P
( ENGeL

& ELEKTROANTRIEBE

Operating Manual

Rev. 1.3

Integrated Synchronous Servo Drives

HFI22xx / HFI26xx
HFI32xx / HFI37xx

ENGEL Elektroantriebe GmbH - Am Klingenweg 10 - D-65396 Walluf

Telefon +49 6123 9942-0 - Telefax +49 6123 9942-50 - info@engelantriebe.de - www.engelantriebe.de


http://www.engelantriebe.de/

Integrated Synchronous Servo Drives

s (EnceL

Document History a® ELEKTROANTRIEBE

Document History

Document Date Rev Changes
(dd.mm.yyyy)

HFI_BA_Rev1.0_180627_de 27.06.2018 1.0 |First revision of HFI_BA

HFI_BA_Rev1.1_180912_en 12.09.2018 1.1 | Update of the reference standards in chapters 4 and 6
HFI_BA_Rev1.2_190628_en 28.06.2019 1.2 | Update of System Data

HFI_BA_Rev1.3_201125_en 25.11.2020 1.3 |- Addition of internal wiring of DOs in installation plan

Copyright

The information and specifications in this document have been compiled with great care and to the best of our
knowledge. However, specifications differing between the document and the product cannot be eliminated with absolute
certainty. ENGEL assumes no liability whatsoever for errors or consequential damages resulting from these deviations.
No liability is assumed for damages which arise from the use of the device with the use of applications or defective cir-
cuits, either. ENGEL reserves the right to change, supplement or improve the document or the product without prior
notice. This document may not, without the express authorization of the copyright holder, be reproduced in any way or
be transmitted in another natural or machine language or on data carrier, whether this would take place electronically,
mechanically, visually or in any other manner.

Operating Manual Rev. 1.3 www.engelantriebe.de Page 1



Integrated Synchronous Servo Drives

e (EnceL

Table of Contents 4 ELEKTROANTRIEBE

Table of Contents

DOCUMENT HISTORY ueuuuuusssssssssssssssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 1
LI - 0 000 =] O 2
3 0 200 T o 0 ] 4
2 SYMBOLS USED IN THIS DOCUMENT .....ccuuuessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnss 4
3 ABBREVIATIONS USED IN THIS DOCUMENT .......ccuuuumunmnnnnnnnnnnnnnnnnnnnnnnnnnssssssnsssssssssssssssssssssssssssssssssssssssssssnnnss 4
4 SAFETY INFORMATION AND INSTRUCTIONS FOR USE....ccosmmmmmmmmmmmmmmmsmsmssssssssssssssssssssssssssssssssssssssssnnnnnnnnnnnnns 5
4.1 Definition of the direction Of rotation fOr MOTOIS....... .. eueeeieieieieiireeerererererererererererererererernsennsnnnsnsnsnsnsnnnsnnnnnnnnes 5

5 FUNCTIONAL DESCRIPTION .....ccuuuuuuusnsnnnnnnnnnnnnnsnsnsnsnsnsnsnsnsnsnsssssssssssnssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnnss 6
LT R Y oL GV PP PTT R PRRPPPPIN 7

6 TECHNICAL DATA ....cccocumeenmnnnnnnnnnnnnnnnnnnsnsnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssnnnns 8
LT =11 = D - | = PP 8
6.2 SYSTEM Data HEL22XX ..ovuiiriiiiiiiies it s e e e e s s s st s e e s e e e e ea e e ea s e ea s e s a s e e e e e e e ean s e ea s e aasenn s ennsernnsennns 9
6.2.1 HFI2230 CharaCteriStiCS ...cuuvuuuuesiiiiiiirniies s s errress s s e s s e e e s s s e e e eab e s s s s e e ee s s s s s e e ernn s e s s e e nnnnnnnns 10

6.2.2 HFI2260 CharaCteriStiCS ...cuuvuuuuesiiiiieirnies e s s e rreess s s e s e e s s s e e e eas s s s s s e e ee b s s s s s e e nrnn s e e s e e e ennnnnns 10

ORC IS LS = 0 I = = T | G G P 11
6.3.1 HFI2630 CharaCteriStiCS ..cuuvuuuueriiiiiiirniis s s ee e s e s s er e e s s e e e ea s s s s e s e ee s s s s s e e e rnn s e s s e e rnennnnns 12

6.3.2 HFI2660 CharaCteriStiCS ...cuuvuuuuiiiiiiiirnias s e e erres s s e s e s s s e e s eab e s s s e e e e e s s s s s e e eann s e s s e e e ennnnnns 12

I SIS 1= 0 I = = T | 1 7 G P 13
6.4.1 HFI3260 CharaCteriStiCS ...cuuvuuuuesiiiiiiirniiis e s e e rrei s s e s e e s s s e e e ea s s s s e e e ee s s s s s e e eann s e e s e e e ennnnnns 14

6.4.2 HFI3290 CharaCteriStiCS ..vvuuruuusiiieserrrunuiassssserernrisesssessenssssasssssessensssssssesernsssssssssssesnssnnnnsesssennnsnnnns 14

RIS VLS = 0 I = = T | 1 7 G P 15
6.5.1 HFI3760 CharaCteriStiCS ...cuuvuuuueiiiiiiiirniins s s e reret s s e s s e e s s e e e eab e s s s e e e e e s s s e s e e nann s e s e e e e nnnnnnns 16

6.5.2 HFI3790 CharaCteriStiCS ..ueuuruuussiierrerrnnniasesssssernriisssssessrersssassssssesensssesssesernsnnsssssssesnsnnnnssesssenennnnnns 16

6.6 Important technical INfOrmMation .........ceeuueeiniii i e s 17
6.6.1 REgENErative OPEIatioN ......oiccuuiiiiiii i rer s s s s e e s s era s e s er s e e raa s s e rrn s e ren s e nrnn s e renan 17

6.6.2 LEAA fUSES ..oiiieerrrrisieeieeieetiias e s e e s e ee e s s e s e e e e rer e e e eeeeeeba e e e e e e e e e ea s e e e e e e e e ee s e e e e e e eenrr e e e e eeernranan 17

Lo ST Y= VT 11 = o= = oy PPN 17

6.6.4 Safety INSTAllatioNS .......ociiiii e e e e e 18

7 DSERV SERVICE SOFTWARE ........cccuuumueumenenennnnnnnnnnnnnnnnnnnnnsnnnsnsnsnsnsnsssnsnsnsnsssssnsnsssnsssnsnsnsnsnnnsnsnsnsnnnnnnnnnnnnnnnnss 19
A B T =) I =Te (8T =T L= L PPN 19
7.2 Installation and start-up oOf the Program .........ooiiiiiiiiiii et e r e e r e s 19
7.2.1 Installation Of the SOfIWAIE ......cii i e e e e e e e e ereraaas 19

0 0 A o =1 2 11 = PPN 20

7.2.2.1 Error messages after program SEart..........oooiueiiiiiiniiiiicii e e 20

7.2.2.2 Starting multiple iNnStaNCeS Of DSEIV .....ciiiiiiiiiiiiiee et e e e s e e s e s e e e e 21

7.3 Using the DSErV ServiCe SOfIWAIE .......ccuuuuuiiiiiiiiiiiiie et e e s s e e s e e e e e e b s e e s e e nann e as 22
256 TR R 1= 4= L PPN 23

2 T O a1 a9 1= 1 (o] T 41T [0 PP 25

786 TR 38\ o a1 o gl 4= 1 PPN 26

G TR 1= T | 011 ol 0T o1 N 28

728G TR TN o) a0 3 3= 3T PN 29

726 TR T o 1= o PPN 29

7.3.7 Note 0N 1angUAgE SEIECHION........cceiiiiiiiei i 29

8 PARAMETERISATION ....uuuussssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 30
R @o g o I =g =T =T [= o o] o PPNt 30
8.2 Operating MOAE SEIECHION. ...vuuu it i ieieeerieaes e e s e e et s e e e e e e e e et s s e e e e e e ra s s e e eeeeeresaaaseaeseeern s seseeerernsanansaaesenns 31
8.2.1 Current control/torque CONtrol MOAE........ooiiiiiiiiiiiie e e e e e e e eernnas 32

8.2.1.1 Current control with/without speed limitation ..............ueverriiiiimiiiiii 32

8.2.1.2 CUIrent SELPOINT.....iiiiiririiiin i e 34

8.2.1.3 Speed lIMIt SOUICE ...ciiveriiiie it r e e s s s e e e e e s s e s s e e e rnn e e s 35

8.2.1.4 Parameters of the current CONrol l00P......ccvvrveiiiiiiiciiii e 36

Operating Manual Rev. 1.3 www.engelantriebe.de Page 2



Integrated Synchronous Servo Drives

e (EnceL

Table of Contents @w® ELEKTROANTRIEBE
8.2.2 Speed CONLIOl MO .....cciiieii et e e e e s e e e r s e s s e e e ne b 38

8.2.2.1 Speed control with/without torque limitation ...........eviiiiii 38

8.2.2.2 SPEE SELPOINE ..ivuuiiiiii ittt e e e e e e e aae 40

8.2.2.3 TOrqUE liMIit SOUIMCE ..iiiuuiiiiiiiieie i e e e s e e s s e s s s rae s e e e e s s ean e s ernaneeeesaseennnnaens 41

8.2.2.4 Parameters of the speed CONIOl 100D ... ..eeerererererererererererererererererererernnernnnnnsnnnsnennnnnsnnnnnsnnnnes 42

S0 BN oo 1] 1 o] 11 T T 0 T o [ TN 47

< 207200 T o 3 211 Ve PPN 48

8.2.3.2 General positioNiNg ParamELErS . ... .iiiirui i i s s e e s e e e e e an 54

00 TR T 1= o <1 oo 171 T P 61

8.3 Digital iNpULS/IIMIt SWITCRES ... ..iiiiieieiie e e e s s e s e e e s s e s s e rrra s e e s aeereens 66
£ T )= oo T PP 69

£ 0 30 v 11T 71 o) T 71

9 CONNECTION ASSIGNMENT ..eccccuuuusmnmmmnnnssssssssmmmmmsssssssssssmmmnssssssssssssssmssssssssssssssnssssssssssssssssssssssssssssnssnnsssssnsss 72
9.1 X1 — SUPPIY @NA SIGNAIS .cerrrruniiiiiiiiiiii e rs e s e e s e e e e e e e e e r e r e e reee 72
LA A @1\ =T o = | I o] L1 T P 73
9.3 X3 = STO SIGNAI PIUG ..eieeeeiriiee et s e e s s e s e e e e s s s s s e e e ra s s e e e e e e e re s aaaeseaeseeern s aeeeeenernrnnanreeeaenns 74
9.4 X4, X5 — Fieldbus MOAUIES ........uoiieeriiiieriie i e e s s s s s e s s s e e s s e s s s rr s s e e nna s s s ersaseer s saennnnsesnnnnnsennnnnns 74

10 INSTALLATION ittecceuuussnnnnnnnssssssssssnsnsssssssssssssnnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnsnnsssssssssnnes 75
10.1 Cable type, cable length and ShieldiNg ........cuuuiiiiiiiiiiiiii e e e e e rnraaas 75
10.1.1 Requirements on the supply/signal line (CONNECtioN t0 X1)....iiiiruieriirriiiereninieernseseerssserrss e ernnsseenns 75

10.1.2 Requirements on the CAN line (CONNECEION £0 X2) ...iviiiiiuruiiiiiiiiiiiiiiin s e errrsrs s s e s s er e s s e e eennanas 75

10.1.3 Requirements on the STO line (cONNECION t0 X3) ...iiiiuiiiiiiiiiii it ena e eaan 77

10.1.4 Requirements on the fieldbus lines (connection to X4 and X5).......cuuuererureremmmmmmmmmmmmmmmnmmmnmnmnmmmnmnmnnnnnnes 77

OB (5 vz ]| o g e F= T =T o [P S 78

11 COMMISSIONING....cuuuuummmmnnnnnsssssssnsnnnnsssssssssnnnssssssssssssssnssssssssssssssssssssssssssssssssssssssssssnssnsssssssssssssnsnnsssssssssnnnn 79
12 STATUS DISPLAY, ERROR MESSAGES ...cuuursmssssssssssssssssssssssssssssssssssssssnssssssssssssssssssssssss s sssssssnsssnsssnsssnssnsnnss 80
B R = |1 =3 117 )= 81
12.1.1 HFI without communication MOAUIE.........ceiiiiiiiieii i e e s e e e e e s e e ereranas 81

12.1.2 HFI with communication MOAUIE ........cuuiiiiiiii i e e e e s e e e s e e rr e e ernnseernan 81

12.1.2.1 EEREINEL/IP ...ttt e e et e e e e e e e et e e e e e e e e et e b s e e s e e e en e b e e aaeeeee 82

B A i 3 1= PP PPPPPR P PRPRPPPIPR 82

12.1.2.3 PROFINET .uuuiiiieiiietiiies e s s s seeensis s s s seseeesssaassssssesassa s e esaeseenbasanssaessensnsannseeseesnnnsnnnsnsenennnns 83

12.2 GENEIAl EITOI MESSAGES +ruuueieerrerrrunassersrerrrrsssssaererersssatastserrnratasterersnsnntseerennrnnseeetermmneereermn 84
12.3 Error messages in POSItIONING MOAE .......iveeuuruiiiiiieeiiiiiiie e s e e s s e e e e e e s e e e e e rerarae s e e s e eeern s s eesaerennnanns 85
12.4 CAN SEATUS QISPIAY ...eeeeerruiieiieeieitii e et e s ee s s e e e e e e s e s e e e e e e b e s s e e s e eesan s e e e e e e nen s e e e e e e e enrnnas 86
12.5 CAN EITOF MESSAGES ...eevvuiiriruniiireniaressseresusaersa s satessaresas s aseanssaeeaasaeesastaessnsssesnsssernsnssennnnnssemennssennnnnss 86

13 CONTROLLER OPTIMISATION ..uccirrseasssssssssssmnnssssssssssssnnssnsssssssssssssssssssssssssssssssssssssssnssnssssssssssssnnnnnsssssssssnnns 87
B T A O Yo oo )| T PSP 87
13.2 Angle sensor offset determination, Motor pole NUMDEN .........cooiiiiiiiiii e e 87
13.3 Speed controller @djUSEMENT .......uvuueieii i ceeiie e s e s e e e e re e s e e e e e errsa e e e e e e eeesn s s eeeeerernnanns 88
14 MECHANICAL DIMENSIONS......ccctmmmmmessssmmmmmnnssssssssssnnsnsssssssssssnssssssssssssssssssssssssssssssssssssssssssesssssssnssssssessnnnn 89
B I o | 0 o | 0 O P PUPP PPN 89
14.2 HFL 2630 / HFL 2660 ....00uuueeiieeieerintassesssetisssssssssssssssssasssssseesssasssssssssssssssasssessnnsssssnseesseennsssnnseeseesennnnnns 89
14.3 HFL 3260 / HFL 3290 .. c1uuuuuieiieiieeiuuues e e s s eeetassis s e s s s e etetaaae s s e e s s eetsaaa s s e s s e e e ea b a e e e e e e e ee b aaaneeaeeeeeen b neeeeeeeensaaan 90
14,4 HFL 3760 / HFL 3790 .. c1utuuuiieiieeieetunuassesseettssussssaesenssssaassaesseesssaasseseeeees s e esaesenesssaeeeeeeenensanneeeeeeennsnnnn 90
14.5 Mounting instructions for planetary gear GPK.........ccouuiuiiiiiiiiiiii e s e eenaaa 91

HFI_BA_Rev1.3_201125 en
Technical changes reserved

Operating Manual Rev. 1.3 www.engelantriebe.de Page 3



Integrated Synchronous Servo Drives

U (EnceL

Introduction & ELEKTROANTRIEBE

1 Introduction

This document describes the technical data and functions of the HFI series of integrated synchronous servo drives. It
explains the functional capabilities of the drives, serves for the drive project design and explains the correct procedure
for installation and commissioning of the devices.

The drives of the HFI series are optionally equipped with different communication modules. The specific communication
protocols are described in the corresponding documents (CANopen® Manual, EtherCAT® Manual ...).

2 Symbols used in this document

Signal

Symbol Word

Meaning

Attention! This symbol refers to safety and warning notices. Non-observance can result in personal injury
) and/or damage to property.

@ Note! This symbol refers to useful hints, which should help to avoid or find errors.

3 Abbreviations used in this document

Abbreviation Meaning

Al Analogue Input

CAN Controller Area Network

CANopen communication protocol for CAN-Bus systems

CiA CAN in Automation - CAN users’ and manufacturers’ organization
DO Digital Output

DI Digital Input

DSP 402 CANopen device profile for drives and motion control
I/F Interface

Node-ID CAN Node Identifier

PMSM Permanent Magnet Synchronous Motor

RPM Revolutions per Minute

Operating Manual Rev. 1.3 www.engelantriebe.de Page 4
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4 Safety information and instructions for use

Attention!

The safety instructions must be observed!
Non-observance of the safety instructions can result in personal injury and damage to prop-
erty.

e During the installation, commissioning and maintenance, the applicable safety and
accident prevention regulations must be observed for the specific application.

e The device applies as electronic equipment and is intended for operation in machines.
The safety instructions of the Machinery Directive (2006/42/EC) must be observed.

e  Prior to commissioning, it must be ensured that the drive does not pose any hazards
and that no uncontrolled movements can occur.

e Do not plug or unplug connectors while energized!

The following regulations apply with no claim to completeness:

VDE 0100 Low-voltage electrical installations

EN 60204-1 Safety of machinery — Electrical equipment of machines
EN 61800 Adjustable speed electrical power drive systems
Attention!

Functional Safety
For devices with functional safety (HFIxxxx-Sx00-xx) the operating instructions supplement
Integrated Drives HFI equipped with STO-Module must also be consulted.

4.1 Definition of the direction of rotation for motors

In accordance with DIN EN 60034-8 the direction of rotation is the direction viewed from the drive end. I.e. with clock-
wise rotation the shaft turns clockwise and with counter-clockwise rotation the shaft turns counter-clockwise (viewing
direction onto the shaft end).

clockwise rotation (cw) counter-clockwise rotation (ccw)

Figure 4-1. Direction of rotation for motors

Operating Manual Rev. 1.3 www.engelantriebe.de Page 5
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5 Functional description

In the HFI series of integrated drives, powerful and dynamic synchronous servo motor systems (PMSM) designed in
concentrated winding technology are combined with compact electronics to form high-quality drive systems. The devices
are designed for operation at low voltage, their cascaded current, speed and position control loops provide a dynamic
operation. The integrated positioning control offers a temporally optimised point-to-point positioning with trapezoidal or
jerk-limited speed progression.

Operation of the device is possible either via fieldbus or via digital and analogue inputs and outputs. The flexibility of the
devices is provided through communication modules. The following variants are currently supported:

e EtherCAT-communication module (Anybus CompactCom™ 40-series)
¢  PROFINET-communication module (Anybus CompactCom™ 40-series)
e EtherNet/IP-communication module (Anybus CompactCom™ 40-series)

Furthermore, the device is available in a CAN-variant. In this variant no communication module is required. Communica-
tion takes place via CANopen according to CiA DSP 402 V2.0.

The simple parameterisation/configuration of the device takes place with the parameterisation software DSerV (WIN-
DOWS, COM-Port).

