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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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inges compared to the previous.edition are as follows:

hils of
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related to conformity assessment, as well as information about ISO's adherence o the
Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.is¢.org/

pdition cancels and replaces the firstedition (ISO 6002:1992), which has been techrjically

— in the whole text, deletion of PN 20 and PN 50, addition of PN 63 and inclusion of nominal pipd sizes

NPS and
— updateg
— addition
— revision

— addition

Class designations;
f the normative references in Clause 2;

of definitions,for DN, NPS, PN and Class;

of reguirements for gate in 5.3 and stem in 5.4;

— addition

of Figurehidentifying valves terms and Figure 6 for butt-welding for auxiliary connedtions;

— deletion

— revision

of requirements for closure testin 5 A:

of former Table 1 on body wall thickness, deletion of former Table 3 on end-to-end
dimensions for butt-weld end valves and deletion of former 5.4 on envelope dimensions;

of Table 1 on body end port inside diameter, and Table 8 on component materials;

— update of Clause 7 on testing and inspection and Clause 8 on marking.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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INTERNATIONAL STANDARD ISO 6002:2021(E)

Industrial valves — Bolted bonnet steel gate valves

1 Scope

This document specifies the requirements for bolted bonnet steel gate vales having the following
features:

— b }tcd ]UUllllCt,
— oputside screw and yoke;

— imside screw (alternative for PN 10, PN 16, Class 150, PN 25 and PN 40 only);

|
%)

ngle or double obturator;

— Wedge or parallel seating;

— with or without non-metallic obturator or seat seals;
— flanged or butt-welding ends.

It covers valves of the nominal sizes DN:

— 1P; 15; 20; 25; 32; 40; 50; 65; 80; 100; 125; 150; 200; 250; 300; 350; 400; 450; 500; 600; 700; 800;
0;1000;

and applies to valves of the following pressure designations:
— PN 10; 16; 25; 40; 63; 100;
— (Jass 150; 300; 600.

This document applies tobolted bonnet steel gate valves used for all industrial applicatiors.

wn

Additjonal requirements given in the relevant application standards can apply to be¢lted bonnet
steel |[gate valves.lsed for more specific applications (e.g. for the water industry, the ¢hemical and
petrochemicalprocess industry, the oil and gas industry).

armative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 4991, Steel castings for pressure purposes

ISO 5208, Industrial valves — Pressure testing of metallic valves

ISO 5210, Industrial valves — Multi-turn valve actuator attachments

[SO 5752, Metal valves for use in flanged pipe systems — Face-to-face and centre-to-face dimensions

[SO 9327 (all parts), Steel forgings and rolled or forged bars for pressure purposes — Technical delivery
conditions

© IS0 2021 - All rights reserved 1
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[SO 9328-1, Steel flat products for pressure purposes — Technical delivery conditions — Part 1: General
requirements

IS0 9328-2, Steel flat products for pressure purposes — Technical delivery conditions — Part 2: Non-alloy
and alloy steels with specified elevated temperature properties

IS0 9328-3, Steel flat products for pressure purposes — Technical delivery conditions — Part 3: Weldable
fine grain steels, normalized

ISO 9328-4, Steel flat products for pressure purposes — Technical delivery conditions — Part 4: Nickel-

alloy steels w

ith specified low temperature properties

[SO 9328-5, 4
fine grain ste

[SO 14737, Cd

EN 1092-1, |
designated —

EN 12982, In
EN 12516-1,
EN 12516-2,
ASME B16.1(
ASME B16.34

3 Terms

For the purp

teel JIat products Jor pressure purposes — Technical delivery conditions — Part 5: e
pls, thermomechanically rolled

rbon and low alloy cast steels for general applications

langes and their joints — Circular flanges for pipes, valves, fittings and accessorig
- Part 1: Steel flanges

dustrial valves — End-to-end and centre-to-end dimensions for butt'welding end valves
Industrial valves — Shell design strength — