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Norbro
Series 40R Pneumatic Actuator
Double Acting or Spring Return (Fail Safe)
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Flowserve Norhiro Series 40R

frinos fhiemnid=Sacties the Morhro name has been moag nived oz the leading quartectinacheton for industng
& pract of this, Norbm presmatic actuators can be found in a range of appliations as diverse as the petroshermicalimdestod ool and

bewverae, stesl production, pharmaceuheals, plastes manefcturing and oland gas

From the very bagtin ming Narbao has been dedicstsd o provding high pedormanee sctiators eehich combine relisbilty, long e snd sage
of g tenance with operatona b sadety and 2 modular desig n concept which alloes simple attachment of 3 waristy of ancillnes aomatch
cusiomer el irements

Wth the bitest design of the Borbig Sedes 400, all of these factors sdd up to prowding wou with the finest pred mate actustor avaib ble todee

Namur (VDI/VDE 3845) top mounting pattern —
for easy fitting and interchangeability of
switches, positioners, etc

Anodised aluminium construction —
for anti-corrosion and superior wear performance
on internal surfaces

Stainless steel fastenings and anodised externals
— improved aesthetics and ease of maintenance

One piece steel pinion drive with full width piston
tooth engagement — for greater operational life

Multi-spring failsafe concept ensures actuator
operation in the unlikely event of spring fracture
(spring return models)

Piston support rods with six bearings minimise
internal wear and maximise performance life

Namur (VDI/VDE 3845) end-cap solenoid mounting
pattern — facilitates interchangeability of
solenoids or direct port connections.

Balanced double rack & pinion — linear torque
curve




. Other Features and Benetifs
Large range of Sizes & Formane eflicient fangoe- malching
Failzate operation in 2 fine 8 Polshsd suppartrods relain Tigcak capa bty even i beanngs am findamaged §

Oiptemc I everailile duecton ol aperaten & For Rikate apemcapa bilibe-on botlerfh valves

fo special ools reguinsd for maintenzncs 8 Smple bomainkain

Slandard operaling mpemture moge of -20°0 o+ 1000 @ Inceassdapplicatons

Al parts sealed and greassd for life W Wolubricated air supply required

Position indicator — provides external
indication of valve position

Foolproof location pin for correct assembly

Compact failsafe size as per double-acting —
minimises space requirements

Blow-out proof pinion — eliminates risk of
pinion ejection even after pinion retaining
ring is removed

Limit Stops (page 5)

Corrosion protected springs — for long
service life

Unique unrestricted air flow through support
rods gives fast operation speeds as standard
—and also provides greater safety (centre
chamber cannot be pressurised with end
cap removed)

Multi-spring concept — provides variable
torque/air pressure requirements from the
same actuator by changing spring quantity

Long screws — to allow complete release of
spring energy for safe removal of end caps
when maintaining / reconfiguring springs

Mounting to the ISO 5211 pattern allows
for interchangeability of mounting kits.
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Norbro Original Standard
For nearly 50 years the NORBRO Rack & Pinion actuator has
been the by-word for high performance pneumatic actuators.

Its reliability, construction quality and ease of maintenance
have established the 40R as the world’s leading quarter turn
actuator. If the requirement is long life, ease of use and ‘fit &
forget’, then the solution is NORBRO.

In addition, its modular design, allowing simple attachment of
a variety of ancillaries (e.g. solenoids, switches, sensors etc),
has made it the actuator against which all others are
measured.

The NORBRO actuator conforms to all the latest standards as
detailed in this publication.

The NORBRO without limit stops can be retrofitted without
bracket changes to replace the original NORBRO of 50 years
ago. The limit stop version (with the latest international drive
dimensions) is readily available as detailed opposite.

Norbro’s original rack and pinion actuator was the basis
for all subsequent designs.
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Norbro 1S05211 European with limit stops

Recognising the increasing need for accurate rotation
adjustment on many applications within the process
industry, Norbro have developed a unique method of
providing this feature and it is now standard on the
European (excluding UK) version of the actuator.

The design takes advantage of the moving support-rods
within the actuator and uses two stops in the endcap to
limit their travel and therefore adjust the rotation of the
actuator in both directions.