Overview of features:

e dynamic compact drives for decentralised use; no space in the control cabinet required
e powerful designs with up to 1.8 Nm rated torque and 4.0 Nm peak torque

e designs for operation at 24 VDC or 48 VDC

e separated logic supply providing runtime data retention during power down conditions

e short cycle times of the PI current (100 ps), PI speed (100 us) and P position (200 ps) controllers with a powerful
signal processor

e point to point positioning functionality with linear or Sin2 speed ramp
e 12-bit high-resolution angle sensor system
e variable fieldbus interface via communication module (optional)

e CAN-interface (optional), galvanically isolated. CANopen® with implementation of device specification CIA® DSP 402
V2.0.

e available with permanent magnet parking brake
e available with planetary gear
e high protection class IP54 (higher protection class on request)

e  parameterisation/configuration with the parameterisation software DSerV (WINDOWS, COM-Port)

Operating Manual Rev. 1.3 www.engelantriebe.de Page 6
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Functional description - Type key

5.1 Type key

HFI

2660 N 2

00 -

options

List of options (non-exhaustive)

HB

co

EC

EI

PN

SC
GPK-xxx

parking brake
CANopen Interface
EtherCAT
EtherNet/IP
PROFINET

surface coating
planetary gear GPK

Options:
see list of options below

Version:
00: standard type
XX: customer specific

Supply voltage:
2: 24VDC; 4: 48 VDC

Safety:
N: non-safety
S: Safety

Drive size:
2230, 2260, 2630, 2660
3260, 3290, 3760, 3790

Series:
HFI

=
( ENGEL
L

ELEKTROANTRIEBE

permanent magnetic, installed in the motor

additional M12 connector

fieldbus communication module

fieldbus communication module

fieldbus communication module

housing

mounted onto the motor, gear reduction xxx : 1

Attention!

Functional Safety

For devices with functional safety (HFIxxxx-Sx00-xx) the operating instructions supplement
Integrated Drives HFI equijpped with STO-Module must also be consulted.

Operating Manual Rev. 1.3
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Technical Data - System Data

6 Technical Data

6.1 System Data

G

—
ENGeEeL

ELEKTROANTRIEBE

Unit Value additional information

Input Voltage™ VDC
Ambient Temperature °C
Storage Temperature °C

Number of poles

Protection Class

Analogue Inputs
AlI1 (differential input)

Digital Inputs

DI1 ... DI8 Vv

Digital Outputs

DO1, DO2

Serial Interfaces

Electromagnetic compati-
bility

Emission *2

Immunity

24 /48

0...40

-25 ... 60
6

IP54

+10V, 12 bit, R=22 kQ

0.0 < Uof < 5.0
15.0 <Uon <30

24V, 50 mA

RS232

CAN 2.0B (max. 1 MBit/s)

DIN EN 61800-3: 2012-09

DIN EN 61800-3: 2012-09

+20 %
No condensation permissible
No condensation permissible

(higher protection class on re-
quest)

can optionally be used as digital
input (DI6)

DI1 = control enable
DI4/DI5 can optionally be used
as digital output DO2/DO1

open collector, ground switch-
ing™), 33 Q series resistance,

without pull-up resistor,
can optionally be used as inputs

Communication with DSerV
parameterisation software

galvanically isolated
without termination resistor

second environment/limited
availability (Cat. C3)

second environment

*2) Cable-conducted emissions must be suppressed through appropriate filtering measures in the energy supply (e.g.

power supply unit) of the device.

Operating Manual Rev. 1.3
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Technical Data - System Data HFI22xx

6.2 System Data HFI22xx

Designation

P
( ENGEL

4 ELEKTROANTRIEBE

additional information

Rated speed
Peak speed

Rated input current™
Rated motor current™
Peak motor current™

Motor current measurement
range

Rated power™)

Rated torque™)
Peak torque

Torque constant
Voltage constant

Flange dimension

Drive length (without fieldbus
module)™

Weight

Parking Brake (optional):
Static braking torque
Power (electric)

min-1
min-!

ADC

Aspk
Aspk

Nm
Nm

Nm/A
V/1kmin

mm?2
mm

kg

Nm
w

HFI2230 HFI2260
4000 3000
5000 4000

6.1/3.0 7.1/3.6

9.5/4.8 12.3/6.2

19.5/9.8 25.0 / 12.5

27.5/13.8 55.0/27.5

95 120
0.23 0.38
0.50 0.8
0.027 / 0.054 0.033 / 0.066
3.3/6.6 4.0/8.0
47 x 47
129/ 161 159 / 191
0.85/1.0 1.15/1.3
1.0
10

24V-Type/48V-Type
24V-Type/48V-Type
24V-Type/48V-Type
24V-Type/48V-Type

24V-Type/48V-Type
24V-Type/48V-Type

without/with parking brake

without/with parking brake

automatically operated

*1) The rated input current is the direct current drawn in hominal operation (rated torque at rated speed) from the input
voltage (24 VDC or 48 VDC). The current drawn from the input voltage is proportional to the converted power, not
to be confused with the torque-building motor current, which is displayed as sine peak value in DSerV and is pro-

portional to the motor torque.

Please also observe that the supply line is lossy. This leads to a reduction in voltage and speed at the motor system
and to increased power consumption of the device. A connection line with a nominal cross-section of 1.5mm?2 al-
ready has an overall loss resistance of approx. 2x12.5mQ/m (conductors and return conductors)! Appropriate pow-

er reserves must be provided in the supply!

*2) Motor phase current as a sine peak value, which is required for the generation of the rated or peak torque. Motor
phase current is displayed in DSerV. Not to be confused with the current taken from the supply.

*3) The specified values apply for the installation of the drive on a system surface made of aluminium (A =0.1m2,
d=10mm). It must be taken into consideration that the specified continuous output power must be derated for
thermally unfavourable couplings.

*4) With fieldbus module the length of the drive increases by 14 mm.
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System Data HFI22xx - HFI2230 characteristics

6.2.1 HFI2230 characteristics

e
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n [rpm] I [A]
6000 | | 24
n = f{M
5000 ) = I =f(M) + 20
3000 S1 12
2000 range S3 8
I \ range
1000 / 4
current limit — I \
0 . 0
0,00 015 0,30 0,45 0,60
M [Nm]
Figure 6-1: HFI2230 characteristics, 24 V, 4000/5000 rom
6.2.2 HFI2260 characteristics
n [rpm] 1 [&]
5000 , . 30
n = (M) I. = f(M)
4000 ___af" 24
3000 >g 18
s1 -
2000 range 53 12
range
1000 &
/ current limit — h
0 } 1 1 o
0,00 0,20 0,40 0,60 0,80
M [Nm]
Figure 6-2: HFI2260 characteristics, 24 V, 3000/4000 rpm
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6.3 System Data HFI26xx

Designation

HFI2630

HFI2660

additional information

Rated speed min 4000 3000

Peak speed min! 5000 4000

Rated input current™? ADC 8.8/4.4 10.6 /5.3 24V-Type/48V-Type

Rated motor current™ Aspk 13.2/6.8 17.9/8.9 24V-Type/48V-Type

Peak motor current™ Aspk 26.5/13.7 37.5/ 18.5 24V-Type/48V-Type

Motor current measurement A 55.0 / 27.5

range

Rated power™) w 150 190

Rated torque™) Nm 0.36 0.61

Peak torque Nm 0.75 1.30

Torque constant Nm/A 0.030 / 0.058 0.036 / 0.073 | 24V-Type/48V-Type
Voltage constant V/1kmin 3.6/7.0 4.4/ 8.8 24V-Type/48V-Type
Flange dimension mm?2 55 x 55

Drive length (without fieldbus mm 136 / 166 166 / 196 without/with parking brake
module)™

Weight kg 1.2/1.45 1.6/1.85 without/with parking brake
Parking Brake (optional): automatically operated
Static braking torque Nm 2.0

Power (electric) w 10

*1) The rated input current is the direct current drawn in hominal operation (rated torque at rated speed) from the input

voltage (24 VDC or 48 VDC). The current drawn from the input voltage is proportional to the converted power, not to
be confused with the torque-building motor current, which is displayed as sine peak value in DSerV and is propor-
tional to the motor torque.
Please also observe that the supply line is lossy. This leads to a reduction in voltage and speed at the motor system
and to increased power consumption of the device. A connection line with a nominal cross-section of 1.5mm?2 al-
ready has an overall loss resistance of approx. 2x12.5mQ/m (conductors and return conductors)! Appropriate pow-
er reserves must be provided in the supply!

*2) Motor phase current as a sine peak value, which is required for the generation of the rated or peak torque. Motor
phase current is displayed in DSerV. Not to be confused with the current taken from the supply.

*3) The specified values apply for the installation of the drive on a system surface made of aluminium (A =0.1m2,
d=10mm). It must be taken into consideration that the specified continuous output power must be derated for
thermally unfavourable couplings.

*4) With fieldbus module the length of the drive increases by 14 mm.

Operating Manual Rev. 1.3 www.engelantriebe.de Page 11



Integrated Synchronous Servo Drives

I (EnceL

System Data HFI26xx - HFI2630 characteristics

6.3.1 HFI2630 characteristics

G
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n [rpm] 1 [A]
6000 | | . 30
n = §{M) I = (M)
5000 —— / 25
4000 \>'< 20
3000 range | 15
2000 10
/ 53
1000 / range 5
current limit —
] f . o
0,0 0,2 0.4 0,6 0,8
M [Nm]
Figure 6-3: HFI2630 characteristics, 24 V, 4000/5000 rom
6.3.2 HFI2660 characteristics
n [rpm] I [A]
5000 I I 45
n = f{M) I = £(M)
4000 36
3000 27
2000 18
53
1000 range 9
/ current limit —
1] } L 1]
0,0 0,3 0,6 0,9 1,2 1,5
M [Nm]

Figure 6-4. HFI2660 characteristics, 24 V, 3000/4000 rpm
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6.4 System Data HFI32xx

Designation additional information
HFI3260 HFI3290

Rated speed min 2600 / 3000 - / 3000 24V-Type/48V-Type

Peak speed min! 4000

Rated input current™? ADC 14.0 /8.0 -/10.8 24V-Type/48V-Type

Rated motor current™ Aspk 25.3/13.7 -/ 18.9 24V-Type/48V-Type

Peak motor current™ Aspk 51.5/ 26.8 -/ 39.5 24V-Type/48V-Type

Motor current measurement A 75

range

Rated power™) w 260 / 315 440

Rated torque™) Nm 0.95 / 1.00 1.40

Peak torque Nm 2.00 3.00

Torque constant Nm/A 0.040 / 0.077 -/0.078 24V-Type/48V-Type

Voltage constant V/1kmin 4.8/9.3 -/9.4 24V-Type/48V-Type

Flange dimension mm?2 65 x 65

Drive length (without fieldbus mm 163/ 193 193/ 223 without/with parking brake

module)™

Weight kg 2.1/2.4 2.7 /3.0 without/with parking brake

Parking Brake (optional): automatically operated

Static braking torque Nm 3.5

Power (electric) w 12

*1) The rated input current is the direct current drawn in hominal operation (rated torque at rated speed) from the input

voltage (24 VDC or 48 VDC). The current drawn from the input voltage is proportional to the converted power, not
to be confused with the torque-building motor current, which is displayed as sine peak value in DSerV and is pro-
portional to the motor torque.
Please also observe that the supply line is lossy. This leads to a reduction in voltage and speed at the motor system
and to increased power consumption of the device. A connection line with a nominal cross-section of 1.5mm?2 al-
ready has an overall loss resistance of approx. 2x12.5mQ/m (conductors and return conductors)! Appropriate pow-
er reserves must be provided in the supply!

*2) Motor phase current as a sine peak value, which is required for the generation of the rated or peak torque. Motor
phase current is displayed in DSerV. Not to be confused with the current taken from the supply.

*3) The specified values apply for the installation of the drive on a system surface made of aluminium (A =0.1m2,
d=10mm). It must be taken into consideration that the specified continuous output power must be derated for
thermally unfavourable couplings.

*4) With fieldbus module the length of the drive increases by 14 mm.
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6.4.1 HFI3260 characteristics
n [rpm] 1 [A]
5000 T | 35
n = f(M) _
4000 I =HM) _| o8
3000 51 21
range
2000 / 53 14
range
1000 — J 7
/ current limit — I\
0 } L 0
0,0 0,6 1,2 1,8 2,4
M [Nm]
Figure 6-5: HFI3260 characteristics, 48 V, 3000/4000 rom
6.4.2 HFI3290 characteristics
n [rpm] 1 [&]
5000 I | 50
4000 — I = §(M) 40
3000 30
51
2000 range 20
/ s3
range
1000 — 10
/ current limit — \
1] f . 1]
0,0 0,9 1,8 2,7 3,6
M [Nm]
Figure 6-6.: HFI3290 characteristics, 48 V, 3000/4000 rom
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6.5 System Data HFI37xx

Designation

HFI3760

HFI3790

additional information

Rated speed min 3000

Peak speed min! 4000

Rated input current™? ADC -/10.7 -/13.4 24V-Type/48V-Type

Rated motor current™ Aspk -/19.2 -/23.9 24V-Type/48V-Type

Peak motor current™ Aspk -/ 40.0 -/52.0 24V-Type/48V-Type

Motor current measurement A 75

range

Rated power™) w 440 565

Rated torque™) Nm 1.4 1.8

Peak torque Nm 3.00 4.00

Torque constant Nm/A -/ 0.077 -/0.079 24V-Type/48V-Type
Voltage constant V/1kmin -/9.3 -/9.5 24V-Type/48V-Type
Flange dimension mm?2 75x75

Drive length (without fieldbus mm 168 / 198 198 /228 without/with parking brake
module)™

Weight kg 2.95/3.5 3.8/4.15 without/with parking brake
Parking Brake (optional): automatically operated
Static braking torque Nm 3.5

Power (electric) w 12

*1) The rated input current is the direct current drawn in nhominal operation (rated torque at rated speed) from the input
voltage (24 VDC or 48 VDC). The current drawn from the input voltage is proportional to the converted power, not to
be confused with the torque-building motor current, which is displayed as sine peak value in DSerV and is propor-

tional to the motor torque.

Please also observe that the supply line is lossy. This leads to a reduction in voltage and speed at the motor system
and to increased power consumption of the device. A connection line with a nominal cross-section of 1.5 mmz2 al-
ready has an overall loss resistance of approx. 2x 12.5mQ/m (conductors and return conductors)! Appropriate pow-

er reserves must be provided in the supply!

*2) Motor phase current as a sine peak value, which is required for the generation of the rated or peak torque. Motor
phase current is displayed in DSerV. Not to be confused with the current taken from the supply.

*3) The specified values apply for the installation of the drive on a system surface made of aluminium (A =0.1m2,
d=10mm). It must be taken into consideration that the specified continuous output power must be derated for
thermally unfavourable couplings.

*4) With fieldbus module the length of the drive increases by 14 mm.
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System Data HFI37xx - HFI3760 characteristics

6.5.1 HFI3760 characteristics
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n [rpm] 1 [A]
5000 i | 50
= f{M
4000 et I = #(M) —| g0
--""'"i-'_
3000 30
s1 "
2000 rangs 20
range
1000 / 10
/ current limit — \
0 f . 1]
0,0 0,9 1,8 2,7 3,6
M [Nm]
Figure 6-7: HFI3760 characteristics, 48 V, 3000/4000 rom
6.5.2 HFI3790 characteristics
n [rpm] 1 [4]
5000 i | &5
n = f(M)
4000 ‘ % I =§fM) L 52
3000 39
s1 "
2000 range 26
53
range
1000 / 13
/ current limit — \
0 f o
0,0 1,2 24 3,6 4.8
M [Nm]
Figure 6-8: HFI3790 characteristics, 48 V, 3000/4000 rom
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6.6 Important technical Information

6.6.1 Regenerative operation

Attention!

Regenerative operation (generator mode) leads to an increase in operational voltage!
Observe permissible voltage values of the power supply and consumers connected in paral-
lel!

The device is equipped with an internal ballast circuit (brake chopper), which is capable of converting a low brake power
into heat for a short duration. Brake power conversion leads to a temperature rise in the motor system. Together with
the intermediate circuit (DC-link) capacity, dynamically occurring brake energies can be accommodated.

If the device operates quasi-statically in generator mode, suitable measures must be taken for the removal/conversion of
the energy (e.g. through an external ballast circuit).

Regenerated energy leads to an increase of the DC-link voltage, which is returned directly to the power connection of
the device and/or to the feeding direct current source (if necessary, provide a diode for the decoupling of the operating
voltage). The effect of the voltage increase when braking can be reduced, if necessary, by selecting a less abrupt, that is
a longer deceleration ramp.

If applicable, regenerated energy can be distributed to other loads connected to the supply voltage in parallel.

If regenerated braking energy cannot be converted, the terminal voltage rises until an overvoltage error (Error 4) is

Devices with 24 V operating voltage:
Ballast circuit working voltages: Vealaston > 30V, Vaalast oFr < 27V
Triggering of the overvoltage error: VErrors >32V

Devices with 48 V operating voltage:
Ballast circuit working voltages: VBallaston > 60V, Vaalast orr < 55V
Triggering of the overvoltage error: VErrors >65V

6.6.2 Lead fuses

6.6.3 Service life expectancy

The service life of the device is largely determined by the stress of the DC-link capacitors. With an ambient temperature
of 40 °C and motor current = motor rated current, a service life expectancy of approx. 15,000 h can be assumed. With
lower motor currents and/or lower ambient temperatures, higher service life expectancies arise.
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6.6.4 Safety installations

The device has extensive sensor equipment for the monitoring of the controller, power stage, motor and communication
with the outside. All occurring errors lead to the shut-down of the power stage (motor de-energised, no torque) and are
signalled by the red LED of the status display with a blinking code. Switching the power stage on again is only possible if
the cause of the error has been remedied and the error has been acknowledged by the control enable or — with fieldbus
control — has been reset via fieldbus.

The following safety functions are implemented:

e The overcurrent/short-circuit monitor detects excessive current flow in the motor phases.

e The I2t monitor protects the motor and power stage from thermal overload by limiting the motor current to

¢ The undervoltage monitor triggers as soon as the DC-link voltage falls below 18 V.

e The temperature of the power stage is measured and the power stage is switched off when the temperature
exceeds 90 °C.

e The signals of the internal angle sensor system are monitored for valid statuses. Invalid signal combina-
tions lead to the shut-down of the power stage.
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7 DSerV service software

The DSerV service software provides a simple and clearly laid out configuration of the devices. Important operating
statuses, such as speed, current, enable, etc. can be seen at a quick glance. Scalings, current limits and operating
modes are adjustable through menus. Device settings can be saved on the hard disk of the PC. The program language is
selectable: German/English.

7.1 System requirements
For the installation and operation of the DSerV service software, the following requirements apply:

e PC/Laptop with Microsoft Windows XP, Windows 7, Windows 8, Windows 10
e CDROM-Drive

e RS232 serial interface (COM1 ... COM99):
On-Board or USB/RS232 converter, supported baud rate at least 115,2 kBaud

7.2 Installation and start-up of the program

Note!

Read the licence agreement on the provided data carrier of the software before installation.
With the installation of the DSerV service software, you agree to the conditions of the li-
cense agreement.

7.2.1 Installation of the software

For the installation of DSerV it is sufficient to copy the program files to a working directory:
1. Start WINDOWS.
2. Insert the CDROM with DSerV service software in an appropriate drive.
3. Start WINDOWS Explorer and display CDROM contents (main directory).
Alternative 1 (recommended):
4. Start the file DSerV.exe directly from the CDROM. An installation menu opens.

Note: The installation menu only opens, if DSerV.exe is started from a removable data carrier such as a
CDROM.

