GUNDA

Data sheet: V001 Automation
Colibri 4.0 Nema 17 QUALITAT UND PRAZISION

Stepper motor with integrated control

MADE IN GERMANY

Colibri 4.0 - the integrated stepper motor

Stepper motor with integrated electronics and industrial communication interfaces
v" Compact design with integrated control system e UK
v"Industrial interfaces (Profinet, EtherNet/IP, EtherCAT, CANopen) c C n
v" Easy PC configuration via Ethernet TCP/IP (ASCII) or USB
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Housing variant; Compact

The Colibri compact drive
combines motor and control system in one space-saving unit -
powerful, efficient and ready for modern positioning tasks.

Feature

Description

Stepper motor with integrated power electronics
Industrial Interfaces
Configuration Interface

Integration Siemens-Welt

Profinet, EtherNet/IP, EtherCAT, CANopen

Ethernet TCP/IP or USB (CANopen, EtherCAT) enable the device to be
connected directly to the PC via the included Windows tool Colibri40
Config. The interface is also suitable for simple applications, e.g.
laboratory and test applications with direct PC control. Integrated safety
mechanisms, such as a heartbeat, ensure reliable and monitored
operation.

TIA libraries and function modules included in the scope of delivery

Optional Protection class IP54

Connections Industrial-grade M12 connectors (standard)
Options Gearbox, absolute encoder

Engine supply 24-48 VDC

Logic Supply Isolated, 24 VDC

Optional digital 1/0 (24V)
Optional sensor connector

Via separate M12 connector, e.g. for valves or sensors
M8 for direct connection of the reference sensor

Optional STO safety function

Safe Torque Off function via 2 channel shutdown SIL3
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Colibri 4.0 Nema 17 & EELAL
Stepper motor with integrated control AU tO m at| on
Size S M L

Supply Voltage Logic 24
Motor supply voltage 24-48
Current consumption logic max. 0,3
Current consumption motor max. 1
Holding torque 0,5
Rotor moment of inertia 0,08
max. load axial 10
max. load radial (front at the shaft tip 21
Shaft diameter 5
Step Angle Full Step 1,8
Weight 1,1
Temperature range -10...+50
Protection class IP40 (IP54)*
Brake not available
Incremental encoder Standard

- Absolute encoder Multiturn optional

*Optional

For further information, detailed descriptions as well as for installation, connection, commissioning, operation and maintenance, the
following documents must be observed:

o  Original operating and assembly instructions Colibri 4.0
o Interface descriptions:

o Ethernet/IP EthernetliP_HB Colibri_40

o PROFINET - ProfiNET_HB Colibri_40

o  EtherCAT - EtherCAT_HB Colibri_40

o  CANopen - CANopenDescription-Colibri40

o TCP/IP-ASCII - Schnittstellenbeschreibung_ASCII_Interpreter

These documents are part of the technical documentation and form the basis for safe and intended use of the device.

The integrated Safe Torque Off (STO) safety function completely interrupts the energy supply to the engine when activated and
reliably prevents starting and the build-up of torque. The STO function is designed in two channels with redundant shutdown paths
and meets the requirements of EN 61800-5-2. The development was carried out in accordance with IEC 61508 with target level SIL
3.

The shutdown is done on the hardware side via two separate STO inputs. A feedback output signals the current STO status to the
higher-level controller. Internal diagnostic and functional tests ensure continuous monitoring of the safety function.

Safety characteristics:PFH = 1.5 x 107 1/h

Note: This information is for overview only. The corresponding STO data sheet is decisive for design, integration and safety-related
assessment.
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Stepper motor with integrated control

GUNDA

JLILa

Automation

Electrical connection

The drive is connected via 4xM12 connectors, so there is no confusion of cables due to the coding:

X
al

X6
Figure 1: M12 Connectors
X1:1/0 Port OPTION Pin Function
1 DAO Digital Signal Output
2 DA1 Digital Signal Output
3 DA2 Digital Signal Output
4 DA3 Digital Signal Output
Digital signal input / parallel to M8 upwards
5 DIO .
possible
1132 4 6 DI Digital signal input/ parallel to M8 upwards
3 A possible
5 9 7 DI2 Digital Signal Input
8 = 8 DI3 Digital Signal Input
7
9 o STO Digital Signal Input or STO IN1
10 D orSTo Digital Signal Input or STO IN2
11 Do orSTO Digital Signal Input or STO FB
12 GND

