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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
ical standardization.
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Introduction

The purpose of this document is to establish certain basic requirements for the attachment of part-turn
actuators, in order to define the interface between actuator and valve.

This document has, in general, to be considered in conjunction with the specific requirements which
may be agreed between the parties concerned.

© IS0 2017 - All rights reserved v
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INTERNATIONAL STANDARD ISO 5211:2017(E)

Industrial valves — Part-turn actuator attachments

1 Scope

This document specifies requirements for the attachment of part-turn actuators, with or without
gearboxes, to industrial valves.

The a irements of this

— flange dimensions necessary for the attachment of part-turn actuators(o industrigl valves [see

— driving component dimensions of part-turn actuators necessary.to attach them tp the driven
bmponents;

(@)

— reference values for torques for interfaces and for couplingsthaving the dimensions sp¢cified in this
dfcument.

The aftachment of the intermediate support to the valve is\out of the scope of this document.

NOTE|1 In this document, the term “valve” may also be*understood to include “valve with an intermediate
suppofrt” [see Figure 1 b)].

NOTE|2 When a combination of a multi-turn actiator and separate part-turn gearbox is coupled to form a
part-tprn actuator, the multi-turn attachment to.the gearbox is in accordance with 1SO 5210:201f, Figures 1 c)
and 1 (). A combination of a multi-turn actuator-with integral part-turn gearbox supplied as a partfturn actuator
is in agcordance with Figures 1a) and 1b),

© IS0 2017 - All rights reserved 1
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B 4
3 3
a) b) c) d)
a) Directinterface b) Intermediate c¢) Directinterface d) Intermediate supporit
support interface = (when combination interface (when
of a multi-turn combination of a multi-
actuator anda turn actuator and a
gearbox) gearbox)
Key
1  part-turn|actuator 5" gearbox
2 interface[see ISO 5211) 6 interface (see ISO 5210)
3 valve 7  multi-turn actuator
4  intermedjate support
Figure 1 —Interface between part-turn actuator and valve
2 Normative references
The followinlg decuments are referred to in the text in such a way that some or all of their cqntent
constitutes fequirements of this document. For dated references, only the edition cited appliefs. For
undated refe iti i i plies.

)

ISO 273, Fasteners — Clearance holes for bolts and screws

ISO 4156-1, Straight cylindrical involute splines — Metric module, side fit — Part 1: Generalities

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

© ISO 2017 - All rights reserved
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actuator
any device designed for attachment to a general purpose industrial valve in order to provide for the
operation of the valve

Note 1 to entry: The device is designed to operate using motive energy which may be electrical, pneumatic,
hydraulic, manual, etc., or a combination of these. Movement is limited by travel, torque and/or thrust.

3.2

multi-turn actuator
actuator which transmits torque to the valve for at least one revolution and may be capable of
withstanding thrust

Note 1

3.3
part-
actua

to withstand axial thrust

Note 1 to entry: A part-turn actuator may be a combination of a multi-turn actuator and part-turn

3.4

gearhox
any mechanism designed to reduce the torque required to operate a valve

3.5

torqye

turni

Note 1 to entry: Torque is expressed in newton-metres.

4 Maximum flange torques

The f

whicl} can be transmitted through the mounting flange.

© ISO

furn actuator
for which transmits torque to the valve for a rotation of one revolution-or’less and d

hg moment transmitted through the mountingflanges and connection components

ange torque shall comply with the values listed in Table 1 which represent the maxi

Table 1 — Maximum flange torque values

to entry: An actuator may be a combination of a multi-turn actuator and multi-turn gearbox.

oes not have

bearbox.

num torques

Flange type Maximum lf\ll;nge torque
FO3 32
F04 63
FO5 125
F07 250
F10 500
F12 1000
F14 2000
F16 4000
F25 8000
F30 16 000
F35 32000
F40 63 000
F48 125000

2017 - All rights reserved
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Table 1 (continued)

Flange type Maximum lf\llrarllng.ge torque
F60 250000
F80 500000
F100 1000000

The values specified in Table 1 have been defined on the basis of bolts in tension only at a stress of
290 MPa and a coefficient of friction of 0,2 between the mounting interface. All variations in these
defined parameters lead to variations of the transmittable torque values. See Annex A for more details

on the calcul

The selectioy]
that may be

5 Flange

ption method.

renerated because of inertia or other factors.

dimensions

Flanges for part-turn actuator attachments shall comply with the dimensions-shown in Figure

given in Tabl
through bolt
by the corres

Holes for thg
Table 3) and

The flange o
actuatoriso

e 2. The method of attachment shall be by means of studs, screws or through bolting.
ing is used, the diameter of the clearance holes shall permit.the use of bolts of a size
ponding dimension d4 in Table 2.

studs, screws or bolts shall be equi-spaced and pesitioned off-centre (see Figure
shall conform to the requirements of ISO 273.

n the valve shall have a recess corresponding to the diameter d;. A spigot on the par
btional.

