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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
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Introduction

ISO 5210:2023(E)

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

This document is, in general, considered in conjunction with the specific requirements which may be

agreed between the parties concerned.

NOTE 1 In this document, the term “valve” can also be understood to include “valve with an intermediate

support” [see Figure 1 b)].

NOTEpZ—Whema combimatiomr of a mutti-turmactuator amd-separate mmutti=turm/imear gearboy is coupled to
form gn actuator, the multi-turn attachment to the gearbox is in accordance with this document [S¢e Figures 1 c)
and 1 d)]. A combination of a multi-turn actuator with integral multi-turn/linear gearbox suppli€d ps an actuator
is in agcordance with Figures 1 a) and 1 b).
1 1 7.7 ]
/ \ ™~
6 6
55
I
N7 22
2 2 P
4
\ |
'\ / |
3 3
a) Direct interface b) Intermediate sup- c) Direct interface d) Interm¢diate sup-
port interface (when combination of portinterface (when
a multi-turn actuator combinatign of a mul-
and multi-turn/linear ti-turn acfuator and
gearbox) a multi-turn/linear
gearjbox)
Key
1  mditernfinearactaator 5—gearbex
2 interface (see ISO 5210) 6 interface (see ISO 5210)
3  valve 7  multi-turn actuator
4  intermediate support

Figure 1 — Interface between multi-turn/linear actuator and valve
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INTERNATIONAL STANDARD ISO 5210:2023(E)

Industrial valves — Multi-turn valve actuator attachments

1 Scope
This document specifies the requirements for the attachment of multi-turn actuators to valves.

Throughout this document, “actuator” can be understood as “actuator and/or gearbox” providing a

P 3/ .1 P
multirtorn andyormmnearoutput:

It sperifies:

— flange dimensions necessary for the attachment of actuators to industrial valves [see Higure 1 a)] or
Iintermediate supports [see Figure 1 b)];

=t

(=

ose driving component dimensions of actuators which are necessary to attach them to the driven
bmponents;

(@)

— reference values for torque and thrust for flanges having the dimensions specified in this document.

2 Normative references

The fpllowing documents are referred to in the text ifsuch a way that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies. For
undafed references, the latest edition of the referenced document (including any amendménts) applies.

ISO 2¥3, Fasteners — Clearance holes for bolts@and screws

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

[SO apd [EC maintain terminélogy databases for use in standardization at the following addresses:

]

$0 Online browsing-platform: available at https://www.iso.org/obp

]

EC Electropedija:)available at https://www.electropedia.org/

31
actugtor
any device\designed for attachment to a general-purpose industrial valve in order to prpvide for the
operz1tion 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 (3.4) and/or thrust (3.5).

3.2

multi-turn actuator

actuator (3.1) which transmits torque (3.4) to the valve for at least one revolution and may be capable of
withstanding thrust (3.5)

Note 1 to entry: An actuator may be a combination of a multi-turn actuator and multi-turn gearbox.

©1S0 2023 - All rights reserved 1
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3.3
linear actuator
actuator (3.1) which transmits thrust (3.5) to the valve for a defined linear stroke

Note 1 to entry: An actuator may be a combination of a multi-turn actuator (3.2) and linear gearbox.

34
torque
turning moment transmitted through the mounting flanges and couplings

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

3.5
thrust
axial force transmitted through the mounting flanges and couplings

Note 1 to entrjy: Thrust is expressed in kilonewtons.

4 Maximum torques and thrusts
The torque gnd thrust shall comply with the values listed in Table 1 which*represent the maxjmum

torques and|thrusts which can be transmitted simultaneously through the mounting flanges and
couplings. They are based upon specified criteria.

