant section already 8 || TxRS422+0UT
documented. 9 ||TxRS422-0UT
FIGURE H8-22

RS422 serial line connection between a VT from ESA and several MMC or CMC drives
(with adapter).

RS422 serial line cable between a VT and several drives (with adapter)

o
TxRS422 + OUT 8 i ¢3309
TRS422 -OUT 9 ! /4w
1
RXRS422 +IN 6 . ¢3309
RXRS422 -IN 7 >— ° /4w
1
@
6 1
T e T e
9 LA AAL LA A A AL
5 7 6 9 8 7 6 9 8
9] (sub-p, F9) 2 2% 2 2 2 2 7 2
s} E o O s} E o O
To the B port 8 R 8 R 8 R &8
of the adapter i i
TOCMC OF MMC 1 | wrooessessssssssss To CMC or MMC N
o L &) =
@\ J© | (subD, F9) O\ .o /@ | (sub-D,Fo)
©o o ©o o
FIGURE H8-23

RS422 serial line cable between port B of the adapter and several MMC or CMC
drives. Port A of the adapter must be connected to the MSP port of the VT panel from
ESA.
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INTEGRATED SAFETY

v
Definitions of the term "Machinery"

The Machine Directive 98/37/CE defines the term "Machinery" as:

An assembly of linked parts or components, at least one of which moves,
with the appropriate actuators, control and power circuits, etc, joined
together for a specific application.

This term may also be understood as:

O An assembly of machines which, in order to achieve the same end, are
arranged and controlled so that they function an integral whole.

O Aninterchangeable equipment modifying the function of a machine, which
is placed on the market for the purpose of being assembled with a machine
or a series of different machines by the operator himself in so far as this
equipment is not a spare part or a tool.

v
Machine safety

Machine safety is becoming more and more important every day and it is so
reflected in European and Worldwide Regulations and Directives.

Evaluating the risks of a machine is a relatively complicated process that
involves all the elements that constitute part of the machine from its
mechanics to the circuits or electronic elements that contribute to its
operation.

The logic process goes through evaluating the risks of a machine and later
design in order to minimize the risk and gravity of their consequences.

Allthis translates into introducing "safety elements" in order to achieve a more
reliable system.

Directive EN 954-1, Section 6 classifies the machines in different categories
depending on their level of safety.
See TABLE H9-1.

The basic requirements that configure the control systems are defined in
categories. Consequently, this tries to make the systems tolerate hardware
failures.

In complex control systems (e.g.: programmable electronic systems)
additional aspects must be considered, like being able:

* To control occasional hardware failures
¢ To avoid system failures and errors (software and hardware)
* Control system failures and errors (software and hardware)

to reach functional safety in critical tasks with assurance in terms of safety.

FAGOR a
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The following table describes the categories and their characteristics.

TABLE H9-1

Machine classification. Categories.

Category

Requirements

Behavior

Design principles

B

The parts related to the safety
of command systems and/or
protection equipment as well
as their parts, must be
designed, built, selected,
mounted and combined in
compliance with the relevant
regulations so they can
withstand the foreseen
operation.

A failure can cause the
loss of the safety function

Component selection.
Selecting the cable section.
Proper power supplies.
Control without safety
measures.

The requirements of the B
category apply and it requires
the use of components whose
efficiency has been proven as
well as acknowledged safety
principles.

A failure can cause the
loss of the safety function,
but this is less likely to
happen than for the B
category.

Selection of proven
components (specific limit
switches for safety, etc).
Selection of proven safety
principles (avoid short-
circuits, element oversizing,
etc.).

The safety function must be
checked in periodic time
intervals and according to the
particular machine.

A failure can cause the
loss of the safety function
between verification
intervals. The failure is
detected in the following
verification.

It is characterized by the
structure:
AUTOCONTROL(

Proven components: Spe-
cific limit switch for safety,
oversizing of safety ele-
ments.

The requirements of
categories B and 1 must be
met and also the safety
related parts must be
designed so:

A single failure in one of its
components does not cause
the loss of the safety function.
The failure is detected
whenever possible.

When a single failure
occurs, the safety function
must be assured.
Certain failures are
detected but not all of
them.

An accumulation of
undetected failures could
cause the loss of the safety
function.

It is characterized by the
structure:

REDUNDANCY @

Proven components: Spe-
cific limit switch for safety,
oversizing of safety ele-
ments.

The requirements of
categories B and 1 must be
met and also the safety
related parts must be
designed so:

A single failure in one of its
components does not cause
the loss of the safety function.
The first failure will be
detected on the first request
of the safety function or
before. If this is not possible,
an accumulation of failures
must not cause the loss of the
safety function.

When a simple failure
occurs, the safety function
is maintained.

The failures are detected
in time to prevent the
safety loss.

It is characterized by the
structure:

REDUNDANCY (2 + AUTO-
CONTROL(! Proven compo-
nents: Specific limit switch
for safety, oversizing of
safety elements.




In order to better understand these concepts, we'll now define the concepts
used in safety systems:

Redundancy It consists in replacing the failure of an organ that is
(2) critical to the safety function with the proper
operation of another.

Redundancy is concept used when designing control systems and it
belongs to categories 3 and 4.

=

Autocontrol It consists in verifying the proper operation of each
1) organ that changes states in each cycle in order to
detect any failure or anomalous operation.

When detecting a failure during autocontrol, the
machine stops and does not allow executing the
next cycle.

INTEGRATED SAFETY
Safety related aspects

The cyclic autocontrol assures category 2.
Permanent autocontrol is used in categories 3 and 4.

The combination of redundancy and autocontrol make up a category 4
safety system. If a failure occurs in one of the channels of a "dual channel"
system, it will be detected by the autocontrol

v
Safety related aspects

The most important consideration to keep in mind to assure machine safety
is to prevent any type of movement of its moving parts when accessing a
particular area or zone.

Safely disable the servo system of the machine.

This result could obviously be reached by using conventional elements such
as breaker switches between the motor and the DDS system.

Mains connection

| | |

DDS

FAGOR a

DDS
(HARDWARE)

FIGURE H9-1

Disconnecting a motor from the system using a switch.

This type of solution obviously means adding new elements that although they
offer safety, they do not offer functionality or features to the machine. Also, the
system gets complicated and the cost increases considerably.

In order to solve this issue, Fagor drives offer a functionality called " SD (Safe
Disable) to help the designer by simplifying the whole design of the electrical
cabinet and reducing costs.
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Safety related aspects
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The simplified diagram will come down to the one shown in FIGURE H9-2:

Mains connection Mains connection

| ] L 1|

Safe Disable

DDS [ ops | q—

FIGURE H9-2
Disconnecting a motor from the system using the SD function.

Section: Safe Disable (SD) describes this function in detail.
Other aspects closely related to machine safety are:

O Machine stop function

O Emergency stop actions

O Speed limitation

O Travel limit

O Speed deviation

O ... and others.

Thus, the "stop" and "emergency stop" functions are specified in the EN

60204-1 regulation defining three types of stop regardless of the emergency
situation.

Stop category 0 Uncontrolled stop. The power supply to the
machine's servo system is turned off immediately.

Stop category 1 Controlled stop. The power supply to the machine's
servo system is maintained until it stops and it then
turns it off.

Stop category 2 Controlled stop. The power supply to the machine's

servo system is kept on even after it has stopped.



¥ Safe Disable (SD)

The Safe Disable function (SD) offered by Fagor drives permits disabling the
power output of the drive making sure that the motor torque is eliminated as
a safe situation.

This function is available through the "Drive Enable" section so called in
standard Fagor DDS systems. Techniques and elements approved to be used
in safety systems have been considered for its design and internal operation.

=

Thus, with a conventional drive (without SD), a contactor would have to be
installed to assure a safe disable of the motor. However, using the safety

techniques (implemented in Fagor drives) guarantees the same or greater E g
safety without having to use external contactors, thus saving material and L
room in the electrical cabinet. See FIGURE H9-2. ff, %
(2]
@ o
(V)
-
v - —— o @
Operation of the safety circuit i
2
The following block diagram shows the circuit implemented in Fagor drives: -
2
BUSDC JK @
CONTROL
] L 6
6
£ |—;;>
8 - -
Drive Enable |—— &3
_____ A\_: AS1
| AS2
=
FIGURE H9-3
Block diagram of the safety circuit.
The "Drive Enable" pin already available on conventional Fagor drives works
the same way on drives with Safe Disable although it has been implemented
keeping the safety principles and protocols in mind.
For that, a safety relay with guided contacts has been considered so:
O The first contact (NA) enables the power inverter and sets the control part
to rest assuring a redundancy when locking up.
O The second contact (NC) is used as an external acknowledgement of the
status of the safety relay. This contact is available in an additional
connector (with respect to the modules without this feature) located on the
front panel of the module and identified as AS1 and AS2.
FAGOR a
DDS
(HARDWARE)
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The following figure shows a general diagram of a DDS system with Safe
Disable (SD) made up with modular drives.

T

Siilciolofo
= (LT T T1]
ezt

General diagram for a DDS with Safe Disable.
The advantages of having Safe Disable are:

O The DC BUS may be kept charged and it is not necessary to disconnect
the mains system.

O Only low voltage and low current elements switch.
O Minimum cabling.
O Functions approved by organizations knowledgeable in this matter.

However, certain considerations must be borne in mind regarding the use of
this system:

O This option must only be used as a temporary prevention during the
everyday use of the machine.

O It must not be used to restrain the drives or the machine in emergency
stops, maintenance, cleaning or repair. In those situations, the machine
MUST be disconnected from mains thus removing the supply of power.

O Designing a safe machine or system requires a lot of knowledge and
experience. Asserting categorically that the systemis safe requires adeep
overall study of the risks; therefore, the safety functions or elements do
not guarantee by themselves the safety of the machine. The various
functions must be properly implemented into the system.

O The Safe Disable does not provide galvanic isolation from mains and,
therefore, does not eliminate the risk of electrical contact.

O Iffor any reason, the drive is disabled when the motor is turning, the motor
cannot be stopped in a controlled and/or quick way. In view of the
possibility of generating a situation of this kind (risky for the operator) the
necessary circuits and mechanisms outside of the drive must be provided
in order to execute the stop under the conditions demanded by the
relevant Directive.



v
Setup

The SD function may be very useful during machine setup. Thus, often in this
stage, the different drives are actuated individually and the machines may be
tested by parts being able to run some parts of it while the other parts remain
disabled.

During setup, it is also common to have some people near dangerous areas.
Thanks to the implementation of the SD function, it will not be necessary to
turn the power contactors constantly on and off which would deteriorate these

=

components.
g
w o
M Pra— L L
Application examples h %
Q c
w o
The following examples try to show how useful the SD function is. These 'E §
diagrams do not guarantee the safety of the machine, whose risk must have % =5
been analyzed and evaluated and must comply with the current Safety w Z
SN - f =
Directive in the country of destination of the machine. Z
Example 1.
Typical application for controlling the access to areas with moving elements
on the machine. It shows a machine with two independent areas with moving
elements.
Work zone 1 Work zone 2
51% E % S2
AXD AXD AXD AXD AXD
PS or or or or or
or SPD SPD SPD SPD SPD
XPS
T FAGOR a
@ QL o @ @ Q@ A
£9% 372% 2% %% 3¢ DDS
@ @ @ @
2 g 2 S 2 (HARDWARE)
Ja a a a a
Drivel Drive2 Drive3 Drived Driveb
FIGURE H9-5

Diagram to control the access to areas with moving elements.
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+24V DC
Locking up Locking up
drives 1 & 2 drives 3,4 &5
| AS-Diive 1
S1 -
| AS-Diive 2 —I |——|
- o ™ <
0. 4 a5-Dive P iy
8 & o O @
> o 2 228
m % S2 —»Z AS - Drive 4 5 5 84848
L €
<
0w 3 AS - Drive 5
Q c
M S
g S
(OIS (A Emergency button
H <
2 H Cycle
Stop
Cycle N K1
sl
System O.K.
k1
FIGURE H9-6
Diagram to control the access to areas with moving elements.
Example 2.
Safety circuit, category 3 according to EN954-1, carried out on the bases of
the module PSR-SCP-24UC/ESD/4X1/1X2/600 from Phoenix Contact.
Emergency stop in category O.
] .
3; Line
G. -
4voe L Hﬁ‘ K
. PS
Al S21 S22 S11 S12 13 23 31 or
XPS
PSR-SCP-24UC/ESD/4X1/1X2/600
FAGOR a A2 S33 S34 S10 S35 14 24 32
11 e
DDS PE ki S(I);D
(HARDWARE)
1

FIGURE H9-7
Safety circuit, category 3 according to EN954-1. Emergency stop in category 0.
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Example 3.

Safety circuit, category 3 according to EN954-1, carried out on the bases of
the module PSR-SCP-24UC/ESD/4X1/1X2/600 from Phoenix Contact.
Emergency stop in category 1 because it has delayed contacts.

E =1 I
i

=

o o o0 PS
> o
Al 821 S22 S11 S12 13 23 31 47 57 or = %—
XPS =
PSR-SCP-24UC/ESD/4X1/1X2/600 < (o]
0 3
A2 S33 S34 S10 S35 14 24 32 48 58 o C
.~ o o o o - o o w o
T ! _f %
E =
AXD o o
[oX
PE kL o B <

SPD E
|

FIGURE H9-8
Safety circuit, category 3 according to EN954-1. Emergency stop in category 1.
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DDS SYSTEM CONNECTION

DIAGRAMS

v
SPD drive module with SPM spindle motor

Connection diagram of an SPD drive module with an SPM spindle motor that

has encoder feedback.
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FIGURE H10-1

Connection of an SPD module with an SPM spindle motor that has encoder feedback.
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v
SPD drive module with FM7 spindle motor

Connection diagram of an SPD drive module with an FM7 spindle motor that
has TTL encoder feedback.

Ready Made Cable to 8055 CNC SEC 1/3/5/10/15/20/25/30/35
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8 = . .
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FAGOR 9 FIGURE H10-2

Connection of an SPD module with an FM7 spindle motor that has TTL encoder feedback.
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AXD drive module with FKM servo motor

Connection diagram of an AXD drive module with an FKM motor that has

resolver feedback.
Ready Made Cable
REC 5/10/15/20/25
(Length in meters;
I I including connectors)
R I . 10.
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FIGURE H10-3

Connecting an AXD module with an FKM servo motor and resolver feedback.
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AXD drive module with FXM servo motor

Connection diagram of an AXD drive module with an FXM motor that has
resolver feedback.
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< g . % | ey 18 T 1} [ililcSBlack | | o4 3
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FIGURE H10-4
FAGOR a Connecting an AXD module with an FXM servo motor and resolver feedback.
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SCD drive module with SPM spindle motor

Connection diagram of an SCD drive module with an SPM spindle motor that

has encoder feedback.
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5L | IN4 ———————to(=—— P13 | 11 . i
=3 + 1 | i~ E 1 I
a= - | 1 £ -
— = s 1 L
° out1 T 1. OP10 | | o = !
5 -~ | g8 I { 3 1
g 2]our2 G OP11 | £ u @ + .
[ | T 1
Eag 1 o210~ | b 2 \ 2 T !
23 |ours LT a ] opi2 | R wl e - i i
S5% k=1 .
£33 ouT- 4 1 : C:b oP13 | : i 1
— s .
j L | P2 . i
Lo ‘ P1 i .
1 "_Il } . Cable without connectors 1 I
: 1 | € y .
()47- ﬁ—rlls(—z—w b2 } E MPC-4x...+2x1 1 |
) . G 5
Analog Input 2 *) [l 3 V21 ] 1 - !
l— e S SN ' © Spindle Motor ;
Analog Input 1) ] 5 V1 | g 1 ! .
I .
-15vde o= = 1sv i [ i i SPM...E... !
+15vdc | _%.:._ﬂs\/ ! . e im i e
y & T8 1
Analog Output 2 () ] sTovz < | QP2 Sy puppup gy -
. 10 I .
&) TR oP1 ! i H I
Analog Output 1 ) 1! 11 [OV1 op3 ! Serial Line 1 .
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FIGURE H10-5

Connection of an SCD module with an SPM spindle motor that has encoder feedback.