The minimuin values for dimension hy shown in Table’2 apply to flanges having material of proof

Re =200 MP4
Re <200 MP3
h3 shall be at

Dimension d

. The minimum values for dimension‘hy applied to flanges having materials of proof
shall be agreed between manufactuirer and purchaser. The minimum values for dime
least 1 x dj.

1 has been based on providing sufficient landing for the nuts and bolt heads {

applicable. Stich landing is defined as airadius from the bolt hole centre with the dimension (d; - d

and is a mini
the option of]

The dimensi
On agreeme

mum. The flange shdpe ‘of both valve and actuator outside these areas of landing is
the manufacturer

pns and boltisig material are based on bolts in tension at a maximum stress of 290
ht, between. the manufacturer/supplier and purchaser, bolting material with dif

tensile strenggth cam be used, with no dimensional changes but with potential variation (¢

transmittab

Above flang

e torque.

of flange types for a particular application should take into account the additional torques

2 and
When
given

3 and

[-turn

stress
btress
nsion

where

3) / 2,

eft to

MPa.
ferent
f the

e (bype F60 alternative dimensions and/or torque ratings may be used on agres

bment

between ma

Ufacturer/suppiier and purchaser.
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Figure 2 — Flange dimensions
Table 2 — Flange dimensions
Dimensions|in millimetres
Dimensions Number of
Flar[ge dq dya ds ds h) hy h3 sqrews, studs
type min. max. min. min. or bolts
n
FOB P46 @25 P36 M5 3 8 5 4
FOf P54 ?30 P42 M5 3 8 5 4
FOp P65 @35 @50 M6 3 9 6 4
Foy @90 @55 @70 M8 3 12 8 4
F1p @125 @70 9102 M10 3 15 10 4
F1p ?150 @85 P125 M12 3 18 12 4
F1{ P175 ?100 ?140 M16 4 24 16 4
F1p 0210 ?130 9165 M20 5 30 20 4
F2p ?300 $200 0254 M16 5 24 16 8
F3p 350 9230 ?$298 M20 5 30 20 8
F3p P415 9260 ¢356 M30 5 45 30 8
F4D 0475 @300 9406 M36 8 54 36 8
F48 @560 ?370 $483 M36 8 54 36 12
F6p P686 0470 0603 M36 8 54 36 20
F86 P900 7670 7813 M2 16 63 %42 20
F100 1200 870 1 042 M42 10 63 42 32

a

d> shall be manufactured within the diameter tolerance f8.

© IS0 2017 - All rights reserved
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Figure 3 — Position of holes

Table 3 — Position of holes

Flange type af2
FO3to F16 A5°
F25 to F40 22,5°

F48 15°
F60 to F80 9°
F100 5,625°

6 Designation

Part-turn va

ve actuator attachments-shall be designated as follows:

— flange d¢signation:

— flan

be type as per Table 1;

— acapital letter forrspigot identification:

Y withsspigot;

N-without spigot;

— drive designation:

— an additional capital letter for drive identification:

V for single-key drive;

W for 90° two-key drive;

X for 180° two-key drive;

L for parallel square drive;
D for diagonal square drive;

H for flat head drive;

© ISO 2017 - All rights reserved
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— G for improved flat head drive;
— S for involute spline;
— T for bi-square;
— the actual dimensions of the drive (in millimetres):

— dimension d7 for key drives (see Figure 4 and Table 4);

— dimension s for square or flat drives (see Figures 5 or 6 and Table 5 or Figure 7 and Table 6);

— maodule m for involute qp]inp (cpp F‘igurp 9 and Table R)

EXAMPLE
ISO 5211 -F05- Y - V -18
T —|_—18 mm diameter
Flangg type
Y = with spigot ‘ V = single key drive
N = withoutspigot L = parallel square drive

D = diagonal squaredrive

H = flathead drive

G = improved flathead drive
S = involute spline

T = bissquare

W =90°two key drive
X&5180° two key drive

ISO 5R11 - FO5 Y - V - 18, identifies.a part-turn valve actuator attachment in accordampce with this
document, with FO5 flange type, spigot and single-key drive with 18 mm diameter.

