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Mounting and safety instructions

General remarks

Mounting, pneumatic connection and initial operation must be conducted by a
certified professional according to this mounting and operating manual.
Pneumatic actuators can produce heavy torques. Toavoid accidents please refer
to and observe the national and international safety instructions.

Do not perform any maintenance or manipulation to the actuator while it is
connected to a compressed air system. During maintenance work or other
handling at the actuator disconnect it from the compressed air system and lock it
from unintended compressed air supply.

Before mounting the actuator on the valve make sure the actuator’s turning
direction is set correct to avoid damage to the valve.

On adjustment of the stop positions pay attention to not turning the valve over
the valve's ring gaskets to avoid damage.

Before mounting and initial operation check the technical parameters, i.e.
pressure, torque, turning direction and ambient temperature.

Observe the approved temperatures of the actuator to avoid damage to the
interior and exterior parts and persons.

Do not exceed the maximum control pressure to avoid function failure, explosi-
onand damage to persons.
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Special instructions for operation in Ex-zones

Establish potential equalization between the actuator and the valve.

Prevent the actuator’s surfaces from overheating by sun or other energy
sources, ifnecessary establish athermal isolation.

During mounting or other handling on the actuator or other attached parts avoid
spark formation while using tools.

Attach only Ex-approved accessories to the actuator.

Avoid major dust accumulation near the actuator.
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Product description

The actuator was developed for operation with compressed air from 1 to 10 bar. The
actuator is also fully functional with hydraulic fluid, water or inert gasses.

Twomodels are available: Single-acting (spring return) and double-acting.

Changing the actuator typology is easily realized by inserting or removing the approp-
riate amount of springs.

A marking characteristic of the actuator is the standard euipment consisting of the
following parts:

»  Both way adjustment of the end positions for the 0° and 90° position

e Threedimensional position indicator

»  Pre-stressed springs without metal parts (accident preventional)

»  Pinion gear made of stainless steel (up to model P20) or nickel-plated carbon
steel (P25 and larger)

Allinner surfaces of the body are finished

Anodized body

Corrosion protection of housing covers and piston by epoxy resin powder coating
Turning range of 90° - 120° - 135° - 150° - 180° (more on request)

Valve fixing by female or bolt thread (metric or UNC thread)

NAMUR holes for air inlet of %" GAS or %" NPT
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Adjustment

By external adjustable position stoppers for the OPEN and CLOSE position the assembly
tolerance can be balanced and a fine adjustment of the end positions by +/-10% is
possible.

Montage und Wartung

»  Single-acting, easy to maintain by prestressed safety springs and riskless to
dismantle. The actuator can easily be adjusted to the operation specification with
the required air pressure.

»  Easy modification from double to single-acting by simply adding or removing the
necessary springs.

»  Exactbacktracking for accessories by running serial numbers acc. ISO 9001.
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Technical data

Pneumatically operated double-piston part-turn actuator as double and single-acting
(spring return) model.

Nominal turning range:  90°, 120°, 135°, 150° and 180° (more models on
request). Adjustable end positions from -10° to +10°
(P15...P65 two sides, P70/75 one side).
Torque: 510 5.000 Nm (refer to torque table or data sheets).
Material: Body: Aluminum, anodized. More types of surface protection
(hard anodized and PTFE coated, epoxy resin powder-coating
or stainless steel body).
Housing covers: Aluminum, epoxy resin powder-coated
Pistons: Aluminum, epoxy resin dip-coated
Bearings: Low-friction synthetic material
Gaskets: NBR (other materials on request)

Boltsandnuts: Stainless steel

Temperature range: Standard version -20°C to +80°C
High and low temperature models available
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Fitting position:

Control medium:

Control pressure:

Mechanical interfaces:

Lubrication:

Application range:

Any

Filtered air acc. PNEUROP/ISO Class 4, other media on
request

2 t0 10 bar (double-acting), 3 to 8 bar (single-acting)
Actuator - Valve: 1SO 5211

Actuator - Control valve: NAMUR and VDI/VDE 3845
Actuator- Signal units: VDI/VDE 3845 (NAMUR)

The actuators are delivered with a lubrication sufficient for a
lifetime under regular conditions.

