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PART 1: STORAGE INSTRUCTIONS

PETRAS pneumatic actuators are inspected prior to shipment and supplied in perfect condition. In
order to prevent damages caused by the elements, the following storage recommendations must be
applied:

« Itis recommended to store the actuators indoors, in dry environment and at ambient
temperature, on wooden pallets or shelves. If the actuators have to be stored outdoors, they
must be properly protected from the elements and periodically inspected.

Outdoors storage is NOT recommended for actuators fitted with electrical parts.

Air supply port plugs must remain in place during the whole storage period.

Shocks to the mounting surfaces, adaptors, bolts and threads must be avoided.

In case of long storage period, it is recommended to smoothly lubricate the mounting surfaces,
adaptors, bolts and threads.

PART 2: SAFETY INSTRUCTIONS

PETRAS actuators, in their original supply, are safe if the instructions contained within this manual
are strictly adhered to and executed by well trained, equipped, prepared and competent personnel.

Beside safe workmanship practices and special warning information contained in this manual, the
following rules must be strictly observed. If not observed, user incurs severe damage and/or fatal
injury to the personnel.

/\ warnine

- Never assemble the actuator to the valve body if interfaces or adaptors dimensions are not
perfectly fitting.

« Electrical and pneumatic supplies must be disconnected from the actuator before commencing
any work. Make also sure that the actuator does not contain any pressure and and/or any
dangerous gas or liquid.

» Single acting actuator springs are NOT preloaded. Spring cartridge flange must be
disassembled with the adequate retaining tools or hydraulic power press.

- Never disassemble single acting actuator jammed in intermediate position without adequate
retaining system.

» Never disassemble single acting actuator — valve assembly if the valve is jammed in
intermediate position.
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PART 3: SPECIFIC INSTRUCTIONS ON USE IN ATEX ZONE

- Use : Petras Hydraulic Actuators are equipment of group Il, category 2 GD for use in zone 1 (gas) and
21 (dust) - Directive 2014/034/UE

« Marking : Ex 12 GD ¢ TX

« Ambiant temperature range:
Standard : -20°C a +70°C.
Special : -50°C a +150°C.

« Mounting, dismantling and maintenance of Petras actuators is only permitted when all explosion risks
have been eliminated in accordance with all applicable safety regulations. These operations must be
carried out by competent and trained technical personnel in the requirements for hazardous areas in
accordance with applicable legislations and regulations in force.

- Inthe event of combustible dust, it is recommended to clean the surfaces of the actuators regularly to
avoid dust accumulation.

- The accessories installed on the actuators must be certified in accordance with the risk area in which
they are used.

« Electrical continuity must be checked to avoid any risk of electrostatic charge accumulation
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PART 4: INSTALLATION AND OPERATING INSTRUCTIONS

1.INTRODUCTION:

» Description:
PETRAS rack & pinion pneumatic actuators are designed for the actuation of valves and

ancillaries with 90° stroke in standard version and up to 240° in special version.

» Service conditions:
Maximum air supply: 8 barg.
Supply media: instrumentation air or inert and non corrosive gaz (fluid group 2 according to the
European Directive 2014/68/UE)
Filtration: 30 ym
Standard temperature range: -20°C to +70°C.
Special temperature range: from -50°C minimum up to +150°C maximum.
Stroke adjustment: 90° +/- 10°.

» Lubrication:
No lubrication is required between interval maintenance program.
» Recommended grease type: Fuchs type GS 80 - NLGI grade: ASTM D217

» Rotation:
Closing : clockwise.
Opening: counter clockwise.

Working principle:

Double acting actuator:

Closing Opening
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Single acting actuator:

Closing Opening
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Construction:
Double acting
Single acting — close by air failure
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2. INSTALLATION INSTRUCTIONS

PETRAS actuators are in accordance with ISO 5211 and DIN 3337.

The actuator can be fitted directly to valve mounting flange or with an adapter (bracket and stem).
Check the dimensions and tolerances of different interface before assembly. Do not assemble if
dimensions are not matching.

/\ warninG

DO NOT PROCEED IF DIMENSIONS OF THE DIFFERENT INTERFACE ARE NOT FITTING.
DISCONNECT ALL ELECTRICAL AND PNEUMATIC SUPPLIES FROM THE ACTUATOR.

Assembly:
= Clean the flange surfaces and gently grease the stem and adaptor ends.
Valve and actuator should preferably be in close position.
Fit the bracket and the stem adaptor on the valve if any.
If necessary fix a sling on the lifting holes.
Lift the actuator above the valve and place it on the valve or bracket. Check that the shaft ends
are properly engaged.
= Check the positioning of the different parts.
= Check the positioning of the ISO5211 center ring.
= Fix all bolts and nuts in accordance with torque table (see attachment 1).

Note: the actuator may be oriented in line with the valve or perpendicular to it without modification.
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3.LIMIT STOPS ADJUSTMENT

/\ warninG

ALL SAFETY RULES MUST BE APPLIED WHEN PRESSURISING THE ACTUATOR FOR LIMIT
STOPS ADJUSTMENT PURPOSE.