Table 1 — Maximum torque and thrust values

Flange type TFI:IgI]le TB;::]S t
F05 20 10
FO7 40 20
F10 100 40
F12 250 70
F14 400 100
Fl6 700 150
F25 1200 200
E30 2500 325
F35 5000 700
F40 10 000 1100
F48 20000 2000
F60 40000 4000

The values spéeified in Table 1 have been defined on the basis of bolts in tension at a stress of 290 MPa
and a coefficient of friction of 0,2 between the mounting intertace. All variations in these defined
parameters lead to variations of the transmittable torque and/or thrust values. See Annex A for an
explanation on the calculation method.

The selection of flange size for a particular application should take account of additional torques and/or
thrust that may be generated at the valve stem because of sizing, safety factors, inertia or other similar
factors. Specifically, the torque and thrust generated at the maximum output torque and/or thrust of
the selected actuator shall be calculated and considered in the selection of the flange along with the
ability of the valve and actuator to withstand such torque and thrust forces.

5 Flange dimensions

Flanges for actuator attachment shall comply with the dimensions shown in Figure 2 and given
in Table 2. The method of attachment shall be by means of studs or through bolting. When through

2 © IS0 2023 - All rights reserved
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bolting is used, the diameter of the clearance holes shall permit the use of bolts of a size given by the
corresponding dimension d, in Table 2.

Holes for the studs/bolts shall be positioned off-centre (see Figure 3 and Table 3), shall be equi-spaced
and shall conform to the requirements of ISO 273.

The interface on the valve shall have a recess corresponding to the diameter d,. A spigot on the actuator
is optional.

The minimum values for dimension h, shown in Table 2 apply to flanges having material of proof stress
R, 2200 MPa. The minimum values for dimension h, applied to flanges having materials of proof stress
R, <200 MPa shall be agreed between manufacturer and purchaser. The minimum values for dimension
h; sh3ll be atleast 1 x d,.

Dimefsion d; has been based on providing sufficient landing for the nuts andybbolt heads where
appli¢able. Such landing is defined as a radius from the bolt hole centre with the dishénsion (d; - d3) / 2,
and i§ a minimum. The flange shape of both valve and actuator outside these areas of lanfling is left to
the option of the manufacturer.

imensions and bolting material are based on bolts in tension at a thaximum stress of|290 MPa. On
ent, between the manufacturer/supplier and purchaser, boltihg material with different tensile
strength can be used, with no dimensional changes but with potential variation of the tfransmittable

torqug and thrust value.
Y\ |
& & | b | 4 <
| || i
! ] | !
STy \‘. | I \|l
d, d; d, d,
| v _a |
! |
dy a
Figure 2 — Flange dimensions
Table 2 — Flange dimensions
Dimensions|in millimetres
Dimensions Number of
Flange d b h b studs or bolts
type 1 d,? d; d, 1 2 3
min. max. min. min. n
FO5 @65 @35 @50 M6 3 9 6 4
F07 ?90 @55 @70 M8 3 12 8 4
F10 ¢125 @70 9102 M10 3 15 10 4
F12 ¢150 @85 9125 M12 3 18 12 4
F14 9175 100 140 M16 4 24 16 4
F16 ?210 ?130 ?$165 M20 5 30 20 4
F25 ?300 $200 $254 M16 5 24 16 8
a  d,shall be manufactured within the diameter tolerance f8.

©1S0 2023 - All rights reserved 3
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Table 2 (continued)

Dimensions Number of

Flange 4 b h b studs or bolts

type 1 d, dy d, 1 2 3

min. max. min. min. n

F30 @350 9230 0298 M20 5 30 20 8

F35 P415 0260 9356 M30 5 45 30 8

F40 0475 9300 9406 M36 8 54 36 8

F48 ?560 ®370 9483 M36 8 54 36 12

F60 P686 9470 9603 M36 8 54 36 20
a  d,shall bggmanufactured within the diameter tolerance f8.

Figure 3 — Positions. of the holes for the studs/bolts

Table 3 — Positions of holes

Flange type aj2
FO5 to F16 45°
F25 to F40 22,5°

F48 15°
F60 9°

6 Designation

Flanges are designated by flange type according to Table 1.

