Rotary module
RM 63

Operating instructions

f\ ) afag



These operating instructions apply to:

Type

RM 63
RMZ 63/1
RMZ 63/2

Version of this

Documentation:

Symbols:

NOTE

Order No.
11001837
11014193
11001848
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Special activities or additional.

CAUTION

Special activities or additional

Danger to life and limb

Assembly and commissioning must be
carried out by qualified personnel only ans
according to these operating instructions
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Scope of supply

Item Description

2 Centering bushing 9x4 mm
2 Carrier

Usage Conformant with Intended Purpose

The series of rotary gripper modules RM 63 is used for the gripping movement of
rigidly mounted loads in non-explosion harzadous ambient and operating conditions
that are specified for this module; see cataloque.

Safety Instructions

These operating instructions should be read carefully before carrying out any activity
on or with the module.

The module may only be used in accordance with the intended purpose.

Modifications on the module that are not described in these operating instructions or
have not been approved in writing by Afag are not permitted. In case of inexpert
changes or improper assembly, installation, operation, maintenance or repairs, Afag
rejects all liability.

Connection of compressed air and operation of pneumatic systems may
cause unpredictable movements which may result in personal injury or
damage to property.

When connecting compressed air for the first time make sure that all air chokes are
closed. Ventilate the system slowly.

Guarantee

The module is designed for 40 million /2 years* load alterations under the ambient
conditions and conditions of deployment defined for this module, see catalogue. The
guarantee includes the repair or replacement of faulty parts at Afag AG.

*first go in event

When repairs are carried out by the customer without prior training or instruction by
Afag AG the warranty will become void. No additional claims can be entertained.
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Declaration of the Manufacturer
In accordance with the EC Machine Directive 2006/42 EG

Products: Totary module
RM 63 incl. accessories.

Type series: RM 63

Manufacturer adress, Afag Automation AG
Fiechtenstrasse 32

supplier's address: CH 4950 Huttwil

Applicable EC Directives: EC machine Directive (2006/42 EG)
Harmonized standards applied: EN 12100 ( 01.06.2006)
Accredited agencis with none

certificates:

We declare on our sole responsibility that the products mentioned above and as
delivered by us are in conformance with the valid regulations of the Directive of the
Council dated May 17, 2006 on machines and with the amended Directive 95/16/EC
(revised version) as published on June 9, 2006 in the EC gazette (L157).

Caution! The commissioning of the products is prohibited, after its installation in the main
machine or after attaching all necessary safety labels, until such time as all the requirements
of the EC Machine Directives with reference to safety and health are satisfied.

During commissioning, follow the installation speci fications in the relevant operating
Instructions!
Place/Date : Huttwil, 11.09.2005

Afag AG means automatic manufacturing technology

Dr. Martin Daniel Marc Zingg
Managing Director of Afag AG Product Manager of Afag AG
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Prescribed Application

The RM is manufactured in accordance with state-of-the-art technology and the
acknowledged safety regulations. However, during use, danger to life and limb of the
operator or damage to the RM and other tangible material could arise.

The RM is designed mainly for the rotational movement in any required position with
torque of 27.5 Nm which, when handled, do not react in a way which could endanger
persons, objects or the environment.

Any application beyond this is not recommended.

The manufacturer accepts no liability for damage re sulting from improper use.
The risk is borne solely by the user.

Observance of the Operating Instructions as well as compliance with the
maintenance and repair regulations as stipulated by the manufacturer also from part
of the prescribed application.

The RM must only be operated and serviced by persons who are aware of and who
have been instructed in the dangers..

The relevant accident prevention regulations as well as other generally recognised
safety and industrial health regulations must be observed.
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Fig.3

Fig.2
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Description for the module RM 63  (General)

These Operating instructions describe the rotary module RM 63 and RMZ 63/1 and
RMZ 63/2.

All information in these Operating instruction relates to the above-mentioned types.
NOTE

Special mention is given to type-specific information.

RM 63

The RM 63 rotary module is a pneumatically powered module fort he rotation of
weights within extremely limited spaces.

The module possesses torque rating of up to a max. of 27.5 Nm and can rotate
weights from 0°to 180° For RMZ 63/1 an intermedia te position is also provided. The
end positions are damped and precision adjustable throughout the stroke range by
means of stop screws.