DDS SYSTEM CONNECTION DIAGRAMS
SCD drive module with SPM spindle motor
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0O O O DDS system connection diagrams

v
SCD drive module with FM7 spindle motor

Connection diagram of an SCD drive module with an FM7 spindle motor that
has encoder feedback.
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FIGURE H10-6

Connection of an SCD module with an FM7 spindle motor that has TTL encoder feedback.
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Electrical cabinet drawings

Before showing the diagrams of the electrical cabinet, here is a brief
explanation of the procedures followed by the modules on start-up.

System power-up procedure
O Power for the internal control circuits of each module or compact drive.

Remember that compact drives as well as RPS, XPS and PS-25B4 power
supplies do not need to be supplied with 24 V DC by an external auxiliary
power supply. These modules require a single-phase voltage of 380-460
V AC except the RPS that needs a three-phase voltage of 380-460 V AC.

—
=

O Each module checks its hardware and internal configuration.
O If the status is correct, the DR.OK contacts are closed.

O If all the drives that make up the DDS system are OK, the power supply
closes its "System OK" contact.

Applying power from mains to the power supply module

Electrical cabinet drawings

O The power supply "loads" the power bus with a "Soft Start".
O The Drive_Enable control input of each drive is activated.

O The Speed_Enable control input of each drive and the System_Speed_
Enable input of the power supply are activated.

The motor is now ready to follow the velocity command given by the CNC.

DDS SYSTEM CONNECTION DIAGRAMS

The following diagrams for power and control circuits in the electrical cabinet
are only orientative for the technician designing the machine and they may
be further completed or simplified at will according to each application.

Here is a brief explanation of the purpose of each part of the circuit.

When turning the main switch on (Q1), the 24 V power supply powers the
control circuit of each module. These circuits run their internal tests in it. If
there are no errors, the corresponding Drive_OK contact will close and it
will let the power supply module know about it through the internal bus.
Once verified that none of the modules associated with the power supply
have errors and that the power supply itself has no errors in its own
module, it will close its System_OK contact.

Inthe case of the compact modules, RPS, XPS or PS-25B4 power supplies,
the closing of Q1 must take two phases to connector X1 without the need
for external fuses.

Emergency line

The D1 relay confirms that the system is mechanically and electrically in
working condition and it will be activated by the System_OK contact of the
power supply. The D1 relay will be deactivated if an emergency occurs, if the
spindle motor overheats or if any axis of the machine reaches its travel limit
switch.

A normally open push - button is included in parallel with the limit switches
in order to be able to take apart the axes of the machine.

FAGOR
After activating the D1 relay, three-phase power is supplied to the system by
pressing the ON button that activates the K1 contactor. The OFF button
removes the supply of power. DDS
- (HARDWARE)
Error Reset
When an error occurs at any module, its Drive_OK and the System_OK wiill
be open, the D1 relay deactivated and it will not be possible to apply power
to the power supply.

Some of these errors may be eliminated by applying 24 V DC to the
Error_Reset pin of the power supply.
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The contact associated with the ON button resets the errors. This procedure
may close the Drive_OK and System_OK activating the D1 relay and, while
ON is still pressed, activate K1.

This circuit configuration joins the error reset and the system power-up in
a single push-button.

Activating the D2 contact activates the D3 relay confirming the Drive_Enable
of all the drive modules.

The green and red lamps indicate that there is or not motor torque
(Drive_Enable).

When activating the System_Speed_Enable signal of the power supply, the
D2 contact is executed.

Now, the CNC may enable each axis (CNC_Enable) and confirm the
Speed_Enable signal to each drive by means of D4, D5, D6 and D7.

Remember that a drive will only respond to an external velocity command
when the Drive_Enable, Speed_Enable and System_Speed_Enable
signals are active (24 V DC).

Stop

When D1 is deactivated on the emergency line or the OFF button is pressed,
K1 is deactivated and the power supply loses its three-phase power. The
System_ Speed_Enable signal drops and, with zero velocity command, the
motors try to stop.

However, to obtain a controlled stop, with torque:

O the drives control circuits must be under power and

O the Drive_Enable signal must remain active while braking the motor.

Both considerations may be met:

O using a 24 V DC power supply that maintains the 24 V DC by using the
energy returned by the motor to the power bus.

The auxiliary power supply APS 24, as well as the internal power supplies
of the RPS, XPS, PS25B4 and compact drives meet this condition. See
the diagrams.

O delay the activating of D3 and using a maintained voltage of 24 V DC to
activate the Drive_Enable pin. See it marked with an asterisk (*) in the
diagrams.

When opening Q1, the braking must also be controlled.

Brake control

In certain applications (e.g.: Z axis on a mill) an electromechanical holding
brake is used on the rotor of the motor.

The brake holds the rotor when loses voltage at its terminals. Thus, when the
machine is out of service, the brake locks up the Z axis to keep it from falling.

The reaction time of a brake may vary anywhere from 200 ms to several
seconds.

While the brake is locking the motor, the motor must be kept with torque. See
parameter GP9 in chapter 13 of the DDS (software) manual.

When powering the machine up, the brake must not be released until the
system assumes control of that axis. See variable TV100 in chapter 13 of
the DDS (software) manual.
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Diagrams with a PS-65A power supply
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Diagram of the maneuver
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System with a PS-65A power supply. Diagram of the maneuver.

General diagram

WARNING:

WHEN USING AN ISOLATING TRANSFORMER

THE SECONDARY MUST BE CONNECTED IN STAR AND
ITS MIDDLE POINT MUST BE CONNECTED TO GND
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General diagram of a DDS system with a PS-65A power supply.
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Diagrams with an XPS or PS-25B4 power supply
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Diagram of the maneuver

+24 V DC

In this diagram the disconnection of contaotor ki

EMERGENCY is delayed 3 fo 6 seconds (see the position of ki1
X+ in figure H10—12). in order to be able to return energy
X to mains when braking the motor.
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FIGURE H10-11

System with an XPS or PS-25B4 power supply Diagram of the maneuver.

General diagram

WARNING:
WHEN USING AN ISOLATING TRANSFORMER
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FIGURE H10-12

General diagram of a DDS system with an XPS or PS-25B4 power supply.
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Diagrams with an RPS-XX power supply
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DDS SYSTEM CONNECTION DIAGRAMS o
Diagram of the maneuver
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+24 V DC
In this diagram the disconnection of contactor ki
is delayed 3 to 6 seconds (see the position of ki
in figure H10-15). in order to be able fo return energy
D8 to mains when braking the motor.
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System with RPS-CI0 power supply General diagram.
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Compact system diagrams with SERCOS® connection

the enables.
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In this schematics, even when having SERCOS® interface, electrical signals are used to activate
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FIGURE H10-16

Compact system with SERCOS® connection.
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Diagram of the maneuver
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FIGURE H10-17

Compact system with SERCOS® connection. Diagram of the maneuver.

General diagram

WARNING:
WHEN USING AN ISOLATING TRANSFORMER
THE SECONDARY MUST BE CONNECTED IN STAR AND
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General diagram of a compact DDS system with SERCOS® connection

16



v

Diagrams of a combined system with SERCOS® connection.
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FIGURE H10-19

Combined system with SERCOS® connection.
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Diagram of the maneuver
+24Vde
D1 D3 ;l\ D1
D2
ON K1 D2 D2 Ail
OFF
ON OFF
Verde Rojo
D2 K1 Ei Ei
SYSTEM
SPEED | SPEED
ENABLE | ENABLES
Delay
D3 | Off
DRIVE 3—6
D1 ENABLES | secs BRK
EMERGENCY J_ BRAKE
LINE ON OFF LINE

Gnd

FIGURE H10-20

Combined system with SERCOS® connection. Diagram of the maneuver.
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Brake connection diagram of synchronous servo motors
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FIGURE H10-21 §
Connection diagram for the brake of an FXM servo motor. Q
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FIGURE H10-22

Connection diagram for the brake of an FKM servo motor.
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When designing and building the electrical cabinet, it is crucial to consider the

DIMENSIONS

necessary space to include the modules that will make up the DDS system,

auxiliary modules and other elements such as cables and connectors.
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FIGURE H11-1

Dimensions of the main modules.

Remember that the upper power connectors may need a height of up to 45 mm.
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FIGURE H11-2

Dimensions of the RPS-J[] modules.
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Power supply modules
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FIGURE H11-3

Dimensions of the power supplies.
A. PS-65A, B. PS-25B4, C. XPS-25, D. XPS-65, E. RPS-20, F. RPS-45, G. RPS-75.
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FAGOR 9

DDS
(HARDWARE)

v
Modular drive modules
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FIGURE H11-4

Dimensions of the modular drives.
A. AXD/SPD 1.08, 1.15, B. AXD/SPD 1.25, 1.35, C. AXD/SPD 2.00, D. AXD/SPD 3.00.
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Compact drive modules
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FIGURE H11-5
Dimensions of the compact drives. DDS
A. ACD/SCD 1.08, 1.15, 1.25A, B.CMC 1.08, 1.15, 1.25A, C. ACD/SCD 2.35, D. CMC 2.35. (HARDWARE)
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Auxiliary modules

v
Mains filters - EMK -

EMK 3040
PS-25B4
XPS-25, RPS-20

ACD/SCD 1.xx
CMC 1.xx

EMK 3120
PS-65A, XPS-65
RPS-45, RPS-75
ACD/SCD 2.xx
CMC 2.xx
@0.5[0.25]

T

FIGURE H11-6

Dimensions of mains filters, EMK.

TABLE H11-1 Numeric data.
"EMK 3040" FILTER | | "EMK 3120" FILTER |
mm inches ‘ | mm inches ‘
L 270 10.62 430 16.92
w 140 5.51 200 7.87
H 62 2.44 130 5.11
X 258 10.15 408 16.06
Y 106 447 166 6.53




O O O Dimensions

v
Mains filter - DLC -

2]

DLC 3042

DLC 3130

PS-25B4, RPS-20
XPS-25, ACD/SCD/CMC 1.xx

PS-65A, RPS-45, RPS-75
XPS-65, ACD/SCD/CMC 2.xx

<)

FIGURE H11-7

Dimensions of mains filters, DLC.

TABLE H11-2 Numeric data.
"DLC 3042" FILTER | | "DLC 3130" FILTER |
mm inches ‘ ‘ mm inches ‘
L 330 12.99 440 17.32
w 70 2.75 110 4.33
H 185 7.28 240 9.44
X 314 12.36 414 16.29
Y 45 177 80 3.14

DIMENSIONS

Mains filter - DLC -

A
d
| |

FAGOR a

DDS
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Chokes - for XPS power supplies -

nd|o

CHOKE XPS-25
CHOKE XPS-65

\@:) @\

HF

B

[e—— 9

FIGURE H11-8

Dimensions of XPS-[1[] chokes.

TABLE H11-3 Numeric data.

| CHOKE XPS-25

| CHOKE XPS-65
|

| mm inches ‘ mm inches ‘
A 115 4.52 156 6.14
B 105 413 150 5.90
C 10 0.39 9 0.35
D 9 0.35 9 0.35
H 165 6.49 230 9.05
F 180 7.08 230 9.05




v
Chokes - for RPS power supplies -

J;UlVlWl uevewe J:

[am)
CHOKE RPS-20
B CHOKE RPS-45
CHOKE RPS-75
A
FIGURE H11-9
Dimensions of RPS-[I] chokes.
TABLE H11-4 Numeric data.
| cHokERPs20 || cHOKERPs-45 || CHOKERPs-75 |
| mm inches ‘ | mm inches ‘ | mm inches ‘
A 330 12.99 330 12.99 380 14.96
B 175 6.88 175 6.88 235 9.25
C 136 5.35 136 5.35 152 5.98
D 150 5.90 150 5.90 170 6.69
E 8 0.31 8 0.31 9 0.35
F 15 0.59 15 0.59 18 0.70
G 162 6.37 228 8.97 271 10.66

A
d
| |

DIMENSIONS

Chokes - for RPS power supplies -

FAGOR 9
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DIMENSIONS
External resistors
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v
External resistors

3.1 (0.12) e

(s1'g) 08

o

(res) s6

(622) 1L

7.5 (0.29)

Um (1.18)

FIGURE H11-10

Dimensions of the external resistors.

TABLE H11-5 Numeric data.

| ER-43/350 | | ER-24/750 | | ER-18/1100 |

‘ mm inches ‘ | mm inches ‘ | mm inches ‘
In 60 2.36 140 5.51 240 9.44
L 110 4.33 220 8.66 320 12.59

6.5x11(0.25x0.42)

T

FIGURE H11-11

Dimensions of the external resistors.

TABLE H11-6 Numeric data.

| ER-18/1800 | | ER-18/2200 |
| mm inches ‘ | mm inches ‘
A 120 4,72 190 7.48
B 40 1.57 67 2.63
L 380 14.96 380 14.96
| 107 4.21 107 4.21
P 300 11.81 300 11.81
2.5 mm2 P ‘ (D\&
4% :
—
7 5 &
300 L g
FIGURE H11-12
Dimensions of the external resistors.
TABLE H11-7 Numeric data.
| ER-33/550 | ER-18/900 |
| mm inches ‘ | mm inches ‘
81 3.18 124 4.88
L 102 4.01 145 5.70
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FAGOR PRODUCT REFERENCES 1 2

This chapter indicates the sales references of all Fagor products.

It refers to:
Synchronous servo FXM, FKM
Asynchronous servo SPM, FM7
Modular drives AXD, SPD
Compact drives ACD, SCD
MC drives MMC, CMC

PS-25B4, PS-65, XPS-25, XPS-65, RPS-75, RPS-
45 and RPS-20.

EMK and DLC mainsfilters, auxiliary power supply

Power supply module

Accessory modules APS-24, capacitor module CM 1.60, resistor
modules RM-15 and ER.

Chokes XPS chokes and RPS chokes

Cables for signal and power

Optic fiber SERCOS® interface

Connectors On FXM and FKM motors

where it describes the meaning of each field of the sales reference of the
product.

At the end of the chapter, it shows an example of how to place an order for
the products of the Fagor catalog.

FAGOR 9

DDS
(HARDWARE)
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References of synchronous servo motors.

FAGOR PRODUCT REFERENCES

References of synchronous servo motors.

FAGOR 9

DDS
(HARDWARE)

Sales reference of the synchronous servo motors, FXM:

Fxm U0.000. 00.000- x Ui

MOTOR SERIES

‘ SIZE 1,3,57
‘ LENGTH 1,2,3,4,56,7,8
RATED 12 1200 rpm 30 3000 rpm
SPEED 20 2000 rpm 40 4000 rpm
WINDING A 400V AC
F 220VAC
FEEDBACK E1 Sinusoidal Sincoder

TYPE RO Resolver
Al Absolute multi-turn Sincos
10 Incremental TTL

FLANGE AND 0 With standard keyway
SHAFT 1 Without keyway
BRAKE 0 Without brake
OPTION 1 With standard brake (24 V DC)

9 With special brake
VENTILATION 0 Without fan

1 Withfan

SPECIAL CONFIGURATION X }
SPECIFICATION OF THE
SPECIAL CONFIGURATION 01> 27z

Al Sincos Stegmann™ SRM 50, 1,024 pulses/turn

E1 Sincoder Stegmann™ SNS 50, 1,024 pulses/turn

RO Tamagawa™ resolver

10 Tamagawa™ encoder OIH48 TS5214N510, 2500 pulses/turn

NO LONGER SOLD

SO0 Sincoder Stegmann™ SNS 60
A0 Sincos Stegmann™ SCM 70
EO Sincos Stegmann™ SCS 70

FIGURE H12-1

Sales reference of the synchronous servo motors, FXM.