NOTE The designation is net a-tharking requirement.

7 Dimensions and.torques

7.1 |General

To ensure that no interference can occur between the driving component and the drive)} component,
the lgngth '0f the driven component above the interface shall be limited so that there i$ a clearance
betw¢émboth parts.

The depth of engagement of the valve driven component into the actuator drive component and the
surface area of contact between the faces of the actuator drive component and the faces of the valve
driven component should be considered to ensure that the stresses caused by contact do not exceed
the capability of the component materials. In some cases, it may be necessary to use materials with
superior mechanical properties and/or to reduce the output torque of the actuator.

7.2 Drive by key(s)

Dimensions of the drive components for key drive shall meet the requirements of Figure 4 and Table 4.

The values of d7, h4 and I5 in Table 4 are based on single-key design up to 98 mm shaft diameter.

Where more than one key is required to transmit the torque, the dimensions in Table 4 shall still apply.

© IS0 2017 - All rights reserved 7
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The key dimensions shall comply with those given in national standards.

The keyway(s) in the driving component shall correspond to the position of the key(s) supplied on the
driven component as specified in 8.1, Figures 11, 12 or 13.

The key(s) shall be secured in position by suitable means.

Key
1

interface

Figure 4 — Drijve by key(s)

© ISO 2017 - All rights reserved
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7.3 Drive by parallel or diagonal square head

Dimensions of drive components for square heads shall meet the requirements of Figures 5 or 6 and
Table 5. The choice of dg and dg depends on the manufacturing process.

The square drive positions shall be as specified in 8.2, Figures 14 or 15.

Key
1 interface

Figure 5 — Drive by parallel square head

N
L
THL

Key
1 interface

10

Figure 6 — Drive by diagonal square head

© ISO 2017 - All rights reserved
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Table 5 — Dimensions and torques for drive by parallel or diagonal square head

ISO 5211:2017(E)

Dimensions in millimetres

Max.
Flange | flange ha
typed | torque |maya s€
Nm

F03 32 1,5 9 — — — — — — — — — —
F04 63 1,5 9 11b | — — — — — — — — —
FO5 125 3,0 9 11 | 14b | — — — — — — — —
FO 250 3,0 — 11 14 j Al —_ — — —_ — — —
F1( 500 3,0 — — 14 17 19 | 22b — — — — —
F1] 1000 3,0 — — — 17 19 22 27b — — — —
F14 2000 5,0 — — — — — 22 27 36b — — —
F16 4000 5,0 — — — — — — 27 36 46b — —
F2] 8000 5,0 — — — — — — — 36 46 b5b —
F3 16 000 5,0 — — — — — — — — 46 55 75b

dg min 012,1|014,1|018,1|022,2|025,2|028,2 | £36,2 | §48,2 | 60,2 | @[72,2 | $98,2

dg max 09,5 |911,6|014,7 | 179 | 020 |023,4\ 028,4 | ©38 | 48,5 | @579 | ¥79,1

I[5 min 10 12 16 19 21 24 29 38 48 57 77

Miax. transmissible
torque 32 63 | 125 | 250 | 356”| 500 | 1000 | 2000 | 4000 | 8/000 |16 000
Nm¢

a  himin.=0,5mm.

=
—

rldicates the preferred dimension.

compé¢nent.

o
(%]

hall be manufactured within thelihear tolerance H11.

¢ Maximum transmissible torques are based.gn @ maximum allowable torsional stress of 280 MPa

d  Further sizes are not considered and may_be discussed between supplier and the manufacturer.

for the driven

7.4 |Drive by flat head

Dimensions of drive components for flat head drive shall meet the requirements of Figure

The flat head drivepesition shall be as specified in 8.3 and Figure 16.