7 Dimensions of driving and driven components

7.1 General

The dimensions of the driving and driven components shall comply with the dimensions given in
Tables 4 to 8.

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-

4 © IS0 2023 - All rights reserved
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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 Dimensions for assemblies capable of transmitting both torque and thrust: Group A

Dimensions for assemblies of group A shall be as shown in Figures 4 and 5, and given in Table 4.
ds

ly

hs

)

|
|

N TR
|

de

Figure 4 — Driving component, group A

a) Example for rising stem b) Example for rising stem with c) Example for non-rising stem
limit stop

Figure 5 — Examples for rising and non-rising stem — Driven component, group A

For rising stem dimension d; permits clearance for the rising and non-rotating stem and for any device
to restrict the downward travel of the valve stem.

© IS0 2023 - All rights reserved 5
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For non-rising stem dimension dz permits the clearance of the stem-locking and thrust-taking

components of the non-rising and rotating stem.

7.3 Dimensions for assemblies capable of transmiitting torque only: Group B

Dimensions
Dimensions

Table 4 — Dimensions for group A drive components

Dimensions in millimetres

Flange type dg min.2 dg max.? l; min. h; max.

F05 ?18 P22 20 40

F07 920 P26 25 60

F10 28 940 40 80

F12 032 048 48 95

F14 @36 @55 55 110

F16 P44 @75 70 135

F25 960 @85 90 150

F30 ?80 ?100 110 175

F35 9100 ?»150 150 250

F40 9120 9175 180 325

F48 9120 9175 180 350

F60 9120 ?180 180 400
a2  The driving component is capable of accepting a diameter up to and
including the values dy min. shown in Figure 4. Withoutbeing a requirement,
the driving component may accept larger diameters, up to the values of dg
max.

for assemblies of group B shall be_asishown in Figures 6 and 7, and given in Taple 5.
bf keys and keyways shall conform with those given in Annex B.

Group B is divided into four sub-groups, where the diameter d of the output drive is defined as follows:

— Type B1jd = d, HY;
— TypeB2id<d;
— Type B3jd =d,, HY;
— Type B4{d < d;, max<
ds
| |
| 4| = | o =
| |
P 7 A V7
1 d; 1 di
Key
1 flange
Figure 6 — Driving components, group B
6 © IS0 2023 - All rights reserved
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l3

Key

In orgler to ensure that no interference can occur between the driving component an|
comppnent, it is necessary to limit the length of the driven component I; above the inte
is an appropriate clearance between both parts.

there

interface

Figure 7 — Driven components, group B

Table 5 — Dimensions for group B.drive components

d the driven
rface so that

Dimensions in millfmetres
Flange type d< min. d,b dy b d;, max. h, max. [, in.

FO5 ?18 P22 — — 3 30

F07 P22 (28 916 @25 3 35

F10 ?30 P42 920 @35 3 45

F12 ?35 @50 @25 ?40 3 45

F14 940 @60 ?30 945 4 45

Fl6 ?50 ?80 940 P60 5 g0

F25 P65 »100 ?50 @75 5 110

F30 @85 9120 960 @90 5 1B0

F35 110 9160 @80 9120 5 180

F40 ?$130 180 100 P160 8 2P0

F48 9160 0220 — — 8 2p0

E60 180 0280 — — 8 3[L0
3 _ The driving component shall be capable of accepting a diameter up to and including the values dy,
shown in Figure 6. Without being a requirement, the driving component may accept larger diametefs up to
the values of d;j max.
b d,and d,, shall be manufactured within the diameter tolerance H9.

7.4 Dimensions for assemblies capable of transmitting torque only: Group C

Dimensions for assemblies of group C shall be as shown in Figure 8 and given in Table 6.