Sales reference of the synchronous servo motors, FKM:

=
O
O

Fkm U0.000. 00, 00d
— 1

‘ MOTOR SERIES

‘ SIZE 2,4,6

‘ LENGTH 1,24

RATED 60 6000 rpm 40 4000 rpm
SPEED 50 5000 rpm 30 3000 rpm
45 4500 rpm
WINDING A 400V AC
F 220V AC

FEEDBACK E3 Sinusoidal Sincos

TYPE RO Resolver
A3 Absolute multi-turn Sincos
10 Incremental TTL

FLANGE AND 0 With keyway

SHAFT 1 Cilyndrical (with no keyway)
BRAKE 0 Without brake

OPTION 1 With standard brake (24 V DC)

CONNECTION 0 Rotating angled connectors
1 Cable exit without connectors

‘ SPECIAL CONFIGURATION K }

SPECIFICATION OF THE ‘
SPECIAL CONFIGURATION 01 7z ‘

A3 Sincos Stegmann™ SRM (multi-turn) (with taper shaft), 1024 pulses/turn
E3 Sincos Stegmann™ SRS 50 (taper, sheet metal), 1024 pulses/turn

RO Tamagawa™ resélver

10 Tamagawa™ encéder OIH48 TS5214N510, 2500 pulses/turn

NO LONGER SOLD
Al Sincos Stegmann™ (multi-turn) SRM, 1024 pulses/turn
E3 Sincos Stegmann™ SRS (taper, rubber flange), 1024 pulses/turn

FIGURE H12-2

Sales reference of the synchronous servo motors, FKM.
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References of asynchronous motors

Sales reference of the asynchronous motors, FM7:

Example: FM7 D 075-S1DO0-HS3

FAGOR M7 MOTOR

BASE
SPEED

1500 rpm (star), 4000 rpm (delta)

1500 rpm (single winding) A
1000 rpm (single winding) B
500 rpm (single winding) C
D

double winding)

POWER

C 215,270

(S1 cycle, in kW)

A 037, 055, 075, 090, 110, 150, 185, 220, 300, 370, 510
B 120, 170, 220, 280

D 055, 075, 110, 150, 185, 220

ENCODER

S  Standard (magnetic incremental TTL )
C OfCaxis (Ref. E2 = Sincos Stegmann)

MOUNTING

[N

Flange
3 Foot
5 Flange & foot

BALANCING
GRADE

B V10
c V5
D V3

FLANGE AND
SHAFT

0 Plaint shaft (no keyway)
1 Keyway (half keyway balancing)

SERIES

EOL1  upto9.000 rpm
EO2 upto 12.000 rpm
E03 up to 15.000 rpm
HS3 upto 15.000 rpm (hollow shaft)

Restriction 1:

Restriction 2:

Restriction 3:

RESTRICTIONS

None of the E01 and EO2 series models have double winding.

The EO2 series does not have the following models either: FM7-A110-XXXX-E02,
FM7-A300-XXXX-E02, FM7-A370-XXXX-E02, FM7-B220-XXXX-E02,
FM7-B280-XXXX-E02.

All EO1 and EO2 series models have the (foot + flange) option except:
FM7-A037-XXXX-EO0X, FM7-A055-XXXX-E0X, FM7-A075-XXXX-EOX,
FM7-A090-XXXX-EOX.

All the models of the E03 series have double winding (D), standard encoder (S),
flange (1), vibration V3 (D) and keyless (0). The available models are:
FM7-D055-S1D0-E03, FM7-D075-S1D0-E03, FM7-D110-S1D0-E03,
FM7-D150-S1D0-E03,FM7-D185-S1D0-E03, FM7-D220-S1D0-E03.

All the models of the HS3 series have double winding (D), standard encoder (S),
flange (1), vibration V3 (D) and keyless (0). The available models are:
FM7-D075-S1D0-HS3, FM7-D110-S1D0-HS3, FM7-D185-S1D0-HS3,
FM7-D220-S1D0-HS3

FIGURE H12-3

Sales reference of the asynchronous motors, FM7.

—t
3=
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References of asynchronous motors
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References of modular drives

Sales reference of the modular drives for synchronous servo motors, AXD:

AXIS DRIVE, AXD Example: AXD 1.25-A1-1
AXIS DRIVE I
1 2 ] SIZE 1 Width 77mm (08, 15, 25, 35)
2 Width 117mm (50, 75)
0w o 3 Width 234mm (100, 150 )
w 2
O = CURRENT 08 4AB8A
E © [1S1,1S3-5% | 15 75A,15A
o © ... for IGBT switching 25 125A,25A
w = frequencies of 4and 8 kHz. 35 17.5A,35A
L g 50 235A,47A
B £ 75 315A 63A
= ‘6 100 50A,100 A
O o 150 62A,124 A
2 8
[a]
0o & INTERFACE Al  Analogic
e o SO  Sercos
o g SI Sercos & Analogic
Cc o
8 ADDITIONAL 0 None
- FEEDBACK 1 Encoder simulator
L FEATURES 2 Direct feedback
FIGURE H12- 4

Sales reference of the modular drives for synchronous servo motors, AXD.

Sales reference of the modular drives for synchronous and asynchronous

motors, SPD:

SPINDLE DRIVE, SPD Example: SPD 2.50-S0-0
SPINDLE DRIVE I—
SIZE 1 Width 77 mm (08, 15, 25,35)

2 Width 117 mm (50, 75, 85)
3 Width 234 mm ( 100, 150, 200 )
CURRENT 25 16A,22A 85 50 A, 725 A
IS, Imax 35 23.1A 32A 100 70 A, 91 A
... for IGBT switching 50 31A,45A 150 90 A 140 A
frequenciesof 4 kHz. 75 42 A, 65 A 200 121 A, 170 A
25 13A,17,8A 85 37A,536A
35 18A,249A 100 56 A, 72,8 A
... for IGBT switching 50 27A,391A 150 71A,1104 A
frequencies of 8kHz. 75 32 A, 65 A 200 97 A, 1365A
INTERFACE Al  Analogic
SO Sercos
Sl Sercos and Analogic
ADDITIONAL 0  None
FEEDBACK 1 Encoder simulator
FAGOR a FEATURES 2 Direct feedback
FIGURE H12-5
DDS Sales reference of the modular drives for synchronous and asynchronous motors, SPD.

(HARDWARE)
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References of compact drives

Sales reference of the compact drives for synchronous servo motors, ACD:

AXIS COMPACT DRIVE, ACD Example: ACD 1.25-S0-0-A
AXIS COMPACT DRIVE |j_
1 Width77 mm (08,15,25)
Size 2 Width 117 mm (35)
u
CURRENT 08 04A 08A
Nominal, peak 15 75A 15A
... for IGBT switching 25 125A,25A
frequencies of
4 and 8 kHz. 35 17.5A,35A
INTERFACE Al  Analogic
SO0  Sercos

SI Sercos and Analogic

ADDITIONAL 0 None

FEEDBACK 1 Encoder simulator
FEATURES 2 Direct feedback

INDICATOR A*  Only for the ACD 1.25 model

The rest of the models do not have this indicator

References of compact drives

(*) The model ACD 1.25 - XX - X - A is the only one that has the A indicator at
the end of the reference.

FAGOR PRODUCT REFERENCES

FIGURE H12-6
Sales reference of the compact drives for synchronous servo motors, ACD.

Sales reference of the compact drives for synchronous and asynchronous
motors, SCD:

SPINDLE COMPACT DRIVE, SCD Example: SCD 1.25-S0-0-A
SPINDLE COMPACT DRIVE
SIZE 1 Width77 mm (08,15, 25)
2 Width 117 mm (35)
CURRENT
(in any duty cycle) [0): —
15 106 A
... for IGBT switching 25 175A
frequencies of 4 kHz. 35 28.0A
08  -—m
15 106A
... for IGBT switching 25 125A
frequencies of 8 kHz. 35 19.5A
INTERFACE Al  Analégic
S0  Sercos
S Sercos and Analogic
ADDITIONAL 0 None
FEEDBACK 1  Encoder simulator
FEATURES 2 Direct feedback
INDICATOR A*  Only for the SCD 1.25 model
The rest of the models do not have this indicator

(*) The model SCD 1.25 - XX - X - A is the only one that has the A indicator at FAGOR a

the end of the reference.