5. Follow the further instructions in the installation menu.

Alternative 2:

6. Manually copy the entire directory tree from the CDROM to a previously created working directory on the inter-
nal hard disk of the PC.

(This process can also be applied if the software was supplied in electronic form and not on CDROM.)
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7.2.2 Program start

Before starting the program, the device must be supplied with operating voltage and the connection to the PC/Laptop

The DSerV service software is started through execution of the file DSerV.exe from the working directory on the hard
disk. (Note: The program start from a removable data carrier is not possible.)

After the start-up of the service software the DSerV program window appears and the communication to the connected
device is automatically established.

7.2.2.1 Error messages after program start

If the error message DAV file not found appears, please check if a *.dav file in the working directory corresponds to
the type of device and firmware used. If necessary, contact the ENGEL customer support.

Fehler x

I.-‘ 1 DAV file not found !
N (M:\DSerV_VE301\HFI2660-2EL45.DAV)

Clesing COM port

Figure 7-1: Error message if *.dav file is missing

If the error message No connection to the drive appears, then please check the following points:

e Is the serial cable plugged in the PC/Laptop and the device?
e Is the device switched on?

e Isthe correct interface port selected in DSerV Options > COM port (see chapter 7.3.5 Options menu)

Mo connection to the drive !

= Serial connection PC <--->» Drive ok 7
» |5 the drive operational
= Correct COM port selected ?

Retry 7

la | MNein

Figure 7-2: Error message in case of connection problems
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7.2.2.2 Starting multiple instances of DSerV
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If more than one device is connected to the PC, there is the possibility to open multiple instances of DSerV. This allows
the parallel control of all connected drives.

1.
2.
3.

Create a shortcut to DSerV.exe in the working directory.

Rename the shortcut as you like (e.g. Drive_1).

Open the shortcut’s Properties window and append /instance="Name" at the end of the Target line,
where Name is recommended to be the name of the shortcut (e.g. /instance=Drive_I), but may as well be
any other, unique name.

Note: Do not forget the space before the slash (/) and do not use any of the following characters in Name:
\/:*¥?2"<>|!

Click OK to close the Properties window.

5:; Eigenschaften von DSerV_Drive_1

Sicherheit Details
Aligemein

-
rd
=

Ziettyp:

Zielort

Ziel:

Ausflhren in:

Verknipfung

DSerV_Drive_1

Anwendung
DSerV_VW6301

Vergangsrversiorsn
Kompatisitat

€ |1V_V6301\DSerV.exe /instance="Drive_1'

‘ M:ADSerV_v6301

Tastenkombination: ‘Keme

AusfUhren:

Kommentar

Dateipfad offnen

Nomales Fenster

Anderes Symbol Erweitert

Abbrechen

Ubemehmen

Figure 7-3: Naming of instances

5. Double-click the shortcut to start the new DSerV instance.

When a DSerV instance is started, an initialisation file ,Name".ini (e.g. Drive_1.ini) will be created that
holds all program settings (like the COM port to be used) for the specific instance.

Remember that at first start-up of this instance DSerV may not automatically connect to the intended
device. Use the serial number displayed in the Drive status bar to check whether the connection has al-
ready been established to the desired device. If necessary, choose the COM port related to the device

tialisation file, when DSerV is closed. With the next start-up DSerV will then automatically connect to
the device at this port.

(E ENGEI| DSerV (Drive_1] » V6.3.0.1

ﬁ Teols 7 Z=

File

Drive

instance name

serial number

HEI2660-2 EL V4 BO(0003052011 ) (&) Enable: OFF

() no Ermors

COM port

1 15200-0dd5-1 (40 ms, LRC)

Figure 7-4: Opened instance of DSerV
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DSerV service software - Using the DSerV service software

7.3 Using the DSerV service software

(M)

Menu bar > -
Function selection Cloiey
ictual Curent [ 0.00jE
Monitor functions e Demanded Cunent; | RN | - <1
Display of:
. Actual Speed: _ l [RPM |
- Setpoints and actual Dot Some o
L= lgls - el - A
values i
- 12t monitor DE Link Volage: TS (voc)
- Temperatures Poweer Stage Input Curent N [ :oc)
- Input/output status Power Stage Input Pover:  [IEOA] (/1
Digital 1/0:
etc. g

B

123 46567 8

Do
Fieldbus status bar:
Network status, state machine,
NOde'IDI bit rate —_— > H EtherCAT () Status: Switch On Disabled [250h)
Drive Status bar. _> § HFI2660-2 EL ¥4.53 0009336620 | () Enable: OFF O ho Enars 1.. | COMT  115200-0dd-8-1 (3 ms, LRC)
: i

Device type, firmware, serial

number, enable, error messages Figure 7-5: DSerV program window

When you click on one of the Drive status fields lettered in blue, the device information and the overall operating hours

will be displayed. The overall operating hours comprise the hours of operation (supply voltage applied) and the enable
hours (power stage enabled).

Ol Device type . HFI2660-2
0 Serial numb 0009336620
= Board revisi V21 Operating Hours x
Firmware revi . ELV4.53 (syn310)
Power ON: 141:34:48
oK Enabled: 17:27:41

] EtheiCAT © Status: Switch O Disabled (250h]

£ | HFI2660-2 EL V4,53 0009336620 | () Enable: OFF O no Enars 17.102018 08:58 | COM1  115200-0dd-8-1 (5 me, LRC)
5

Figure 7-6: Drive status bar

The DSerV software is a largely intuitive software with a common Windows user interface. The menu functions of
DSerV are explained below:
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7.3.1 File menu

{_‘,; ENGEL | DSerV » V6.3.0.1
m Optimisation Meniter Diagnostic  Optiens 7 2
Connect PC «---> Drive

Disconnect PC |----| Drive
Parameter up-/download ...
Firmware download ...

Close

Figure 7-7: File menu

The following functions can be selected in the file menu:

Connect: Starts the communication with the device.
Disconnect: Stops the communication with the device.
Parameter Up-/Download

Upload transfers the current device settings to a parameter file (*.par).
The parameter files can be saved to hard disk or removable media. Before saving, you will be asked to enter a
file description. The description can later be edited by clicking the button Edit description....

Download transfers the selected parameter file to the device.

A list view presents an overview of the existing parameter files along with their descriptions and additional in-
formation. To transfer a parameter file to the drive, select an entry from the list, then click the Download but-
ton. The new parameters will be stored permanently in the drive, replacing all previous parameters.

C:ADSet\par'y
A File | Description | Original Hw | Original P/ | Original SW I Date (yyyy-mm-dd / ...] I User Name | Upload (HFI2660-4->PC)

Q File_1.par Hw + P/ compatible HFI2660-4  ELW4.60 DSei V6400  2020-12-31 /120000  User_1
O File_2.par Hw compatible HFI2660-4  ELV4.50 DSerY V6.4.00  2020-12-31 /120001  User_1 -

Change directary ...
O File_3.par HW incompatible: Dsv1032 ELV4.60 DSeY V6.4.00  2020-12-31 /120002  User_1

File_4.par 0Id file format with no HW/FW info

Figure 7-8: Parameter Up-/Download dialogue

Notel!

When you click the button Delete file, the selected entry is removed from the list,
but the file itself still exists in the directory. It is only renamed as *.~par. To delete
the file completely, an external tool like the Windows Explorer may be used.
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Using the DSerV service software - File menu

« Firmware Download: Opens the dialogue for the firmware update of the device. Follow the instructions on
the screen. During the update DSerV transmits a new software to the device via the existing connection. Firm-
ware files (*.hex) are available on request, please contact the ENGEL customer support.

Firmware: file:

'V \Fimware Releases\HFI_EL_V443 HEX Select file
0% Send

R5232 = .
-,.,_, - ﬂ, = o= |
=~z

Figure 7-9: Firmware Download dialogue

e Close: Closes DSerV.
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7.3.2 Optimisation menu

(€ ENGEL | DSerV » V6.3.0.1
File Monitor  Diagnostic  Options
Operating mode ...

Fieldbus operation ...

Current controller ...
Speed controller ...

Paositioning ¥

Digital inputs / Limit switches ...

Digital cutputs ...

Save settings

Figure 7-10: Optimisation Menu

The Optimisation menu allows you to parameterise the device.

Note!

Parameter settings that are sent via any of the submenus’ Send button have an immediate
effect on the device, but are not stored in the non-volatile memory of the device (i.e. after a
reset they are no longer effective).

Changes are only adopted to the non-volatile memory with the command Optimisation>
Save settings and then remain effective even after a power-on or other kind of reset.

The following submenus are available in the Optimisation menu (for a detailed description see chapter

e Operating mode: Selection between current control, speed control, and positioning mode. Selection of set-
point source.

« Fieldbus operation: Activation of fieldbus mode, address setting, bit rate setting.

e Current controller: Adjustment of current limits and parameters of the current controller. Specification of the
motor pole number and angle sensor offset determination.

e Speed controller: Adjustment of setpoint scaling, setpoint ramp and parameters of the speed controller.
e Positioning: Parameterisation of positioning and homing.

o Digital inputs/limit switches: Setup of limit switch polarity and limit switch monitoring.

o Digital outputs: Function assignment to the digital outputs.

o Save settings: Menu item becomes available after the transmission of a parameter. Saves changed parame-
ters/settings in the non-volatile memory of the device.
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7.3.3 Monitor menu

)

Monitor

Actual Current: m [&¢]
Demanded Curent: m [As]

Actual Speed m [RPM ]
Demanded Speed: -300,0QEEEEN

Actual Position: 0.355901:H]
Demanded Pasitior: 0.0000 88

Followsing Error: RUEETR] (R ]

Fiotor Angle [mech.] m [ “mech ]
DC Link Yoltage: [voc )
Powier Stage Input Current: m [ADC]
{_? EMNGEL | DSerV » VB6.3.0.1 Pawer Stage Input Power: [ 0.0jg
File Optimisation [[ERNEGl Diagnostic Options ? 22 Mto Temperature: )
All
Mone Power Stage Temperature: ['C]
Current It Monitar:
Speed = |
Position =
Digital 1/0:
Following Error =
o)
Rotor Angle (mech.) 1 23 456E67 8
DC Link Circuit Do
Motor Temperature
Power Stage Temperature Al
I*t Monitor il {r’}
Digital IO y
grtat iy - (Y]
Analogue Inputs 0.05
Figure 7-11: Monitor menu Figure 7-12: View of monitor values

In the Monitor menu a set of runtime values and status information can be selected or deselected individually for dis-
play.

Note!

With an increasing number of open monitor windows, the refresh rate of the individual val-
ues may decrease. Close unneeded windows.
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The following displays are available in the Monitor menu:

Current: Actual Current, Demanded Current

Speed: Actual Speed, Demanded Speed

Position: Actual Position, Demanded Position

Following Error: Deviation of the actual position from the setpoint position in positioning mode
Rotor Angle (mech.): The motor shaft’s angular position (-180° ... +180°)

DC Link Circuit: DC Link Voltage, Power Stage Input Current, Power Stage Input Power

Motor Temperature: For integrated drives, motor temperature = power stage temperature.
Power Stage Temperature: Temperature of the power stage

I2t Monitor: Shows the overcurrent capability of the device.

Rising values: Overcurrent condition

When reaching 100 %, the motor current is automatically reduced to motor rated current.
When falling below 50 %, overcurrent capability is resumed.

Digital I/0: Shows the actual status of the digital inputs and outputs.

Colour Overview:

_ Function = True Function = False

DI in use light green white
DI idle dark green grey
DO in use light yellow white
DO idle dark yellow grey

Analogue Inputs: Shows the voltage value of the analogue input.
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7.3.4 Diagnostic menu

& encet osew - VeSS
File Optimisation Monitor Diagnoslic Options  Tools !

CAN monitor
Event log

Oscilloscope

Figure 7-13: Diagnostic menu

The Diagnostic menu offers additional utilities for setting up and evaluating the device:

e CAN monitor: Display of the current CANopen object contents. Up to 10 objects can be displayed at the same
time. Object contents can be displayed individually in binary, decimal or hexadecimal system. To change the
numeral system, right click on the appropriate value field and choose the desired numeral system.

Objects with write access can be changed via the CAN editor, which opens when you double click the object’s
value field. A new value is transmitted to the drive by clicking the green arrow or by hitting the enter button.

ENGEL | DSerV = CAN monitor @
C4Mopen® abject Inges [hew] Progedy ubinges, Yalue ﬂ
el 5 tusword ENGEL | DSerV - CAN editor S 000 0000 0700 0000 i

<l

Controlword

x| 1 bin 00000000 0000 0000 bin,
—_—

L — = 1 dec.

Modes of Dperation - - r

ECEITE - B - | e =
IS - 2N - | SRR - I -

RN - B - | ccdecimo 0 e
T o ol 0 e
TR - 0 e
T - | e =

<l

<

<l

decimal 0 dec

<l

<l

o s o o |

<l

<l

<

Figure 7-14: CAN monitor

e Oscilloscope: The oscilloscope function can be used to record time-continuous analogue and digital signals of
the drive.

.....

Figure 7-15: Oscilloscope view
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e Event log: When you open the event log, all events stored in the internal memory of the device are displayed.
There are 3 types of entries: Errors, warnings and info.

With the Erase button you can choose to delete the list view or the log buffer.

Deleting the /ist view deletes the contents of the event log window, so that only new events that occur after de-
letion are displayed.

When the /og buffer is cleared, the entries are deleted from the internal memory of the device. At the same
time, a new info entry is generated that indicates when the memory was last deleted.

&, ENGEL|DSerV - Eventlog =B R

Erase

Itern Timestamp PC Timestamp Drive | Ewent code | Ewent type Description Index Description Subindex
06.03.2017 - 122337 30:47:29

34 276147 10.32768  ERROR intemnal error ?

Figure 7-16: Event log

7.3.5 Options menu

(= ENGEL|DSerV/ » V6.3.0.1
File Optimisation Monitor Diagnastic |

COM port » = COMI
- com3
Close
Figure 7-17: Options menu

In the Options menu the COM port to be used can be selected. It may take a few seconds until all COM ports
(COM1 ... COM99) are scanned and the ones that were found are displayed. When a COM port is selected, DSerV imme-
diately tries to establish a connection to the device via this port.

7.3.6 ? menu

I:_:; EMNGEL | DSerV » ¥£.3.0.1
File Optimisation Menitor Diagnostic Options % -

ENGEL homepage
Info

Figure 7-18: ? menu

e ENGEL Homepage: Link to the ENGEL Homepage
e Info: Shows the DSerV software version

7.3.7 Note on language selection

In DSerV you can choose between German and English. Please note, however, that the display of the decimal/thousand
separators does not change when switching. For this to happen, the regional format must be set to the selected lan-
guage in the Windows system settings.

1 lIstposition: 1.199. 4722 i} Actual Postion: 1.199.471 70
Sallposttior: 0.0000§¢IH Demanded Positior: [R]
Figure 7-19: german number format Figure 7-20: english number format
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8 Parameterisation

The integrated drives can be used as current (i.e. torque), speed or position controllers. The parameterisation of the
devices takes place through an RS232 serial interface with the parameterisation software DSerV. Changed parameters
have an immediate effect on the drive, but are only adopted with the menu item Optimisation > Save settings in the
non-volatile memory.

8.1 Control interface selection
DSerV menu Optimisation - Fieldbus operation

(® ENGEL | DSerV - V63.0.1

File QOFOEEREIN Monitor Diagnostic  Options 7 2=

Fieldbusz operation

Operating mode ... Fieldbus operation
®  Fieldbus operation ... Fieldbus: _E‘
Fieldbus: £
Current controller ...
Baud rate:
Speed controller ...
Positicning ? Mode-0: ooz

Digital inputs / Limnit switches ...

. Send Cloze
Digital outputs ...
igital outputs Send Cloze

Save settings

Figure 8-1: I/O interface selection Figure 8-2: Fieldbus interface selection

The devices feature 2 types of control interfaces:

e I/O interface: operation via digital and analogue inputs and outputs

e Fieldbus interface: operation via pre-installed fieldbus (order option)

The activation/deactivation of the corresponding fieldbus interface as well as the selection of the transmission parame-
ters like Node-ID and bit rate take place through the DSerV menu Optimisation - Fieldbus operation. After clicking
the Send button, you will be asked if you want to save the settings. Answer ,Yes” and then reset the device to activate
the chosen control interface.

The description of the device functions in this document assumes operation without fieldbus (I/0 mode). In fieldbus
mode the same functionality is basically available and is described in detail in the corresponding fieldbus manuals. For
reference, the relevant fieldbus objects/signals are also listed in this document.

@ Notes for fieldbus operation!

e All parameters can be changed via the corresponding DSerV menus. Some parame-
ters can additionally be addressed as objects via fieldbus. If parameters are
changed in DSerV, the new values are immediately visible in the corresponding ob-
jects (if available).

o If the parameters are changed via fieldbus, the new values are also immediately vis-
ible in the DSerV CAN monitor. In contrast, other DSerV menus that are already
open are not constantly updated and must be closed and reopened to reflect the pa-
rameter changes.

e The drive’s PROFINET implementation uses communication modules, which translate
the PROFIdrive protocol into the CANopen protocol. All PROFIdrive objects from
0x2001 — OxE9FC are mapped one-to-one to CANopen objects 0x2001 — OxESFC.
Thus, every object in this range can be addressed with the same object index as in
CANopen. For cyclic data exchange the PROFIdrive standard telegrams 1 and 9 and
the ENGEL specific telegram 100 are provided.
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8.2 Operating mode selection
The drives feature the following operating modes:

e  Current control:
- current control without speed limitation
- current control with speed limitation

e Speed control:
- speed control without current limitation
- speed control with current limitation

¢ Positioning:
- homing
- linear positioning mode
- turntable positioning mode

(= ENGEL | DSerV - V6.3.0.1

F\IeMomtor Diagnostic Options 7 Zz= [

#*  Operating mede .. Dperating mode

Fieldbus operation ... Type of contrat Lirriit

. -
Current controller ... + Current control [~ Speed limit

" Speed control
Speed centroller ... p i
N = Pogitiohing
ositionin >
’ r

Digital inputs / Limit switches ...

Digital outputs ... Setpoint source

Save settings ™ Analogue input A1 O
" R5232 ol

&+ Constant values

Constant valugs

Const. value 1

Const. value 2

100,004
Close

Figure 8-3: Selection menu for operating modes and setpoint sources

The operating modes can be selected as follows depending on the control interface type:

Control I/F Menu, Object, Telegram

I/O mode Optimisation - Operating mode

CANopen Modes of Operation [6060x]

EtherCAT Modes of Operation [6060]

EtherNet/IP Modes of Operation [6060x]

PROFINET Standard Telegram 1 and 9, ENGEL Telegram 100
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speed limitation

8.2.1 Current control/torque control mode

The inner torque of PMSM motors is strictly proportional to the torque producing current ig. Only in case of overload,
where T >> Tnom, @ noticeable non-linearity occurs. Because of the proportionality the current and torque control are set
equal here, but in reality the current is the controlled variable and not the torque.

The torque-to-current ratio is determined by the torque constant of the motor (in Nm/A) as stated in the data sheet.
8.2.1.1 Current control with/without speed limitation

Current control can be carried out with or without speed limitation. Current control with speed limitation can be used, for
example, to limit a current-controlled drive to a defined speed when there is no load. Without limitation the drive would
accelerate to its maximum possible speed.

(& ENGEL | DSerV » V6.3.0.1
File Monitor  Diagnostic  Options 7 Z2 8
® Operating mode ... Operating mode
Fieldbus operation ... Type of contrat Lirnit

=
Current controller .. +_Current control [~ Speed limit

™ Speed control
Speed controller ... 4

e  Paositioning
ositionin >

2 r
Digital inputs / Limit switches ...