© IS0 2023 - All rights reserved
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dy

by

dn

7.5 Dimensions forjassemblies capable of transmitting torque only: Group D

Dimensions }
keys and key

Figure 8 — Driving components, group.C

Table 6 — Dimensions for group C drive components

Dimensions in millimetres

Flange type dq; min. dqy hqq b2
F10 028 P42 7 14
F14 ?38 P60 8 20
F16 047 ?80 10 24
F25 064 $100 11 30
F30 @75 $120 13 40
F35 ?105 ?160 17 45
F40 9125 ¢180 20 50
a by shallbesmanufactured within the linear tolerance H11.

or assémblies of group D shall be as shown in Figure 9 and given in Table 7. Dimensipns of

ways'shall conform with those given in Annex B.

© IS0 2023 - All rights reserved
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ly
3

dg

Figure 9 — Driving components, group D

Table 7 — Dimensions for-group D drive components

Dimensions in millimetreg

Flange type dg? I I by b t,

F10 020 50 55 6 22,5
F14 ?30 70 76 8 33
F16 040 90 97 12 43
F25 @50 110 117 14 53,5
F30 060 120 127 18 64
F35 ?80 120 127 22 85
F40 $100 150 164 28 106

2 @gshall be manufactured within the diameter tolerance g8.

5\/b; shall be manufactured within the linear tolerance H9.

7.6 |Dimensions for assemblies capable of transmitting thrust only: Group Li11ear
actuators

For linear actuators, unless otherwise agreed between the manufacturer/supplier and the purchaser,
the dimensions of the attachment shall comply with those given in Figure 10 and Table 8.

Dimensions d;, d,, d3, h; and h; shall be according to Clause 5. The through hole ds shall be chosen
according to the bolt diameter d, corresponding to Figure 2 and Table 2.

©1S0 2023 - All rights reserved 9
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10

h3

ly

ly

Table 8 — Data and dimensions of.eutput drive for linear actuators

Figure 10 — Dimensions of linear output drive

Thrust rating . U
Flange type I, I, dg min. stroke
[kN] [mm]
FO5 10 20 45 M12 x 1,25 20
F07 20 25 50 M16 x 1,5 40
F10 40 30 55 M20 x 1,5 60
F12 70 35 65 M24 x 1,5 60
F14 100 55 80 M36 x 3 80
F16 150 65 90 M42 x 3 100
E25 200 75 100 M48 x 3 120
F30 325 90 120 M56 x 4 140
F35 700 120 150 MS80 x 4 160
a  The maximum stroke is provided by the manufacturer/supplier.

© IS0 2023 - All rights reserved
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Annex A
(informative)

Explanation of calculations

Basis of torque and thrust values for flange sizes

For e
this d
possi

The d

hch designated flange size, a maximum transmissible torque and thrust value js €
ocument. For each flange size, geometrical design and sizing principles were €stab
ble.

alculation method, given in Formulae (A.1) and (A.2), establishes the‘mhaximum f

torque and thrust per flange size. The resulting values are supported by, other calculat

provi

Flang
meth

Since
shear
ands

T

and

~

wher

Hed by existing standards.

es with maximum transmissible torque and/or thrust values that diverge from thi
hd are established in the market.

the interface only transfers torque by static friction and the bolted connection is not
stresses, a safety against slipping can be derived with'the defined bolt tensile stres
becification of the coefficient of friction 0,2 using the formulae:

=nX UX Fgq X
R H X gy 2000

F,
_ ax
Kl = Ozul X AS - n

is the coefficient-of friction;

is the actyalbolt tensile stress, in MPa, and should be less than the bolt materia
strength;

ul

3 is.the’tensile stress area, in mm?;

s is the pitch circle diameter, in mm;

tablished by
ished where

ransmissible
ion methods

s calculation

designed for
s of 290 MPa

(A1)

(A.2)

tensile

is the applicable output thrust, in N;

Fy,  is the clamping force per bolt, in N;

is the number of screws, studs or bolts;

Tr  isthe applicable output torque, in Nm.

NOTE

This calculation was used to derive the maximum flange torque and thrust values in Table 1 and is
not qualified for any design proofs. Nor is it intended to replace engineering calculations defined by national
standards or regulations.

