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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 machining results — to the customer's complete satisfaction.

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 — 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 — 134

D-74348 Lauffen/Neckar

Tel. +49-7133-103-2503

Fax +49-7133-103-2189
automation@de.schunk.com
www.schunk.com
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1  About this manual
1.1 Purposel/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.
1.2 Target groups
Target group Task
Manufacturer, operator = Keep this manual available for the personnel at all
times.

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

Skilled personnel, fitter

= 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 bussi-
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.

V| S

Handling instruction, also measures in a warning or note.

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

Component/spare part represented in a graphic.

El

110/ 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:
=>» to open and close the gripper once
Table 4

08/PG/en/2010-02-24/SW 7
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Basic safety notes

2 Basic safety notes

2.1 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.

2.2 Environmental and operating conditions

= The module may be used only in the context of its
defined application parameters (see chapter 5.1,
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 10.1, page 43).

= 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.

8 08/PG/en/2010-02-24/SW
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Basic safety notes

2.3

231

2.3.2

2.3.3

234

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:

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

* The module is not installed or maintained properly.

* 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/0)

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

=>» Do not allow a direct connection with actuators.
Protective equipment

=>» 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:

* 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)

* Electromagnetic compatibility (EMC) - Part 6-2: Generic
standards - Immunity for industrial environments

08/PG/en/2010-02-24/SW
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2.4

2.5

(IEC 61000-6-2:2005); German version EN 61000-6-
2:2005

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.

Safety-conscious working
=>» Avoid any manner of working that may interfere with the
function and operational safety of the module.

=>» Observe the safety and accident-prevention regulations
valid at the usage site.

10
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Basic safety notes

2.6

Notes on particular risks

Risk of injury from objects falling and being ejected!

=> 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!

= 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/PG/en/2010-02-24/SW
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Warranty

Warranty

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

the production facility under the following conditions:

* Intended use in 1-shift operation

* Observation of the maintenance and lubrication intervals
(see chapter 10.1, page 43)

* 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.

Scope of delivery

The scope of delivery includes:

» Servo Electric 2-Finger-Parallel-Gripper PG in the
version ordered

* USB to RS232 converter inclusive driver CD

e DVD

Content of DVD:

* MCDemo (configuration and commissioning tool)

* Operating manual in PDF format

* MotionControl software manual in PDF format

The following accessories are available for the module:

* connecting elements (PAM)

* Cable (Feldbus and power supply)

=>» Order accessories separately.

=>» For additional accessories, see catalog.

Notes

Older versions require the PowerConfig tool from the DVD

for flashing. If older versions are to be used, contact your

SCHUNK representative (see chapter 12, page 46).

12 08/PG/en/2010-02-24/SW
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Accessories

5 Accessories

5.1 Connecting elements

=> See catalog for exact type designations of compatible
connecting elements.

12/ >
= {
14/
/1/ straight /3/ right-angle
/2/ conical /4] adapter plate
Figure 1

08/PG/en/2010-02-24/SW
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Technical Data

6 Technical Data

6.1 Basic data

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

Size 70
Mechanical mass [kg] 1,7
operating data noise emission [dB(A)] <70
IP rating 20
Ambient temperature [°C (°F)]
Min. +5 (41)
Max. +55 (131)
Max. gripping force [N] 200
stroke per finger [mm] 35
Electrical rated voltage [V DC] 24
operating data rated current [A] 2,5
Max. current [A] 7,5
Electronic Interface
control unit RS232 X
CAN X
Profibus DP X
Power supply [V DC] 24
rated current [A] 0,5
Sensor system Encoder
Table 5
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Technical Data

6.2 Factory settings / DEFAULT Value

Reference DEFAULT
Interface RS232
Data rate 9600
Module address 12

Table 6

6.3 Power supply requirements

Designation Value
Output power supply (motor) 24V DC
Power supply for logic 24V DC +10% / -4%;

Residual ripple < 150mVSS;
Switching peak < 240mVSS

Connection value Number of modules x Rated module current x 1,2
Table 7

08/PG/en/2010-02-24/SW 15
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Description of the module

7 Description of the module

7.1 Structure

11/
12/
13/
14/
5/
/1/ gripper base jaws with base jaw guide /4] connection cap with
/2/ Lubrication points metric cable fitting M16 (EMC)
/3/ dummy stopper for cable exit /5/ base plate with 8 threaded holes

Figure 2
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Description of the module

7.2

Functional principle

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

- . . L s
Module is moving

— ml (Process flow) —¢

Actuator Sensors

Y

L internal Logic (control unit) /|

communication interface

R I
v

Display Operation Power supply

User interface /
Control (Master)

Figure 3

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

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

e Currentl;

* Velocity V,

e Acceleration a
e Position
Notes

All possible parameters and the relevant features of the
individual bus systems are described in more detail in
the document about the SCHUNK Motion protocol (see
DVD, document: MotionControl.pdf).