M12 connector, 12-pin A-coded

At the X1 point, an M8 sensor connection can also be installed instead of the 12-pin 1/0 connector.
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X1: OPTION Pin | Function Connection scheme
Digital input on M8
1 24VDC
Female Sensor supply max.
4 0.2A
3 | GND
1
4 DI2 Digital Input 2
M8 socket 3 pins, digital input on separate M8 for e.g. reference sensor
X2: Power Pin Function Connection scheme
1 | +24VDC | Logic Supply | - ey
+24...48 . Lpglm D) — +24VDC
2 VDC Engine Supply ) —
4 3 3 Motor Hotor— ) — +24 { +4BVDC
Enable
4 GND Er;pnl:s——j—/— GND
q " 2 PIN 4 ) ’7
5 FE PIN 5
M12 Connector, Power, 5-pin, A-coded -
X3/X4: Ethernet Pin | Function
3 4 1| TX+ Ethernet 1.1
Q0 O 2 | RX+ Ethernet 1.2
O O 3 X Ethernet 1.3
e 1 4 | RX Ethernet 1.4

M12 socket, 4-pin, D-coded, for Profinet; EtherNET/IP; EtherCAT; TCP/IP(ASCII)

X3 = Port 1X4 = Port 2

X3: Diagnosis Pin | Function
Female 1
3 A 2 | RXD
o O 3 |GND
Q 4 | TXD
2 1 5

M12 5 pol. D-Coded Socket TTL Di

agnostic Interface at CANopen

X4: CANopen Pin | Function
1 Umbrella
2 | +5V
3 | GND
4 | CAN-H
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Colibri 4.0 Nema 17 SLILIL
Stepper motor with integrated control AUtO m at on
Female
3 050 \ 5 CAN-L
O
C_0
AT Y
M12 5 pol. A-coded socket
X5: OPTION Pin | Function Connection scheme
Digital input on M8
X5
1 24VDC i
4 gc;lsor supply max. ;m - . ‘
) s oo |° —lt |
4 | DIO Digital Input0 | =

M8 socket 3 pin., digital inp

ut on separate M8 for e.g. reference sensor

X6: Diagnosis Pin | Function
Female 1 |- -
3 4 2 | RXD
S 3 | GND
Oo_0O
LN 4 | TXD

M8 socket, TTL, 4-pin, a encoded only with EtherCAT
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Stepper motor with integrated control AU tO m at Ion
Example circuit power connection X2 via power cable SAC-5p-1,5-500/M12FSL FE
Logic-
F1 24VDC
1 Logic supply ,ﬂ, +
) - 2 rBower stage supply = ~
. SAC-5P- 1,5-500/M12F SL FE :—Esrl:\;lng\e . AC
S1
| P . Power
AT +24;48VDC
I/ AC

X The logic and motor power lines must each be secured with an appropriate fuse

X The power amplifier can be deactivated directly via the enable input

X A capacitor for buffering the motor recovery is already included in the control system. This
internal protection is limited, and in extreme applications additional external protection circuits
must be provided.

Setting CANopen node address via coding switch or software, termination resistor switchable via DIP switch. Further
grinding with CANopen via additional Y-adapter, see accessories.
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Length +- 0.8mm
L without brake 59,7
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VC4 O 17 AMJBRPDJOP .

Colibri 4.0

Deviating numbers indicate

Gehause-Variante special designs. The type of
0 Sandard (V1) special design is explained in
! Kompakd (V2) the order text.
4 [Seckerach hner Grey labels are not yet
S available.
Baugrofie
7 Nemal?
i} MNema 23
24 Nema 24
34 Nema 34
MotorgroRe
S s
M M
L L
X XL
Motorversion
A ersion 1
B \Version 2
c ‘ersion 3
D ‘ersion 4
Steuerung
P Profinet
E EtherNET/IP
c GANOpen
I EtherCat mi X6-DiagnoseStecker M8 4-polig TTL
Drehgeber
D Inkremental
A Singlefurn-Absolut
Mufurn-Absclut
0 Keine Bremse
B Hatebremse
0 Nicht verbaut
1 M12 12-polig A-kodiert Stecker
2 M8 3-polig Senseranschiuss (D12)
3 W12 12-polig A-kodiert Stecker STO integriert
1 M12 5-polig A-kediert Stecker
2 M12 5-polig L-kodiert Stecker
1 2x M12 4-polig D-kodiert Buchse
5 X3 M12 5-polig A-kodiert Buchse (CAN)
X4 W12 4-polig D-kodiert Buchse (Diagnose TTL)
0 Nicht verbaut
1 1x M8 3-poiig Buchse (DID)
2 2x M8 3-polig Buchse (DI0 & DI1) Nur bei N34
K Kundenversion
I P54 +Schuizlack-Plafine
v ‘ergossen (Vibrafionsschutz)
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Description Length: | Article number Features
Power cable M12 socket Outer diameter: 6.3 mm
straight 2m VPWKM12A. BG5.0200 | Bending radius: >93.8 mm
A-coded, 5-pin on free line end, Designed for up to 2 million alternating
0.75mm? suitable for drag bending cycles in the energy supply chain.
chains according to UL-Style 20549
5m VPWKM12A. BG5.0500
Pole pattern socket M12, 5-pin
10m VPWKM12A. BG5.1000
20m VPWKM12A. BG5.2000 1 BN
2 WH
47 BK
ERD! BU
5 ) GY
Signal cable M12 socket Sensor/Actuator Cable,
straight 12x 0.14 mm? (signal line),
12-pin, SPEEDCON, A-coded PUR halogen-free, black RAL 9005,
suitable for drag chains 3m VSIKM12A0300BG12014 free line end, on socket straight M12
SPEEDCON, coding: A,
Pole pattern socket M12, 12-pin
5m VSIKM12A0500BG12014
y
Bushing side view
10m VSIKM12A1000BG12014
Occupancy:
1 b—+ BN
2 BU
3 p—i WH
4 >— GN
5 PK
6 t | YE
7 BK
20m VSIKM12A2000BG12014 - 5 ' o
10 b—4 VT
11 ¢ GYPK
12 p—+ RDBU
Shielded Industrial Network 2m VKAPNM12RJ454P002 Shielded drag chain cable
Cable Drag Chain Cable (Profinet/EtherCat/EthernetIP)
M12/RJ45 suitable for drag Sm VKAPNM12RJ454P005 Network cable, CAT5 (100 MBits), CAT5
chains 10m VKAPNM12RJ454P010 (100 MBit/s), 4-pin, PUR/FRNC halogen-