Digital outputs ... Setpoint source

Save settings " Analogue input &1 &
" R5Z232 =

{+ Constant values

Constant values
Canst. walue 1
100.00[4

Cangt, walue 2
100,00

!

Close

Figure 8-4. Selection of current control without speed limitation

Current control without speed limitation can be selected as follows depending on the control interface type:

I/0 mode Optimisation - Operating mode > Current control

CANopen Modes of Operation [6060,] = 4

EtherCAT Modes of Operation [6060,] = 4

EtherNet/IP Modes of Operation [6060,] = 4

PROFINET ENGEL Telegram 100: Modes of Operation [6060] = 4
(not available via standard telegrams)
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(€ ENGEL | DSerV » V63.0.1
File Monitor  Diagnostic  Options ? Z= 8
®  Operating mode ... Dperating mode

Fieldbus operation ... Type of contral Lirnit

= —
Current controller ... +_Cunent control [V Speed limit

" Speed control

Speed controller ...

- R " Pazitioning
ositicnin
: r
Digital inputs / Limit switches ...
Digital outputs ... Setpaint source Lirnit source
Save settings " Analogue input A17 " Analogue input 41
" R5232 ¢ R5232
¢ Constant values
Congtant values
Congt. value 1
100,00
Congt. value 2
10000

Send Close

Figure 8-5: Selection of current control with speed limitation

Current control with speed limitation can be selected as follows depending on the control interface type:

Control I/F Menu, Object, Telegram

I/0O mode Optimisation > Operating mode - Current control + Speed limit
CANopen Modes of Operation [6060,] = -4
EtherCAT Modes of Operation [6060h] = -4
EtherNet/IP Modes of Operation [6060,] = -4
PROFINET ENGEL Telegram 100: Modes of Operation [6060n] = -4
(not available via standard telegrams)

Note!
For the proper function of the current control mode with speed limitation, the param-
eters of the speed controller must also be set. The acceleration and deceleration ramps
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8.2.1.2 Current setpoint

(= ENGEL | DSerV - V63.0.1

5 ® Operating mode ... Dperating mode

Fieldbus operation ... Type of conirol

& Current control
Current controller ...

e
( ENGEL

4 ELEKTROANTRIEBE

Limit
¥ Speed limit

% HFI2660-2 EL /4 53 0009336620 | () Enable: OFF
&

" Speed cantral
Speed controller .. s

" Positioring
r

Positiening >

Digital inputs / Limit switches ...

Digital outputs ... Limi source

Selpoint source
€ Analogue input 411 @ Analogue input A1

Save settings
—— ()

= R5232

" Constant values

[0
o]
e

Close

Q) o Emors 17102018 10:10 COM1  115200-0dd-8-1 (5 ms, LRC)

Figure 8-6. Selection of setpoint source

The current setpoint can be selected as follows depending on the control interface type:

Control I/F Menu, Object, Telegram

I/O mode

CANopen
EtherCAT
EtherNet/IP
PROFINET

Optimisation > Operating mode > Setpoint source
The following current setpoint sources can be chosen:
e AI1
Differential analogue input voltage, £10V 2 +£100 %.

e RS232 (test function)
If RS232 is selected as setpoint source, a setpoint slider appears automatically on the left
side of the DSerV window. A coarse adjustment of the setpoint is possible with the slider.
The setpoint can be changed in 10 % steps using the arrow keys and in 0.1 % steps by left-
clicking in the free space of the slider component.

¢ Constant values
Two fixed setpoints can be defined via constant value 1/2. Digital input DI6 switches be-

The setpoint values are defined as a percentage of the motor rated current (adjustable via Op-
timisation > Current controller > Motor rated current), i.e. 100 % = motor rated cur-
rent.

Target Torque [6071h]

Target Torque [6071h]

Target Torque [6071x]

ENGEL Telegram 100: Target Torque [6071]
(not available via standard telegrams)

g

Notes!

Setpoints via RS232 are for test purposes only.

Current setpoints take effect without delay, i.e. without setpoint ramp.

active in current control mode. Here, if polarity is negative, current setpoints will be invert-
ed.
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8.2.1.3 Speed limit source

(E ENGEL|DSerV « V63.0.1

File Mornitor Diagnostic  Options 7 =2 @8

e ®| Operating mode ... Operating mode

i Fieldbus operation ... Type of cantrol
Current controller . 2 Bl el

€ Speed contial
Speed controller .. peed conio
et N " Positioning
ositionin
& =

= Digital inputs / Limit switches ...

- Digital cutputs . Setpoint source

- Save settings ¢ Analogue input A1

. - & RS232

- - " Constant values

~

E HFI2BE0-2 EL 4.53 0009336620 | () Enable: OFF Q) noEmors
&

P
( ENGEL

4 ELEKTROANTRIEBE

Limit
¥ Speed limit

Limit souree
& Analogus input A1
p

Close

17102018 10:10 COM1  115200-0dd-8-1 [5 ms,

Figure 8-7: Selection of limit source

A limit source can only be selected, if speed limit is activated. The limit value can be selected as follows depending on

the control interface type:

Control I/F Menu, Object, Telegram

I/0O mode Optimisation - Operating mode - Limit Source

e AIl

e RS232 (test function)

tions of rotation.

The following speed limit sources can be chosen:

i.e. a negative limit value has the same effect as a positive limit value. This applies in both direc-

Differential analogue input voltage, £10V 2 +100 %.

If RS232 is selected as limit source, a setpoint slider appears automatically on the left side of
the DSerV window. A coarse adjustment of the limit value is possible with the slider. The limit
value can be changed in 10 % steps using the arrow keys and in 0.1 % steps by left-clicking
in the free space of the slider component.

The limit values are defined as a percentage of the Setpoint Scaling (adjustable via Optimisa-
tion > Speed Controller > Setpoint Scaling), i.e. 100% = Setpoint Scaling value (see

CANopen Dynamic Speed Limit [20034]
EtherCAT Dynamic Speed Limit [2003y]
EtherNet/IP Dynamic Speed Limit [20034]
PROFINET ENGEL Telegram 100: Dynamic Speed Limit [2003]

(not available via standard telegrams)

Note!
Limit values via RS232 are for test purposes only.
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8.2.1.4 Parameters of the current control loop

DSerV menu Optimisation - Current controller

(€ ENGEL | DSerV - V6.3.0.1

FiIeMonitor Diagnostic  Options 7 Z2 |

Operating mode ... Current controller

Motor peak curent:  [igRERII] [&,]
taotor rated curent; m [ & 3 ]

Fieldbus operation ...

®  Current controller ...

Speed controller ...

Positioning > Proportional gain: 0.0500
Digital inputs / Lirnit switches ... Time constant: 000100 EEEEEr|

Digital cutputs ...

Save settings Mumnber of poles: Resolver offzat:

I j [N [ mech]
Auto-Determination ...

| Cloze |

Figure 8-8: Parameters of the current control loop

This menu item allows to set the parameters of the current control loop. Parameters for which no fieldbus object is spec-
ified below can only be changed here.

Motor peak current: A boost current which is made available by the drive temporarily (typically a few sec-
onds), e.g. during motor acceleration. Motor peak current is the highest possible motor current in the operating
modes speed control and positioning. (In current control mode the motor current is limited to motor rated
current, instead.)

Motor peak current is freely selectable, but must not exceed the value specified in the data sheet.

Control I/F Menu, Object, Telegram

I/0O mode Setup via DSerV
CANopen Max Current [6073h]
EtherCAT Max Current [6073h]
EtherNet/IP Max Current [6073h]
PROFINET Max Current [6073h]
(not available via telegrams, must be directly addressed)

Motor rated current: The current that the motor and electronics can carry permanently without thermal over-
load.

With I/0 control, a current setpoint of 100 % corresponds to motor rated current.

With fieldbus control, current setpoints (7arget Torqgue) greater than motor rated current can be set, but will
internally be limited to motor rated current.

Furthermore, the motor current will also be limited to motor rated current, when the I2t monitor is active (see

Motor rated current is freely selectable, but must not exceed the value specified in the data sheet.

Control I/F Menu, Object, Telegram

I/0 mode Setup via DSerV
CANopen Motor Rated Current [6075h]
EtherCAT Motor Rated Current [6075h]
EtherNet/IP Motor Rated Current [6075h]
PROFINET Motor Rated Current [6075h]
(not available via telegrams, must be directly addressed)

Note!
Motor current values are stated as sine peak values.
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control loop

e Proportional gain: Proportional gain of the PI-type current control loop (kp ; = 0.0000 ... 1.0000).

Control I/F Menu, Object, Telegram

I/O mode
CANopen
EtherCAT
EtherNet/IP
PROFINET

Setup via DSerV

Torque Control Parameters [60F6y sub1] > kg

Torque Control Parameters [60F6y, sub1] > kg

Torque Control Parameters [60F6y sub1] > kg i

Torque Control Parameters [60F6y, sub1] > kg

(not available via telegrams, must be directly addressed)

¢ Time constant: Integral time of the PI-type current control loop (t, i=0.1...3,276.7 ms).

Control I/F Menu, Object, Telegram

I/0 mode
CANopen
EtherCAT
EtherNet/IP
PROFINET

Setup via DSerV

Torque Control Parameters [60F6y sub2] - t

Torque Control Parameters [60F6n sub2] > tn

Torque Control Parameters [60F6y, sub2] > t;

Torque Control Parameters [60F6y, sub2] > t;

(not available via telegrams, must be directly addressed)

e Number of poles: Number of magnetic motor poles.

¢ Angle sensor offset: Offset between the zero angle of the motor system and the zero angle of the angle sen-

sor.

Notes!
e kpjand t. are optimally preset by the manufacturer and should not be changed!

Number of motor poles and angle sensor offset are also preset by the manufacturer and

should not be changed!
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8.2.2 Speed control mode
8.2.2.1 Speed control with/without torque limitation

Speed control can be carried out with or without torque limitation. Speed control with torque limitation can be used to
limit a speed-controlled drive to a defined torque (i.e. current). In this way it can be prevented, for example, that unin-
tentionally high forces are generated at the output if the motor is blocked.

(€ ENGEL|DSerV » V6.3.0.1

File JOMTPIENEIE Monitor  Diagnostic  Options 7 22 |

Operating mode ...

Fieldbus operation ...

Current controller ...
Speed controller ...

Positioning

Dperating mode
Type of contiol Lirmnit
(" Cument cortre [~ Torgque limit
* Speed control

" Positioning

-
Digital inputs / Limit switches ...

Digital outputs ... Setpaint source

" Analogue input 4/ =
" R5232 @)

f+ Congtant values

Save settings

Constant values

Canist. walue 1

Canist. walue 2

T -

[’\\3 Close

Figure 8-9: Selection of speed control without torque limitation

Speed control without torque limitation can be selected as follows depending on the control interface type:

Control I/F

Menu, Object, Telegram

I/0 mode Optimisation - Operating Mode - Speed Control
CANopen Modes of Operation [6060,] = 3
EtherCAT Modes of Operation [6060,] = 3
EtherNet/IP Modes of Operation [6060,] = 3
PROFINET Standard Telegram 1
or
ENGEL Telegram 100: Modes of Operation [6060n] = 3
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(€ ENGEL | DSerV » VE.3.0.1

F\IeMonitor Diagnostic  Options 7 Z2 |

®  Operating mode ... Operating mode

Fieldbus operation ... Twpe of control Lirnit
Current controller .. " Current cisbre v Torque lim
Speed control
Speed controller ... —— c.on &
- " Pasitioning
ositionin >
g r

Digital inputs / Limit switches ...

Digital outputs ... Setpoint source Limnit source

Save settings " Analogue input A11 f+ Analogue input A1
" R5232 " R5232

{+ Constant values

Constant valuss
Const. value 1
100,000

Canist. value 2
100,00

f

Send Cloze
Figure 8-10: Selection of speed control with torque limitation

Speed control with torque limitation can be selected as follows depending on the control interface type:

Control I/F Menu, Object, Telegram

I/0O mode Optimisation > Operating mode > Speed control + Torque limit
CANopen Modes of Operation [6060:] = -3
EtherCAT Modes of Operation [6060h] = -3
EtherNet/IP Modes of Operation [6060;] = -3
PROFINET ENGEL Telegram 100: Modes of Operation [6060n] = -3
(not available via standard telegrams)

Notes!
e  Prior to setting-up or operating the speed controller, make sure that the current limits
and the parameters of the current controller are set correctly (see chapter
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8.2.2.2 Speed setpoint

(= ENGEL | DSerV - V63.0.1 - O X

File |[TTEEENT Monitor Diagnostic Options 7 S @

G ® Operating mode .. Operating mode

Fieldbus operation ... EA—— i
- ’
Current controller ... Cunent control ¥ Torgue limit

@ Speed contol
Speed controler .. e

 Pasiioning
=

Positiening >

Digital inputs / Limit switches ...

Digital outputs ... Setpaint source Limit souice

 Anclogug input A1
& RS232
(" Canstant values

@ Anclogug input A1

Save settings
e (@)

100
[0
[ s

Close

~

E HFI2BE0-2 EL V4 .53 0009336620 | () Enable: OFF () no Erors 17102018 1018 COM1  115200-0dd-8-1 [5 ms, LRC]
&

Figure 8-11: Selection of setpoint source

The speed setpoint can be selected as follows depending on the control interface type:

Control I/F Menu, Object, Telegram

I/O mode

CANopen
EtherCAT
EtherNet/IP
PROFINET

Optimisation - Operating mode > Setpoint source
The following speed setpoint sources can be chosen:
e AI1
Differential analogue input voltage, £10V 2 +£100 %.

e RS232 (test function)
If RS232 is selected as setpoint source, a setpoint slider appears automatically on the left
side of the DSerV window. A coarse adjustment of the setpoint is possible with the slider.
The setpoint can be changed in 10 % steps using the arrow keys and in 0.1 % steps by left-
clicking in the free space of the slider component.

e Constant values
Two fixed setpoints can be defined via constant value 1/2. Digital input DI6 switches be-

The setpoint values are defined as a percentage of the setpoint scaling (adjustable via Optimi-
sation > Speed Controller > Setpoint Scaling), i.e. 100 % = Setpoint Scaling.

Target Velocity [60FFh]

Target Velocity [60FFh]

Target Velocity [60FFh]

Standard Telegram 1: NSOLL_A

or

ENGEL Telegram 100: Target Velocity [60FFx]

¢

Notes!
e Setpoints via RS232 are for test purposes only.

e The polarity parameter setting (see chapter 8.2.3.2 General positioning parameters) is

also effective in speed control mode. Here, if polarity is negative, speed setpoints will
be inverted.
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8.2.2.3 Torque limit source

(® ENGEL|DSer - V6.2.0.1 - o X

File |TREETTd Monitor Diagnostic Options 7 &2 [

Ge ® Operating mode ... Operating mode

Fieldbus operation ... Type of cartral Linit
. Current controller . " Cunent contrel ¥ Torque limit
Speed controller .. ' Speed conlrol

. " Positioning
Positionin: g > -
Digital inputs / Limit switches ...

Digital outputs .. Setpoint souce Limit source

" Analogue input A1 @ Andlogue input Al1
& RS232 ()

" Constant values

Save settings

[0
0.0
[on

A

g HFI2BE0-2 ELY4.53 0009338620 | O Enable: OFF O noErors 17.10.2018 1019 COM1 115200-0dd-8-1 (3 ms, LRC)
&

Figure 8-12: Selection of limit source

A limit source can only be selected, if torque limit is activated. The limit value can be selected as follows depending on
the control interface type:

Control I/F Menu, Object, Telegram

I/O mode

CANopen
EtherCAT
EtherNet/IP
PROFINET

Optimisation - Operating mode - Limit source
The following torque limit sources can be chosen:
e AIl
Differential analogue input voltage, £10V 2 +£100 %.

e RS232 (test function)
If RS232 is selected as limit source, a setpoint slider appears automatically on the left side of
the DSerV window. A coarse adjustment of the limit value is possible with the slider. The limit
value can be changed in 10 % steps using the arrow keys and in 0.1 % steps by left-clicking
in the free space of the slider component.

Torque limitation is internally achieved by limiting the torque producing current. Thus, the limit
values are defined as a percentage of the motor peak current (Optimisation > Current con-
troller > Motor peak current), i.e. 100% = motor peak current (see chapter

negative limit value has the same effect as a positive limit value. This applies in both directions of
rotation.

Dynamic Torque Limit [2004]

Dynamic Torque Limit [2004]

Dynamic Torque Limit [2004]

ENGEL Telegram 100: Dynamic Torque Limit [2004x]
(not available via standard telegrams)

¢

Notes!
e Limit values via RS232 are for test purposes only.

e Regardless of the operating mode, the I2t monitor is always enabled to protect the mo-
tor against overcurrent. If the I2t limitation becomes active, the motor current is limited

and, therefore, is possibly smaller than the current limit set via the limit source.
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8.2.2.4 Parameters of the speed control loop

DSerV menu Optimisation - Speed controller

(€ ENGEL | DSerV » V6.3.0.1

FiIeMonitor Diagnostic  Options 7 Z=Z

Operating mode ... Speed controller

Fieldk tien ...
eldbus operation Setpoint Scaling: p4000  [RGEEE!
Current controller ...

® Speed controller ... Setpoint ramps
Positioning > .
@+ Linear ramp Flease see operating
Digital inputs / Limit switches ... " SINZ ramp manual for notes on ramp

igi " Ramps inactive | Y¥agde.
Digital outputs ...

Save settings Acceleration: 04000 [10RPM / sec
Deceleration: 4000 RNGLEREES

Propaortional gair: 0.2000
Time constant: no004.0 JUEES

| Cloze |

Figure 8-13: Parameters of the speed control loop

This menu item allows to set the parameters of the speed control loop. Parameters for which no fieldbus object is
specified below can only be changed here.
e Setpoint Scaling:
With I/0 control, a speed setpoint of 100 % corresponds to the Setpoint Scaling value.

Example with All as setpoint source:
AE1 = 2V, Setpoint scaling = 3000 RPM = Speed setpoint = 2 V/10 V * 3000 RPM = 600 RPM

With fieldbus control, the speed setpoint is not normalized to a maximum speed (see corresponding fieldbus
manual).

Setpoint ramp: With this menu item the ramp characteristic of the speed setpoint can be selected and parameter-
ised. This applies in the speed control mode and in all operating modes with subordinate speed control (homing
mode and all positioning modes).
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e Linear ramp: The external setpoint setting is limited to the parameterised rates of change (acceleration and
deceleration, Unit: 10 RPM/s).

Setpoint ramps
f* Linear ramp Pleaze zee operating

" SIM2 ramp manual for notes on ramp
" Ramps inactive | Y5302

Acceleration: 06000 [10RPH / zec
Deceleration: 06000 [10RPH / zec

Figure 8-14: Selection of Linear Ramp

Control I/F Menu, Object, Telegram

I/O mode
CANopen

EtherCAT

EtherNet/IP

PROFINET

Linear ramp, Acceleration, Deceleration

Motion Profile Type [6086nh] = 0

Profile Acceleration [6083h]

Profile Deceleration [6084+]

Motion Profile Type [6086,] = 0

Profile Acceleration [6083;]

Profile Deceleration [6084]

Motion Profile Type [6086nh] = 0

Profile Acceleration [6083h]

Profile Deceleration [6084+]

Motion Profile Type [6086,] = 0

MDI_ACC or ENGEL Telegram 100: Profile Acceleration [6083h]
MDI_DEC or ENGEL Telegram 100: Profile Deceleration [6084n]
(not available via standard telegram 1)

¢

Note!