08/PG/en/2010-02-24/SW
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7.3 Connection cap (ASK) board
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Figure 4

On the front of the board (connection side) are the connect-
ing terminals X1, X2 and X3. The individual jumper connec-
tors (JP1-JP5) for each interface and the motor output
(+UB, -UB) are also located here.

Function of terminals:

* X1 is the main connecting terminal for the module's
communication

* X2 is for the links to other modules

* X3 is for the use of digital inputs and outputs Additional
sensors can be connected here. The assignment of
this terminal is independent of the interfaces
(see chapter 8.3.5, page 31)

On the rear of the board (plug-in side to module) are the
socket strips and the jumper connectors for the "BOOT"
and "DEFAULT" functions (see chapter 8.3.6, page 33).

18
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Assembly and commissioning

8 Assembly and commissioning

8.1 Mechanical Connection

AWARNING

unexpectedly!

Risk of injury when the machine/system moves

=>» Switch off energy supply.

Check the evenness The values relate to the entire bolting surface.

of the bolting

dge | th
surface SER I2DED |[m)

permissible unevenness [mm]

<100

<0,02

> 100

<0,05

Table 8 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 (adapter plate) to
connect the module in the machine / system.

=>» Observe the permissible length of engagement.

= Observe the tightening torque of the screws.

=>» see Figure 5 right, page 20

08/PG/en/2010-02-24/SW
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Assembly and commissioning

14/ —.
/1/ PAM angle /3/ Moisture protection cap
/2/ mounting screws M4 14/ Gripper PG

Figure 5 Mounting of the module with connection plate PAM angle

The customer must provide the following mounting material:

Item | Designation Notes
11/ connecting elements see catalog, accessories: PAM
12/ Screws 4 pieces per side of the connecting elements

Table 9 Mounting material (provide by customer)

PR 70
thread M4
permitted length of engagement [mm] 5
tightening torque [Nm] 3
The specifications refer to screws of strength class 8.8.

Table 10

20 08/PG/en/2010-02-24/SW
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Assembly and commissioning

8.2

Example of mounting

11/

12/

13/

141

/1/ Servo-electric swivel unit (PR)

15/

12/ Servo-electric swivel unit (PW)

/3/ Force/torque sensor (FCT)

/4] Servo-electric 2-finger parallel gripper (PG)
/5/ Connection elements (PAM, adapter plate)

Figure 6

08/PG/en/2010-02-24/SW
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Assembly and commissioning

8.3 Electrical connection

Notes

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

8.3.1 EMV-fitting

A WARNING

Risk of injury when the machine/system moves
unexpectedly!

=>» Switch off energy supply.

O NOTICE

Damage to board if screws are too tight!

=>» Only fix the screws in place on the board.

Notes
Observe the maximum electrical energy values

(see chapter 5.1, page 13).

11/

12/

7)
1 Connection cap (ASK) 10 Metric cable fitting M16 (EMC)
2 Board /1/ Connection cap screws
7 Screws for board (4x M4x35mm)

2/ Blind plug M16

Figure 7

22 08/PG/en/2010-02-24/SW
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Assembly and commissioning

EMC fitting v' The module is supplied with a connection cap.
(for item, see Figure 3, page 17)

1. Loosen the screws (/1/) for the connection cap (1) with a
hexagon socket wrench (size 3).

2. Detach the connection cap (1) from the module.

3. Carefully unscrew the screws (7) for the board (2) with
a hexagon socket wrench (size 2.5.

4. Carefully remove the board (2) from the connection cap
(1) and place it safely to one side.

5. Unscrew the blind plug (/2/) to achieve an optimum
connecting cable position.

6. Pull the connecting cable through the metric cable
fitting (10).
7. Strip approximately 50mm from the connecting cable.

8. Strip around 5 mm of the individual wires, sufficient for
the terminals.

9. Push the outer connecting cable shielding back over the
cable sheath.

10. Fix the shielding in place with shrink hose in such a way
that the shielding remains visible at the end of the
sheath (see Figure 8, page 24).

11. Pull the connecting cable through the connection cap
(1) and connect the board (2) according to the required
interface (see chapter 8.3.2, page 25).

12. Pull the metric cable fitting (10) over the shrink hose
so that the individual wires are still visible. (see Figure
8, page 24).

13. Screw metric cable fitting (10) onto connection cap (1).

14. Carefully slide the board (2) back into the connection
cap (1).

15. Carefully tighten the screws (7) on the board (2).

16. Replace the connection cap (1) on the module and
tighten the screws (/1/) to a maximum of 3 Nm.

08/PG/en/2010-02-24/SW 23
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Assembly and commissioning

Connecting cable

EMC fitting

Outer shielding

Wire strands

Shrink hose

Figure 8 EMC fitting
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Assembly and commissioning

8.3.2

RS232 interface

The communication interface RS232 can’t be used as a field
bus because of its properties.

= The RS232 interface should be only used as a parame-
terization interface.

¥" The module is the last bus
subscriber in the system:

= Place bridge (enclosed pack)
on JP3 to activate the
termination.

m
a
:
JUMPER &
c
GND S
PE o
o 24V g )
.§ 24 /48V o _§
g v 28
T £3
i} =0
Q
S
GND c
PE 2
- 24V o
L 24/48v [
@ oV ot
3 Rx 59
2 Tx ]
2 SRR
= E
Q
(]
GND o
PE S
24V %
o 24/48V I
g o <
S Rx S e
s Tx 23
S o
= €
g
a
= >
gl & 3l 3 I ¥ &
Master control Power Logic power
device voltage supply
supply
(PC, PLC)

Figure 9 RS232 circuit diagram
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Assembly and commissioning

RX

>

Solder side

5 9-pin SUB D socket
GND

X1

Figure 10 Connection board: Terminal strip X1 and connection to 9-pin SUB D socket

Connection Terminal SCHUNK cable color
RS232 interface TX yellow

Rx green

GND (Rx/Tx) shield (from RXx/Tx)
Logic connection 24V brown

GND white
Output power supply +UB red

-UB blue

Table 11 RS232 connection: Assignment of terminal strip X1

Combining several
modules

RX o————o|RX

TX o————0|TX

OO
--

PE o—— o |PE

GND o——|GND

X2 X1

Figure 11 Combining module n with module n+1

When combining several modules, the signals from module
n are looped through to module n+1. The wires from termin-
al X2 on module n are connected to terminal X1 on module
n+1.
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Assembly and commissioning

8.3.3 CAN interface

g JUMPER CIRCUIT BOARD ‘ v" The module is the last
‘ = < bus subscriber in the sys-
—{__Fe— ‘ tem:
’ ] ] % = Set jumper board
c (enclosed pack) as
GND 2 . .
5] termination.
PE @
o 24V <
3 24/48v 23
]
o ov 50
_g Bus_L G E
25
5 Bus_H =5
Q
S
GND <
PE 2
_ 247 g
& 24/48v ® S _
@ ov Q4
3 Bus_L o
§ Bus_H %3
o O
= £
Q
S
GND c
PE 2
24V @
c  24/48V g_
g o 2.
S Bus_L 5o
S  BusH %‘ -§
= €
®
- N o
3 & 3l X 3 4 &
Master control Power Logic power
device voltage supply
suppl
(PC, PLC) Y

Figure 12 CAN circuit diagram
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Assembly and commissioning

| lwo
N

il 2 PrARAREREE
BUS_L TTIT] 11

J:‘sﬁwij ~~~~~~~~ oo
{ B | e

0 Tooofe= C A N
24V [ P5 JP4 JP2 JP1 X2
PE 1l ) =3 PS5 P4 P2 .

. | B

GND

B s | @ 4 O o d
X1

Figure 13 Connection board: Terminal strip X1 and jumper board for termination

Connection Terminal SCHUNK cabl color
CAN interface Bus H yellow
Bus L green
PE shield
Logic connection 24V brown
GND white
Output power supply +UB red
-UB blue

Table 12  CAN connection Assignment of terminal strip X1

SUB D socket solder side Pin Terminal
2 Bus L
7 Bus H

Table 13  CAN assignment of 9-pin SUB D socket

Combining several
modules

BUS_.H |o————o|BUS H

BUS_L o—— olBUS L

o0
PE o—— 0 |PE
GND o——o|GND
X2 X1

Figure 14 Combining module n with module n+1

When combining several modules, the signals from module
n are looped through to module n+1. The wires from termin-
al X2 on module n are connected to terminal X1 on module
n+1.
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Assembly and commissioning