The design allows for a nominal rotation of 96° providing
3° of adjustable over travel at each end of the actuator
stroke. The limit stop screws can also be used to adjust
the under travel of the actuator by 10° at each end of the
actuator stroke.

NOTE: The limit stop will only be supplied as standard
on the 40R Series, sizes 10 to 42. For 40 Series, sizes
45 and 50, please contact our Technical Sales Office.

len
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Operating Principle

The Norbro 40R pneumatic actuator is based on the opposed
double rack and pinion principle utilising piston support rods to
minimise friction and wear between pistons and body bore and
transfer air between the chambers of the actuator.

Double Acting Actuators

In the double acting model, compressed air is applied to Port A,
which is fed via the large bore support rod into the centre
chamber. This forces the pistons apart and turns the actuator's
output drive anti-clockwise (seen from above) for valve opening,
simultaneously venting the air in the end chambers via the second
support rod through Port B. This operation can be reversed by
supplying air into Port B for clockwise rotation (valve closing).

Spring Return Actuators

With the fail-safe spring return model, air is applied in a similar
way to Port A for anti-clockwise operation (valve opening) and the
movement of the pistons compresses the springs held in the end
chambers of the actuator. This position will be maintained until air
pressure is released when the spring force closes the pistons
together for clockwise operation (valve closing).

NOTE: With the size 05 actuator, air is supplied and vented
through the body of the actuator as its compact size makes the
use of support rods impractical.

Opening

it i

* Port A Air Supply
[

Port B Vent Out

Spring Return Actuator shown

Closing

Port A Air Exhaust

Port B Vent In

Spring Return Actuator shown




Parts& Materials

Positioner Indicator Q—/e R i AN

- Support Rods ¢

Springst e

End Caps #

Thread Seals # J Pistons

@Body

& Pinion

Limit Stops #

End Cap Screws
‘0’ Rings

Bearings

Parts List / Materials Specification

Description Material/Finish Description Material/Finish
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Actuator Sizing

When sizing a valve, we recommend that a factor of safety is applied to
its nominal torque. Please contact technical sales for further advice.

The torque tables detailed below provide actual torque values for ~ Double Acting Actuators
the range of actuators at typical pressure and spring
configurations. For more comprehensive sizing calculations the
Norbro sizing program should be used (available on request).

For a given air supply pressure the double acting actuator
provides a linear (constant) torque output throughout its rotation
(see chart below).

Torque Output (Nm) — Double Acting Actuator

Size- Operating Pressure - bar (g)

Series

05-40R
10-40R
15-40R
20-40R
25-40R
30-40R
33-40R
35-40R
40-40R
42-40R
45-40

50-40

Spring Return Actuators

The torque output of a spring return actuator declines throughout When sizing spring return actuators it is important that the

its rotation and therefore for both the spring and air stroke we actuator has sufficient torque to open and close the valve. The
specify a 'start' and 'end' torque. For air pressures below 5 bar (g)  table below shows the actuator torque related to the position of
the number of springs used in the actuator may need to be the valve for both fail closed (standard) and fail open operation.
reduced to 'balance’ the torque output of the spring stroke and
air stroke.

Actuator Operation

Valve Position

Fail Closed Fail Open
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Torque Output (Nm) - Spring Return Actuator

Size-
Series

Springs

Spring
Stroke

Air Stroke

2.5 bar (g)

3.0 bar (g)

3.5 bar (g)

4.0 bar (g)

4.5 bar (g)

5.0 bar (g)

5.5 bar (g)

6.0 bar (g)

7.0 bar (g)

Start

05-40R

47

3.6
4.6

10-40R

12
16
20

10
12

15-40R

13
20
26
33

13
17
21

20-40R

24
36
47
59

15
24
31
38

25-40R

43
64
86
107

26
39
53
66

30-40R

69
103
138
172

42
63
84
105

33-40R

142
213
284
356

91
136
182
227

35-40R

164
246
328
410

105
158
210
263

40-40R

281
421
562
702

169
253
337
422

42-40R

496
744
992
1240

293

439
585

731

45-40

690
1035
1380
1725
2070

Start| End | Start| End

[ 6 42]