© IS0 2017 - All rights reserved
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Key
1 interface

Figure 7 — Drive by flat head

Table 6 — Dimensions and torques fordrive by flat head

Dimensions in millignetres

X.
Flange fll\j?‘ge ha
typed | torque | maxa s¢
Nm
FO3 32 1,5 9 | — | = =] =] —=1 — — — — —
F04 $3 1,5 9 [11b i | — | — | — | — — — — —
FO5 1Ps 3,0 9 | 11| — | — | — | — — — — —
FO7 250 30 | —~f A1 | 14 |17 | — | — | — — — — —
F10 500 30 | & 14 | 17 | 19 | 22b | — — — — —
F12 | 100 30 AN— | — | — |17 | 19 | 22 | 270 | — — — —
F14 | 2§00 50~ — | — | — | — | — | 22| 27 | 36b | — — —
F16 | 400 50 | — | — | — | — | — | — | 27 36 | 46b | — —
F25 | 800 50 | — | — | — | — | = | =] — 36 46 | 55b
F30 | 16/000 | 5,0 — | -l =1 =1 =1 = — 46 55 75b
dg min. 012,1|014,1|018,1|022,2|025,2|028,2| 036,2 | 048,2 | 960,2 | ¥72,2 | ¥98,2
I5 min. 16 | 19 | 25 | 30 | 34 | 39 | 48 64 82 99 135
Max. trans‘gflﬁible torque| 35 | 63 | 125 | 250 | 350 | 500 | 1000 | 2000 | 4000 | 8000 |16 000

a  hgmin.=0,5mm.
b Indicates the preferred dimension.

¢ Maximum transmissible torques are based on a maximum allowable torsional stress of 280 MPa for the driven
component.

d Further sizes are not considered and may be discussed between supplier and manufacturer.

e  sshall be manufactured within the linear tolerance H11.

12 © IS0 2017 - All rights reserved
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7.5 Drive by improved flat head

Dimensions of drive components for improved flat head drive shall meet the requirements of Figure 8
and Table 7. The improved flat head drive position shall be as specified in 8.3 and Figure 16.

A L%— T

Key
1 inkerface

Figure 8 — Drive by improved flat head

© IS0 2017 - All rights reserved 13
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Table 7 — Dimensions and torques for drive by improved flat head

Dimensions in millimetres

Max.
Flange flange h .
typed torque max.a s
Nm
FO3 32 1,5 8 | — | — | — | — | — [ =T =T<= —
FO4 63 1,5 — s | = | = | = [ = =] =1~= —
FO5 125 3,0 — =l = =1=1T=1=71= —
FO7 750 3,0 —— T =T =T = = =1 =1 — n
F10 500 3,0 EN R B B = —
F12 1000 3,0 N A R N N Y R n
F14 2 000 5,0 N R B T N B Y 2 I —
F16 4 000 5,0 N A B R R D S Y ) n
F25 8 000 5,0 N R B N B B S NS R P n
F30 16000 5,0 — — — — — — — _ 66
g min. 12,1 | 0141|0181 | 022,2| 028,2 | 036,2 | 9482 [ 960,2 | 972,2| 098,2
s min. 12 | 15 | 18 | 22 | 28 | 36L) 40 | 44 | 52 70
Max. tranymissible torque | 35 | 63 | 125 | 250 | 500|100 | 2000 | 4000 [8000| 16/000

a  hgmin.=(J5 mm.
b sshall be thanufactured within the linear tolerance H11.

¢ Maximum|transmissible torques are based on a maximumallowable torsional stress of 280 MPa for the ¢lriven
component.

d Further gizes are not considered and may be discussed between supplier and manufacturer.
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7.6 Drive by involute spline

ISO 5211:2017(E)

Dimensions of drive components for involute spline shall meet the requirements of Figure 9 and Table 8.

NOTE Involute spline is according to ISO 4156-1.

Key
1 inkerface

Figure 9 — Drive by involute spline

© IS0 2017 - All rights reserved
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017(E)