Notice the units of 10 RPM/s. If you want the motor to accelerate with 1000 RPM/s,
for example, you must enter a value of 100!
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e SIN2 ramp: A setpoint step is converted into a jerk limited speed profile for the parameterised time interval.
The parameters Acceleration and Deceleration define the ramp time (unit: ms).

Setpoint ramps

" Linear ramp Flease see operating
(¥ SIME ramp manual for notes on ramp

" Ramps inactive | 4sade.

Acceleration: 00016, 7 LG
Deceleration: 00016, 7 [REEE

Figure 8-15: Selection of SIN? ramp

Control I/F Menu, Object, Telegram

I/0O mode SIN2 ramp, Acceleration, Deceleration

CANopen Motion Profile Type [6086h] = 1

Profile Acceleration [6083]

Profile Deceleration [6084+]

EtherCAT Motion Profile Type [6086;] = 1

Profile Acceleration [60834]

Profile Deceleration [6084]

EtherNet/IP Motion Profile Type [6086h] = 1

Profile Acceleration [6083h]

Profile Deceleration [6084+]

PROFINET Motion Profile Type [6086;] = 1

MDI_ACC or ENGEL Telegram 100: Profile Acceleration [6083h]
MDI_DEC or ENGEL Telegram 100: Profile Deceleration [6084+]
(not available via standard telegram 1)

Notes!
e With I/0 control, the SIN2 ramp is not available in speed control mode.
With fieldbus control, the SIN2 ramp is available in speed control mode.

e With I/O control, DSerV allows a time interval each to be entered for the
acceleration and deceleration ramp.
With fieldbus control, the time intervals to be set must be converted into
the corresponding Profile Acceleration and Profile Deceleration object values
(please see the formula in the fieldbus manual).

e With I/0O control and positioning mode, only one acceleration time and
one deceleration time can be defined for all positioning targets. Therefore,
both times should be suitable (i.e. not too short) for the largest expected ve-
locity setpoint step.

Operating Manual Rev. 1.3 www.engelantriebe.de Page 44



Integrated Synchronous Servo Drives

e (EnceL

Speed control mode - Parameters of the speed control loop @® [ELEKTROANTRIEBE

o Ramps inactive: Undelayed speed setpoint setting with no acceleration/deceleration ramp.

Setpoint ramps

" Linear ramp Fleaze zee operating

" SIMNE ramp manual for notes on ramp
f* Rampsz inactive usage.

Acceleration: - [1
Deceleration: - [1

Figure 8-16: Selection of Ramps inactive

Control I/F Menu, Object, Telegram

I/O mode
CANopen
EtherCAT
EtherNet/IP
PROFINET

Ramps inactive

Motion Profile Type [6086r] = -1

Motion Profile Type [6086n] = -1

Motion Profile Type [6086n] = -1

Motion Profile Type [6086n] = -1

(not available via telegrams, must be directly addressed)

¢

Notes!

e In some applications the deactivation of the ramps may be necessary, e.g. if
the speed ramps are provided by an external source (e.g. a PLC) and further
delays are not desired.

If not explicitly requested, the ramps should normally not be switched off.

e The positioning mode requires a ramp. The selection Ramp inactive is
ignored in the positioning mode, instead the linear ramp with the last set
acceleration/deceleration parameters is automatically used.
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e Proportional gain: Proportional gain of the PI-type speed control loop (kp_n = 0.0000 ... 0.9999).

Control I/F Menu, Object, Telegram

I/0 mode
CANopen
EtherCAT
EtherNet/IP
PROFINET

Setup via DSerV

Velocity Control Parameter Set [60F9;, sub1] = kp n
Velocity Control Parameter Set [60F9;, sub1] = kp n
Velocity Control Parameter Set [60F9;, sub1] = kp n
Velocity Control Parameter Set [60F9;, sub1] = kp n

(not available via telegrams, must be directly addressed)

¢ Time constant: Integral time of the PI-type speed control loop (t, n=0.1...3,276.7 ms).

Control I/F Menu, Object, Telegram

I/O mode Setup via DSerV

CANopen Velocity Control Parameter Set [60F9, sub2] = ti n
EtherCAT Velocity Control Parameter Set [60F9 sub2] - tn n
EtherNet/IP Velocity Control Parameter Set [60F9 sub2] - tn n
PROFINET Velocity Control Parameter Set [60F9, sub2] > tn

(not available via telegrams, must be directly addressed)
Notes!
e Please note the function and influence of the digital inputs DI2, DI3 (see chapter

is also effective in speed control mode. Here, if polarity is negative, speed setpoints
will be inverted.
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8.2.3 Positioning mode

The positioning mode allows point-to-point positioning with time-optimised (trapezoidal) or jerk limited (sin2) speed
characteristics. There are two possible types of positioning: Linear positioning and Turntable positioning. Homing
is required before using each positioning mode to ensure correct positioning. This is done by means of a reference run,
during which a defined machine position is determined.

e Linear positioning: The positioning takes place within a parameterisable positioning range (see chapter

Positioning range: +219 = +524,288 revolutions (max.)
Positioning resolution: 360° / 212 =0.088° (approx.)

Control I/F Menu, Object, Telegram

I/0 mode Optimisation - Operating mode > Positioning
CANopen Modes of Operation [6060] = 1
EtherCAT Modes of Operation [6060,] = 1
EtherNet/IP Modes of Operation [6060s] = 1
PROFINET Standard Telegram 9
or
Engel Telegram 100

e Turntable positioning: The turntable positioning mode is suitable for operating rotary indexing tables or oth-
er devices with a repetitive positioning range. Here, when the system reaches a preset maximum position (see

Positioning range: 1.0000 ... 100,000.0000 revolutions
Positioning resolution: 360° / 212=0,088° (approx.)

Control I/F Menu, Object, Telegram

I/0 mode Optimisation > Operating mode - Positioning + Turntable

CANopen Modes of Operation [6060x] = -5

EtherCAT Modes of Operation [6060,] = -5

EtherNet/IP Modes of Operation [6060] = -5

PROFINET ENGEL Telegram 100: Modes of Operation [6060h] = -5
(not available via standard telegrams)

e Homing: A reference run serves for the detection of a defined machine position. It is normally mandatory with
the use of angle sensors with ,single turn” characteristic. Homing works with a subordinate speed control.
Therefore, a ramp characteristic must be selected under Optimisation > Speed controller > Setpoint

e Positioning procedure: Before starting a positioning movement, the position at which the braking process
must begin is calculated from the target position, the travel speed and the deceleration slope or deceleration
be hit as accurately-/"a-é-b-(-)-s-,é-ib-l-é-. -------------------------------------------

The positioning movement is speed controlled, but at the same time the difference between the demanded po-
sition and the current position (following error) is monitored. If necessary, the position controller dynamically

position is not exactly reached at the end of the braking process, the position controller corrects this with a cor-
rection speed.

v [RPM]4 linear ramp

travel speed |----------- — SIN2 ramp

start braking point target t [s]

Figure 8-17: Positioning procedure
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Positioning mode - Homing

8.2.3.1 Homing

Homing
Haoming method

& Current position

" On positive limit switch -
(= ENGEL|DSerV - V63.0.1

(" On negative limit switch
File Monitor Diagnostic Options 7 Z= S

Operating mode ... Homing " On positive mechanical stop Current lirnit:
Fieldb T Homing methad ; :
ieldbus operation ) " On nggative mechanical stop - [ & pk]
& Current position
Current controller ...
St " On posilive limit switch - Dol
> ; )
(5 iony | e ™ with only the first enable after power-on
Digital inputs / Limit switches EpzdprEEe - Lonert
A ] % with each enable of the drive
Tt Target pesitions ... 00433 I

Save settings De horing .

Speedy

" with only the first enable after power-on .

@ viith sach enable of the diive Acceleration: [T [10RPM / sec
Speed during search for switch: 00060 RPH

- pedny 00050 ULl

Acceleration: [10RPM / sec Speed during search for zero: 00030 QNGIEEN]

Speed during search for switch: [RPM ]

Speed during search for zero, [RPM | Dffset

Difset Offset = Zero position - Home position: 0000.000,0000 HEH

Offset = Zero position - Home position: 0000.000.0000 MR

‘ e ‘ Close

Figure 8-18: Homing menu Figure 8-19: Homing parameters

Homing can be selected as follows depending on the control interface type:

Control I/F Menu, Object, Telegram

I/0 mode Optimisation > Positioning > Homing
In I/O mode the homing starts automatically, whereby it is possible to choose whether the homing
should only be carried out the first time the drive is enabled after power-on or every time the drive
is enabled.
After successful referencing, the drive automatically switches to positioning mode.

CANopen Modes of Operation [6060,] = 6

EtherCAT Modes of Operation [6060,] = 6

EtherNet/IP Modes of Operation [6060,] = 6

PROFINET Standard Telegram 9
or
ENGEL Telegram 100: Modes of Operation [6060n] = 6
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The Homing menu item allows to set the parameters for the reference run. Parameters for which no fieldbus object is
specified can only be changed via DSerV.

Homing method: Determines the direction of movement and the type of homing (e.g. limit switch or mechanical stop).

e Current Position: This method adopts the current position as home position. No movement of the drive takes
place.

Homing method
{* Current pozition

" On positive limit switch
g r

" On negative limit switch

" On positive mechanical stop Current limit:

i On negative mechanical stop - [& pk]

Figure 8-20: Selection of homing on current positon

Control I/F Menu, Object, Telegram

I/O mode Current position

CANopen Homing Method [6098:] = 35

EtherCAT Homing Method [6098] = 35

EtherNet/IP Homing Method [6098:] = 35

PROFINET Standard Telegram 9: SATZANW = 1xxx xxxx 0010 0011
(not available via ENGEL telegram 100)

Homing method

¢ Curent position

[T ... and index pulse

" On positive mechanical stop Current lirnit:

" On negative mechanical stop - [& gkl

Figure 8-21: Selection of pos./neg. limit switch
| I I

= Sort - e

Edge of neg. limit switch Edge of pos. limit switch
= home position = home position

Figure 8-22: Homing on pos./neg. limit switch

Control I/F Menu, Object, Telegram

I/O mode positive: On positive limit switch
negative: On negative limit switch

CANopen positive: Homing Method [6098;] = 18
negative: Homing Method [6098;] = 17

EtherCAT positive: Homing Method [6098;] = 18
negative: Homing Method [6098,] = 17

EtherNet/IP positive: Homing Method [6098;] = 18
negative: Homing Method [6098,] = 17

PROFINET positive: Standard Telegram 9: SATZANW = 1xxx xxxx 0001 0010
negative: Standard Telegram 9: SATZANW = 1xxx xxxx 0001 0001
(not available via ENGEL telegram 100)
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e pos./neg. limit switch + index pulse: Same procedure as described above, but with the following differ-
ence: The position at which the switch goes inactive and where the movement stops is not interpreted as home
position. Instead, the next index pulse (= zero crossing of the £180° rotor angle) is interpreted as home posi-
ton. This method eliminates tolerances of the switching point of the limit switch.

Homing method
" Current pogition

&+ 0On Qositi\:’e Iin.ﬂit.swit.c:h ol . cxdidmme
" On negative limit switch

" On positive mechanical stop Current limit:

" On negative mechanical stop - [& gl

Figure 8-23: Selection of pos./neg. limit switch + index pulse

=

Edge of neg.
limit switch

=

start

Edge of pos.
limit switch

next zero crossing next zero crossing
= home position = home position

Figure 8-24: Homing on pos./neg. limit switch + index pulse

Control I/F Menu, Object, Telegram

I/0O mode positive: On positive limit switch + index pulse
negative: On negative limit switch + index pulse

CANopen positive: Homing Method [6098;] = 2
negative: Homing Method [6098,] = 1

EtherCAT positive: Homing Method [6098;] = 2
negative: Homing Method [6098,] = 1

EtherNet/IP positive: Homing Method [6098;] = 2
negative: Homing Method [60984] = 1

PROFINET positive: Standard Telegram 9: SATZANW = 1xxx xxxx 0000 0010
negative: Standard Telegram 9: SATZANW = 1xxx xxxx 0000 0001
(not available via ENGEL telegram 100)

Notel!

The switching point of the limit switch should be adjusted as precisely as possible
to the centre between two adjacent zero crossings of the rotor angle, i.e. ideally to
the +180°/-180° transition. The display of the rotor angle under DSerV Monitor
- Rotor angle (mech.) can be used as an aid for this purpose.
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taneous current increase in conjunction with the speed decrease down to zero is used as a criterion that the
home position has been reached. The adjustable current limit is also used to limit the torque acting on the me-
chanical stop. A value smaller than the motor rated current should be selected here, because higher currents
could be temporarily prevented by the I2t limitation, which in turn would lead to a very delayed detection of

tion, respectively. After detection of the mechanical stop the motor current is switched off.

Homing method

" Current poszition

" On pogitive limit switch

-
i~ On negative limit switch

* [On positive mechanical stop Current limnit:

" On rnegative mechanical stop 12,27 [& Dk]

Figure 8-25: Selection of pos./neg. mechanical stop

Control I/F Menu, Object, Telegram

I/0O mode positive: On positive mechanical stop
negative: On negative mechanical stop

CANopen positive: Homing Method [6098;] = -18
negative: Homing Method [6098;] = -17

EtherCAT positive: Homing Method [6098;] = -18
negative: Homing Method [6098;] = -17

EtherNet/IP positive: Homing Method [6098;] = -18
negative: Homing Method [6098;] = -17

PROFINET positive: Standard Telegram 9: SATZANW = 1xxx xxxx 1110 1110
negative: Standard Telegram 9: SATZANW = 1xxx xxxx 1110 1111
(not available via ENGEL telegram 100)

Current limit: Specifies the current limit for homing on pos./neg. mechanical stop.

Control I/F Menu, Object, Telegram

I/0 mode Value in [Asx] (sine peak value)
CANopen Current Threshold Homing [2009;]
EtherCAT Current Threshold Homing [2009:]
EtherNet/IP Current Threshold Homing [2009]
PROFINET Current Threshold Homing [2009:]
(not available via telegrams, must be directly addressed)

Attention!

When referencing against a mechanical stop ...

specify the lowest possible speed to keep dynamic forces acting on the me-
chanical stop to a minimum!

high output forces may occur!

=  Calculate or estimate the force arising from the specified current limit and
take its effect on the system into account.
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Do homing: In I/O0 mode the homing starts automatically, whereby it is possible to choose whether the homing
should only be carried out the first time the drive is enabled after power-on or every time the drive is enabled. In

fieldbus mode the homing is under user control and is started by a bit change in a fieldbus object (see corresponding
fieldbus manual).

Do homing ...

" with anly the first enable after power-on

* with each enable of the drive

Figure 8-26: Selection of Do homing

Control I/F Menu, Object, Telegram

I/0 mode with only the first enable after power-on: Homing starts automatically with the 7irst enable
of the drive.
with each enable of the drive: Homing starts automatically with every enable of the drive.
CANopen Controlword [6040n] = Bit 4 = 0 to 1 transition
EtherCAT Controlword [6040n] = Bit 4 = 0 to 1 transition
EtherNet/IP Controlword [6040,] - Bit 4 = 0 to 1 transition
PROFINET Standard Telegram 9: STW1 - Bit 11 = 0 to 1 transition
or
ENGEL Telegram 100: Controlword [6040,] = Bit 4 = 0 to 1 transition

Speeds: This menu item is used to parameterise the speed profile to be used for the reference run.

e Acceleration: Specifies the ramp slope (unit: 10 RPM/s) or the ramp time (unit: ms) of the speed ramp de-
pending on whether a linear ramp or a SIN2 ramp is selected. This value applies to all speed changes
throughout the reference run, i.e. it applies to both acceleration and deceleration phases.

Speeds e

Acceleration: [10RPM / sec Acceleration: [msec ]

Speed during search for switch: [RPM ] Speed during search for switch: [FPM |

Speed duing search for zero: [RPHM ] Speed during search for zero: [RFM ]
Figure 8-27: Acceleration with linear ramp Figure 8-28: Acceleration with SIN? ramp

Control I/F Menu, Object, Telegram

I/0 mode Setup via DSerV
CANopen Homing Acceleration [609An]
EtherCAT Homing Acceleration [609An]
EtherNet/IP Homing Acceleration [609An]
PROFINET Standard Telegram 9: MDI_ACC

(not available via ENGEL telegram 100)

Notel!

In I/0 mode a value can only be entered if a ramp function (linear / SIN2) has
been selected under Optimisation > Speed controller > setpoint ramps
selected here,thellnearrampW|ththeIast ‘set acceleration parameter will be
automatically used instead.
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Homing

L

ng search for switch: Speed at which the limit switch is approached.

P
( ENGEL

ELEKTROANTRIEBE

Control I/F Menu, Object, Telegram

I/O mode
CANopen
EtherCAT
EtherNet/IP
PROFINET

Setup via DSerV

Homing Speeds [6099;, sub1l] = speed during search for switch
Homing Speeds [6099;, sub1] - speed during search for switch
Homing Speeds [6099;, sub1] = speed during search for switch
Standard Telegram 9: MDI_VELOCITY

(not available via ENGEL telegram 100)

e Speed during search for zero: Travel speed for determining the switching position of the limit switch or
when referencing against a mechanical stop.

Control I/F Menu, Object, Telegram

I/O mode
CANopen
EtherCAT
EtherNet/IP
PROFINET

Offset:

Setup via DSerV

Homing Speeds [6099 sub2] > speed during search for zero
Homing Speeds [6099; sub2] - speed during search for zero
Homing Speeds [6099; sub2] - speed during search for zero
Standard Telegram 9: MDI_VELOCITY

(not available ENGEL telegram 100)

Dffzet

Offget = £em pogition - Home position;

zero position
Offset

»
>

000D.000.0000 KN

home position

Offset between the home position determined in the reference run and the zero position of the machine.

Figure 8-29: Home offset

Control I/F Menu, Object, Telegram

I/0O mode
CANopen
EtherCAT
EtherNet/IP
PROFINET

Setup via DSerV

Home Offset [607Ch]

Home Offset [607Ch]

Home Offset [607Ch]

Home Offset [607Ch]

(not available via telegrams, must be directly addressed)

¢

Notes!

e The homing stops after detecting the switching position of the limit switch or after

not be violated!
= Permissible offset value range for ...

linear positioning:
turntable positioning:

[-min. positioning range ... -max. positioning range]
[-turntable positioning range ... 0.0000 R]
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8.2.3.2 General positioning parameters

DSerV-Menu Optimisation > Positioning > General parameters

Positioning parameters
Position contraller
2000 Kp_x
.300.0 Correction speed [RPM]

L«

Positive Pralarity
(& ENGEL | DSerV + V63.0.1

File |EITTREEGl Monitor Diagnostic Options 7 2= @S

- Pozitioning range
Operating mode ... Positioning parameters B

Fieldbus operation ... Position contraller -524.288,0000 Minimurm positioning range [R]
Current controller .. Lok 0524287 9998 Maximum positioning range [F]
Speed controller ... Conection speed [APH]
Positioning 5 Homing... 0000.001.0000 |
Digital inputs / Limit switches ... | e ESe: i
Digital outputs ... Target positions ... 'Target Reached' conditior
S ’H Mirimum postioring range [F] Posit indaw R
cvesene 0524.287.5558 Mairum positioning range [R] 0000.000.0200 e et 7
Jooo0.001.0000 | 0.050.0 Position window time [mg]
Target Reached condition ) —
Paosition window [R] I~ Following errar monitaring
Pasition window time [rs] _
524 267,998 |
— o cacton [
[T |
Cloge
‘ Close ‘
Figure 8-30: Selection of General positioning parameters Figure 8-31: General positioning parameters

This menu item allows to set the general parameters of the positioning mode. Parameters for which no Fieldbus object
is specified can only be changed via DSerV.