Lubricant; ROL OIL STAUFFER/2 or similar.

The actuator can be operated indoor as well as in open field.
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Method of operation
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Method of operation

double-acting

The turning/movement of the actuator is effected by the compressed air applied by the
air supplies. As shown, the air supply 4 is connected to the inner cavity between the two
pistons, while air supply 2 is connected to the outer cavities.

As shown in figure 2a, the cavity between the pistons and the housing covers fill with
air by air supply 2 resulting in the pistons pressed together (CLOSE-Position). The air
will leave the actuator by air supply 4 - the pistons move apart (OPEN-Position).

The standard type will move counter-clockwise (seen from above).

If the stop bar in the right housing cover touches the opponent piston, the piston stroke
and therefore the turn of the pinion is limited.

If the air supplies are inverted, as shown in figure 2b, the pistons move apart and
affect the turn of the pinion and therefore the OPEN-Position of the actuator. The piston
stroke can be adjusted by the adjustment bolts located on the right housing cover.

Though the actuator usually is working counter-clockwise for opening and clockwise
for closing (mounting A) it is possible to change this mode. Figures 2c and 2d show the

same single-acting actuator, but the pistons have been inverted to convert the actuators
turningmode (i.e. open=CW, close=CCW).
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4 Ol 2) tor will close. The internal air will leave by air supply 4 (see figure 2e).

@%@ﬁiﬁ/ﬂm 4HEME, )”W@%E‘%ﬁ HIERBES. PE R 2 If the air is applied by air supply 4 the pistons are pressed apart and the springs are

B, IrEHEIE OPEN i E . FRiERLRsm e#2) (L LB 20) . compressed. The internal air will leave by air supply 2 and the actuator moves to its
OPEN-position.

The standard type will move counter-clockwise (seen from above; see figure 2).
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Dimensioning the actuator
Before dimensioning the actuator the following data must be available:

e Typeofvalve,

e Opening torque of valve,

e Closing torque of valve,

Level of control pressure which operates the actuator.

There is a difference between the double- and the single-acting actuator. The
double-acting actuator has a constant torque, while the single-acting has a decreasing
pneumatical torque because of the stressing of the springs. The level of the applied air
pressure must be determined that the minimum pneumatical torque is at least equal to
the opening-/closing torque of the valve.

If the applied air level under-runs the dimensioned level a malfunction of the actuator
may occur (incorrect opening or closing of the valve).

For dimensioning the actuator please refer to the torque table and the data sheets.

PD/PE
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Dimensioning the double-acting actuator

The torque of the double-acting actuator shows a constant level during the 90° stroke.
Please refer to figures 5a and 5b and proceed as follows:

1.

Specify the necessary torque for operating the valve and increase the nominal
torque characteristic by the desired safety margin (depending on the type of
valve and operating conditions).

Refer to the torque table and select the torque in that column which shows the
appropriate air pressure. Choose the torque which is equal or higher than the
required coupling moment of the valve.

Have you found the most applicable torque, the left column shows you the
appropriate type of actuator.

g ,Jra

Position ,open*
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Dimensioning the single-acting actuator

In case of a single-acting actuator consider as follows:

The torque of a single-acting actuator is inconstant during stroke, but decreasing. The
torque reduces while the actuator is in opening phase because of the compression of
the springs. During the closing phase the springs release this energy decreasingly.

Opening phase Start/Pos. 2
Openingphase End/Pos. 2
Closingphase Start/Pos. 1
Closing phase End/Pos. 1

Toselect the appropriate actuator proceed as follows:

1.

Specify the necessary torque and increase the nominal torque characteristic

by the desired safety margin (depending on the type of valve and operating
conditions).

Refer to the table ,Single-acting 90°* and choose from column ,End/Pos. 1 the
torque which is equal to or higher than the necessary torque.

Inaccordance with the required pressure please check in column End/Pos. 2 that
the stated torque is equal to or higher than the required torque.

PD/PE
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From the table below choose a close torque (Pos.1 END) above 37.5 Nm. You will find
that in accordance with type P30-S4 a torque of 42.2 Nm and an open torque (Pos.2
END) of 56.1 Nm is stated. Therefore this is the appropriate actuator type.

Dimensioning example
25 Nm #E5 I Ball valve with 25 Nm torque
3 4 ZH50% Coefficient: Safety factor 50%
FrE 37,5 Nim (25-50%) Required torque: 37.5 Nm (25-50%)
BE[E: 55 bar Air pressure: 5.5 bar

K Close torque TFRHE
(Pos. 1) Opentorque

(Pos. 2)

5,5bar
He HE START END START END

Type Springs

2+2 28,3 21,1 91,6 84,4
3+3 42,4 31,6 81,1 70,3
P30 4+4 56,6 42,2 70,5 56,1
5+5 70,7 52,7 60,0 42,0

PD/PE
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Mechanical interfaces

TES Downforce
WA AR, DATE THROES e B HEHAE &, To achieve a simple mounting to the valve a special flange has been developed. It is
. o b b g integrated into the actuator’s housing and carries an ISO adaptor (Table A) allowing a
FISOERE (KA, RUFEHEANESHERIRTT MR REANET !

tongue and groove as well as a groove and tongue connection to the valve. The female
coupling of the pinion is provided with a double star-shaped square to achieve a high
mounting flexibility. More female couplings or drillings for fastening are available on
R TR AU, AT T RBUE KA 45°5 90° % H % request.

Fro IR TR T W ATE XU R A

it SR ERREN . WREZRREES MR TRE OBk 1L

The downforce of the pinion consists of a double square allowing the installation of a
square valve or extension shaft with no difference at 45° or 90°. The square wrench
of the pinion is also available as double D oder single-/double-notch version.

WA D 8]
Double square Double D Notches
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Mechanische Schnittstellen - Abtrieb

HnisED - FIE

e ISO-4hsk= FFRY
Type ISO-drills flange Wrench size
P05

11
P10 F03
P13 F04
P15 F04 + FO7 14
P18 F04 + FO7
P20 -
P25 - 17
P30 -
P35 -
P40 - 22
P45 -
P50 -

27
P55 -
P60 F10 + F12

36
P65 F10 + F12
P70 F14

46
P75 -

= il

RIEA
Table A

PD/PE
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Mechanische Schnittstellen
Signalgerate
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PO
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On the actuator’s top the NAMUR-interface is located allowing the installation of limit
repeaters, position controllers and other accessories.

The air supplies are designed for NAMUR-standards for %* gas allowing a simple and
direct mounting of the control valves.

NAMUR-51E:
LR ERAFT R RS

NAMUR interface:
Mounting position fir limit switch or
positioner

20
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Mounting the actuator to the valve

Check whether the downforce of the actuator is compatible to the valve.

Make sure that the valve is in closed position and the actuator is in normal
position (Figure 3b).

Assemble the mounting bracket to the valve and fasten the bolts manually after
making sure that the build is installed and adjusted correctly.

Assembly with mounting bracket

Position the shaft adapter (if used) to the valve shaft and the actuator to the
mounting bracket. Adjust the valve and the actuator to avoid system tension;
fasten all bolts (use screw locking!).

Direct assembly
Position the actuator to the valve and make sure that the valve shaft is inserted

to the actuator’s downforce. From below insert appropriate bolts to the valve's
flange, fasten the parts without system tension. Adjust the flange and fasten
screws crosswise (use screw locking!).

PD/PE
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Mounting the actuator to the valve
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Start running the actuator several times to make sure the assembly is operating
correctly. In case the unit is not operating correctly repeat steps 1 to 4. If the
problems persist please contact ARIS Antriebe und Steuerungen GmbH.

After having finished the mounting, the actuator’s stroke has to be adjusted to
ensure a proper operation. The actuators have an adjustment range of +/- 10°
for both stop positions (0° and 90°).

Adjustment of the stop positions

Place the actuator ona bench.