8.3.4 Interface Profibus DP

T JUMPERCIRCUTBOARD .
r . . JUMPERC CU,I © ‘ ¥" The module is the last
‘ & 8 & ‘ < | bus subscriber in the
|—|:I—<'—-—|:I—°—<'—|:I—€B+5V system:
| 8 .
R e < = Set jumper board
GND 9
s g (enclosed pack) as
° 24V e termination.
3 24748y o3
<] ov 5 9
g Bus_L 2 £
5 Bus_H § &
Q
S
GND c
PE 2
- 24V @
 24/48v o _
2 ov o<
-§ Bus_L § 2
= Bus_H .g b
==
Qo
S
GND <
PE 5
24V 3
c  24/48V o
o ov o c
-.g Bus_L 52
= Bus_H 'g S
s €
3
j‘ f‘ N - o
al 2 gl 3 8 ¢ &
Master control Power Logic power
device voltage supply
su
(PC, PLC) ety
Figure 15 Profibus DP circruit diagram
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Assembly and commissioning

BUS_H 3||5i8lal=| =l a5 (515 5
BUS |

BUSH | 1 eus
BUsL | 0]

BUS_L
LT I i Rx
Tx | T

e 1T
24V

S iR E  JEEE
GND N 10 00 =T

2LV X1
PE
GND
X1

N.V.O.

Figure 16 Connection board: Terminal strip X1 and jumper board for termination

Connection Terminal SCHUNK cable color
Profibus DP interface (cable 1) Bus_H (Bus_A) green

Bus_L (Bus_B) red

PE shield (from cable 1 & 2)
Logic connection(cable 2) 24V brown

GND white
Output power supply +UB red

-UB blue

Table 14 Profibus DP connection Assignment of terminal strip X1

SUB D socket solder side  Pin Terminal X1
0‘0°®%0 '® 3 Bus_L (Bus_B)
8 Bus_H (Bus_A)
Table 15 Profibus DP assignment of 9-pin SUB D
connector

Combining several

modules cable 1 - -

cable 2

RE PE

GND o————|GND

X2 X1

Figure 17 Combining module n with module n+1

When combining several modules, the signals from module
n are looped through to module n+1. The wires from termin-
al X2 on module n are connected to terminal X1 on module

n+1.
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8.3.5

Electrical connection of the terminal strip X3

2
JES

i2|Z|2

;’ 1 %<\ o o O|e—=|N|M
e e o e
- wzg"z'gg:uzyjn
X1 3 JP5JP4 JP2 JPY X2 >|0|=|=|=|=|0|O|0O|0O
|
=
‘. +UB
Figure 18 Connection board: terminal strip X3
I T 7, INo
[ . INT
A %Y N2
I___ 21 N3
VS/2
I_ T~ T 71 Outo
| Out1
[
I i\}‘ < I Out2
b 21 out3f—
GND/2
oo [~ i = W I I IO o 3
3333 zzzz 2 &
I/0-Module power supply
SPS for digital Out0...3

5V-24V

Figure 19 Circuit diagram for digital inputs and outputs
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Assignment of terminal strip X3

Description Application: Program Application: Normal

INO Release / External reference switch Digital inbut
(as of Firmware 1.20) 9 p

IN1 Sentence selection Digital input
IN2 Sentence selection Digital input
IN3 Sentence selection Digital input
OuTO Reference (low active) Digital output
OuUT1 Error message (low active) Digital output

Depending on the configuration (low

ouT2 .
active) - see chart 2

Digital output

OuUT3 Movement finished (low active) Digital output

Table 16In- and outputs

Set-up Description

Normal Digital output via CMD_DIO switchable

Status + movement OUT?2 reports, if the module is moving.

Status + position OUT2 reports, if the module achieved a position. meldet, ob
achieved erreicht das Modul eine Position erreicht hat.

Status + brake OUT2 reports the condition of the brake.

Status + warning OUT2 reports, if a warning is pending.

Status + program run OUT2 indicates, if the module is situated in a program run.

Table 17 Switching possibilities of the output OUT2 via MC-Demo (as of Firmware
V1.22)

Notes
Further information and usage options for terminal strip X3

can be found in the "MC-Demo" configuration tool (see
DVD, Document: MotionControl.pdf).
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8.3.6

Setting the module
to factory settings

DEFAULT and BOOT function

8080600008
86800000080

N
/

@ @ FENEEEEE ® @
™ @ FEEEEEE ® ®
® @®

EEEEEEE ® @
o ™ olojoolojoo ® ®
- @ - @®
® ® Buchsenleiste @® @®
@ @ ® @®

DEFAULT BOOT

=]
[s][=] g [s](s]
Buchsenleiste

Figure 20 Connection board: Rear

The module can be reset to the factory settings using the

DEFAULT function:

1. Turn off the power supply.

2. Unscrew the four screws (M4 x 35mm) for the
connection cap using a hexagon socket wrench (size 3).

3. Detach the connection cap from the module.

4. Place the jumper (enclosed pack) at the DEFAULT
connector on the connection board.

5. Reconnect the connection cap to the module.

6. Turn on the power supply for around 10 seconds.

7. Turn off the power supply and detach the connection
cap from the module.

8. Disconnect the jumper from the DEFAULT connector.

9. Reconnect the connection cap to the module.

10. Tighten the connection cap screws uniformly.

The module is now set to the DEFAULT values
(see chapter 6.2, page 15).
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Loading new New firmware can be loaded to the module using the BOOT
firmware to the function:
module

8.
9.

v' RS232 communication interface is connected and active.
(see chapter 8.3.2, page 25)

Turn off the power supply.