Position controller: During a positioning run, the position controller continuously attempts to minimise the difference
between the demanded position and the actual position value. For this purpose, it increases or decreases the demanded

tion.

Poszition controller

0.2000 Kp_x
0.300.0 Correction speed [RPM]

Figure 8-32: Position controller parameters
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Positioning mode - General positioning parameters

e kp_x: Proportional gain of the P-type position control loop (kp_x = 0.0000 ... 0.9999).

Control I/F Menu, Object, Telegram

I/O mode Setup via DSerV
CANopen Position Control Parameter Set [60F9, sub1] - Kk x
EtherCAT Position Control Parameter Set [60F9 sub1] - Kk x
EtherNet/IP Position Control Parameter Set [60F9h sub1] > k; x
PROFINET Position Control Parameter Set [60F9, sub1] > k; x

(not available via telegrams, must be directly addressed)

Correction speed: Limits the adjustment range of the position controller. This parameter influences the dy-
namic behaviour when reaching the target position (typical values: approx. 100 ... 500 rpm).

Control I/F Menu, Object, Telegram

I/O mode Setup via DSerV

CANopen Position Control Parameter Set [60F9, sub2] = Viorrigier

EtherCAT Position Control Parameter Set [60F9, sub2] = Viorrigier

EtherNet/IP Position Control Parameter Set [60F9, sub2] = Viorrigier

PROFINET Position Control Parameter Set [60F9, sub2] = Viorrigier
(not available via telegrams, must be directly addressed)

Polarity: This parameter allows the internal reversal of the positioning direction for adaptation to the mechani-
cal conditions of the application:

Polarity positive = increasing position values with motor shaft rotating cw
Polarity negative = increasing position values with motor shaft rotating ccw

Control I/F Menu, Object, Telegram

I/0 mode Setup via DSerV
CANopen Polarity [607En]
EtherCAT Polarity [607E]
EtherNet/IP Polarity [607Enh]
PROFINET Polarity [607En]
(not available via telegrams, must be directly addressed)

¢

Note!

The setting of the polarity parameter is also effective in current control mode
and in speed control mode. Here, if polarity is negative, current setpoints and
speed setpoints will be inverted, respectively.

Positioning Range: The positioning range defines the position limits, within which positioning is permitted. The maxi-

mum
[0.0000R ... 100,000.0000 R] for turntable positioning.

permissible

range is [-524,288.000R...524,287.9998R] for linear positioning and

Fozitioning range

Minirmurm positioning range [R]
M aximum poszitioning range [R]
Turntable positioning range [R]

Figure 8-33: Positioning range parameters
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e Minimum positioning range: Negative limitation of the positioning range. If, after referencing, the setpoint

Control I/F Menu, Object, Telegram

I/0 mode Setup via DSerV

CANopen Software Position Limit [607D sub1] = Min Position Limit

EtherCAT Software Position Limit [607Dy sub1] = Min Position Limit

EtherNet/IP Software Position Limit [607Dy sub1] = Min Position Limit

PROFINET Software Position Limit [607Dy sub1] = Min Position Limit
(not available via telegrams, must be directly addressed)

e Maximum positioning range: Positive limitation of the positioning range. If, after referencing, the setpoint

Control I/F Menu, Object, Telegram

I/0O mode Setup via DSerV

CANopen Software Position Limit [607Dy sub2] - Max Position Limit

EtherCAT Software Position Limit [607Dy sub2] > Max Position Limit

EtherNet/IP Software Position Limit [607Dy sub2] - Max Position Limit

PROFINET Software Position Limit [607Dy sub2] - Max Position Limit
(not available via telegrams, must be directly addressed)

e Turntable positioning range: Position where the position counter overflows and is reset to zero when in
turntable positioning mode.

Control I/F Menu, Object, Telegram

I/O mode Setup via DSerV

CANopen Position Range Limit [607B sub2] > Max Position Range Limit

EtherCAT Position Range Limit [607Bh sub2] - Max Position Range Limit

EtherNet/IP Position Range Limit [607Bn sub2] - Max Position Range Limit

PROFINET Position Range Limit [607By sub2] - Max Position Range Limit
(not available via telegrams, must be directly addressed)

Note!

The Turntable positioning range must be parameterised with a precision of 4 dec-
imal places.

Permissible value range: [1.0000R... 100,000.0000 R]

Important:

The design of the mechanical reduction for the system must be selected
such that the turntable positioning range is a decimal number with a
maximum of 4 decimal places!

Examples:

Turntable positioning range = 10.0625 u (4 decimal places!)
Turntable positioning range = 10.03125 U x (too many decimal places!)
Turntable positioning range = 10.3 ... U x (too many decimal places!)

If decimal places are truncated or rounded when entered, then the approached
positions drift further and further away with every time the turntable limits are
exceeded in the same direction!

1

Please note the special scaling of the object Position Range Limit [6078B;]: 73000

R

Operating Manual Rev. 1.3 www.engelantriebe.de Page 56



Integrated Synchronous Servo Drives
HFI 22xx / HFI 26xx / HFI 32xx / HFI 37xx

P
( ENGeL

Positioning mode - General positioning parameters &® ELEKTROANTRIEBE

Target reached condition: The target reached condition defines the condition under which the positioning process is
considered completed and a new positioning process can be started.

'Target Feachey condition
0000.000,0200 Pozition window [R]

0.050.0 Pozition window time [ms]

Figure 8-34.: Target Reached Condition parameters

Control I/F Menu, Object, Telegram

I/0 mode output via DO
CANopen Statusword [6041;] Bit 10
EtherCAT Statusword [6041,] Bit 10
EtherNet/IP Statusword [6041,] Bit 10
PROFINET Standard Telegram 9: ZSW1 Bit10
or
ENGEL Telegram 100: Statusword [6041h] Bit 10

before the positioning process is considered completed.

| | |
| 1 |
target — position window target target + position window

Figure 8-35: Position window

Control I/F Menu, Object, Telegram

I/0 mode Setup via DSerV
CANopen Position Window [60671]
EtherCAT Position Window [60671]
EtherNet/IP Position Window [60671]
PROFINET Position Window [6067}]
(not available via telegrams, must be directly addressed)

Operating Manual Rev. 1.3 www.engelantriebe.de Page 57



Integrated Synchronous Servo Drives

e, (EnceL

Positioning mode - General positioning parameters &® ELEKTROANTRIEBE

o Position window time: The value parameterised under Position window time defines how long the actual po-

Control I/F Menu, Object, Telegram

I/0 mode
CANopen
EtherCAT
EtherNet/IP
PROFINET

Setup via DSerV

Position Window Time [6068]

Position Window Time [6068]

Position Window Time [6068]

Position Window Time [6068]

(not available via telegrams, must be directly addressed)

¢

Note!

The target reached condition is only evaluated after the positioning process has
reached the braking phase and before a subsequent positioning process is initiated

&
DONE
12 3
7 10,04 T 10 Channels
position window = 0.5 R ! : ! = CH1: DI
- - ! ! Lg == CHZ Position Actu
B HH X CH3: Target Positi
target position = 9.0R 1 I 4= CH4: n Setpoint
B 9,0 re
1 : ' Cursors
. ! ! — Trigger Level A
B 85 f I [T = CH1 LogicH
1: start of evaluation 1 E 1 = CH1LogicL
. 8.0+ 21 in-position window->time elapses t S ' re
- - 1 S "
3: time elapsed - flag is set | — i
4 4 | I 1
1 Q
PE
B 7.0 i S re
1 5 1
1500-] ! 2 ! 3
1000-| = 60 1 S 1 Lz
—_ =) | g I
= 3 1 8 I
€ . = 5 - Q ! 1
= = d il [ I
= f speed profile i |
£ o0q 2 50+ i ro
=3 < 1 1
@ 3 11 I
w - - -
= 2 it ! !
7 1 1
-1000 o 40 - I Lo
1 1
1 1
-1500 - " -2
Target Reached Flag ' !
00000 B 3,0 —t bt
\ / [ I
|| I
i 4 T T
1 1
i 504 (L) I Ls
11 I
[ I
- 154 11 I L7
[ I
1 1
uuuuu B 1,0 - 1 -8
1 1
[ I
T 054 1 " r-2
actual position ! : ! START
i 0,0 . ! -10
I e e e e e R T e e e e e  EaEE
-300 800 700 500 -500 400 -300 -200 -100 0 100

t [ms] r

Figure 8-36: Target reached condiition
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Following error monitoring: The following error is the difference between the actual position and the setpoint posi-
tion of the drive. A following error can occur if, for example, the mechanical load is too high or the parameterised accel-
eration/deceleration ramp is too fast.

Positioning mode - General positioning parameters

524 287 9998 Following error window [R]
00.100 Following error timeout [ms]

Following ermaor reaction:

Figure 8-37: Following error monitoring parameters

¢ Following error window: A following error event is present if, for a defined period of time (Following_error

Control I/F Menu, Object, Telegram

I/0 mode Setup via DSerV

CANopen Following Error Window [6065n]

The following error monitoring is active, if Bit 31
window.

Following Error Window [6065h]

The following error monitoring is active,
window.

Following Error Window [6065h]

The following error monitoring is active,
window.

Following Error Window [6065n]

The following error monitoring is active,
window.

(not available via telegrams, must be directly addressed)

0. Bits 0...30 define the size of the

EtherCAT

if Bit 31 = 0. Bits 0...30 define the size of the

EtherNet/IP

if Bit 31 = 0. Bits 0...30 define the size of the

PROFINET

if Bit 31 = 0. Bits 0... 30 define the size of the

Control I/F Menu, Object, Telegram

I/0 mode Setup via DSerV
CANopen Following Error Timeout [6066n]
EtherCAT Following Error Timeout [6066n]
EtherNet/IP Following Error Timeout [6066n]
PROFINET Following Error Timeout [6066n]
(not available via telegrams, must be directly addressed)

following error reaction is triggered, which can be parameterised as follows:

No reaction:

Control I/F Menu, Object, Telegram

I/O mode No reaction
CANopen Signalisation in object Statusword [6041,] (Bit13)
EtherCAT Signalisation in object Statusword [6041;] (Bit13)
EtherNet/IP Signalisation in object Statusword [6041,] (Bit13)
PROFINET Standard Telegram 9: no signalisation in STW1
ENGEL Telegram 100: signalisation in object Statusword [6041] (Bit13)
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Control I/F Menu, Object, Telegram

I/O mode
CANopen

EtherCAT
EtherNet/IP

PROFINET

Positioning error is shown in status bar and the motor is turned off.

Signalisation in object Statusword [6041] (Bit13) and triggering of a positioning error
that leads to the power stage being switched off.

Signalisation in object Statusword [6041,] (Bit13) and triggering of a positioning error
that leads to the power stage being switched off.

Signalisation in object Statusword [6041,] (Bit13) and triggering of a positioning error
that leads to the power stage being switched off.

Standard Telegram 9: no signalisation in STW1

ENGEL Telegram 100: Signalisation in object Statusword [6041,] (Bit13) and triggering
of a positioning error that leads to the power stage being switched off.
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8.2.3.3 Target positions

DSerV-Menu Optimisation > Positioning - Target positions

Target positions

_OE

(® ENGEL|DSerV » V63.0.1

File Menitor Diagnostic  Options 7 Z2 @ Target position [A] Speed [RPM]
Fieldbus operation ... -
Current controller ... EJ L . .
Target position iz Starting condition
Speed controller .. _ o L )
Positioning J Homing .. FiPM] (+ ahzalute (+ after completion
Digital inputs / Limit switches ... S PSS ™ relative ™ immediately
Digital outputs ... ®  Target positions ... EETER
[ @ absolte @ after completion Turntable movement Turntable: directior
Save settings . .
£ relative  immediately ~ ~
Turrtable movement Turntable directiorr & &
f_' (o
& g
Cloze
| Close
Figure 8-38: Selection of target positions Figure 8-39: Target position parameters

This menu item allows to set the target positions and travel speeds for the positioning in I/0 mode. Parameters for
which no Fieldbus object is specified can only be changed via DSerV. Positioning mode works with subordinate speed
control, therefore a ramp characteristic must be selected under Optimisation > Speed controller > Setpoint

e Target ID: In I/0 mode a set of target records, comprising target positions (relative or absolute) and corre-
sponding travel speeds, can be stored in the parameter memory. The selection of the target record as well as

Example: DI8 | DI7 | DI6 =1 | 1| 0 (bin) = 6 (dec.) > Target ID #6

e Target position: — The target position is the end position to be approached by the positioning control.

Control I/F Menu, Object, Telegram

I/O mode Setup via DSerV
CANopen Target Position [607Ax]
EtherCAT Target Position [607An]
EtherNet/IP Target Position [607Ax]
PROFINET Standard Telegram 9: MDI_TARPOS
or
ENGEL Telegram 100: Target Position [607Ax].

parameters will be used.

Control I/F Menu, Object, Telegram

I/O mode Setup via DSerV
CANopen Profile Velocity [6081h]
EtherCAT Profile Velocity [6081h]
EtherNet/IP Profile Velocity [60811]
PROFINET Standard Telegram 9: MDI_VELOCITY
or
ENGEL Telegram 100: Profile Velocity [6081h]
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Positioning mode - Target positions

Control I/F Menu, Object, Telegram

I/0 mode absolute
CANopen Controlword [6040n] = Bit6 = 0
EtherCAT Controlword [6040n] = Bit6 =0
EtherNet/IP Controlword [6040n] = Bit6 =0
PROFINET Standard Telegram 9: MDI_MOD - Bit0 = 0
or
ENGEL Telegram 100: Controlword [6040h] - Bit6 = 0

e relative: new target position = last target position + Target position

Control I/F Menu, Object, Telegram

I/O mode relative
CANopen Controlword [6040n] = Bit 6 = 1
EtherCAT Controlword [6040,] > Bit6 = 1
EtherNet/IP Controlword [6040n] = Bit6 = 1
PROFINET Standard Telegram 9: MDI_MOD - Bit0 =1
or
ENGEL Telegram 100: Controlword [6040h] - Bit6 = 1

¢

Note!

the direction of movement is determined solely by the sign of the target position.
Positive target positions will be approached in cw rotation, negative target posi-

Starting condition: It can be selected whether a new positioning process is only started after a still active positioning
process is completed or whether a still active positioning process is aborted and a new positioning process is started
directly.

o after completion: New positioning process starts after completion of a still active positioning process.

Control I/F Menu, Object, Telegram

I/0 mode after completion

CANopen Controlword [6040n] = Bit5 =0

EtherCAT Controlword [6040n] = Bit5 =0

EtherNet/IP Controlword [6040n] = Bit5 =0

PROFINET ENGEL Telegram 100: Controlword [6040h] - Bit 5 =0
(not available via standard telegrams)

o immediately: New positioning process starts directly and aborts a still active positioning process.

Control I/F Menu, Object, Telegram

I/0 mode immediately

CANopen Controlword [6040,] - Bit5 =1

EtherCAT Controlword [6040n] = Bit5 =1

EtherNet/IP Controlword [6040n] = Bit5 =1

PROFINET ENGEL Telegram 100: Controlword [6040h] - Bit5 = 1
(not available via standard telegrams)
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o defined direction: The target position is always approached in the direction of rotation specified under Turn-

Control I/F Menu, Object, Telegram

I/O mode
CANopen
EtherCAT
EtherNet/IP
PROFINET

defined direction

Controlword [6040h] = Bit 6 = 0 AND Bit1l = 0
Controlword [6040,] = Bit 6 = 0 AND Bit11 = 0
Controlword [6040,] = Bit 6 = 0 AND Bit1l = 0

Standard Telegram 9: MDI_MOD - Bitl OR Bit 2 # 0
or
ENGEL Telegram 100: Controlword [6040,] - Bit 6 = 0 AND Bitll = 0

o shortest path: The target position is always approached by the shortest path, the direction of rotation may

vary.

Control I/F Menu, Object, Telegram

I/O mode
CANopen
EtherCAT
EtherNet/IP
PROFINET

shortest path

Controlword [6040,] - Bit 6 = 0 AND Bit1l = 1
Controlword [6040,] - Bit 6 = 0 AND Bit1l = 1
Controlword [6040,] - Bit 6 = 0 AND Bit1l = 1

Standard Telegram 9: MDI_MOD -> Bit1 AND Bit2 = 0
or
ENGEL Telegram 100: Controlword [6040h] - Bit 6 = 0 AND Bit 11 = 1

direction of rotation can be specified here.

e cw: The turntable movement is performed in a clockwise direction of rotation.

Control I/F Menu, Object, Telegram

I/O mode
CANopen
EtherCAT
EtherNet/IP
PROFINET

cwW

Controlword [6040,] > BIT 6 = 0 AND BIT11 = 0 AND BIT 12 =0

Controlword [6040,] = BIT 6 = 0 AND BIT11 = 0 AND BIT 12 =0

Controlword [6040,] = BIT 6 = 0 AND BIT11 = 0 AND BIT 12 =0

Standard Telegram 9: MDI_MOD > Bit1 =1

or

ENGEL Telegram 100: Controlword [6040h] - BIT 6 = 0 AND BIT 11 = 0 AND BIT 12 =0

e ccw: The turntable movement is performed in a counter-clockwise direction of rotation.

Control I/F Menu, Object, Telegram

I/O mode
CANopen
EtherCAT
EtherNet/IP
PROFINET

ccw

Controlword [6040n] > BIT 6 = 0 AND BIT 11 = 0 AND BIT 12 =1

Controlword [6040n] > BIT 6 = 0 AND BIT 11 = 0 AND BIT 12 =1

Controlword [6040r] > BIT 6 = 0 AND BIT 11 = 0 AND BIT 12 = 1

Standard Telegram 9: MDI_MOD > Bit2 =1

or

ENGEL Telegram 100: Controlword [6040h] - BIT 6 = 0 AND BIT 11 = 0 AND BIT 12 = 1
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Positioning process Example: Positioning process
Pos.A — Pos. B Turntable Pos.A — Pos.C
0.0R positioning range 0.0R
12.0R =12.0R 12.0R
B=10.5R A=15R A=15R
path
Shortest
9.0R 3.0R 9.0R path 3.0R
Defined
Defined direction:
direction: cow
cw
C=45R
6.0R 6.0R

Figure 8-40: Example of absolute turntable positioning

The direction of rotation shown, cw/ccw and the clockwise arrangement of the positions
assumes, ...

@ Notes concerning turntable positioning!

arrangement of the positions — and thus the direction of rotation — can be globally inverted.
(Note: The sign of the parameterised travel speed has no influence on the direction of rota-
tion).

@ Note concerning turntable positioning!

a) with absolute positioning:

[0.0000 R ... Turntable positioning range]

If an absolute positioning process is started, whereby the new target position is iden-
tical to the current setpoint position, no positioning movement will be initiated.

b) with relative positioning:

[-Turntable positioning range ... + Turntable positioning range]

tioning movement will be initiated.

@ Note concerning fieldbus mode!

1
10000

Please note the special scaling of the object Position Range Limit [6078B]: R
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Figure 8-41: Linear positioning with several target positions

Note concerning the , after completion” attribute!