FIGURE H12-7 DDS
Sales reference of the compact drives for sunchronous and asynchronous motors, (HARDWARE)
SCD.
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References of MMC and CMC drives

Sales reference of the modular positioning drives for synchronous servo
motors, MMC:

AXIS POSITIONING DRIVE, MMC Example: MMC 1.25-S0-D2.D1-1-0

MODULAR MOTION CONTROL  (AXIS POSITIONING DRIVE)

SIZE 1 Width 77 mm (08, 15, 25, 35)
] 2 Width 117 mm (50, 75)
3 Width 234 mm (100, 150 )
CURRENT 08 4A, 8A
IS1, Imax 15 75A, 15A

for IGBT switching 25 125A, 25A
frequencies of 4and 8kHz. 35 17.5A, 35A
50 235A, 47A

75 315A, 63A

100 50A, 100 A

150 62 A, 124 A

INTERFACE 00  None
SO  Sercos
RS  RS422-485

FAGOR PRODUCT REFERENCES
References of MMC and CMC drives

00 None
SL2 D1 161/80
D2 81/160
SLL Al Analogic
D1 161/80
D2 81/160
ADDITIONAL 0 None
FEEDBACK 1 Encoder simulator
FEATURES 2 Direct feedback
SOFTWARE 0 None |
APPLICATIONS |
Note 1: There must always be a card in Slot 1; in other words, there are no models with

references such as MMC X.XX - XX- 00.XX - X- X.

Note 2: If the user wants to have 241/ 240 , it must be selected according to the reference
MMC X.XX - XX- D2.D1 - X- X but not according to the reference MMC X.XX - XX- D1.D2 - X- X,
in other words, it will always have the 161/80 card in Slot 1 and the 81/160 card in Slot 2.

FIGURE H12-8
Sales reference of the modular positioning drives for synchronous servo motors, MMC.

Sales reference of the compact positioning drives for synchronous servo
motors, CMC:

AXIS POSITIONING COMPACT DRIVE, CMC example: CMC 1.25-S0-D2.D1-2

-0- A

| COMPACT MOTION CONTROL (AXIS POSITIONING DRIVE)

| 1 Width 77 mm (08, 15,25)

SizE 2 Width 117 mm  (35)
CURRENT
Nominal, peak 08 4A, BA
’ 15 75A 15A
.. for IGBT switching 25 125A, 25A

frequencies 4 and 8 kHz 35 175A, 35A

INTERFACE 00  None
SO  Sercos
RS RS422-485

00 None
sL2 D1 161/80
D2 81/160
Al Analogic
sL1 D1 161/80
D2 81/160
ADDITIONAL 0 None
F R FEEDBACK 1 Encoder simulator
FEATURES 2 Direct feedback
SOFTWARE |
| APPLICATIONS 0 None I

D DS ‘ INDICATOR “ A" Only for the CMC 1.25 model |

The rest of the models do not have this indicator |
(HARDWARE)

Note 1: There must always be a card in Slot 1; in other words, there are no models with
references such as CMC X.XX - XX- 00.XX - X- X.

Note 2: If the user wants to have 241 / 240 , it must be selected according to the reference
CMC X.XX - XX- D2.D1 - X- X but not according to the reference CMC X.XX - XX- D1.D2 - X- X,
in other words, it will always have the 161/80 card in Slot 1 and the 81/160 card in Slot 2.

Note 3: The "CMC 1.25 - XX- XX.XX - X- X - A" model is the only one that has the "A" indicator
at the end of the reference to distinghish it from the wider model "CMC 1.25 - XX- XX.XX - X- X"
that is no longer sold.

FIGURE H12-9
Sales reference of the compact positioning drives for synchronous servo motors, CMC.
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Power supply references

Sales reference of the power supplies, PS-65A:

POWER SUPPLY, PS

Example:

PS - 65A

POWER SUPPLY (Mains voltage of 400 - 460 V AC)

i

POWER
(power, rated current)

65A (65 kW, 120 A)

FIGURE H12-10

Sales reference of the non-regenerative power supply, PS-65A.

Sales reference of the power supplies, PS-25B4:

POWER SUPPLY, PS Example: PS - 25B4
WITH INTEGRATED AUXILIARY 24 V POWER SUPPLY j
POWER SUPPLY (Mains voltage of 400 - 460 V AC) |

POWER 2584 (25 kw, 45 A)
(power, rated current) S (24V DC, 8A)

FIGURE H12-11

Sales reference of the non-regenerative power supply, PS-25B4.

Sales reference of the power supplies, XPS:

REGENERATIVE

POWER SUPPLY, XPS Example: XPS - 25
X-circuit POWER SUPPLY (Mains voltage of 400 - 460 V AC) ‘j
POWER 25 (25 kW, 45 A)

(power, rated current) 65 (65 kw, 120 A)

FIGURE H12-12

Sales reference of the regenerative power supplies, XPS.

Sales reference of the power supplies, RPS:

REGENERATIVE
BOOST POWER SUPPLY, RPS Example: RPS-75

REGENERATIVE POWER SUPPLY (Mains voltage of 400 - 460 V AC |j

POWER 75 (75/97 kW, 120/156 A)

(Power S1/S6,

Current IS1/1S6-40% ) 45 (45/59 kW, 72/95 A)
20 (20/26 kW, 32/41.6 A)

FIGURE H12-13

Sales reference of the regenerative boost power supplies, RPS.

=N
3=

Power supply references

FAGOR PRODUCT REFERENCES
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References of other elements

Sales reference of accessory modules:

ACCESORY MODULES Example: EMK 3040

FAGOR MAINS FILTER EMK
DLC

MAXIMUM CURRENT EMK 3040 40A
3120 120A

DLC 3042 42A
3130 130A

[ AUXILIARY POWER SUPPLY (24 V DC) E—CCEl
[ CAPACITOR MODULE (4 mF) ————————cme0

| RESISTOR MODULE (18 Q, 1480 W) ———————RM-15

FAGOR PRODUCT REFERENCES N
References of other elements

EXTERNAL RESISTOR (43, 300 W) ————————— ER-43/350
(Resistance, RMS power) (24 Q, 650 W) — ER-24/750
(18 ©, 950 W) —————————— ER-18/1100
(18 Q, 1300 W) I ER-18/1800
(18 ©, 2000 W) ——————————— ER-18/2200
(33 Q, 250 W) ————————— ER-33/550
(18 ©, 450 W) ———— ER-18/900

FIGURE H12-14

Sales reference of accessory modules.

Sales reference of the chokes for regenerative power supplies:

INDUCTANCES Example: CHOKE XPS-25

CHOKE  INDUCTIVE FILTER I

For regenerative power supplies:
XPS Power Supply XPS-25
XPS-65
RPS Power Supply RPS-75
RPS-45
RPS-20

FIGURE H12-15

Sales reference of the chokes for regenerative power supplies.

FAGOR a
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Cable references

Sales reference of signal cables:

SIGNAL CABLES Example: SEC - 20

T

SEC  SIGNAL [SIMULATOR] EXTENSION CABLE

LENGTH (m) 1,3,5, 10, 15, 20, 25, 30, 35.

Example: SEC - HD - 20

SEC-HD SIGNAL [SIMULATOR] EXTENSION CABLE - HIGHT DENSITY Ii

LENGTH (m) 1,3,5, 10, 15, 20, 25, 30, 35.

Example: EEC - 20

| EEC ENCODER EXTENSION CABLE

‘ LENGTH (m) 3,5,7,10, 15, 20, 25, 30, 35, 40, 45, 50 I

There is also the < EEC - 1A > cable that is 1.25 meters long

Example: _EEC-SP - 20

| EEC-SP  ENCODER EXTENSION CABLE - SHIELDED PAIR

‘ LENGTH (m) 5, 10, 15, 20, 25, 30, 35, 40, 45, 50

Example: REC - 20

| REC RESOLVER EXTENSION CABLE |J

‘ LENGTH (m) 5, 10, 15, 20, 25. ‘

FIGURE H12-16

Sales reference of signal cables.

Sales reference of power cables:

POWER CABLES Example: MPC -4 x 10 +[2 x 1]

| MOTOR POWER CABLE —

| LINES x SECTION [mm?] }7

| LINES x SECTION [mm?]  ( for the brake ) |

FIGURE H12-17

Sales reference of power cables.