Release the safety nut of the regulation screw (right end cap 0°/90°).

Turn the regulation bolt (female hexagon) until the pinion has reached its end
position.

Apply the control air to the actuator and check the stop positions.

Repeat steps 3 and 4 until the adjustment is correct. Tighten the lock nuts of the
adjustmentbolts.

22
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Bauteile des Stellantriebes

Actuator parts

Pos. | HifF/Part | Material Pos. | #f/Part | Material
1| W | End cap bolt N Stainless steel 8 | 7%/ Actuator body 1 Aluminum
2 | ki I Leftendcap [k %41 Die cast aluminum 9 | L/NERIE Upperpinionring NBR
3 | %l O M[E)/EndcapO-Ring NER 10| k%S | Upper pinion bearing Technopolymer
4 | §% g4 | Piston wear bearing Technopolymer 1| /NS 1/ Pinion V4L Stainless steel
5 153 O #[H / Piston O-Ring NBR 12 TN HK | Lower pinion bearing Technopolymer
6 | Jiii%/Leftpiston [ %%/ Die cast aluminum 13| /Mi% O | Lower pinion O-Ring NBR
7 | EESHL/ Piston skate Technopolymer 14| B/ | Upper pinion washer Technopolymer
15 | /N FIE | Pinion snap ring L1 Stainless steel
16 | 8#5 (B1E) /Indicator (fix) Technopolymer
® ‘@ 17 | 5 (i) [ Indicator (rotating) Technopolymer
: 18 | #HR%FI/ Indicator snap ring NG Stainless steel
19 | Aif%/ Right piston [4541 1 Die cast aluminum
20 | JH¥{r# ] Closed travel stop R | Stainless steel
21| PR | Open travel stop 4L Stainless steel
22 | A |/Rightendcap J5#%: | Die cast aluminum
23 | OE/O-Ring NBR
24 | 8/ Washer 91 Stainless steel
25 | {7 IR/ Stop bolt nut N Stainless steel
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Maintenance

Exchange of sealings and gliding parts

I

Before doing any maintenance work on the actuator disconnect the air supply and
dismantle all accessories. At single-acting (spring retumn) actuators make sure that the
springs are in their relaxed position.

1. Disconnect the air and electricity supply of the actuator.

2. Unmount the actuator from the mounting bracket and keep it at a clean place.

3. Dismantle the end caps (No. 2 and 22) by loosening the 4 end cap screws (No.
1).

4. Dismantle the end cap O-Rings (No. 3) and check their condition and lubrication.

Remove the stop bolt and the regulation screw placed on the right piston head.

6.  Byusing awrench inserted into the appropriate notch on top of the pinion (No.
22) turn the pinion counter-clockwise until it idles.

7. Use pliers to remove the pistons (No. 6 and 19) by affecting the spring seats but
make sure not to damage the surface of the pistons.
Notice: If the unit has been mounted operating clockwise (mounting B) then the
piston must be turned contrarily.

o

PD/PE




B - EHIERE S EH

Maintenance - Exchange of sealings and gliding parts

WEREELRT OREAAE I (No4SAT) .

CRA TS 2 T8 TR T2 R BAT, R AT, JRHe e b
ARSI L, Wt AT S mmss - Mk

BGR (15) g,
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LT E R MR T MR A (1058125) EHORE (954113
).

METE, EEFFERERRL

8.

9,

10.
11.
12.

Remove the O-Rings and the thrust blocks (No. 4, 5 and 7) from the right and
left piston.

Actuators with change flanges only: Release the screws located on the bottom
side of the flange; pounce the actuator and tap the upper part of the pinion
upon a wooden surface to extract the flange-pinion-block of the actuator
housing from below.

Pull the pinion (No. 11) out of the flange.

Remove the washer (No. 14).

Remove the O-Rings (No. 9 and 13) located on the upper and lower pinion and
the lower and upper pinion bearing (No. 10 and 12).

Inspect and replace the wom-out parts if necessary.