If several consecutive positioning operations are started with the ,after completion” attrib-
ute while another positioning operation is still running, they are not queued. Instead, only
the last positioning command issued will prevail and will be executed as soon as the current
positioning operation is finished. This must be taken into account for the timing of the posi-
tioning jobs.

Example:
Figure 8-41 shows a positioning job #1 (Target 1 = 200 R), followed quickly by positioning
job #2 (Target 2 = -300 R) and positioning job #3 (Target 3 = 150 R). Positioning job #1
only ends when positioning job #3 has already been issued. This causes positioning job #2
to be lost.
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8.3 Digital inputs/limit switches

The device has 8 digital inputs DI1 ... DI8, which are permanently assigned with different functions. In I/0 mode, these
functions are mainly determined by the operating mode (current control, speed control, positioning), which can be se-
lected under Optimisation > Operating mode, see the table below. In fieldbus mode only the digital inputs
DI1 ... DI3 are assigned with functions.

Digital Inputs DI4 / DI5 are a special case. They can also be used as digital outputs if they are not assigned with an input

can be set under the menu item Optimisation -> Digital inputs/Limit switches.
Depending on the requirements of the application, optional limit switches can be used. Limit switches serve as restriction
of the movement range of the drive and can also be used as reference switches to determine the home position (see

ry default.

(® ENGEL | DSerV » V6.3.0.1

Fi\aMonitor Diagnostic Options 7 ZZ

QOperating mode ...
Fieldbus operation ...
Current controller ...
Speed contraller ...

Positioning »

Digital inputs / Limit switches ...

Digital inputs / Limit switches

Lirit switch monitaring

@ Inactive

O Active

Tupe af limit switches

 Momally closed contacts [Active Low)

Digital cutputs ...

& Momally open contacts (active High)
Save settings

Send ‘ Close |

Figure 8-42: Digital inputs/Limit switches parameters

The limit switch parameterisation can only be changed via DSerV.
Limit switch monitoring
e Inactive: Function varies depending on operating mode (see footnotes under DI function table below).

e Active: Function varies depending on operating mode (see footnotes under DI function table below).

Type of limit switch
¢ Normally closed contacts (Active Low) - An activated switch interrupts the 24 V signal voltage to the DI.

e Normally open contacts (Active High) - An activated switch applies the 24 V signal voltage to the DI.

@ Notes concerning normally closed contacts!

o With Normally closed contacts, if only one limit/reference switch exists (e.g. at
digital input DI2), the other limit switch input (e.g. digital input DI3) must be tied to
24 V. Otherwise, the input is considered active and a positioning or reference error will

e With Normally closed contacts a broken cable has the same effect as an activated
limit switch.
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Digital Operating Mode Limit switch
Input monitoring

Current control Speed control Positioning
DI1 Enable Enable Enable -
Setpoint = 0 / HALTL® Setpoint = 0 / HALT6 Positive limit switch* Inactive
DI2
Positive limit switch? Positive limit switch? Positive limit switch® Active
Setpoint = inverse! Setpoint = inverse! Negative limit switch* Inactive
DI3
Negative limit switch3 Negative limit switch? Negative limit switch? Active
D14 (DO function) (DO function) Start positioning! -
(D02) P g
pI5 (DO function) (DO function) (DO function) -
(DO1)
DI6 Constant value 1 / 2! Constant value 1 / 2! Target ID Bit 0! -
D17 - - Target ID Bit 11 -
DI8 - - Target ID Bit 2! -

IFunction only effective in I/0 mode. No function in fieldbus mode.

2positive setpoints are suppressed; the controller switches to P-characteristics in order to prevent torques in the positive
direction. Negative setpoints are not influenced.

3Negative setpoints are suppressed; the controller switches to P-characteristics in order to prevent torques in the nega-
tive direction. Positive setpoints are not influenced.

4An actuated limit switch does not trigger a positioning error.
5An actuated limit switch triggers a positioning error.

Description of the DI functions

Enable:
» I/O mode:

» Fieldbus mode:

Setpoint = 0:

» Current Control:
» Speed control:

HALT:

» Current control:
» Speed control:

Setpoint = inverse:

The digital input DI1 operates as enable input in each operating mode.

After a reset (e.g. Power-ON) a rising edge at DI1 is required.

= Do not hard-wire DI1!

DI1 must be active to reach the Operation Enabled status or the Operation
status (see fieldbus manual). No rising edge necessary.

Sets the setpoint to zero regardless of the external setpoint specification.

The motor is nearly torque-free. Ramp settings remain active.
The drive is not drift free!

When the HALT function is activated, the motor stops and the positioning
mode temporarily replaces the previous mode to actively hold the current posi-
tion.

The drive is not torque-free.
The drive is drift-free.

Inverts the sign of the current setpoint or speed setpoint value. The set speed
ramps remain active.
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Constant value 1/2:

Start positioning:

Target ID Bit 0-2:

Pos./Neg. limit switches: The specific function of the limit switches varies depending on the selected oper-

digital inputs DI2 and DI3 are used as a pair and that it is not possible to assign
the limit switch function to only one digital input.

In current control and speed control operating modes one of two parameter-
isable fixed setpoints is selected. (for parameterisation see chapters

A rising edge starts the next positioning process, either immediately or after the
completion of a still active positioning process, depending on the parameterisation

Selection of a target record (ID 0... 7, binary coded), which will be activated with
the next start of a positioning process. A target record mainly comprises a target

Exception:

Note!
The DI functions are activated with a signal level of +15V ... +30V and are deactivated with
a signal level of 0... +5V.

The limit switch DI function with normally closed contacts setting works with inverse
signal level assignment.
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8.4 Digital outputs

The device has 2 digital outputs DO1/D02, which can be freely assigned with a function from a predefined list of func-
tions.

Note!
é Each DO pin can alternatively be used as a digital input (DO1/DI5, DO2/DI4). Therefore, a
digital output is only available if the corresponding digital input is not required.

The following DO availability arises depending on the operating mode:

Current control Speed control Positioning |
1/0 mode DO1 DO1 DO1
D02 D02 * D02
. DO1 DO1 DO1
Fieldbus mode DO2 DO2 DO2

In fieldbus mode both DOs are always available, as D14 is not required here as start signal
for the positioning runs.

The function of digital outputs DO1/D02 can be configured via the DSerV menu Optimisation - Digital outputs:

(= ENGEL | DSerV = V6.3.0.1

File QOJpEELLLE Monitor Diagnostic  Options 7 &2 |

Operating mode ... Digital outputs
Fieldbus operation ... oot
Current controller ... Hneten Ready n
Speed controller .. + Pos. logic " Meq. logic
Posiioning : O—
Digital inputs / Limit switches ... -:|
® Digital cutputs ...
Save settings Doz
f* Poz. logic i Meqg. logic

| Cloze |

Figure 8-43: Digital outputs menu
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The configuration of the digital outputs can only be changed via DSerV.

Function: The following DO functions can be assigned to the digital outputs via the drop-down menu:

e No operation Permanently FALSE. No function is assigned to the digital output.

e Enable TRUE, if the drive is error-free and enabled.

e Speed > Threshold TRUE, if |actual speed| > threshold value.

e Current > Threshold TRUE, if |actual current| > threshold value.

e I2tactive TRUE, if It limiting is active.

e Target reached TRUE, after successfully completed positioning process or after finished

homing process or during HALT (see also Position reached).
e Ready TRUE, if drive is error-free.
o Following error > Threshold  TRUE, if |following error| > threshold value.

e Encoder output channel A/B  Emulation of an encoder output channel, track A/B.

e Position reached TRUE, only after successfully completed positioning process (see also 7arget
reached).
e Ready/Travelling/Error TRUE, if the drive is error-free. Toggles (8 Hz) during positioning or homing

runs. FALSE, if the drive is in an error state.

Pos. logic: A function, as described above, is assigned to the DO.

Neg. logic: A function, as described above, is inverted before it is assigned to the DO.

The Ready function, for example, becomes a Not Ready function if negative logic is selected.
In this example, the function is TRUE if the drive is in an error state and FALSE if the drive is error-free.

Threshold: If one of the threshold functions is selected (see above), the threshold value can be parameterised here.

Pulse count: 1 ... 20 pulses per revolution (only with function ,,Encoder output channel A/B")

Note!
Both digital outputs are ground-switching open-collector outputs, which can only output a
HIGH voltage, if they are equipped with an external pull-up resistor (e.g.1kQ/1W to

Note!
The return value of the DO function and the DO signal level are related as follows:

» TRUE 2 HIGH (Pull-up resistor required, see above)
» FALSE = LOW

Notel!
All functions that compare a physical quantity with a parameterised threshold work without
debouncing. Minimum time interval of successive DO switching edges: >1.5ms.
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8.5 I2t monitoring

The I2t monitoring protects the motor and the power stage against thermal overload by limiting the motor current to

has elapsed.

Lrated = rated current (normally equal to the rated motor current)
Imax = maximum current (normally equal to the peak motor current)
Lctva = actual motor current

When Lacwal > Irated, the I2t function is activated. When the 12t function is active, the difference between the squared
Tactual @and Irated Values is added up as X(lactual? - Irated?). As soon as the sum exceeds a defined threshold value, Iacual is
limited to Irated. The threshold is chosen for an overload duration of approx. 5 s at an overload of Iactual = 2 * ILrated-

As soon as the sum falls below 50 % of the threshold value again, it is possible to operate in overcurrent mode again,
taking into account that the sum is not yet zero at this point. This means that the maximum overload duration is consid-
erably reduced if the overcurrent operation is repeated while the sum is not yet at zero. The 12t function is deactivated
when the sum reaches the value 0.

The maximum overload duration at motor currents Irated < lactual < Imax is determined by the ratio of Ictual tO Lrated.

Example: Tactual = 2 * Irated = Overload duration: approx. 5s
Lctvar = 4 * Trated = Overload duration: approx. 1s
50.0
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Figure 8-44: Overload duration as a function of Lictuay/Trated

Example:  For a specific application, a motor must be able to reliably supply an overload torque (current) for 10 s dur-
ing start-up. To ensure this, the actual current must not exceed approx. 1.6 times the rated current.
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Connection assignment - X1 — Supply and signals

9 Connection assignment

Depending on the fieldbus option selected, the HFI series has different connection variants, but with identical contact
arrangement and signal assignment of the connector pins. Figure 9-1 shows the variant with CANopen on the left and a
variant with fieldbus module on the right. For more detailed information regarding the available connection variants,
please contact the ENGEL sales department.

Figure 9-1: Connection variants of the HFI series
9.1 X1 — Supply and signals

ytec-/itec angled receptacle (Intercontec series 615/915, with insert 12+3-pol. male)
itec straight receptacle (Intercontec series 615/915, with insert 12+3-pol. male)

Connector on the device (Varl):
Connector on the device (Var2):

Mating plug: plug (Intercontec series 915, with insert 12+3-pol. female)
No.
A BN N‘E +Ub | Supply 24 VDC/ 48 VDC (logic circuit and power stage) depending on device design
B BU 2| OV | Supply 0V (reference potential for +Ub and +Ubl) 2
C BK | »| +Ubl |Logic supply 24 VDC 3
1 WH DI1 |Digital input 1 (enable input) L:0..5V,H:15...30V
2 BN DI2 |Digital input 2 (setpoint = 0/Halt/positive limit switch) L:0...5V,H:15...30V
3 GN DI3 |Digital input 3 (setpoint = inverse/negative limit switch) L:0..5V,H:15...30V
; = DO1 |Digital output 1 (configurable function) Open Coll. (24V, 50 mA)
DI5 | Digital input 5 (currently not usable as DI) L:0..5V,H:15...30V
5 o |- DO2 | Digital output 2 (configurable function) Open Coll. (24 V, 50 mA)
E| DI4 |Digital input 4 (start positioning process) * L:0..5V,H:15...30V
6 PK § All+ |Analogue input 1 (differential input: analogue setpoint)® |0...+10V
; ol S AIl- | Analogue input 1 (differential input: analogue setpoint)
DI6 |Digital input 6 (Target ID Bit 0 “constant value 1/25)¢ |L:0...5V, H:15...30V
8 BK GND | Reference potential (signal ground) 2
9 RD DI7 |Digital input 7 (Target ID Bit 1) * L:0...5V,H:15...30V
10 VT TxD |RS232: Transmit Data
11 | GY-PK RxD |RS232: Receive Data
12 | BU-RD DI8 |Digital input 8 (Target ID Bit 2) 4 L:0..5V, H:15...30V
! Wire colours and cross-sections apply for ENGEL standard connection cables.
2 Supply 0V and GND are connected internally through a self-resetting fuse.
3 +Ubl supply is not mandatory. For the principle of the separate logic supply, see chapter 10.2 Installation_diagram
# Function only in positioning mode.
5 Function only in speed control mode with constant setpoints selectable through digital input.
6 When using AI1- as digital input DI6: connect AI1+ to GND!
Figure 9-2. Pin layout X1 — View on mating side of receptacle
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9.2 X2 — CAN signal plug

Connector on the device:  ytec angled receptacle (Intercontec series 615/915) with insert
5-pin M12 circular connector (male A-coded)

Mating plug: 5-pin M12 circular connector (female A-coded)
Description
1 = - | (Shield)?> |CAN-Shield
2 RD :E_ n.c. =
3 BK § CAN_GND | CAN reference potential
4 WH | E| CAN_H |CAN-High signal
5 BU é CAN_L | CAN-Low signal

1 Wire colours and cross-sections apply for ENGEL standard connection cables.
2 If a shielded cable is used, the shield connection should preferably be made via the connector housing. In addition, the
shield can also be contacted via Pin 1.

The CAN interface is galvanically isolated.

A network terminating resistor is not integrated and may need to be connected externally, see also chapter
10 Installation.

Figure 9-3: Pin layout X2 — View on mating side of receptacle
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9.3 X3 — STO signal plug

Connector on the device:  8-pin M12 circular connector (male, A-coded)

Mating plug: 8-pin M12 circular connector (female, A-coded)
Pin-No. Name Description

1 Status+ | potential-free status output (positive potential, collector)
2 Status- potential-free status output (negative potential, emitter)
3 STO1- supply STO-channel 1, reference potential, 0V

4 STO1+ supply STO-channel 1, positive potential, 24V

5 n.c.

6 STO2+ supply STO-channel 2, positive potential, 24V

7 STO2- supply STO-channel 2, reference potential, 0V

8 n.c.

Figure 9-4: Pin layout X3 - View on mating side of receptacle

9.4 X4, X5 — Fieldbus modules

Connector on the device:  4-pin M12 circular connector (female, D-coded)
Mating plug: 4-pin M12 circular connector (male, D-coded)

Description

1 YE | | TX+ Transmit Data +
2 | WH|g| RX+ |ReceiveData+
3 0G E TX- Transmit Data -
4 BU | ¥| RX- |Receive Data -

Figure 9-5: Pin layout X4, X5 - View on mating side of receptacle

Notel!
For EtherCAT, connector X4 is the signal input and X5 is the signal output!
For the other fieldbuses, both ports are equivalent.
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10 Installation
10.1 Cable type, cable length and shielding

Warning!

This product may cause high-frequency interference, which may require interference sup-
pression measures.

For the optimal operation of the drives, ENGEL offers cable assemblies in various standard lengths.

10.1.1 Requirements on the supply/signal line (connection to X1)

e Recommended wire cross-section for power supply: 1.5 mm2 (Please note the voltage drop along the line!)
e The power supply wires should be stranded in pairs and have shielding

e  Minimum wire cross-section for signals: 0.14 mm?2

e  Flexibility and temperature range in accordance with the specific application.

e  Connect the overall shield with the lowest possible impedance to functional earth.

Type recommendation: ENGEL original accessories:
e Item.-No. 9900000575 (2 m)
e Item.-No. 9900000576 (5 m)
Cable assembly with connection plug, open on one end,
3x1.5mm2 (shielded) + 12 x 0.14 mm?2 (shielded), suitable for drag chains.

10.1.2 Requirements on the CAN line (connection to X2)

e Twisted pair leads recommended for signal pair

e  Minimum wire cross-section: 0.25 mm?2

e  Overall shield

e Flexibility and temperature range in accordance with the specific application.

Type recommendation: ENGEL original accessories:
e Item.-No. 9900000577 (6 m)
Cable assembly with M12 connection plug, open on one end,
2x0.52 mm?2 (shielded) + 2 x 1.04 mm?2 (shielded), suitable for drag chains.
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A CAN network comprised of multiple drives can be easily wired in bus topology by means of the following standard

components, which are available from several manufacturers:

e Y-connector, 1x male/2x female, 5-pin, 180°-cod., 1:1, M12: e.g. Lumberg, Item no.
e T-connector, 1x male/2x female, 5-pin, 1:1, M12: e.g. Lapp Kabel, Item no.
e CANopen® Bus cable, 1x male/1x female, 5-pin, M12: e.g. Lapp Kabel, Item no.
e CANopen® Terminating resistor, M12: e.g. Lapp Kabel, Item no.
1] 0l 1}
HFI HFI CANopen® HFI
Bus Cable

Terminating
Resistor

Figure 10-1: CAN network with Y-connector

I Il Nl
HFI HFI HF I

W ... #

0906 UTP 101 or
22260765

22260795 - 22260799
22260766

CANopen®

- - -
ﬁﬁ ﬁﬂ ﬁﬂ Y-Connector
CANopen® ﬂ

Terminating
Resistor

CANopen®

Master ———

Figure 10-2: CAN network with T-connector

Bus Cable CANopen®
T-Connector & & G’o 2

Note:
@ With the use of a T-connector, rotating receptacles for the drives can no longer be com-
pletely turned towards the motor shaft. With the use of a Y-connector, the full range of

rotation of the receptacle is available.

Common Y-connectors with 45°/225° coding of the contact inserts are normally not me-

chanically suitable for use on HFI drives! Check for usability before use!
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10.1.3 Requirements on the STO line (connection to X3)

e  Minimum wire cross-section: 0,25 mm?2
e  Overall shield

e Cable length max. 20 m

e  Flexibility and temperature range in accordance with the specific application.

Type recommendation: ENGEL original accessories:
e Item.-No. 9900000650 (5 m)

e Item.-No. 9900000651 (15 m)
Cable assembly with M12 connection plug, open on one end,
8x 0,25mm?2 (shielding applied on sleeve nut)

10.1.4 Requirements on the fieldbus lines (connection to X4 and X5)

e (Catb5e or higher category cable
e Overall shield
e Flexibility and temperature range in accordance with the specific application.

Type recommendation: ENGEL original accessories:
e Item.-No. 9900000634 (2m)

¢ Item.-No. 9900000635 (5m)

Standard cable assembly for Industrial-Ethernet/PROFINET (Type C, Cat 5e) with M12 connec-
tion plug (straight, D-coded), open on one end, 4 x 0.34 mm?2 (shielded), suitable for drag
chains.
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10.2 Installation diagram
The following installation diagram shows an example for the connection of the drive and does not represent all wiring
options.