=N
3=

Cable references

FAGOR PRODUCT REFERENCES
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Sales reference of the optic fiber:

FIBER OPTIC LINES Example: SFO -2

| SFO  SERCOS FIBER OPTIC

| LENGTH (m) 1,2,3,5,7,10, 12, 15, 20, 25. |

FIBER OPTIC LINES Example: SFO - FLEX - 15

| SFO - FLEX  SERCOS FIBER OPTIC - FLEX

| LENGTH (m) 15, 20, 25.

Fiber optic cables SFO-FLEX-15 ,20 and 25 are compatible with
SFO-15, 20 and 25 respectively, using the same connectors at their ends.
However, the SFO-FLEX - XX are more flexible than the SFO-XX.

Cable references

FIGURE H12-18

Sales reference of the optic fiber.

FAGOR PRODUCT REFERENCES N

Sales reference of the connectors for synchronous servo motors:

CONNECTORS FOR THE FXM MOTORS Example: MC 23

POWER CONNECTOR FOR FXM AMC Angled
MC  Vertical
MAXIMUM CURRENT 23 (23A)
46 (46 A)
80 (80A)

| ENCODER FEEDBACK CONNECTOR (12 pins) I— EOC 12
| RESOLVER FEEDBACK CONNECTOR (9 pins) - Roco

CONNECTORS FOR THE FKM MOTORS Example: _MC 20/6

POWER CONNECTOR FOR FKM MC

‘ MAXIMUM CURRENT 20/6 (20A)

ENCODER FEEDBACK CONNECTOR (12 pins) [ Eoc12
| RESOLVER FEEDBACK CONNECTOR (9 pins) - RocyY

FIGURE H12-19

Sales reference of the connectors for synchronous servo motors.
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Order example

QTY

FAGOR AUTOMATION S. COOP. LTDA
REFERENCE

DESCRIPTION

UNIT
PRICE

Uss

NET
PRICE
UsS $

WRNRPRRPRNNR PR

FXM 33.30A.R0.000
FXM 33.30A.R0.000
MC 23

AXD 1.15-A1-1

SPM 112LE.E0.00000.1
SPD 2.50-A1-1

PS-25A

REC-5

EEC-5

SEC-1

TOTAL DRIVE SYSTEM

Axis motor 5,77 Nm, 3.000 with resolver
Axis motor 5,77 Nm, 3.000 with resolver
Motor power connectors (socket)

15 A axis drives with encoder simulator
7,5 kW S1 spindle (1.500 a 7.500 rpm)
50 A spindle drive with encoder simulator
25 kW Power Supply

5 mts Resolver extension Cable

5 mts Encoder extension Cable

1 mt Signal Encoder Cable

FIGURE H12-20

Order example.

=N
3=

Order example
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v
Module identification

Each electronic module is identified by its characteristics plate. It indicates the
model and its main technical characteristics.

WARNING: The user must make sure that the references indicated on the
packing list of the order match those supplied by each module on its
characteristics plate before making any connection to avoid any possible
shipping errors.

Fagor Automation,
S. Coop. (Sp.ﬂn)

5 CAP POT VAR SEP
1A 03A (3A O1A 01A

Fagor Automation,
S. Coop. (Spain)

mopeL: AXD 115-S0-0
wPuT:  456-800V D.C
outeur, 3x0-460V AC.  TA  0-800Hz

FIGURE H12-21

Module identification plates. A. Version label B. Characteristics plate.

The versions plate shows the hardware and software versions of the
equipment. For example, the IGBT board mounted in this module has version
01A (IGB); the software version is 0306 (SOF).

These two plates fully identify the module and must be referred to when
repairing or replacing these units. They make it easier to solve compatibility
conflicts between different versions.

The drive module is also labeled on its package:

parauonsion— pacor g (€
MODELO: AXD 1 15 S0-0

VERS SOF MSC VEC IGB RS CAP POT VAR SER
03.0612& 03A 01A 01A 03A 03A 01A O01A

PIEZAN°DE REFERENCIAP) 840010028

HIHIHIIILI[IHJIIILHHLIIHUIMIIHIILIIIJ_ o

CANTIDAD (@)

L

PROWEEDCR (V)

NUMERO DE SERIE (S} 200001 1283
8O0 0 A T

FIGURE H12-22

Packaging label of the drive module.
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COMPATIBILITY

v
Mains voltage

Originally, the drives and power supplies were designed for a mains voltage
of 380 V AC (50/60 Hz). They all have been now redesigned to work with
mains voltage ranging between 380 - 460 V AC (50/60 Hz).

Their identification comes on the label that each of these module has.

Elements for 380 V AC Elements for 380- 460 V AC

3 F Au i Fi Au i
e agor tonmation, agor tomat i on,
S s (san  |Facor | € Saop (sam | PAoor P | C €
Q
2 MODEL | PS-25 MODEL | PS-25A
g INPUT |3x380 Vac 50/ 60Hz INPUT |3x380+-460Vac 50/ 60Hz
g QUTPUT [600 Vdc 45A QUTPUT |537- 650 Vdc 45A

Fagor Automati on, Fagor Automation,
w | S Coop-(Spaim FAGORa <€ S. Coop. ( Spai n) FAGORa c€
1]
> MODEL |AXD 1.15-Al1-1 MODEL |AXD 1.15-Al1-1
=
o INPUT |600-800 Vdc INPUT |456-800 Vdc

3x0+460 Vac 7A
QUTPUT [3x380 Vac 7A 0-800Hz QUTPUT [ 0- 800HZ
FIGURE H13-1

Module identification labels. Operating mains voltage.

v
Compatibility

The elements ready for mains voltage between 380 - 460 V AC:

O Drive (version MSC 12A and later).
O Auxiliary power supply APS 24 (version PF 05A and later).

O Capacitor module CM 60 (version 01A and later) or CM 1.60 (version [CAP
00A] [VAR 02A] and later) replacing the previous one.

O Mainsfilters EMK or DLC compatible with all power supplies PS, XPS and
RPS.

The elements ready for mains voltage between 380 V AC:

O Drive (version MSC 11A and older).
O Auxiliary power supply APS 24 (version PF 04A and older).

O Capacitor module CM 60 (version 00A and later) or CM 1.60 (version [CAP
00A] [VAR 02A] and later) replacing the previous one.

O Mains filters Power-Pro are not compatible with power supplies PS-
O0OA, PS-25B0O, XPS and RPS.

FAGOR a

DDS
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Module replacement

Replacing 380 V AC module with a new 460 V AC module involves:

O Drive MSC 12A or later.

O Auxiliary power supply APS 24 PF 05A and later.

O Capacitor module CM 1.60 (version [CAP 00A] [VAR 02A] and later).

It may be incorporated into any servo drive system regardless of its power
supply.

O Power supply PS-0O0A.

A PS-0O0 power supply is required if the system includes an element that
must work at a mains voltage of 380 V AC like an "MSC 11A" drive or an
APS 24 "PF 04A" power supply or a capacitor module CM 60 "00A".

A PS-0O0 is a PS-OOA factory limited to work at 380 V AC. It will admit
a mains voltage limited to 380 V AC.

If the system includes only "MSC 12A" drives, there is no compatibility
problem. It will admit a mains voltage between 380 V AC and 460 V AC.

O Power supply PS-25B0.

A PS-25B3 power supply is required to work at 380 V AC if the system
includes an element that must work at a mains voltage of 380 V AC like
an "MSC 11A" drive or a capacitor module CM 60 "00A".

O Compact drives.

The compact drives (version MSC 05A and later) are designed to also run
at 380-460 V AC; a PS-25B4 power supply must be installed; they have
no compatibility problems with previous equipment.

Y VECON® board

The compatibility between this board and the software versions is:

TABLE H13-1 Compatibility of the VECON® board.

VECON® board version Software version
VEC® 03A and older v.03.07
v.03.24
VEC® 04A and later v.04.08

It is not possible to regulate with direct feedback when using a drive with
software versions v.04.xx and v.05.xx and an asynchronous motor FM7.
It is possible with versions v.06. xx and later.



