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Dear Customer,

Congratulations on choosing a SCHUNK product. By choosing SCHUNK, you have
opted for the highest precision, top quality and best service.

You are going to increase the process reliability of your production and achieve
best machiningresultsit o t he customer6s compl ete ¢

SCHUNK products are inspiring.
Our detailed assembly and operation manual will support you.

Do you have further questions? You may contact us at any time i even after purchase.
You can reach us directly at the mentioned addresses in the last chapter of these in-
structions.

Kindest Regards,

Your SCHUNK GmbH & Co. KG
Precision Workholdind Systems
Bahnhofstr. 106 7 134

D-74348 Lauffen/Neckar

Tel. +49-7133-103-2503 f o \ ﬁ

Fax +49-7133-103-2189 = I:Net

5l
Z ,
automation@de.schunk.com

www.schunk.com Reg-Ho. DE-3496-01

|

G

Reg. No. 3496-01
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1.2

About this manual

Purpose/validity

This manual is part of the module and describes the safe
and proper use during all phases of operation.

This manual is valid only for the module specified on the
front page.

Target groups

Target group

Task

Manufacturer, operator

C Keep this manual available for the personnel at all
times.

C Require personnel to read and observe this manual and
the applicable documents, especially the safety notes
and warnings.

Skilled personnel, fitter

C Read, observe and follow this manual and the
applicable documents, especially the safety notes and

warnings.
Table 1
1.3 Applicable documents
You can find the following documents on our homepage:
Document Purpose
Catalog Technical data or application parameters of the module

and information on accessories. The last version is always
valid.

Software Manual
(MotionControl.pdf)

More detailed information about the parameters and spe-
cial features of the individual bus systems.

General terms of busi-
ness

Including notes on the warranty.

Table 2
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About this manual

1.4 Symbols in this manual

To give you quick access to information, the following sym-
bols will be used in this guide:

Symbol Designation

A DANGER Dangers for persons.
Nonobservance causes death or serious injuries.

A WARNING | Dangers for persons.
Nonobservance can cause death or serious injuries.

O NOTICE Information on avoiding material damage, for explanation or to op-
timize the work processes.

Prerequisite for a handling instruction.

Handling instruction, also measures in a warning or note.

Step-by-step handling instruction.
C Observe the order.

Component/spare part represented in a graphic.

6:03!\’!—‘0(<

10/ Part/detail shown in a graphic which is part of a spare part or which
must be provided by the customer.

(20), (/10/) Reference in the text or in a handling instruction to a part that is rep-
resented in a graphic.

Table 3
1.5 Terms used in this manual
Term Meaning
Cycle A cycle includes the following movement:
C to open and close the gripper once
Table 4

08/EGN/en/2010-01-31/SW 7
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2.2

Basic safety notes

Intended use

The module was designed to grip and to temporarily and
reliable hold workpieces or objects.

The module is intended for installation in a machine. The
requirements of the applicable guidelines must be observed
and complied with.

The module may be used only in the context of its defined
application parameters.

Any other use or use exceeding that specified is an in-
fringement of use for intended purpose. The manufacturer
bears no liability for damage resulting from such use.

Environmental and operating conditions

C The module may be used only in the context of its
defined application parameters (see chapter 5, page 13
and catalog).

(@&

Make sure that the module and the top jaws are a
sufficient size for the application.

Make sure that the environment is clean and the ambient
temperature corresponds to the specifications per the
catalog. Maintenance and lubrication intervals (see
chapter 9.1, page 41).

([@%

(@&

Make sure that the environment is free from splash
water and vapors as well as from abrasion or processing
dust. Excepted are modules that are designed specially
for contaminated environments.

08/EGN/en/2010-01-31/SW
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Basic safety notes

2.3

2.3.1

2.3.2

2.3.3

2.3.4

Controlled production

The module represents the state of the art and the recog-
nized safety rules at the time of delivery. However, it can
present risks if, for example:

A The module is not used in accordance with its intended
purpose.

A The module is not installed or maintained properly.

A The EC Machinery Directive, the VDE directives, the
safety and accident-prevention regulations valid at the
usage site, or the safety and installation notes are not
observed.

Condition of the inputs/ outputs (I/O)

During the run-up of the module, and due to the peculiarities
of the used processor, not defined 1/0 conditions may occur.

C Do not allow a direct connection with actuators.

Protective equipment

C Provide protective equipment per EC Machinery
Directive.