© IS0 2023 - All rights reserved
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A.2 Coefficient of friction of 0,2

Through national standards, regulations and experience within the valve industry, a coefficient of
friction 0,2 in the contact area [interfaces (see Figure 1, keys 2 and 6)] of flanges between actuator and
valve became established.

A.3 Tensi

on stress bolts

The bolt quality, method of tightening and application factors are the basis for the bolt tension stress of

290 MPa.

This value if

bolts are tig
relaxation.

The bolt qua
— R, =80(
— R.=809

The tension §

A.4 Sizing — Consideration of thrust

Thrust is the

thrust develgped is a function of the output torque of the selected actuator and the valve stem fad

the valve (de

The thrust d
failure.

To ensure th
withstand th
calculate the

There is a da
are applied, 1
required tor

the valve required thrust.“The resulting thrust should be communicated to the valve manufact

supplier or v
flange select

calculated using 90 % of the yield strength of a bolt quality (8.8) and assumingth
htened with a torque wrench (tightening factor 1,6) and an application factor{1,2

ity 8.8 defines
MPa, and
0 x R, = 640 MPa.
tress of the bolt can be calculated as 290 MPa = R, x 90 % /6 / 1,25.

significant force developed in actuating linear yalves by multi-turn output actuator

termined by stem diameter, thread type, pitch/lead and coefficient of friction).

bveloped under all torque conditions should be considered in order to not cause stru

ht the correct flange is selected and that the valve structure, actuator and attachmen
e maximum thrust developed, the output torque of the selected actuator should be u
actual thrust developed.

nger that sizing will/be.based solely on the valve required torque to which safety f:
resulting in an actuator being selected with an output torque significantly above the
ue. As thrust incgeases proportionally with the increase in output torque, it will e

hlve actuaterintegrator for consideration as to the strength of the valve structure, int¢
on and fiXings, etc.

nt the
5) for

5. The
tor of

ctural

[s can
sed to

ictors
valve
xceed
urer/
brface
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B.1 Basis for keys and keyways dimensioning

Dimensions of keys and keyways

Annex B
(normative)

With [[SO R773:1969 being withdrawn, there is currently no International Standard defin
keywhys available. Since for Group B (see 7.3) and Group D (see 7.5), keys and keyways'a
sfer torque from the actuator to the valve, information on design and dimensions i

totr
annex.

B.2 |Key and keyway forms

Formg for key and keyway shall fulfil the requirements given in Figure'B.1 to Figure B.3.
Keys and keyways according to low patterns are not described-in this annex.

Bolts|for retaining of keys, slants for disassembly of keys and holes for spiral pins are c

larger key sizes, but are not described in this annex.
< =
[ I
[ Q [2 Q
a) Form A round-ended b) Form B square-ended c) Form AB combination
Ix b
< -
777 =
| A ! -
: \ iy S
N NS S
i S|
N | s
V27777 -

ISO 5210:2023(E)

ing keys and
e the means
given in this

pmmon with

of Aand B

d) Cross section through key and keyway connection, definition of the depths ¢, and ¢,

NOTE 1

© IS0 2023 - All rights reserved
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Figure B.1 — Key forms
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a) Keyway form N1 (groove by b) Keyway form N2 (groove by c) Keyway form N3 (according
end mill) disc milling cutter) to specification by valve manu-
facturer)

Figure B.2 — Keyway forms for valve shafts

r

r
/O
1)

a) Chamfer [according to manu- b) Radius (according to manu- <c¢) Radius at base of groovg for
factjurer of key) facturer of key) shaft and hub

NOTE Chpmfer and radius [Figures B.3 a) and b)] are chamfered/rounded (at all edges).

Figure B.3 — Chamfering/rounding for.key/rounding at base of groove

B.3 Dimepsions and tolerances (cross:section and design details)

The dimensipns of the keys and keywayssas-well as their tolerances, shall be in accordance with|those
given in Tables B.1 and B.2.

14 © IS0 2023 - All rights reserved
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