Unscrew the four screws (M4 x 35mm) for the
connection cap using a hexagon socket wrench (size 3).

Detach the connection cap from the module.

Place the jumper (enclosed pack) at the BOOT
connector on the connection board.

Reconnect the connection cap to the module.
Turn on the power supply again.

The module is in BOOT mode. New firmware is
transferred to the module using the MCDemo tool (see
MotionControl.pdf)

Turn off the power supply.

Detach the connection cap from the module.

10. Disconnect the jumper from the BOOT connector.

11. Reconnect the connection cap to the module.

12. Tighten the connection cap screws uniformly.

Notes
For further information, refer to the MotionControl.pdf doc-
ument on the DVD supplied.

34
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8.4 System integration

8.4.1 System structure
Control system (Master)
PLC/PC
A
field bus
A 4 \ 4 \4
Module 1 Module 2 Module 3 (..)
Figure 21
Data format The data is transferred in INTEL Format (Little Endian For-
mat).
Notes

The number of modules connected depends on the bus
used. A maximum of 255 IDs can be assigned (see DVD,
Document: MotionControl.pdf).

8.4.2 SCHUNK Motion protocol

Cmd . Data ...

Figure 22

The data frame of the Motion protocol always includes the
following elements:

e D-Len (1-byte)

e Command Code (1 byte)

D-Len (Data Length) specifies the number of subsequent
items of user data including the command byte. The data
frame consists of one byte, therefore a Motion protocol
message can transfer a maximum of 255 data bytes.
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8.4.3

The D-Len byte is always followed by the command code,
consisting of one byte. If necessary, the command code is
followed by the relevant parameters required. If required, a
"master command" can be extended with a "sub-command".

All commands sent are immediately confirmed by the mod-
ule with a response (acknowledge). This response also
uses the data frame described above (D-Len, command
code, any parameters). If the request has been successfully
processed, D-Len always has a value that is not equal to
"0x02". If the request failed, D-Len has the value "0x02".

Notes

The special features of the different bus systems are de-
scribed in MotionControl.pdf (see DVD, Document: Motion-
Control.pdf).

Most important commands

A DANGER

Risk of injury when the machine/system moves
unexpectedly due to incorrect programming!

=> Only specialist personnel or specially trained staff
should carry out settings and enter parameters.

Notes

In all examples, only the necessary parameters are listed,
not the optional parameters. In the examples, "M" stands
for master and "S" for slave (= module).

36
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Referencing

Command Code: 0x92
Description: A referencing is executed.

Parameters (Master » Slave): None.

Response (Slave » Master): "OK" (Ox4F4B) if successful.

The module executes the command.

Miscellaneous: Spontaneous response possible.

D-Len | Cmd | Param Meaning
M» S | O0x01 0x92
S» M | 0x03 0x92 | Ox4F 0x4B Successfully referenced
Table 18  Example for REFERENCE
Positioning Command Code: 0xBO
Description: Moves the module to a specified position.
Parameters (Master B Slave):
e Position in configured unit system (must be specified)
* Velocity (optional)
* Acceleration (optional)
e Current (optional)
e Jerk (optional)
Response (Slave » Master): If possible, the time that the
module needs for the movement is returned.
Miscellaneous: Spontaneous response when position
reached or in case of prior termination of positioning.
D-Len | Cmd | Param Meaning
M» S | 0x05 0xBO | Ox00 0x00 0x20 0x41 Move to position 10.0[mm]
S» M | 0x05 0xBO | OxCD 0xCC 0x04 0x41 Will reach position in 8.3[sek]

Table 19 Example for MOVE POS
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Current move

Command Code: 0xB3
Beschreibung: A current move is executed.

Parameters (Master B Slave):
Current in configured unit system (must be specified).

Response (Slave » Master): "OK" (0x4F4B) if successful.
The module executes the command.

Miscellaneous: Spontaneous message is possible.

D-Len | Cmd | Param Meaning
M» S | 0Ox05 0xB3 | 0x00 0x00 0x60 0x40 Execute current move with
3.5[A]
S» M | 0x05 OxB3 | Ox4F 0x4B
Table 20 Example for MOVE CUR

Velocity move

Command Code: 0xB5
Description: A velocity move is executed.