Constructional changes, attachments or modifications

Additional drill holes, threads, or attachments that are not
offered as accessories by SCHUNK may be attached only
with permission of SCHUNK.

Special standards

The following harmonized standards were adhered to:

A Industrial scientific and medical (ISM) radio-frequency
equipment - Electromagnetic disturbance
characteristics - Limits and methods of measurement
(IEC/CISPR 11:2003 + A1:2004, modified + A2:2006);
German version EN 55011:2007 + A2:2007 class A (this
is equivalent to EN 61000-6-4:2004)

A Electromagnetic compatibility (EMC) - Part 6-2: Generic
standards - Immunity for industrial environments
(IEC 61000-6-2:2005); German version EN 61000-6-
2:2005

08/EGN/en/2010-01-31/SW
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Basic safety notes

2.4 Personnel qualification

The assembly, initial commissioning, maintenance, and re-
pair of the module may be performed only by trained spe-
cialist personnel.

The assembly, initial commissioning, maintenance, and re-
pair of the module may be performed only by trained spe-
cialist personnel.

Every person called upon by the operator to work on the
module must have read and understood the complete As-
sembly and Operating Manual, especially chapter 2 "Basic
safety notes". This applies particularly to occasional per-
sonnel such as maintenance personnel.

2.5 Safety-conscious working
C Avoid any manner of working that may interfere with the
function and operational safety of the module.

C Observe the safety and accident-prevention regulations
valid at the usage site.

10 08/EGN/en/2010-01-31/SW
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Basic safety notes

2.6 Notes on particular risks

Risk of injury from objects falling and being ejected!

C

Provide protective equipment to prevent objects from
falling or being ejected, such as processed workpieces,
tools, chips, fragments, rejects.

Risk of injury when the machine/system moves
unexpectedly!

C

C

([@%

([@%

([@h

Do not move parts by hand when the energy supply is
connected.

Do not reach into the open mechanism or the movement
area of the module.

Remove the energy supplies before installation,
modification, maintenance, or adjustment work.

Perform maintenance, modifications, and additions
outside the danger zone.

For all work, secure the module against accidental
operation.

08/EGN/en/2010-01-31/SW
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Warranty

3  Warranty

The warranty is valid for 24 months from the delivery date to

the production facility under the following conditions:

A Intended use in 1-shift operation

A Observation of the maintenance and lubrication intervals
(see chapter 9.1, page 41)

A Observation of the ambient conditions and operating
conditions (see chapter 2.2, page 8)

Parts touching the workpiece are not part of the warranty.

Also observe our general terms of business.

4  Scope of delivery

The scope of delivery includes:

A 2-Finger Parallel Gripper EGN in the version ordered
A USB to RS232 converter inclusive driver CD
A Enclosed pack inclusive centring sleeves

The following accessories are required for the module:
A Controller (z.B. SCHUNK MCS-12)

C Order accessories separately.

C For additional accessories, see catalog.

12 08/EGN/en/2010-01-31/SW
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Technical Data

5 Technical Data

5.1 Basic data

Further technical data can be found in our catalog The most
recent version applies.

Type 80 100 160
Mechanical operating data
weight [kg] 084 |1,35 |54
noise level [dB(A)] O 7(0 7(0 7
IP rating 54 54 54
ambient temperature [°C (°F)]
min. +5 +5 +5
(+41) | (+41) | (+41)
max. +55 +55 +55
(+131 | (+131 | (+131
stroke per finger [mm] 8 10 16
min. adjustable gripping force [N] a 11a170 [a 2}

max. gripping force [N]

(10% ED and ED < 10s; Gripping force is the arithmetic sum
of the individual forces occurring at the gripper jaws, dis-
tance P = 30mm at Inom)

400 720 1000

opening time / closing time [s] 0,35 0,35 |05
max. acceleration a [mm/s?] 3000 |3000 |3000
max. finger length [mm] 100 100 220
max. mass per finger [kg] 0,3 0,3 0,3
Workpiece weight [kg] (recommended at p=0.1 and v=2) 2,1 3,3 54
positioning accuracy [mm] +0,05 | £0,05 | £0,05

(When approaching from the same direction)

repeat accuracy [mm] in force mode +0,01 | £0,01 | £0,01
(Distribution of the end positions of 100 successive strokes.)