Y VECON26® board

This board replaces the VECON® board expanding the capacity of the flash
memory and increasing the operating speed of the flash memory and of the
RAM memory.

TABLE H13-2 Compatibility of the VECON2® board.

Version of the VECON2® Software version

—t
=

v.05.08

VEC® 01A and later v.06.01

Software versions v.04.xx and v.05.xx of the drive have the same features.
Their only difference consists in that they are supported by different
hardware platforms because they have only VECON® and VECON2®,
boards respectively.

COMPATIBILITY
VECON2® board

It is possible but not recommended to have the same machine with
several units where one controls its motor with a v.04.xx version and
hardware with VECON® another one that controls its motor with a v.05.xx
version and hardware with VECON2® and a third one that control its
motor with v.06.xx version and hardware with VECON2®.

vBoot for VECON2e

The boot of version v.06.02 of the WinDDSSetup allows loading the
software versions on VECON2® (version VEC2® 02A).

The boot of previous WinDDSSetup versions is incompatible with board
versions VEC2® 02A.

¥ SERCOS® board (at 16 MBd)

This board will not be compatible with software versions older than
v.06.05.

With software versions v.06.05 and later, this new board may be used to
exchange data between the CNC and the drives that make up the SERCOS®
ring at 2, 4, 8 and 16 MBd.

Therefore, in order to select a baudrate higher than 4 MBd, the drive must
have this SERCOS® board and software version v.06.05 or newer.

Drives having this board or older ones may be added to the SERCOS®
ring. However, all the drives must set with the same transmission speed.

vRecognizing RPS-XX power supplies FAGOR a

From version v.06.10 on, it recognizes the identifier of RPS-C10 regenerative

regulated power supplies and their parameters may be set. DDS

(HARDWARE)

WinDDSSetup versions older than v.06.10 are incompatible with RPS-00OI
power supplies.



0O O O Compatibility

COMPATIBILITY '

FAGOR a

DDS
(HARDWARE)




	DDS (Hardware)
	DDS SYSTEM DESCRIPTION
	Description
	General diagram
	Stages of the DDS system configuration
	Example procedure


	POWER SUPPLIES
	Overview
	Non - regenerative power supplies
	PS-65A module
	PS-25B4 modules
	Connectors
	Power connectors
	Start-up procedure


	Regenerative power supplies
	XPS-25 and XPS-65 modules
	Connectors
	Power connectors
	Other connectors
	Start-up procedure


	Regenerative regulated power supplies
	Modules RPS-75, RPS-45 and RPS-20.
	Power derating
	Operating cycles
	Other elements
	Connectors
	Power connectors
	Other connectors
	Module power-up
	Operating modes



	DRIVE MODULES
	Modular drives
	Technical data
	Load duty cycles
	Current derating
	Power derating
	Block diagram
	Connector layout
	Other elements
	Function of the connectors

	Compact drives
	Technical data
	Load duty cycles
	Current derating
	Power derating
	Connector layout
	Other elements
	Function of the connectors

	Turning a drive on

	AUXILIARY MODULES
	Mains filters
	EMK series
	DLC series

	Chokes
	Choke XPS-XX
	Choke RPS-XX

	Resistor modules
	RM-15 series
	ER - X/X series

	Capacitor module
	CM 1.60 series

	Auxiliary power supply module
	APS 24 connectors. Description
	Status indicator lamps


	SELECTING CRITERIA
	Selection of the synchronous motor and its associated drive
	First motor pre-selection
	Second motor pre-selection
	Third motor pre-selection
	Drive selection

	Asynchronous spindle motor and servo drive selection
	Power demanded from a motor for a particular load
	Power required by the load
	Power needed for the acc/dec of the asynchronous spindle motor
	Drive selection

	Power supply selection
	Calculation of the power required from the power supply by the synchronous servo motors.
	Calculation of the power required from the power supply by the asynchronous motors.

	Capacitor module selection guide
	External ballast resistor selection guide

	POWER LINE CONNECTION
	Mains connection
	Protection fuses
	Differential breaker
	Isolating transformer or autotransformer
	Mains filters
	Line inductance

	Types of mains
	TN diagram
	TT diagram
	IT diagram

	Mains connection cables

	DDS SYSTEM INSTALLATION
	DDS system location. Considerations
	Environmental considerations
	Mechanical considerations
	Climatic considerations
	Ventilation related considerations
	Cabling related considerations

	Inductive components. Considerations
	DDS system installation. Preparation
	DDS system installation. Procedure
	Inter-modular connection
	Power bus connection
	Joining the chassis between modules
	Ground connection
	Internal bus connection
	Connection to the external Ballast resistor

	Power supply connections
	Control power supply for the modules
	Connection of the APS 24 power supply
	Connection of the auxiliary power supply integrated into the PS-25B4 and XPS-XX modules.
	Connection of the auxiliary power supply integrated into the RPS-XX modules

	Connection of the control and communications signals
	Motor feedback connection
	Direct feedback connection
	Encoder simulator connection
	Analog velocity command
	Digital outputs
	SERCOS® ring connection
	SERCOS® connection with a Fagor 8055 CNC
	SERCOS® connection with a Fagor 8040/55i CNC
	SERCOS® connection with a Fagor 8070 CNC
	RS422 serial line connection
	RS232/RS422 serial line connection with an ESA video terminal
	RS232 / RS422 serial line connection with a drive
	RS232 serial line connection between a PC and an ESA VT
	RS232 serial line connection between a PC and the drive.


	CABLES
	Mains connection cable. Power supply - mains connection
	Mechanical characteristics of the terminals

	Power cable. Motor - drive connection
	Motor feedback cables
	Encoder feedback cables
	Resolver feedback cable

	Direct feedback cable
	External incremental feedback
	External absolute feedback
	Absolute direct feedback with Stegmann® sinusoidal encoder

	Signal cables for control and communications
	Encoder simulator from the drive to the CNC
	SERCOS® optical fiber
	RS232/RS422 BE adapter

	RS232 serial line
	RS232 serial line between a PC and a drive
	RS232 serial line cable between a PC and a VT from ESA
	RS232 serial line cable between a VT and a drive

	RS422 serial line
	RS422 serial line cable between a VT and several drives (without adapter)
	RS422 serial line cable between a VT and several drives (with adapter)


	INTEGRATED SAFETY
	Definitions of the term "Machinery"
	Machine safety
	Safety related aspects
	Safe Disable (SD)
	Operation of the safety circuit
	Setup

	Application examples

	DDS SYSTEM CONNECTION DIAGRAMS
	SPD drive module with SPM spindle motor
	SPD drive module with FM7 spindle motor
	AXD drive module with FKM servo motor
	AXD drive module with FXM servo motor
	SCD drive module with SPM spindle motor
	SCD drive module with FM7 spindle motor
	Electrical cabinet drawings
	Diagrams with a PS-65A power supply
	Diagram of the maneuver
	General diagram

	Diagrams with an XPS or PS-25B4 power supply
	Diagram of the maneuver
	General diagram

	Diagrams with an RPS-XX power supply
	Diagram of the maneuver
	General diagram

	Compact system diagrams with SERCOS® connection
	Diagram of the maneuver
	General diagram

	Diagrams of a combined system with SERCOS® connection.
	Diagram of the maneuver

	Brake connection diagram of synchronous servo motors

	DIMENSIONS
	Main modules
	Power supply modules
	Modular drive modules
	Compact drive modules
	Auxiliary modules
	Mains filters - EMK -
	Mains filter - DLC -
	Chokes - for XPS power supplies -
	Chokes - for RPS power supplies -
	External resistors


	FAGOR PRODUCT REFERENCES
	References of synchronous servo motors.
	References of asynchronous motors
	References of modular drives
	References of compact drives
	References of MMC and CMC drives
	Power supply references
	References of other elements
	Cable references
	Order example
	Module identification

	COMPATIBILITY
	Mains voltage
	Compatibility
	Module replacement

	VECON® board
	VECON2® board
	Boot for VECON2®
	SERCOS® board (at 16 MBd)
	Recognizing RPS-XX power supplies