SETTING OF THE CLOSE POSITION SETTING OF THE OPEN POSITION
Double acting: Double acting:
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Single acting — air fail close Single acting — air fail close
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Single acting — air fail open Single acting — air fail open
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Setting procedure:

1. Supply the actuator according to the here above drawings.

2. Check the valve position.

3. If the setting is not correct, switch the supply.

4. Remove the blind nut and set the end stop screw (turn clockwise to reduce the stroke or
counterclockwise to increase it).

5. Switch the supply.

6. Check the valve position.

7. Repeat steps 1 to 6 until perfect setting of the valves in open and close positions.

8. Once the setting is correct, install the blind nut before switching the supply and check
tightness.

A WARNING:

NEVER INSERT HANDS, TOOLS OR ANY OBJECT IN THE VALVE BODY DURING THE
SETTING PROCEDURE.

PART 5: MAINTENANCE INSTRUCTIONS

1. ROUTINE MAINTANCE

PETRAS actuators are lubricated for life and do not required specific maintenance unless visual
inspection and leakage control so far:

= Air supply quality is maintained.

= Actuators are installed in accordance with the present manual.

= Actuators are installed in normal industrial environment.

Limit stop blind nuts, tightness and general aspect of the actuators should be controlled during
routine inspection.

For functional safety application (IEC 61508), we advice to perform predictive maintenance every 6
years according to the following instructions. The following maintenance operations are
recommended:
= Visual control of the actuator
= Internal and external leak control
- Disassembly of the actuator - Visual control of parts
= Visual control of the rack and pinion mechanism
= Visual control of the pistons and the cylinders
= Visual control of the springs (single acting)
» Replacement of seals
= Assembly and test
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2.DISASSEMBLY AND ASSEMBLY OF ACTUATORS

/\ warninG

CHECK THAT THE ACTUATOR IS PROPERLY VENTED AND THAT NO LIQUID OR GAS IS
ENTRAPPED IN THE ACTUATOR.

NEVER DISASSEMBLE SINGLE ACTING ACTUATOR JAMMED IN INTERMEDIATE POSITION
WITHOUT ADEQUATE RETAINING SYSTEM.

ONLY WELL TRAINED AND PREPARED PERSONNEL IS ALLOWED TO PROCEED.
SAFETY RULES MUST BE STRICTLY OBSERVED.

2.1. DISASSEMBLY OF DOUBLE ACTING ACTUATORS

(t08)  (For) (Gor)

ﬂ"“"\\

F03

/

@ ® O

Loosen and remove flanges screws — V03

Remove flanges — P08

Loosen and remove pistons screws — V02

Remove pistons — P07

Remove piston O-ring — JO8

Loosen and remove cylinders screws — V01

Remove cylinders — P06 and body O-ring — JO5
Remove shaft circlips — FO3 and friction washer — P05

Mark the shaft — P04 and rack bar position — P03 regarding the actuator body — P01
Remove the shaft and the rack bar
Remove the bushing O-ring — J03
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2.2 ASSEMBLY OF DOUBLE ACTING ACTUATORS

Apply a coating of grease on the shaft, the rack bar, the rack bar bushing and O-ring — J03
Gently insert the rack bar — P03 without damaging the bushing O-ring — JO3 according the mark
previously made regarding the body — PO1.

Insert the shaft — P04 according the mark previously made regarding the body — PO1.
Install circlips — FO3 and friction washer — P05

Apply a coating of grease on body O-ring — J05 and the cylinder surface — P06

Install the air conduit O-ring

Install the cylinder according to the air conduit position

Install the cylinder screws — V01 and screws sealing

Apply a coating of grease on the piston O-ring — JO8 and install them

Install O-ring — JO7

Install piston screws

Apply a coating of grease on the flange O-ring — J09 and install them

Install flanges P08

Check actuator tightness

Set the end travel stops

2.3 DISASSEMBLY OF SINGLE ACTING ACTUATORS
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- Install the actuator on power press in order to disassemble the spring cartridge like illustrated.
Remove up to 4 spring cartridge screws and install guide bar instead.

A WARNING:

IMPORTANT: guide bar are not required for small actuators fitted with 4 spring cartridge screws.

NEVER DISASSEMBLE SPRING CARTRIDGE WITHOUT ADEQUATE RETAINING SYSTEM.
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Remove the spring cartridge like illustrated.

Check the springs and replace them if necessary.
Loosen and remove flanges screws — V03

Remove flanges — P08

Loosen and remove pistons screws — V02

Remove pistons — P07

Remove piston O-ring — JO8

Loosen and remove cylinders screws — V01

Remove cylinders — P06 and body O-ring — JO5
Remove shaft circlips — FO3 and friction washer — P05
Mark the shaft — P04 and rack bar position — P03 regarding the actuator body — P01
Remove the shaft and the rack bar

Remove the bushing O-ring — JO3

2.4 ASSEMBLY OF SINGLE ACTING ACTUATORS

Apply a coating of grease on the shaft, the rack bar, the rack bar bushing and O-ring — J03
Gently insert the rack bar — P03 without damaging the bushing O-ring — JO3 according the mark
previously made regarding the body — PO1.