Basic device: X1
Basic device with STO: X1 and X3
CAN variant: X1 and X2
CAN var. w. STO: X1, X2 and X3
Wire colours are only valid for original Fieldbus variant: X1, X4 and X5
ENGEL cable assemblies! Fieldbus var. with STO: X1, X3, X4 and X5
E— i”i'ﬂafg”&".? — |x x| CAN
+24V /+48V O = A N Al ]+ 1& canL | o2 BU 6 caN_L
= 5 | ||
BU I I B ov — CAN_H [ o2 WH o CAN H
ovo °T1 GND | o z % 5 6D
Logic Supply BK c +Ubl I~y cPU nc | &
124V /448 V O £t bl L onfetes Shield
Aux. Supply+24 V 1/0-Supply {
L Lio|on X3
8
> oo STglzck g z o STO2
6
o 2olon HFL 2250/ 26XX stor-+ ot o sTO2+
ne | o
Rt HFI 3MI3M sTo1+| o : 0 STO1+
. 50mA sTO1- | O 0 §TO1-
Digital Output 1 o—tb—e 2 AL 1 Lo POLIDIS R Status- | 042 o Status-
A 1
GY 5 DO2 / DI4 Status+ | © O Status+
b - \ LY O Shield
Analogue Setpoint +10 V o P Slo| an+ x4l Fieldbus 1 (EtherCAT in)
4 BU
Analogue Setpoint Ref. & BU 16| An- /oI5 RX-[O 3 0G O RX-
™ [0 e
GND & b O GND RX+ | © 1 Fo $))((+
™+ |0 o TX+
RD 3 " O Shield
oo 0.2 A self-
:' T T eom! ; resetting st_ Fieldbus 2 (EtherCAT out)
. GND 4 BU
i pc, o o2 — Blo| o R 015 g 2 R
I Llaptop T |0 O [ RxD GND ov i 3 Wi O TX-
H ; RX+ | © =10 RX
[ ! (9-pole) BU-RD \\] \U 2] 6| pig TX:: ot 5 TXI
¥ | | O Shield

Figure 10-3: Example installation diagram

Notes!
@ e Digital outputs:

Digital outputs of the drive are ground switching (attention: internal 12k2 parallel re-
sistance, see installation diagram) and designed without a pull-up resistor. Normally an
external pull-up resistor is required for reading to a controller (e.g. R1=1kQ/1W to
+24VDC).
e Separate logic supply:

To maintain the data on shut-down or failure of the main supply +Ub
(+24VDC/+48VDC), it is possible to feed a separate logic supply voltage +Ubl
(+24 VDC/+48 VDC) to X1. The reference potential of each of the two voltage supplies
is to be connected to X1/Pin B (0 V).

e Analogue Input:
For correct functionality of the differential analogue input (AI1+/AIl-), it is not only
necessary to connect AI1+ and AIl- to the analogue signal source, but AI1- must also
be connected to GND.

Attention!

Functional Safety
For devices with functional safety (HFIxxxx-Sx00-xx) the operating instructions supplement
Integrated Drives HFI equijpped with STO-Module must also be consulted.
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11 Commissioning

Warning!

Movements of the drive occur during the commissioning. Prior to commissioning, it must be
ensured that no dangers may emanate from the drive and that uncontrolled movements
cannot occur.

¢

Note!

The devices are factory-set to I/0 interface, speed control mode and setpoint setting
via analogue input AI1. The commissioning description is based on these settings.

We recommend the following procedure for the commissioning:

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Step 7:

Installation
e Install the device in accordance with the installation diagram and wire the digital inputs and out-
puts required for the application.

Adjust non-critical signal processes
e Adjust the externally specified setpoints to the minimum.
e  Withdraw the controller enable (DI1 = OFF).

Switch on the supply voltage
e The green LED of the status display will blink constantly (,,Drive ready").

Remedy for errors with red flashing status LED:

Start the DSerV service software
e Connect COMx (x=1...99) of your PC/ laptop and connector X1 of the drive according to chapter

Review the parameter set

e Check the set current limits under the menu item Optimisation - Current controller to ensure
that the parameter set is adapted to the connected drive.
If this is not the case, load a suitable parameter set into the drive or optimise the current and

Enable the power stage

e Switch on the controller enable DI1: The green LED of the status display switches to continuously
illuminated.

e With a slight increase of the speed setpoint, the motor shaft must begin to rotate. The shaft ro-
tates cw (looking onto the shaft end) if both the setpoint and the polarity parameter are positive.

Remedy for errors with red flashing status LED:

Assure the functionality of the application
e  Check the connected input and output signals for correct function.
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12 Status display, error messages

An internal error memory enables the display of even short-term error signals.

The occurrence of an error leads to the shut-down of the power stage, i.e. the motor power is disconnected. Errors are
shown with the red LED of the status display by means of a blink code, whereby the number of light pulses corresponds
to the error code. The error table provides an indication of the cause of error. The DSerV service software shows the

the same time, the highest error code is displayed.

After rectification of the corresponding cause of error, an error message can be reset by switching the enable input DI1
OFF-ON. The power stage and the controller are only activated after switching the enable input OFF-ON a second time
(only applies to I/0 mode, for fieldbus mode see CANopen user manual):

active
Error cause i
inactive

Power stage / +
Controller

Error indication +

Enable input DI1 | { {
I
T

Figure 12-1: Error logic in I/O mode

t1: Occurrence of an error: Power stage disabled immediately; error message active.

t2: Error cause is rectified.

t3: Enable input set to inactive by user.

t4: Enable input set to active by user (1st rising edge): Power stage/controller remains disabled.
t5: Enable input set to inactive by user: Error message is reset, ready message follows.

t6: Enable input set to active by user (2nd rising edge): Power stage and controller become active.

The resetting of an error message is also possible by switching the device off and on again.

Note!
Error 10 (see chapter 12.2 General_error. messages) can only be reset via a device reset

(e.g. power-on reset).
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12.1 Status display

12.1.1 HFI without communication module

A red/green LED provides a general indication of the device’s operating status. In error state, the red LED flashes 1 ... 14
times (corresponding to the active error). Unlike the models equipped with a communication module, the models with
on-board CAN bus do not have a separate fieldbus status LED. CAN bus errors are indicated by the general status LED.

LED green  LED red Operating status

blinking OFF = | Drive ready, controller/power stage disabled
ON OFF = | Drive ready, controller/power stage enabled
OFF blinking = | Error status - Red LED indicates the highest active error code.
OFF OFF = | - Device has no function - Check input voltage
- Firmware download mode active (red LED glows weakly)
- RESET active (e.g. on start-up)

LI

Figure 12-2: HFI without communication module (rear view)

12.1.2 HFI with communication module

If a communication module is installed, the device has 3 LEDs. The HFI/S LED in the middle is the general operating
status LED (see above). LED1 and LED2 are the fieldbus status LEDs. The meaning of these two LEDs depends on the
installed communication module (see following chapters).

T

HFI/SO

LED1O
LED20O

Ol

Figure 12-3: HFI with communication moadule (rear view)
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12.1.2.1 EtherNet/IP

LED1 = Network Status

LED green  LED red Operating Status

OFF
ON
blinking
OFF
OFF

OFF
OFF
OFF
ON
blinking

LED2 = Module Status

LED green  LED red Operating Status

g 4 3 0 3

Sy
( ENGEL

a® ELEKTROANTRIEBE

No power or no IP address

Online, one or more connections established
Online, no connections established
Duplicate IP address, fatal error

One or more connections timed out

OFF OFF = | No power
ON OFF = | Controlled by a scanner in run state
blinking OFF = | Not configured or scanner in idle state
OFF ON = | Major fault
OFF blinking = Recoverable fault(s). Module is configured, but stored parameters differ from cur-
rently used parameters
Note!

¢

A test sequence is performed on these LEDs during start up.

12.1.2.2 EtherCAT

LED1 = RUN LED

LED green  LED red Operating Status

OFF
ON
blinking
1 flash
flickering
OFF

OFF
OFF
OFF
OFF
flickering
ON

LED2 = ERR LED

LED green | LED red Operating Status

OFF
OFF

OFF

OFF

OFF
flickering

OFF
blinking

1 flash
2 flashes
ON
flickering

4 4 3 0 1 0

=

0

g 4 4 3

Module in INIT-state (or no power)
Module in OPERATIONAL-state
Module in PRE-OPERATIONAL-state
Module in SAFE-OPERATIONAL-state
Module in BOOT-state

Fatal error

No error (or no power)

State change received from master is not possible due to invalid register or object
settings

Slave device application has changed the EtherCAT state autonomously
Sync Manager watchdog timeout

Module in EXCEPTION (fatal error)

Booting error detected
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Status display - HFI with communication module

12.1.2.3 PROFINET

LED1 = Network Status

LED green  LED red Operating State

OFF

ON

1 flash

blinking
OFF
OFF
OFF
OFF

OFF

OFF

OFF

OFF
ON
1 flash
2 flashes
3 flashes

LED2 = Module Status

LED green m Operating State

OFF

ON
1 flash

OFF

OFF

OFF
OFF

ON

alternating red/green

=

=

4

4 0 4 0 3

=

P
( ENGeL
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- No power
- No connection to IO Controller

- connection to IO Controller established
- IO Controller in RUN state

Connection to IO Controller established

- 10 Controller in STOP state
- IO data bad
- IRT synchronization not finished

Used by engineering tools to identify the node on the network

Major internal error (this indication is combined with a red module status LED)
Station Name not set

IP address not set

Expected Identification differs from Real Identification

- No power
- Module in SETUP or NW_INIT state

Normal Operation (module has shifted from NW_INIT state)
Diagnostic event(s) present

- Exception error (Device in state EXCEPTION)
- Major internal error (this indication is combined with a red network status LED)

Firmware update (Do not power off the device. Powering off the device during this
phase can cause permanent damage.)
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Status display, error messages - General error messages

12.2 General error messages

e
( ENGEL

4 ELEKTROANTRIEBE

The following table shows the possible error messages of the general status display. In case of an error, the general
status LED blinks red with a number of pulses corresponding to the error code, followed by a short pause. This sequence
is repeated continuously.

Displayed Meaning Cause/Measures for error rectification
error code

1
2
3

10

11

12

13

14

Error code not present
Power stage temperature > 90 °C

Error code not present

Overvoltage

Angle sensor error

Undervoltage

Overcurrent

Parameter memory checksum error

Faulty parameter set

Internal error

Positioning error

Fieldbus error
Functional safety error

Motor phase frequency > 600 Hz

Check installation conditions. Ambient temperature too high?
If necessary, provide appropriate cooling.

The DC-link voltage is higher than the allowable value, possi-

bly as a result of regenerative feedback operation. If neces-

sary, adjust the deceleration ramp or provide an external bal-

last circuit (brake chopper).

Internal defect, no remedy possible.

Check input voltage. Short-term voltage drop can be caused

by fast, power demanding accelerations.

Check that the motor currents and parameters of the current

controller are adjusted according to the factory settings.

The contents of the parameter memory were read incorrectly.

If the error occurs again after a power-on reset, then ...

= Download a well-proven parameter set or

= Check all parameter settings in the DSerV Optimisation
menu, then save them with the Save settings menu.

The parameter set transferred via the Parameter Download

menu is faulty and therefore cannot be saved in the device.

= Switch the device off and on again to restore the last saved
parameter set or

= Download another parameter set into the device.

No remedy by the user. DSerV displays an additional error

number for error 10, which provides more detailed information

on the cause of error.

DSerV displays an additional error number for error 11, which

provides more detailed information on the cause of error.

Check the voltage on the STO inputs (see operating supple-
ment Integrated Drives HFI equipped with STO-Module).

Operating point with impermissibly high rpm value (would
violate the EU Dual-Use regulation) > reduce speed setpoint
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12.3 Error messages in positioning mode

Assignment of additional error numbers (displayed in DSerV) on occurrence of a positioning error:

Displayed Meaning Cause/Measures for error rectification
error code

Actual position of the drive is below the parameterised posi-

1 Actual position < Minimum position L
tioning range.
- ) - Actual position of the drive is above the parameterised posi-
2 Actual position > Maximum position tioning range
3 Target position < Minimum position _Speaﬁed target position is below the parameterised position-
ing range.
4 Target position > Maximum position _Specmed target position is above the parameterised position-
ing range.
5 Faulty parameterisation of the posi- | Illegal parameterisation of the positioning range limits
tioning range (min > max).
_ . o At least one of the two limit switches, which limit the position-
6 Limit switch monitoring - .
ing range, was unexpectedly activated.
With fieldbus control:
- Incorrectly parameterised (unknown) homing method.
7 Homing When referencing to a limit switch:
- The opposite limit switch was actuated during the homing
run.

In positioning mode the maximum permissible position
deviation (i.e. the difference between the actual position and
the setpoint position) has been exceeded for too long.

Adjust motion profile:

= Select slower speed ramps.

= If necessary, reduce the travel speed.

8 Following error monitoring see chapter 8.2.2 Speed control mode

Adjust the parameters of the following error monitoring:

= Enlarge the permissible following error window.

= Increase the following error timeout.

= If necessary, deactivate the following error monitoring.

Optimize the settings of the speed and/or position controller.
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12.4 CAN status display

The integrated drives of the HFI series do not have a separate CAN status display (LED). Errors of the CAN bus are

12.5 CAN error messages

Displayed Meaning Cause/Measures for error rectification

error no.

Bus load too high, cannot be processed.

1 CAN Controller overflow = Reduce the CAN bit rate, if applicable.

= Optimise the PDO communication.

Communication switched off due to disrupted transmission.

2 CAN bus off = Check that the correct baud rate has been set.
= Check that the Node-ID is correct.

3 CAN error passive Nodes behave passively due to disrupted communication.
Bus load too high, cannot be processed.

4 Buffer overflow = Reduce the CAN bit rate, if applicable.
= Optimise the PDO communication.

5 Error code not present

6 Reset Communication NMT command Reset Communication was received.

7 Communication stopped NMT command Stop Remote Node was received.
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13 Controller optimisation

The integrated drives are supplied with factory preset parameters. The drives are ready for immediate operation without
additional adjustments or settings.

The parameters of the current controller are optimally specified. The current limits conform to the corresponding rated
and peak value. The parameters of the speed controller are adjusted to idle run without external load. If necessary, they
may have to be optimised to the load conditions at a later time. The same applies for the parameters of the position
control circuit.

The drives are factory preset for control via I/0 interface, the operating mode is set for speed control with setpoint
specification through the analogue input AI1.

13.1 Current controller

The parameters of the current controller are factory preset.
In order to restore the condition as supplied, load the originally supplied parameter set into the device.

13.2 Angle sensor offset determination, motor pole number

the parameters for motor pole number and angle sensor offset can be entered directly. Furthermore, a function for the
automatic adjustment of the angle sensor offset is provided. This function can only be activated in I/O mode.

EMNGEL | DSerV = Automatic angle sensor offset determination

Important notes on automatic angle sensor offset determination

1. Set motor rated current + number of poles to their nominal values prior to starting determination cycle |
[Tranzfer nominal values from maotar's datasheet / rating plate using menu CURREMT COMTROLLER]

2 Motor may perform sudden moverments |
3. During the determination cycle, the matar shaft must not be expozed to any kind of mechanical load |
4. Determination cycle will start instantaneously when enable signal iz applied [Enable input 011

5. For permanent storage of offset value: => OPTIMISATION / SAVE SETTINGS

Perform automatic angle sensor offset determination now ?

1] Cancel

| |

Figure 13-1: Activation of the automatic angle sensor offset determination

Attention!

During the automatic angle sensor offset determination, jerky movements can occur on the
drive!

Make sure that the requirements for the automatic angle sensor offset determination are
fulfilled:

e The motor shaft can rotate freely and is not loaded.
e The parameters for the current controller are adjusted and transmitted according to

e The number of motor poles is adjusted and transmitted.

After clicking OK: Enable the drive via digital input DI1.
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13.3 Speed controller adjustment

Note!
Prerequisite for the speed controller adjustment are correctly set control parameters of the

Step 1: Installed drive, ready for operation in accordance with Step 1 ... 4 of the commissioning instructions in

Step 2: Make sure that current limits and control parameters of the current controller are correctly adjusted. If

Step 3: To optimise the speed controller, the speed curve of the drive must be assessed, i.e. the actual speed
must be measured (you can use the oscilloscope function of DSerV).

Step 4: The parameters of the speed controller are accessible through the menu Optimisation > Speed
To optimise the speed controller thesetpomtrampmustbe switched off (,Ramps inactive”) or set to
maximum acceleration. The setpoint scaling value must be set according to the speed required in
the application.

The control parameters of the speed controller must initially be set to non-critical values, i.e. low pro-
portional gain (k, , = 0.0500...0.1000) and a large time constant.

Step 5: The drive must now be enabled with a speed setpoint of approx. 75 % of the setpoint scaling value.
Once the speed curve is acquired, remove the enable signal. Assess the speed curve.

Step 6: Increase the speed controller’s proportional gain by a few hundredths, enable the drive again and
assess the speed curve.

Adjust the proportional gain so that an oscillation of the speed is clearly visible. Then reduce the
proportional gain to the point where no more oscillation occurs.

For optimisation, reduce the time constant of the speed controller until the setpoint speed is reached
with a single overshoot (approx. 4-10 % of the setpoint).

Tek L @ Stop M Post 20,00ms Tek S, @ Stop M Pos; 20.00ms Tek L @ Stop M Pos: 20L00ms
P ¥ H 3 T H + i T ¥ ¥ T ; ¥ v ]
L1 R I T e 11 T (71 A T 1 1 B Y
a) proportional gain too low b) optimal proportional gain c) proportional gain too high
time constant too large optimal time constant time constant too small

Figure 13-2: Speed step response for different speed controller settings
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14 Mechanical dimensions

The following figures show only one possible variant of the connectors.

14.1 HFI 2230 / HFI 2260

D8 ks

Figure 14-1: HFI22xx dimensions

Motor Type Dimension L1 Dimension L1
(without module) (with module)
HFI12230 129 143 8
HFI2230 with parking brake 161 175 10
HFI2260 159 173 8
HFI2260 with parking brake 191 205 10

14.2 HFI 2630 / HFI 2660

Fr

62,5

20

=)
)
(%]
D9 xe

N

24

Figure 14-2: HFI26xx dimensions

Motor Type Dimension L Dimension L
(without module) (with module)
HFI2630 136 150
HFI2630 with parking brake 166 180
HFI2660 166 180
HFI2660 with parking brake 196 210
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14.3 HFI 3260 / HFI 3290

S
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L 27
Figure 14-3: HFI32xx dimensions
Motor Type Dimension L Dimension L
(without module) (with module)
HFI3260 163 177
HFI3260 with parking brake 193 207
HFI3290 193 207
HFI3290 with parking brake 223 237
14.4 HFI 3760 / HFI 3790
15
E
R 4
k=
s
= -
—— 4 26 B
Db e 10)]3 5|
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Figure 14-4: HFI37xx dimensions

Motor Type Dimension L Dimension L
(without module) (with module)
HFI3760 168 182
HFI3760 with parking brake 198 212
HFI3790 198 212
HFI3790 with parking brake 228 242
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Mechanical dimensions - Mounting instructions for planetary gear GPK

14.5 Mounting instructions for planetary gear GPK

Ensure contact surfaces are intact and thoroughly degreased!

Open clamping screws — motor
mounting preferred in vertical
position

(

L

=
ENGEeEL

ELEKTROANTRIEBE

Flange must be flush with the gearbox, tighten screws with
torque (Tax), fit plastic covers!

ax Chart tightening torque clamping unit (Ta k)
T
AS gearbox size @-motor shaft Screws (8.8) Width across flat | Tightening torque (Nm)
s ? GPK45 8 M4 3 4.5
IN GPK55 9 M4 3 4.5
:J“ = GPK65 11 M4 3 4.5
C A j { U GPK75 14 M5 4 9.5
4 . ] i 5'|
] I Chart tightening torque connecting screws (Ta,s)
P i i gearbox size Screws (8.8) Width across flat | Tightening torque (Nm)
Tighten screws crosswise.
Screws must be secured! GPK45 M4 3 3.5
Insert plastic covers. GPK55 M5 4 5.5
GPK65 M6 5 8.5
GPK75 M6 5 8.5
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