Parameters (Master » Slave):
* Velocity in configured unit system (must be specified)
e Current (optional)

Response (Slave » Master): "OK" (0x4F4B) if successful.
The module executes the command.

Miscellaneous: Spontaneous message is possible if the
module is no longer moving.

D-Len |Cmd | Param Meaning
MP» S | Ox05 O0xB5 | Ox9A 0x99 0x31 0x41 Execute velocity move with
11.1[mm/s]
S» M | 0x05 0xB5 | Ox4F Ox4B
Table 21 Example for MOVE VEL
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Stop module Command Code: 0x91

Description: The module is braked and stopped in the cur-
rent position.

Parameters (Master » Slave): None.
Response (Slave » Master): "OK" (Ox4F4B) if successful.

Miscellaneous: Spontaneous message is possible.

D-Len | Cmd | Param Meaning
M» S | O0x01 0x91
S» M | 0x03 OxB5 | Ox4F 0x4B OK

Table 22 Example for CMD STOP

Emergency stop Command Code: 0x90

Description: The module is stopped as quickly as possible.
If a brake is fitted and appropriately configured, it is acti-
vated immediately. The motor phases are short circuited.

Parameters (Master » Slave): None.

Response (Slave » Master): Error message "ERROR
EMERGENCY STOP" is triggered.

Miscellaneous: Can only be reset by "CMD ACK".

D-Len |Cmd | Param Meaning
M» S | 0x01 0x90
S» M | 0x03 0x88 | OxD9 Emergency stop executed

Table 23 Example for CMD EMERGENCY STOP
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Acknowledge error Command Code: 0x8B
Description: Acknowledgement of an error message.
Parameters (Master » Slave): None.
Response (Slave » Master): "OK" (Ox4F4B)

Sonstiges: When all errors have been successfully ac-
knowledged, after sending "OK" (0x4F4B), an info message
"INFO NO ERROR" is also sent.

D-Len |Cmd | Param Meaning
M» S | Ox01 0x8B
S» M | 0x03 0x8B | Ox4F Ox4B OK

Table 24 Example for CMD ACK

Hinweis
Weitere Informationen siehe DVD, Dokument:
MotionControl.pdf.
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9  Troubleshooting

9.1 Module does not move

Possible causes

Remedial measures

Communication with the module is
not possible

= Check bus connection (refer to chapter 8.3,
page 22).

Table 25

9.2 The module is sluggish or jerky

Possible causes

Remedial measures

Dirt deposits in the cavities

=> Clean the module (see chapter 10.1,
Page 43)

Table 26

9.3 The module's motor is not turning

Possible causes

Remedial measures

No voltage connected

= Check the power supply

Insufficient voltage

= Check the power supply requirements
(see chapter 6.3, Page 15)

Table 27

9.4 Module stops abruptly

(This can be reported by the module using the ER-
ROR_CABLE_BREAK (0x76) parameter if the GSD file
supplied has been integrated.)

Possible causes

Remedial measures

Bus cable fault (connection to module
broken)

= Check bus cable for damage and replace
if necessary.

= For more troubleshooting, see
MotionControl.pdf.

Table 28
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9.5

Motor turns but module does not move

Possible causes

Remedial measures

Fingers are mechanically jammed

= Check the levelness of the bolting surface.
(see chapter 8.1, Page 19)

= Check whether the adapter plate is
displaced (only in case of side mounting).

Table 29

9.6

The gripper does not execute the full stroke

Possible causes

Remedial measures

Dirt deposits between the cover plate
and chuck piston

= Clean gripper and re-lubricate, if necessary.

Dirt deposits between the base jaws
and the guide

=> Clean gripper and re-lubricate, if necessary

Table 30

9.7

The gripping force drops

Possible causes

Remedial measures

Dirt deposits in the cavities

=» Clean the module (see chapter 10,
Page 43)

Dry-running of the spindle

= Re-lubricate module (see chapter 10,
Page 43)

Table 31

9.8

The gripper opens or closes abruptly

Possible causes

Remedial measures

Dirt deposits in the cavities

= Clean the module (see chapter 10,
Page 43)

Dry-running of the spindle

= Re-lubricate module (see chapter 10,
Page 43)

Table 32

42
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10

10.1

10.2

Maintenance and care

Maintenance intervals

A WARNING

Risk of injury when the machine/system moves
unexpectedly!

=> Switch off energy supply.

Size 70
Interval [Mio. Cycles] 2
execute a full stroke [Cycles] 1.000
Table 33

The module complies with protection class IP 20.