BHEHASVITHE The spare-part kit contains the following parts

3 OB (h5) 3 0-Ring (Housing)

4 EEWE 4 Piston wear bearing
5 OB (15%) 5 0-Ring (Piston)

7 EEFH 7 Piston skate

9 O HE (UMER) 9 O-Ring (Pinion top)
10 oA 10 Upper pinion bearing
12 T/MERHA 12 Lower pinion bearing
13 0 HE CUMERIER) 13 O-Ring (Pinion bottom)
23 (of:cl:-] 23 O-Ring

PD/PE
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Maintenance

Inserting the sealings for low or high temperatures

Dismantle the actuator as described above.
Remove the sealings by using a screwdriver from the following actuator parts:

»  Fromthe pistons (No. 5),

«  from the end caps (No. 3),

«  from the upper end of the pinion (No. 20),
«  from the lower end of the pinion (No. 23).

Use alcohol or other gentle dissolver to remove lubriaction from all actuator
parts. (Note: Clean all surfaces accurately before inserting a new seal kit.)

Seperate the sealings and note their installation position. Following sealings are
on hand:

Piston O-Ring: Largest thickness (No. 5)

End cap O-Ring: Largest diameter (No. 3)

Pinion O-Ring: Among the residual sealings insert the O-Rings with the largest
diameter to the lower pinion seat (No. 23) and those with less diameter to the
upper pinion seat (No. 20).

O-Ring for the refulation screw (No. 13).

26
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Maintenance - Inserting the sealings for low or high temperatures
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Install the seal kit for low/high temperatures. In case the procedure is
excessively difficult the sealings can be stretched and lubricated to simplify
the insertion. (Note: Use an adequate lubrication). When installing the end cap
O-Rings check that they fit exactly in their seats; if not, the sealings could get
damaged when mounting the end caps (No. 1.and 16)!

Lubricate the following internal actuator parts:

- The internal drilling of the actuator,

- surfaces of the piston (thrust block, O-Ring) exposed to abrasions,
- toothing (rack) of the piston and

- the rackwheel of the piston.

Assemble the actuator parts as described in this manual.
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Maintenance

Assembling the actuator

I

Before assembling the actuator make sure that

All surfaces are free of uneven or rough areas and
the sealings, their seats, the internal drilling and the surfaces exposed to
abrasion are sufficient lubricated.

Place the O-Rings (No. 20 and 23) and the pinion bearings (No. 21 and 24) on
the piston (No. 22).

Insert the nuts (No. 26) and the washers (No. 25) into the flange seats (No. 27).
This avoids excessive friction and resulting abrasion.

Insert the pinion into the flange.

Apply the pinion flange unit to the actuator body (No. 19) by pressing it until
the flange is completely set to the body.

Fasten the screws (No. 28) located on the flange.

Interim test for checking the correct mounting: Turn the pinion manually by
using a wrench and make sure that the pinion is rotating freely.

Insert the sealings (No. 5) and the appropriate thrust blocks (No. 6 and 8) into
the right and left piston (No. 7 and 12).
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8. Inserting the piston:
This procedure can be arranged by two different ways, depending on the desired
actuator’s tuming (counter-clockwise MOUNTING A or clockwise MOUNTING B).
Left and right pistons are defined as follows: At front view towards the air sup-
plies of the actuator the piston located right of the pinion is the RIGHT PISTON
and the piston located left of the pinion is the LEFT PISTON. For MOUNTING A
proceed as follows:

Inserting the LEFT PISTON
Place the actuator in a vertical position on its left side so that the flange is facing the

operator and the air supply is on the right side.

Fora CCW tuming the toothed rack must be inserted on the left side of the pinion.
Insert the left piston by pressing it with your hands until it is completely set to the body
inside.

Inserting the RIGHT PISTON

Place the actuator in a vertical position on its left side so that the flange is facing the
operator and the air supply is on the right side.

For a CCW turning the toothed rack must be inserted on the left side of the pinion.
Insert the right piston by pressing it with your hands until it is completely set to the
body inside.