Insert the shaft — P04 according the mark previously made regarding the body — PO1.
Install circlips — FO3 and friction washer — P05

Apply a coating of grease on body O-ring — J05 and the cylinder surface — P06

Install the air conduit O-ring

Install the cylinder according to the air conduit position

Install the cylinder screws — V01 and screws sealing

Apply a coating of grease on the piston O-ring — JO8 and install them

Install O-ring — JO7

Install piston screws

Apply a coating of grease on the flange O-ring — J09 and install them

Install flanges P08

Gently grease spring guides — P12

Insert springs — P13 into spring guides — P12

Install guide bar on the spring cartridge

Install the spring cartridge on the actuator

Install the whole assembly under the power press like illustrated here after and tight all screws
Remove the guide bars and install the remaining screws and tight

Check actuator tightness

Set the end travel stops

Recommended grease type:

Fuchs type GS 80
NLGI grade: ASTM D217
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2.5 TIGHTNESS TEST

General:

e o o o

Perform 3 to 4 complete cycles before testing the actuator

Internal tightness test (between cylinder chambers): bubble counting test method

External tightness test: immersing actuator or use commercial leak testing solution

Acceptable leak rate: a small amount of leakage is tolerated. Small bubbles breaking about 5 seconds
after starting to form is acceptable - maximum 5 bubbles/min.

Internal tightness test:

e o o o o o

Connect one of the air port to a flexible tube

Immerse the tube into a transparent recipient

Apply the air supply to the second port (8 barg max)

Check the number of bubbles/min that appear in the recipient
Switch the air supply off

Invert the air port connections and repeat the procedure

External tightness test:

e o o o

Keep the flexible tube connected to one of the air supply port

Apply the air supply to the other air supply port (8 barg max)

Immerse the actuator into water for 20 seconds or use commercial leak testing solution or soapy water
to control the actuator assembly tightness.

Check the tightness at flanges, cylinders, housing and limit stops areas

Switch the air supply off and invert the air port connection

Apply the air supply (8 barg max)

Immerse the actuator into water for 20 seconds or use commercial leak testing solution or soapy water
to control the actuator assembly tightness.

Check the tightness at flanges, cylinders, housing and limit stops areas
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2.6 TIGHTENING TORQUE TABLE

Table 1 - Recommended torque values for actuators assembly:

Description Screw type Thread Torque
Accessories - VDI/VDE top flange CHc M4 stainless steel 0.75 2 Nm
V02 - piston/rack FHc M16 steel 2 120 Nm
FHc M22 stainless steel 25 350 Nm
V01 - cylinder/housing CHc M6 steel 1 9 Nm
FHc M10 steel 1.5 40 Nm
VO3 - flange/cylinder CHc M6 stainless steel 1 6 Nm
CHc M8 stainless steel 1.25 15 Nm
CHcM10 stainless steel 1.5 30 Nm
Table 2 - Recommended torque values for ISO5211 mounting flanges:
ISO 5211 Screw Torque
FO5 M6 x 16 9 Nm
FO7 M8 x 20 20 Nm
F10 M10 x 25 40 Nm
F12 M12 x 25 70 Nm
F14 M16 x 45 180 Nm
F16 M20 x 45 270 Nm
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3. TROUBLESHOOTING

Symptom

Possible causes

Corrective action

Incomplete stroking

End travel stops incorrectly set

Check and readjust the travel
stops

Broken part or debris in the body
or in the cylinder(s)

Disassemble actuator - remove
debris - replace broken part if
necessary - reassemble

Actuator torques are too low OR
valve torques are higher than
expected

Check the valve torques values
and the actuator sizing calculation
- consult the valve manufacturer

Defective valve

Refer to the valve manufacturer
manuals

Irregular movement or abnormally
slow movement

Defective actuator seals

Check for internal or external
leakage - disassemble and replace
seals if necessary

Rack and pinion mechanism worn
or damaged

Disassemble actuator - replace
broken part if necessary -
reassemble

Supply pressure variation

Check the supply pressure and
adjust

Actuator torques are too low OR
valve torques are higher than
expected

Check the valve torques values
and the actuator sizing calculation
- consult the valve manufacturer

Exhaust port or venting port dirty
silencer

Clean or replace silencer

Defective valve

Refer to the valve manufacturer
manuals

Actuator does not stroke

No supply pressure - low supply
pressure

Check the supply pressure and
adjust

Control system failure

Check the control system

Wrong pneumatic connection -
open/close ports reversal

Check the connection

Valve seized

Refer to the valve manufacturer
manuals
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