Start| End | Start| End | Start| End | Start| End | Start | End Start | End

[ 9 ] 6 wls
12| 7
16 9
18 | 13 |
18 | 13
[ 34 | 24
34 | 24
55 | 37
55 | 37
--m-
78 | 43 58
TN | 98| 53 | 114] 69 |
% | 62
mmm---m
130 | 72 | 157
I
171 113
217 ] 149
217 | 149
s a2
598 | 372
1207

357
535
714
892
1071

1419

50-40

1090
1635
2180
2725
3270

552
827
1103
1379
1654

1773
2128|1066 |

3204

Start| End

o
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Rotation Options

UK Norbro

Nominal 92° total travel including nominal

Working

Pressure . .. 12 overtravel both clockwise and anti-clockwise.
Media European Nominal 96° total travel including nominal
Norbro 3° adjustable overtravel and adjustable 10°

Temperature undertravel both clockwise and anti-clockwise.

range Low temperature variant -40°C to +85°C*
High temperature variant -20°C to +150°C Special 180°, 120° - Series 33. For further
options consult the Sales Office.
Operation Pinion rotates anti-clockwise when the
(viewed from) centre chamber supply port A (RHS) is
the top) pressurised (see Page 6)

* Please consult Technical Sales for options down to -60°C

Operating Speeds (Seconds) — Actuator with no load
— using Namur Solenoid Control Valve — 5.5 bar (g)

Size-Series 05-40R | 10-40R | 15-40R | 20-40R | 25-40R | 30-40R | 33-40R | 35-40R | 40-40R | 42-40R | 45-40 | 50-40

Double Acting
Open and Close

Spring Return
Spring Stroke (Closed)

Spring Return
Air Stroke (Open)

Speeds other than those given above are obtainable if required by using additional control equipment.
NOTE: These times for the actuator are typical and can vary under actual operating conditions.
They are given as a guide only.

Air Consumption per Stroke — Actual Volume - Litres

Size-Series 05-40R | 10-40R | 15-40R | 20-40R | 25-40R | 30-40R | 33-40R | 35-40R | 40-40R | 42-40R | 45-40 | 50-40

Anti-Clockwise
Clockwise (D.A.only)

To obtain Free Air Displacement (FAD) Volume, multiply actual volumes by absolute working pressure, bar (A). The figures in the table
above are also the hydraulic volumes.

Weight - Kgs

Size-Series 05-40R | 10-40R | 15-40R | 20-40R | 25-40R | 30-40R | 33-40R | 35-40R | 40-40R | 42-40R | 45-40 | 50-40

10 Dou.ble Acting
Spring Return
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Sizes

Original Norbro Pattern: with- Norbro Square and 1S05211 mounting
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Basic Coding on Norbro 40R Pneumatic Actuators

(For full details of 40R coding and 40 Series coding please contact Technical Sales Office)

?--
1 !

l l

Size Operation Temperature End Cap Options Pinion

05 A = Double acting S = Standard B = Blank E = Norbro Drive 0° imperial
10 B = 10 springs (4 size 05) H = High 1 = J switch N = European diagonal

15 C = 8 springs L = Low M= Limit stops 1SO 5211 45° square drive
20 D = 6 springs 0 = 05 Actuator (DIN3337)

25 E = 4 springs

30 F = 2 springs (05 only)

33

35

40

42

Variants

® Norbro’s Series 61 two-stage
actuator is designed for drum
filling applications.

® The Series 33 180° actuator
provides the perfect solution for
Worcester’s range of
multi-ported valves.

FCD NBEBR0003-01 Printed in Germany. (Replaces PB29 Rev 08/04)

Flowserve Flow Control

To find your local Flowserve representative: A Division of Flowserve GB Ltd
Burrell Road, Haywards Heath
For more information about Flowserve Corporation, \lﬁvriféflli?ﬁgéoww 1L
visit www.flowserve.com or call USA 1 800 225 6989 Telephone: +44 (0)1444 314400
Telefax: +44 (0)1444 314401
Due to continuous development of our product range, we reserve the right to alter the dimensions and i i ined in this leaflet as required. Email: wvukinfo@flowserve.com

Information given in this leaflet is made in good faith and based upon specific testing but does not, however, constitute a guarantee.

flowserve.com