Electrical operating data

rated voltage [V DC] 24 24 24
nominal power current [A] 2,0 3,5 5,0
max. current [A] 6,5 6,0 6,5
integrated electronics

Interface ‘ ‘ ‘

08/EGN/en/2010-01-31/SW 13
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Type 80 100 160
RS232 X X X
CAN X X X
Profibus DP X X X
power supply via controller [V DC] 24 24 24
nominal power current [A] 0,5 0,5 0,5
sensor system Encoder
Table 5
5.2 Technical Data for the integrated motor

Designation Constants |Value

terminal voltage [V] Uk 24

nominal torque [Nm] Mn 0,41

nominal power current [A] In 6,0

peak current [A] left 7,0

torque constants [Nm/A] K 0,069

nominal speed [RPM] Un 1700

max. speed [RPM] Unmax 2200

max. frequency [Hz] Fmax 256,7

power loss at M, [W] Pv 9

motor constants [N/w] Km 0,1

link voltage [V] Uz 24

counter voltage constants (Phase-Phase) [V] EMF 0,00642 at 1 RPM
resistance (Phase-Phase) [Q] Rieo 15

inductance (Phase-Phase) [mH] Ly 1,4

time constants [ms] T 0,93

number of pairs of poles N 7

Table 6

Useful formula

Finger stroke = tan(40°) x motor angle[rad]/Phi

14
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Technical Data

Technical Type EGN 80 100 | 160
recommendation 1[A] 2.0 3.5 4.0
gripping force [N] 400 720 900
max. V [mm stroke/sec.] 80 80 80
max. a [mm stroke/sec.] 3000 |3000 |3000
Table 7
To observe! C The tolerance of M, |, n can be as high as +20%.

C All temperatures correspond to insulation class F.
C Mmax is limited by the maximum current.

5.3 Technical Data of integrated resolver

m L=350 MIN

[5.4) (6.5)

AR N e st M
- gr - RED/WHT

AR
RN
— b 5 X

NS o

N ] ; RED

NS (R1) g‘é’ ™ (S1)
E—— L1 |
2.6:01 YEL/WHT I L [ BN

(R2) '

1.57 :0.1

|

$20.32 8,0
g

NAME
PLATE

AR
PRIMARY SECONDARY
Figure 1 dimension of resolver and schematic diagram
characteristic specification comment
Function 1X7 BRX
Primary rotor
transmission ratio 0,5+5%
zero voltage 20 mV max.
input impedance Zgro 140 Q + 20%
output impedance Zss 120 Q + 20%
dielectric strength AC 500 Vms 1 Min. 60Hz

08/EGN/en/2010-01-31/SW 15
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characteristic specification comment
Insulation resistance 100 mQ min. DC 500V
weight 0,03 kg nom.

operating temperature -50°C ~ +155°C

Table 8 technical data of the resolver

Note
1. Dimension in mm
2. Mass without tolerances + 0.4 mm
3. Output equation
Esi.s3 = KEr1-r2 COS ©
Esz-s4 = KEr1r2 SIN ©®
+ ®: Rotor turns CCW from the attachment side

Description of the module

Structure

The gripper base jaws are designed so that many different
types of fingers for parallel grippers can be mounted. The
gripper is provided with power via a controller.

C For optimum use of your SCHUNK gripper, the SCHUNK
controller MCS-12 is recommended.

16
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Description of the module

6.2 Functional principle

Environmental interference (H, M, T/°C(°F))

[
-

y

Module is moving
_»| (Process flow)

Actuator > Sensors

external Logic (control unit) /
communication interface

A

A

Y
Display Operation Power supply

User interface /
Control (Master)

Figure 2

The actuator (in this case a DC motor per axis) is controlled
by the external logic. The required parameters are trans-
ferred from the higher level controller (master) to the exter-
nal logic.

The following parameters can be transferred from the con-
troller (master) to the external logic:

A Current [;

A Velocity V;

A Acceleration a

A Position (= separation distance between the base jaws)

08/EGN/en/2010-01-31/SW 17
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v

Check the
evenness of the
bolting surface

Assembly and commissioning

Mechanical Connection

A  WARNING

Risk of injury when the machine/system moves
unexpectedly!

C Switch off energy supply.

The values relate to the entire bolting surface.

Edge length [mm] Permissible unevenness [mm)]
<100 <0,02
> 100 <0,05

Table 9 Requirements for levelness of the bolting surface

V The installation position of the module has been de-
signed so that cable wrapping is not possible.

Use suitable connecting elements to connect the module
in the machine / system.

([@h

([@%

Observe the permissible length of engagement.

18
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Assembly and commissioning

nr-

!