The rotary module of the 63 series is available in three types:

RM 63

180°module with two stop screws. Both end position s are buffered with Afag shock
absorbers (Fig.1)

RMZ 63/1

180°module with 1 additional intermediate position . All 3 positions are buffered with
Afag shock absorbers (Fig.2)

RMZ 63/2

180°module with 2 additional intermediate position . All 4 positions are buffered with
Afag shock absorbers (Fig.2)

The RM can be combined in all position with the entire Afag product range.
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Accessoires

Flange plates VF 407 Order No: 11001847

The Description find in the product catalogue (see cap. Connection Elements)

The RM can be individually up rated for many specific applications by means of the
additionally available accessories: (Fig.4).
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Functional Description RM 63
The RMs are pneumatically driven units for rotational movements from 0°bis 180°

A double-acting piston (1) inside the housing (2) drives a pinion shaft with ball-
bearing (3). This in turn moves a rack (4) backwards and forwards. The stroke of the
rack and therefore the angle of rotation of the pinion shaft can be limited by means of
two stop screws (5). The end positions are buffered with Afag shock absorbers (6)
(Fig. 5,6).

For rotary modules RMZ with one intermediate position, an additional intermediate
position cylinder (7) is located above the housing on a longitudinal guide (8). The
piston (9) of the intermediate cylinder meshes an activation into the rack (4) and is
then moved horizontal. The stroke limit of the intermediate position cylinder is
adjusted by means of a second pair of stop screws (10) and buffered with one Afag
shock absorber (11) (Fig.6).

Bezeichnung der Teile (Fig.5-6)
1. Piston
Housing
Pinion shaft
Rack
Stop screw
Afag shock-absorber
Intermediate position cylinder
Longitudinal guide

© o N Ok~ WD

Piston
10. Stop screw
11. Afag shock-absorber
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Commissioning

Ventilate the total system slowly.

Note the permissible values (see catalogue) regarding:

useful load
motion frequency
moment loads on the guide system

Limbs may be squeezed by moving components.

Make sure that there are no persons or tools within the operative range of the

module.

Carry out a test run
- First of all with slow travel movements

Afterwards under operating conditionsMaintenance and Upkeep

Under the following conditions the RM 22 and RM 32 is maintenance-free:

Clean workshop atmosphere

No splash water

No dust and fumes caused by abrasion or processes

Ambient conditions according to the technical catalogue

The module should be cleaned with a dry cloth at regular intervals.

The module must not be washed down; do not use any aggressive cleaners.

Further elements to be mounted can be attached to the side plates or the slide plate.

The screws to be used for assembly must at least satisfy the following conditions:

Standard: VDI 2230

Strength: class 8.8

Surface: galvanized blue, oiled or greased

Thread Torque

M3 1,1...1,3Nm

M4 25...29Nm

M5 49 ...58Nm

M6 8,5...9,9Nm
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Montage and Securing the RM

RM 63-BA-vers. 1.3 gb. 14.02.08
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Modul centering RM

In order to guarantee a high and repetitive fitting accuracy on assembly, during
operation and on exchange of a module, the components of the Afag modules are
equipped with a precise module Centering. The following Centering equipment is
delivered:

2 Centering bushings (1)

Use the centering bushings included in the scope of supply to determine the position
and insert these bushings in the opposite borings of the mounting grid.

The given dimensions and tolerances should be maintained when manufacturing
connections.
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Pneumatic connection diagramm RM 63  (none intermediate position)

with intermediate position
Ventile: 4/2 od. 5/2 (3/2)

1 Rotary module 4 Service unit

(Cylinder intermediate Position)
2 Throttle valve P Air supply

3 Pneumatic valve (Standard 5/2)
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Pneumatic connection diagramm RM 63  (with intermediate position)

1 Intermediate positions cylinder 4 Service unit
2 Throttle valve P Air supply

3 Pneumatic valve
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Adjusting the RM 63

Afag achieves the following delivery conditions fort he RM:

RM 63 (Fig. 12)

180°module with two limiter screws AS 12/60 (1) an d two shock absorbers SDS
14/16 (2).

RMZ 63/1 (Fig.13)

180°module with three limiter screws AS 12/60 (1) and three shock absorbers SDS
14/16 (2).

RMZ 63/2

180°module with four limiter screws AS 12/60 (1) a nd four shock absorbers SDS
14/16 (2).

Flange plates VF 407 (Fig.14)

The flange plate (3) is used to connect an RM 63 to another module (e.g. a linear
module LM 16 (4) and CS 12 module.
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Rotation angle adjustment RM 63

The angle of rotation fort he RM can be adjusted from 0=180°by means of the stop
screws.

Stop screw AS 12/60

These stop screws can be combined with a proximity switch holder and proximity
switch 6.5mm or with an angle proximity switch holder and 8x8mm proximity switch
for end of travel interrogation.

Exemple: RM 63 with 160°rotation angle
1. Unscrew the shock-absorbers (1).