9. Mounting the end caps
Insert the O-Rings (No. 3) into the cylinder head by positioning them in their
seats. Follow the tread with your finger to make sure the sealings are set
completely in their seats.
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Mount the stop bolt (No. 15) and the regulation screw (No. 14) from outside on
the right cylinder head (No. 16) by tightening them clockwise until they reach
the cylinder head inside.

Firstinsert the O-Rings (No. 13) of the stop bolt and the regulation screw and
then the stop bolt nuts (No. 18) to the outside of the cylinder head.

Insert the 4 female hex-screws (No. 1) for mounting the cylinder head and
tighten them with the maximum torque stated in Table B.

. Adjustments

Apply compressed air to the actuator by air supply 2. Adjust the regulation screw
(marked ,0°) with a wrench until the upper notch of the pinion reaches the
vertical position (0°-position). Fasten the stop bolt nuts considering the locking
torque in table B.

Apply compressed air to the actuator by air supply 4 to effect the opening
phase. The upper notch of the pinion must be adjusted 90° to the drive axis;

if needed, adjust the regulation screw (marked ,MAX") until the upper notch
reaches the correct position and fasten the stop bolt nuts considering the locking
torque in table B.

& Actuator type H5E 448 | Locking torque [Nm]
P15 8
P20 - P25 12
Tabelle P30-P45 15 B
P50-P 65 22
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Insertion of spring returns

The actuators can be modified from double-acting to single-acting by simply changing
the configuration of the springs located on the cylinder heads. The right end cap can
hold up to 5 springs, the left end cap up to 7 springs; it is recommended to mount

at least 2 + 2 springs to distribute the load evenly to the pistons. The amount of the
springs is effecting the torque that the actuator produces during operation; refer to the
data sheets to dimension the actuator and choose the correct amount of springs.

To mount the springs proceed as follows:

1. Release the 4 female hex-nut screws from the cylinder heads (No. 1).

2. Remove the end caps (No. 2 and 16).

3. Refertopage 32 and insert the correct amount of springs into both end caps
(i.e. P15-S4 = 4+4 springs). It is recommended to apply the plastic part of the
insert which holds the deep drilling to the cylinder head.

4. Mountthe actuator again as described in this manual.
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TRIE Warranty

SR A T SOT ARSI B AN, IGRAE SUR RS Sk . ARIS

Antriebe und Steuerungen GmbH AL AN & T A/ ] ok b2 3 A 75 kst
JABFE R RE

REMMNA R, FHEEEHRAES.
BRARBRERERLIRL, T HARERBHHZHE ARIS, ARIS K
Wi, DREAEDLAER ARIS 73 SCHUA G A& b AU AUAL.

The warranty covers only material and/or fabrication defects if the products are used
for purposes and applications they were developed and realized for. ARIS Antriebe und
Steuerungen GmbH excludes warranty for corrosion or other damages not belonging to
the categories ,material and/or fabrication defects".

The warranty period begins with the delivery and runs for the statutory duration.

Any claim concerning this warranty has to be filed written and must receive ARIS
before the warranty expiration date. After receiving a claim ARIS reserves the right to
inspect the conceming product on-site or at an ARIS branch.
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If ARIS asserts that the product is covered by this warranty the replacement, repair or
a credit entry is the only liability of ARIS and the only right of the customer, depending
onthe decision ARIS makes. Therefore ARIS can not be held responsible for repairs,
works, materials and/or other expenses which have not been approved before. This
warranty excludes claims for damages related directly or indirectly with the occurred
failure.

The warranty expires in the following cases:

»  Ifaproductis dismantled, modified oder changed outside an ARIS site or
e atfailures resulting from incorrect installation or
»  ifaproductis used in an application they were not developed and realized for.

Furthermore, this warranty is only effective for products manufactured by ARIS. For
any product sold by ARIS but manufactured by a third party the warranty of the
concerning manufacturerapplies.

NOTICE: Refering to a continious improvement and extension of the product range ARIS
Antriebe und Steuerungen GmbH reserves the right to change or modify the technical
design and construction characteristics without prior notice. ARIS has no obligation to
apply these changes to products sold before or after the modification point.
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