+

%

iSi,ﬂ’

— 141

i

Figure 3 Assembly options

. . Type EGN
Item |Designation
80 100 160
11/ Screws for gripper mounting from behind (I;/Ie5e;15 (I;/le6e/p14 (I;/Ie8e/p20
121 Screws for gripper mounting at the side M5 M6 M8
13/ Screws for gripper mounting from the front M4 M5 M6
14/ Centering sleeves for gripper mounting 8 @10 @12
5/ Centering sleeves for finger mounting 8 @10 @14
16/ Screws for finger mounting M5/10 \M6/13 |M10/17
deep deep deep
Table 10

7.

Notes

2 Electrical connection

The cable color throughout this chapter relates to the use of
a SCHUNK connecting cable.

08/EGN/en/2010-01-31/SW
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Assembly and commissioning

7.2.1 EMV-fitting

A WARNING

Risk of injury when the machine/system moves
unexpectedly!

C Switch off energy supply.

Notes
Observe the maximum electrical energy values

(see chapter 5, page 13).

Threads in motor cover

Connecting cable

Figure 4 Motor housing of gripper - removing the connection board (44)

Notes
If the cable has to be replaced, we recommend sending the
gripper to SCHUNK.

O NOTICE

Damage to board is possible!

C Connection cables have to be exchanges by qualified
personnel, only

replace the V The module is delivered with a connected cable.

connection cable  (For Item see Figure 4, page 20)

1. Remove the safety ring (26).

08/EGN/en/2010-01-31/SW
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Assembly and commissioning

EMC fitting 4,

Turn in two screws (M2.5) into the thread of the motor
cover and remove the motor cover (8) out of the
modul eds housing.

Draw out the board (44) of
remove the connection cable.

The connection cable and the individual strands have to
be dismantled correspondingly.

Turn back the outer shielding via the coating of the
connection cable and fix it with the heat shrinkable
tubing. (see illustration 11, page 28).

Join the connection cable with the circuit board
(Assignment see illustration 12, page 29).

. Assemble the motor housing in reverse order again.

| Connecting cable
EMC fitting

Outer shielding

Wire strands

Shrink hose

Figure 5 EMC fitting

08/EGN/en/2010-01-31/SW

21

t

he



Assembly and commissioning

SCHUNK ("

7.3

7.3.1

0.25 mm?

Figure 6 Layout of connection board

Electrical connection of the module to the MCS-
12 controller

Scope of delivery of the MCS-12 controller

The MCS-12 is an accessory for the module and needs to
be ordered separately.

The scope of delivery includes:

A MCS-12 controller
A DVD

Content of DVD:

A MCDemo (configuration and commissioning tool)
A Operating manual in PDF format
A MotionControl software manual in PDF format

22
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Assembly and commissioning

7.3.2 Technical Data of the MCS-12 controller

Size MCS-12

ID 307 010

Logic voltage supply at controller 24V DC

Current input of logic 05A

Nominal current for controller 12 A

power supply 24V DC (up to 48 V DC)
Mass 0,98 kg

Interface = communication type
(data rate)

Profibus DP (1,5 Mbaud), higher on request

RS232 (9.600 Baud)

CAN (max. 1 MBaud)

Control types

Pl-Current requlation, (Field/Sinus- or P-

Pl-Speed requlation

P-Position regulation

Sensor systems Encoder
Resolvers

Communication B!OCk
Sinus

Table 11

08/EGN/en/2010-01-31/SW
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7.3.3 Design and description of the MCS-12 controller

Display LED green for RDY
(indicates ready for communica-
tion)

Display LED red
for ERR
(indicates an error)

Connection CAN ,

Profibus

Connection o

Profibus DP
BR1 CHA/ XCHADIf
BR2 CHZ/CHADiff
Abs 4/ XCHC Dif o8
D 052+
00st
008
SN+
SIN-
GND
i i ¢ ), #y
Tgrmmgl strip X2 — i
(digital inputs and : ;Ig
outputs) I

HA
i

SCHUNK&

TYPE
ID

Terminal strip X1
/ (motor and power sup-
ply for controller)

Display LED green
for POW

(indicates availability
of power supply)

Connection
RS232

Terminal strip X3
(connection for re-
solver)

Figure 7 Design of the MCS-12 controller

24
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Assembly and commissioning

+24V GND PE SHD u

VU ) [ —— mu” =4

O ——— e W e B e e o e

| N P N N N

PDOOW®

1333333 ' iU ‘F ‘QF ﬂﬁ

Figure 8 Position of X1 terminal strip (motor and power supply for controller)

157

204

/.5

91.1

———— 36.7 —

o ¢ O

'y

Figure 9 dimension and mounting the MCS-12 controller

The MCS-12 controller is mounted by means of the metal
base bar (90) on the mounting rail according to EN 50022.