2. Apply compressed air to (P1). The pinion shaft (2) turns in anti-clockwise
direction as far as the limit determined by the stop screw (3) (Fig.15).

3. Screw in the left —hand stop screw (3). The pinion shaft (2) turns in clockwise
direction. Finely adjust the stop screw (one turn=1mm travel) until the pinion
shaft has turned to the desired position. Now secure the stop screw with the
lock nut (4) (Figl5-1)

4. Isolate the compressed air to (P1) and apply compressed air to (P2). The
pinion shaft (2) turns in clockwise direction as fast as the limit determined by
the stop screw (5) (Fig.15-2).

5. Screw in the right-hand stop screw (5). The pinion shaft (2) turns in anti-
clockwise direction. Finely adjust the stop screw until the pinion shaft has
turned to the desired position. Now secure the stop screw with the lock nut (6)
(Fig.15-3.
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Shock absorber SDS 14/16

The angle of rotation of the RM is dampend towards the stop screws by means of
shock absorbers.

Adjusting shock absorbers

1.

26

Apply compressed air to (P1). The pinion shaft (1) turns in anti-clockwise
direction as far as the limits et by the stop screw (2) (Fig.16).

Screw in the left-hand shock absorber (3) in clockwise direction as far as the
stop (the shock absorber pin (4) is pushed into the shock absorber). Now
screw out the shock absorber two turns in anti-clockwise direction (One turn =
1mm travel) and secure with the lock nut (5) (Fig.16).

Apply compressed air to (P2). The pinion shaft (1) turns in clockwise direction
as far as the limit set by the stop screw (6) (Fig.16-1).

Screw in shock absorber (7) completly. Now screw out the shock absorber two
turns and secure with the lock nut (8) (Fig.16-2)

The stop screws (2,6) must limit the angle of rotation and not the shock absorbers
(3,7)!

If the shock absorbers are used as a stop, they may be damaged and become
unusable.
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RMZ with one intermediate position
Example: RMZ 63/1

1.
2.
3.

Adjust the angle of rotation according.
Adjust the shock absorbers (1,2) according.

Apply compressed air to (P1). The pinion shaft (3) turns in clockwise direction
as far as the limit set by the stop screw (4) (Fig.17).

Apply compressed air to (P2). The intermediate position cylinder (5) is coupled
with the RM. If not, adjust the stop screw (7) until the intermediate position
cylinder and RM are coupled and secure with lock nut (6) (Fig.17-1).

Isolate the compressed air to (P3). The pinion shaft (3) turns in anti-clockwise
direction as far as the limit set by the stop screw (8). The intermediate position
cylinder (5) is shifted to the left (Fig.17-2).

Screw in the stop screw (9). The pinion shaft (3) is turned in anti-clockwise
direction. After positioning the stop screw, secure with lock nut (10) (Fig.17-3).

Screw in the shock absorber (11) completely. Now screw out the shock
absorber two turns and secure with lock nut (12) (Fig.17-3).

Isolate the compressed air to (P2) and apply compressed air to (P4): The
intermediate position cylinder (5) uncouples and returns to ist initial position
(Fig.17-4).

The stop screws must limit the angle of rotation and not the shock absorbers!

RMZ 63/2
Procceding analog RMZ 63/1

28
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Proximity switches

Plug-in and screw-in 6,5mm (1) or 8x8mm (2) proximity switches with proximity
switch holders (3) are used for interrogation of the end of travel (see Fig.18,19)

WARNING

RMs and proximity switches must not be used in an explosive environment!

NOTE

Proximity switches and holders are not included in the RM scope of delivery (see
sales material).

CAUTION

The proximity switches can only be used with series AS stop screws.

Depending on the type of control, switch type PNP or NPN should be defined. An
LED on the proximity switch serves function monitoring on end travel interrogation. If
the LED does not change its switching condition on end of travel interrogation, then
the proximity switch is faulty and must be replaced!

Technical data:

- Operating voltage range 10-30 vDC

- Switching interval 1,5 mm

- Protected against short-circurit and polarity reversal
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Mounting proximity switch 6,5 mm  (Fig.21)

o bk w0 DbdRE

Screw the proximity switch holder (1) onto the stop screw.

Plug the proximity switch (2) as far as it will go into the proximity switch holder.
Slightly tighten the proximity switch holder (1).

Mount the plug (4)

Functional check.

Mounting proximity switch 8x8mm  (Fig.22)

32

Screw the proximity switch (5) onto the proximity switch holder (7) with screws

(6).

. Plug the proximity switch holder d(7) with proximity switch as far as it will go

onto the stop screw (8) and lock with screw (9).
Mount the plug (4).