= Clean the module dry, remove all coarse dirt and chips
from the cavities on the module.

= Check for damage and replace the module if necessary.

Any repair work on the module may only be carried out by
SCHUNK.

=>» Call the service hotline or your SCHUNK contact (see
chapter 12, page 46).

= Send the module to SCHUNK with a repair request.

Lubricants/Lubrication points (basic lubrica-
tion)

We recommend the lubricants listed. Provably equivalent
lubricants can also be used.

=> During maintenance, treat all grease areas with
lubricant.
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Lubrication points Lubricant

meta sliding surfaces KP2-K or CLP32-100
(linear guides) (Details see Table 35)
Table 34

Details Lubricating grease |Lubricating oil
DIN KP2-K CLP32-100
DIN Number 51502 / 51825 51517 part 3
Notes Soap grease ISO VG 32-100
Table 35

Figure 23  Lubrication points

1. Applying lubricant to the lubrication points.
(see Figure 23)

2. Distributing lubricant:
Lubricant spread by means of 2-3 full stroke movements.

10.3 Dismantling the module

The module may only be dismantled by SCHUNK as other-
wise the mechanism or internal electronics may be dam-
aged.
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Translation of original EC declaration of incorporation

11  Translation of original EC declaration of
incorporation

In terms of the EC Machinery Directive 2006/42/EC, annex Il B

Manufacturer/ SCHUNK GmbH & Co. KG.
distributor Spann- und Greiftechnik
Bahnhofstr. 106 — 134
74348 Lauffen/Neckar, Germany

We hereby declare that the following product:

Product designation Servo Electric 2-Finger-Parallel-Gripper
Type designation: PG 70
ID number: 0306 090

meets the applicable basic requirements of the Directive Machinery (2006/42/EC).

The incomplete machine may not be put into operation until conformity of the machine into which the
incomplete machine is to be installed with the provisions of the Machinery Directive (2006/42/EC) is
confirmed.

Applied harmonized standards, especially:

EN ISO 12100-1 Safety of machines - Basic concepts, general principles for design -- Part 1:

Basic terminology, methodology

EN ISO 12100-2 Safety of machines - Basic concepts, general principles for design -- Part 2:

Technical principles

The manufacturer agrees to forward on demand the special technical documents for the incomplete
machine to state offices.

The special technical documents according to Annex VII, Part B, belonging to the incomplete
machine have been created.

Person responsible for documentation: Mr. Michael Eckert, Tel.: +49(0)7133/103-2204

I

Location, date/signature: Lauffen, Germany, January 2010  p.p.

Title of the signatory Director for Development

08/PG/en/2010-02-24/SW
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GERMANY - HEAD OFFICE

SCHUNK GmbH & Co. KG
Spann- und Greiftechnik
Bahnhofstrasse 106 — 134
D-Lauffen/Neckar

Tel. +49-7133-103-0

Fax +49-7133-103-2399
info@de.schunk.com
www.schunk.com

AUSTRIA

SCHUNK Intec GmbH
Holzbauernstr. 20

4050 Traun

Tel. +43-7229-65770-0
Fax +43-7229-65770-14
info@at.schunk.com
www.at.schunk.com

|| Jo

BELGIUM, LUXEMBOURG

SCHUNK Intec N.V./S.A.
Bedrijvencentrum Regio Aalst
Industrielaan 4, Zuid 11l

9320 Aalst-Erembodegem
Tel. +32-53-853504

Fax +32-53-836022
info@be.schunk.com
www.be.schunk.com

Contact

I~

CANADA

SCHUNK Intec Corp.

190 Britannia Road East,
Units 23-24

Mississauga, ON L4Z 1W6
Tel. +1-905-712-2200

Fax +1-905-712-2210
info@ca.schunk.com
www.ca.schunk.com

*

*

CHINA

SCHUNK GmbH & Co.KG
Shanghai

Representative Office

777 Zhao Jia Bang Road
Pine City Hotel, Room 923
Xuhui District

Shanghai 200032

Tel. +86-21-64433177
Fax +86-21-64431922
info@cn.schunk.com
www.cn.schunk.com

CZECH REPUBLIC

SCHUNK Intec s.r.o.
Ernsta Macha 1

643 00 Brno

Tel. +420-545 229 095
Fax +420-545 220 508
inffo@cz.schunk.com
www.cz.schunk.com

DENMARK

SCHUNK Intec A/S
Storhaven 7

7100 Vejle

Tel. +45-43601339
Fax +45-43601492
info@dk.schunk.com
www.dk.schunk.com

FRANCE
SCHUNK Intec SARL

Parc d"Activités des Trois Noyers
15, Avenue James de Rothschild

Ferrieres-en-Brie
77614 Marne-la-Vallée
Cedex 3

Tel. +33-1-64 66 38 24
Fax +33-1-64 66 38 23
info@fr.schunk.com
www.fr.schunk.com