08/EGN/en/2010-01-31/SW 25
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DEFAULT function

DEFAULT values

BOOT function

The module is reset to the factory setting using the
SCHUNK controller.

Notes

Further information on the "DEFAULT values" can be found
in the document MotionControl.pdf on the included DVD of
the controller.

Perform the following steps:
1. Turn off the logic power supply on the controller.

2. Set the jumper between pin 6 (GND) and pin 8 (default)
on the CAN bus connector.

3. Turn on the logic power supply on the controller.
4. Wait for approx. 10 seconds.
5. Remove the jumper.

The unit is now reset to the factory setting:

1. Module address =12
2. Communication = RS232
3. Data rate = 9.600 Baud

New firmware is loaded on to the module using the
SCHUNK controller.

Notes

Further information on the "BOOT function" can be found in
the document MotionControl.pdf on the included DVD of the
controller.

Perform the following steps:

1. Turn off the logic power supply on the controller.

2. Set the jumper between pin 6 (GND) and pin 1 (boot) on
the CAN bus connector.

3. Turn on the logic power supply on the controller.
The module is in BOOT mode.

4. Flatten the module using the "MC Demo" tool (see Mo-
tionControl.pdf on the DVD).

5. Remove the jumper.

A new firmware product has been loaded on to the unit.

26
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Assembly and commissioning

7.3.4

Requirements for
the power supply

7.3.5

Terminal strip X1

Procedure and requirements

A DANGER

Danger due to faulty connection

~

C Observe the pin assignment of the connecting

terminals.

C Make sure that all components are grounded correctly.

Output power
supply (MCS-12)

48 V DC = 10% (30 A continuous)

Power supply for
logic

24V DC (to 36 V DC) + 10% / - 4%j;
residual ripple below 150 mVSS;
switching peaks below 240 mVSS

Connection value

Number of modules x rated module
currentx 1.2

Table 12

Assignment of the terminal strips of the MCS-12

controller

Terminal strip X1 is for connecting the motor phases and
the power supply of the controller's power component. (for
the position of the terminal strips, see Figure 8 page 25)

Terminal |Designation |Cable color
1 + 24V :
Customer's con- | Connection of the output power supply
2 GND nection cable for the MCS-12 controller.
3 PE
4 SHD shielding (all)
5 U black Connection of the gripper motor phases
6 Vv red to terminal strip X1 of the controller.
7 w white
Table 13
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Terminal strip X2

Terminal strips X2 and X3 are for connecting sensor sig-

and X3 nals. The following terminals are required to connect the

module:

(for the position of the terminal strips, see Figure 7 page 24)
Terminal | Designation Wire color Meaning

- Reference potential for logic
15 GND customer-specific P g
power supply

16 +24V customer-specific Logic power supply

Table 14: Pin assignment of terminal strip X2 7 pins required to connect the logic

Terminal | Designation Wire color (*) Meaning

4 OSZ+ white / red + Ref

5 COS+ black +Cos

6 COS- red - Cos

7 SIN+ yellow + Sin

8 SIN- blue - Sin

9 GND white / yellow - Ref

(*)Wire color of the supplied SCHUNK cable, otherwise according to customer specifi-
cations

Table 15: Pin assignment of terminal strip X3 7 pins required to connect the resolver

7.3.6

RS232 connection

Communication interfaces

The MCS-12 currently has three communication interfaces
(RS232, CAN, Profibus DP). The controller can be con-
trolled via these interfaces using the SCHUNK Motion Pro-

tocol (SMP).

All communication interfaces may be connected simultane-
ously. However, only one communication interface may be

active.

The connection is established via a 9-pin SUB-D connector
from the control system (PC / SPC) to the controller (MCS-
12) (for the position of the connector, see Figure 7 page 24)

28
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Figure 10  Connector assignment for RS232 connection to MCS-12

CAN connection The connection is established via a 9-pin SUB-D socket
from the control system (master) to the controller (MCS-12)
(for the position of the connector, see Figure 7 page 24)

Figure 11  Connector assignment for CAN connection to MCS-12

Profibus DP The connection is established via a 9-pin Profibus connector
connection from the control system (master) to the controller (MCS-12)
(for the position of the connector, see Figure 7 page 24).

Figure 12  Connector assignment for Profibus DP connection to MCS-12
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