Table 8 — Dimensions and torques for drive by involute spline

Dimensions in millimetres

Max.
Flange flange ha disg b
typed torque max.a 1
Nm
F03 32 1,5 p16,1| — — — — — — — — —
F04 63 1,5 — | 9191 — — — — — — — —
FO5 125 3,0 — — | 0241 — — — — — — —
FO7 250 3,0 — — — | 0281 — — — — — —
F10 500 3,0 — — — — | 9361 — — — — —
F12 1 000 3,0 — — — — — | 9471 — — — —
F14 2 000 5,0 — — — — — — | 9601 — — —
F16 4 000 5,0 — — — — — — — | 074D — —
F25 8000 5,0 — — — — — — — = | 0881 —
F30 16000 5,0 — — — — — — — — p116,1
d10 min. 014,5 | 917 | ©21,5| @025 | @32 | @42 |/ @P54 | @67 | @80 P106
Mpdule m
1,5 2,0 2,5 3,0 4,0 5,0 6,0 7,0 8,0 10
(accordinjg to ISO 4156-1)
/5 min. 12 15 18 22 28 36 40 44 52 y0
Max. tran; "l\‘lirs:ible torque | 35 | 63 | 125 | 250 |.’500 | 1000|2000 |4000|8000| 16/000
a  h4pmip. =06 mm.
b dq1 shall bg manufactured within the diameter tolerance H9,
¢ Maximum|transmissible torques are based on a maximum allowable torsional stress of 280 Pa for the {riven
component.
d Further gizes are not considered and may be discussed between supplier and manufacturer.

7.7 Drive

Dimensions
The choice o

by bi-square

bf drive components for bi-square shall meet the requirements of Figure 10 and Tdble 9.
dg and d12 dependson the manufacturing process.

16

Figure 10 — Drive by bi-square
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Table 9 — Dimensions and torques for drive by bi-square

Dimensions in millimetres

Nmc¢

Max.
Flange | flange ha
typed | torque | paya 5€
Nm
FO3 32 1,5 9 | — [ — —_ 1 1 -1 =1 =71 —
FO4 63 1,5 9 [1v | — | — | = [ = [ = = == —
FO5 125 3,0 9 |11 |1 | — | = | = = =] =] = —
FOT 750 30 — T 1T = = =T =T =+ —
F10 500 3,0 — | — 14| 17| 19 |22 — | — | =+ _
F12 | 1000 | 3,0 — =1 =T w9222 | = | &7 L —
F14 | 2000 | 50 — =T =1 =1 = 1221 27 [3eptf. — | L —
F1¢ | 4000 | 50 — | =1 =1 =1 =1=1271 %" 260 | - —
F25 | 8000 | 50 — | =] =1 =1 =1 =1 =136 | 46 | spp | —
F30 | 16000 | 5,0 — =1 =T =] =1 =17 =1 46 | 95 | 7sb
dg min. 012,1| 0141 | 018,1| 622,2 | ©25,2 | 628,2| 336,2 |048,2|660,2 | 072,2| ©98,2
d12 max. 010 | 612,2|015,5|618,7 | 9209 | 824,2] 029,6 | 39,3 050,2| 9599 | 081,6
Is min. 10| 12 | 16 | 19 | 21 824 | 29 | 38 | 48 | o7 77
Max.|transmissible torque| o | 44 | g0 | 175 | 225 | 350 | 700 |1400|2800|5400| 11200

C

d

h

—

1%}

min. = 0,5 mm.

nent.

rldicates the preferred dimension.

hall be manufactured within the lineartolerance H11.

Flirther sizes are not considered and may bediscussed between supplier and manufacturer.

Maximum transmissible torques are based on aymaximum allowable torsional stress of 280 MPa [for the driven
comp

8

8.1

Drive by key(s)

Hosition of driven components at interface below part-turn actuator

One dr two keys niay*be used. With the valve closed, the key(s) shall be located as shown in Figures 11,

12 or
the su

NOTE

pplier.and the purchaser.

The standard closing direction is clockwise, as viewed from above the interface.

13. If morethan two keys are required, their position shall be subject to an agreenjent between

© IS0 2017 - All rights reserved
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Key
1
2

Key
1
2

18

opening diirection
key

opening diirection
key

Figure 11 — Position of key on the driven component

Figure 12 — Positions of 90° keys on the driven component

© ISO 2017 - All rights reserved
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Key
1 opening direction
2 kdy
Figure 13 — Positions of 180° keys on the driven component
8.2 |Drive by parallel or diagonal square head or bizsquare

With

Figurps 14 or 15.

Key
1

opening-direction

the valve closed, the flat sides of the square headddrive component shall be located

n: 4.4 D =g £ 131 -1 3 3 3 - -
rigul'c 17 — rUSIUIUII U1 paldIict Squdrc licdu uriveir COIpoIicii

© IS0 2017 - All rights reserved
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