4. Functional check.

The switching point of the proximity switch must cover the drill hole of the
proximity switch holder! (see arrow)
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Commissioning
Ventilate the total system slowly.
Note the permissible values (see catalogue) regarding:

- useful load
- motion frequency
- moment loads on the guide system

Limbs may be squeezed by moving components.

Make sure that there are no persons or tools within the operative range of the
module.

Carry out a test run

- First of all with slow travel movements
- Afterwards under operating conditions

Maintenance and Upkeep
Under the following conditions the RM 22 and RM 32 is maintenance-free:
Clean workshop atmosphere
No splash water
No dust and fumes caused by abrasion or processes
Ambient conditions according to the technical catalogue

The module should be cleaned with a dry cloth at regular intervals.
The module must not be washed down; do not use any aggressive cleaners.

RM 63-BA-vers. 1.3 gb. 14.02.08
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Maintenance
The RM module is lifetime lubricated, it can be driven with oiled or oil-free air.

CAUTION

Under no circumstances must the RM be operated with oiled air before
operating with oil.free air!

Air specification:
Dry (free of condensation)
filtered (40um filter for oiled air)
filtered (5 um filter for oiled air)
If the CR is to be operated with oiled air, then the following oils are recommended:
Festo Special oil
Avia Avilub RSL 10
BP Energol HPL 10
Esso Spinesso 10
Shell Tellus Oel C 10
Mobil DTE 21
Blaser Blasol 154
Amount of oil:  5-10 drops of oil per 1000 | air
Viscosity range:
9 bis 11 mm2/s (= c¢ST) bei 40C, 1ISO-classe VG 10 a ccording to 1ISO 3448
Apart from the usual cleaning work no further maintenance measures are required.

CAUTION

Module inserts for ionized air environments (e.g.in case of high-voltage procedure
such has corona processes).

Open shaft and hub should be covered with a flange layer to avoid any rust.
Recommendation: Clean and grease once a month!
Afag standard: - Staburax NBUSEP (lat guides)

- Blasolube 301 (piston rods)
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Troubleshooting

Breakdowns caused by defective components must only be rectified by replacing

these components.

Defective components must only be replaced by Afag original spare parts.

www.afag.com

Fault

Possible cause

Rectifying ac tion

Module does not
rotate

No compressed air

Check compressed air
connections

Module pneumatic connecting
wrong

Check pneumatic links

End of travel signal
not available

Stop screw wrongly adjusted

Readjust stop screw

Proximity switch faulty

Replace proximity switch

Break in sensor cable

Replace proximity switch cable

The module impacts in
stop positions

Shock absorber badly adjusted

Readjust the chock absorber to
the stop screw

Shock absorber faulty

Replace exhaust air throttle

No shock absorber installed

Install shock absorber

Exhaust air throttle faulty

Replace exhaust air throttle

Stroke speed too high

RM 63-BA-vers. 1.3 gb. 14.02.08
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Disassembly and repair
When the module is damaged it can be returned to Afag AG for repair.

WARNING

The module may only be disassembled when the system is ventilated and
deactivated. If pneumatic connections are disconnected when they are
under pressure, this may result in serious personal injury owing to fast
movements of moving parts.

When can the modules be repaired by the customer?

Wearing parts can be exchanged by the customer itse  If when the guarantee
has expired.

NOTE

All the other faulty parts must exclusively be repl aced by company
Afag AG!

When the customer detects that the respective modul e is still under
guarantee:

- he returns the module to company Afag AG for repair.

- If the guarantee has already expired, the customer must decide whether he
repairs the module himself and orders the wearing parts kit or whether he
returns the module to company Afag AG for repair.

NOTE

Afag offers a reliable repair service. Please note that Afag does not guarantee for
parts which were not repaired by Afag.

The procedure described hereafter for repairing the module yourself is given without
any quarantee as the manufacturer (Afag AG) uses special assembling jigs and
auxiliaries for assembly of the module.
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Spare parts RM 63 - RMZ 63/1 — RMZ 63/2

Pos | Spare parts Dimension Supplier Qte. rder No.
Expendable parts Afag 1 11007843
2 Expendable parts Afag 1 11007846
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Disposal

RMs which are of no further use should not be disposed of as a complete unit but
dismantled into individual parts according to the type of material and recycled.
Material which cannot be recycled should be correctly disposed of.
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Afag Automation AG
Fiechtenstrasse 32
CH - 4950 Huttwil

Switzerland

Tel.: +41 (0)62 959 86 86
Fax.: +41 (0)62 959 87 87
e-mail: sales@afag.com

Internet:  www.afag.com
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