free, green RAL 6018, shielded, plug straight
M12 /1P67, coding: D, on plug straight RJ45
/1P20
Number of bending cycles:

3000000
Bending radius: 100 mm

47,3
@~ B Nl
i ) o }&
a | 1
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Colibri 4.0 Nema 17 JLILIL
Stepper motor with integrated control AU tomation
Shielded Industrial Network Shielded drag chain cable
Cable Drag Chain Cable 2m VKAPNMT2M124P002 (Profinet/EtherCat/EthernetIP)
M12/M12 suitable for drag 5m VKAPNM12M124P005 Network cable, PROFINET CAT5 (100
chains Mbit/s), CAT5 (100 Mbit/s), 4-pin,

PUR/FRNC halogen-free, green RAL 6018,
shielded, straight M12 / IP67 plug, coding: D,
straight M12 / IP67 plug
Number of bending cycles

3000000
10m VKAPNM12M124P010 Bending radius 100 mm
47,3

CANopen Cable Straight M12
Female - Open End

2-10m VKACANM12FS5P-xxx

CANopen Cable Straight M12
Connector - Open End

2-10m VKACANM12SFS5P-xxx

CANopen Cable Plug/Socket

Straight M12/M12
2-10m VKACANM12M125P-xxx
CANopen Y Distributor 0.2m VKACANM12Y,200 In/Out CANOpen
M12 Male to
1x M12 socket

1xM12 connector

VC40STARTERKIT00 Programming Commissioning Kit
PC software ColiWin40

GSDML Files

EDS File

Codesys Sample (CAN)

Tia example (Profinet)

Planetary gearbox PS04 upto | 1-stage | VPS04Z.N17.05.1.xxx Single-stage: Reductions from i=3 to
20Nm 2-stage | VPS04Z.N17.05.2.xxx i=10Two-stage: Reductions from i=9 to i=100
s
]
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A Safety information for Colibri 4.0

Colibri 4.0 | VC4023.xxx.xxx.xxxxx | Version 01 | Issue: 04.08.2023Manufacturer: Gunda Automation GmbH, Stockacker Strafie 10,
88281 Schlier-WetzisreutePhone: +49 (0) 7529 99 79 000 | E-Mail: info@gunda-gmbh.de | www.gunda-automation.de

This safety information does not replace the detailed original operating and assembly instructions of
the Colibri 4.0!

Further information on the range of functions, as well as on transport, storage, assembly, commissioning,
operation, safety, faults, maintenance, cleaning, decommissioning, disassembly, disposal and the EU
declaration of conformity of the Colibri 4.0 can be found in the detailed original operating and assembly
instructions. The detailed original operating and assembly instructions can be found at:

Ofxi0
. T
Eh J

https://gunda-automation.de/

A Intended use

The operational safety of the Colibri 4.0 is only guaranteed if it is used as intended. The Colibri 4.0 is a stepper motor with integrated
control and is intended exclusively as a drive unit designed for all forms of movements used in machines. The Colibri 4.0 may only be
installed and put into operation by specialist personnel who are familiar, trained and instructed with the safety regulations. The Colibri
4.0 may only be used within the scope of its technical data. The intended use also includes compliance with the specifications of the
technical data, compliance with the original operating and assembly instructions as well as compliance with the maintenance and
repair regulations and compliance with the nationally applicable safety, occupational health and safety and accident prevention
regulations. Any operation beyond this is considered not to be in accordance with its intended purpose. Installation may only be
carried out by trained control, automation and drive specialists who are familiar with the applicable state, regional and local safety and
accident prevention regulations. The Colibri 4.0 is intended to be installed in a machine, plant or device, so the control system and
safety devices are specified by or installed in the machine, plant or device. The connection is made by a machine equipment supplier
of the operator. The Colibri 4.0 may not be put into operation until it has been determined that the machine, plant or device in which
the Colibri 4.0 is to be installed complies with all safety requirements of the Machinery Directive 2006/42/EC and other applicable
directives and standards. It is the duty of the manufacturer or distributor to carry out an appropriate and complete risk assessment,
evaluation and testing of Colibri 4.0 with regard to the specific application or use in question. The area of application of the Colibri 4.0
is the industrial sector. The Colibri 4.0 is not intended for use other than that listed here and is considered an improper use. In
particular, it is prohibited to use defective or unsuitable accessories, to operate the Colibri 4.0 when the safety devices are
deactivated, tampered with or defective, to operate the Colibri 4.0 while uninstructed persons are in the danger zone, to operate the
Colibri 4.0 in potentially explosive atmospheres, such as when flammable liquids, gases or dust are present (the equipment generates
sparks, which may ignite the dust or fumes), to operate the Colibri 4.0 if it is not ready for operation or has been modified, to place
objects inside or on top of the Colibri 4.0. Remove all objects that are inside or on the Colibri 4.0, ascend to the Colibri 4.0, open the
Colibri 4.0, disconnect the plug of the Colibri 4.0 under voltage, expose the Colibri 4.0 to rain or wet conditions (water entering the
Colibri 4.0 increases the risk of electric shock). Proper use also includes observing all instructions from the original operating and
assembly instructions, using operating and auxiliary materials in accordance with applicable safety regulations, complying with state,
regional and local safety and accident prevention regulations, and complying with operating conditions. For all personal injury and
property damage resulting from improper use, it is not the manufacturer, but the operator of the Colibri 4.0 who is responsible. Failure
to follow the following safety instructions can have serious consequences.

A Hazards
A A
/\ /\ I\
4 \ y, \ . @ \

y . y N y A

o ] e
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The Colibri 4.0 is associated with electrical energy, hot surfaces, automatic start-up, feeding by rotating components, insufficient
qualification and the auxiliary and operating materials used (ball bearing grease).

Ce =

Installation instructions (short version)

These instructions serve as an overview and do not replace the complete operating and installation instructions.

Mechanical assembly

kraftfre;

General installation instructions
e Installation may only be carried out by qualified specialists.
e  The device must be mounted on a flat, load-bearing and low-vibration surface.
e The drive must be fastened without tension; the specified tightening torques must be observed.
e No impermissible axial or radial forces must act on the motor shaft.
e  Shocks or impacts to the motor shaft must be avoided at all costs, as these can lead to damage to the motor
mount as well as the integrated sensors and electronics.
Couplings and mechanical connection elements must be mounted in alignment.
Sufficient clearance for cooling, assembly and maintenance must be ensured.
e  Structural changes to the device are not permitted.

Special Notes on Engine and Clutch Assembly

When tightening the fastening, flange and coupling screws, it must be ensured that no tension and no axial or radial forces
act on the motor shaft. The motor shaft must remain force-free during the entire assembly.

Special attention is required when tightening the four motor bolts:

If the clutch is already fixed and the motor is not yet flat at the angle, tightening the flange bolts can push the motor axially
against the clutch. This creates undesirable axial forces that can lead to damage to the engine mount, motor and integrated
electronics.

Recommended assembly order
1. Align the motor tension-free and flat to the angle
2. Tighten flange bolts evenly
3. Only then finally tighten the clutch
4. Ensure that the motor shaft remains axially and radially force-free

Failure to do so can lead to the destruction of the engine and the integrated sensors and electronics.

Electrical connection

The electrical connection must only be made in a de-energized state.

e The permissible supply voltages must be adhered to (logic supply: 24 VDC, motor supply: 24-48 VDC).
o Logic and motor voltages must be routed separately.
e  Plug connections must not be plugged in or disconnected under voltage.
e  Grounding, functional earth and shielding must be carried out in accordance with the applicable EMC specifications.
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Digital inputs and outputs must be configured according to the parameterization.

Safety and intended use

The device must only be operated within the limits specified in the technical data.

The use is only permitted in an industrial environment.

Commissioning may only take place after it has been established that the machine or system complies with the relevant
directives and standards (e.g. Machinery Directive 2006/42/EC).

Further information can be found in the original operating and assembly instructions.
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