I]
21N
GREAT BRITAIN, IRELAND

SCHUNK Intec Ltd.
Cromwell Business Centre
10 Howard Way,
Interchange Park

Newport Pagnell MK16 9QS
Tel. +44-1908-611127

Fax +44-1908-615525
info@gb.schunk.com
www.gh.schunk.com

HUNGARY

SCHUNK Intec Kft.
Széchenyi ut. 70.
3530 Miskolc

Tel. +36-46-50900-7
Fax +36-46-50900-6
info@hu.schunk.com
www.hu.schunk.com

INDIA

SCHUNK India Branch
Office

# 80 B, Yeswanthpur
Industrial Suburbs,
Bangalore 560 022
Tel. +91-80-41277361
Fax +91-80-41277363
info@in.schunk.com
www.in.schunk.com

ITALY

SCHUNK Intec S.r.l.
Via Barozzo

22075 Lurate Caccivio
(CO)

Tel. +39-031-4951311
Fax +39-031-4951301
info@it.schunk.com
www.it.schunk.com

46
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JAPAN

SCHUNK Intec K.K.
45-28 3-Chome Sanno
Ohta-Ku Tokyo 143-0023
Tel. +81-33-7743731
Fax +81-33-7766500
s-takano@tbk-hand.co.jp
www.tbk-hand.co.jp

POLAND

SCHUNK Intec Sp.z o.0.
Stara Iwiczna,

ul. Stoneczna 116 A
05-500 Piaseczno

Tel. +48-22-7262500
Fax +48-22-7262525
info@pl.schunk.com
www.pl.schunk.com

o,
Vo
SOUTH KOREA

SCHUNK Intec Korea Ltd.
# 907 Joongang

Induspia 2 Bldg.,

144-5 Sangdaewon-dong
Jungwon-gu, Seongnam-si
Kyunggi-do, 462-722

Tel. +82-31-7376141

Fax +82-31-7376142
info@kr.schunk.com
www.kr.schunk.com

MEXICO, VENEZUELA
SCHUNK Intec S.A. de C.V.

Av. Luis Vega y Monroy # 332

Fracc. Plazas de Sol
Santiago de Querétaro,
Qro. 76099

Tel. +52-442-223-6525
Fax +52-442-223-7665
info@mx.schunk.com
www.mx.schunk.com

NETHERLANDS

SCHUNK Intec B.V.
Speldenmakerstraat 3d
5232 BH ‘s-Hertogenbosch
Tel. +31-73-6441779

Fax +31-73-6448025
info@nl.schunk.com
www.nl.schunk.com

PORTUGAL

Sales Representative
Victor Marques

Tel. +34-937-556 020
Fax +34-937-908 692
Mobil +351-963-786 445
info@pt.schunk.com
www.pt.schunk.com

SLOVAKIA

SCHUNK Intec s.r.o.
Mostna 62

919 01 Nitra

Tel. +421-37-3260610
Fax +421-37-6421906
info@sk.schunk.com
www.sk.schunk.com

SPAIN

SCHUNK Intec S.L.
Foneria, 27

08304 Matar6 (Barcelona)
Tel. +34-937 556 020

Fax +34-937 908 692
info@es.schunk.com
www.es.schunk.com

SWEDEN

SCHUNK Intec AB
Morabergsvagen 28
152 42 Sodertélje

Tel. +46-8 554 421 00
Fax +46-8 554 421 01
info@se.schunk.com
www.se.schunk.com

SWITZERLAND, LIECHTENSTEIN

SCHUNK Intec AG
Soodring 19

8134 Adliswil 2

Tel. +41-44-7102171
Fax +41-44-7102279
info@ch.schunk.com
www.ch.schunk.com

(&

TURKEY

SCHUNK Intec
Baglama Sistemleri ve

Otomasyon San. ve Tic. Ltd. $ti.

Kugukyali Is Merkezi

Girne Mahallesi

Irmak Sodak, A Blok, No: 9
34852 Maltepe, Istanbul
Tel. +90-216-366-2111
Fax +90-216-366-2277
info@tr.schunk.com
www.tr.schunk.com

USA

SCHUNK Intec Inc.
211 Kitty Hawk Drive
Morrisville, NC 27560
Tel. +1-919-572-2705
Fax +1-919-572-2818
info@us.schunk.com
www.us.schunk.com
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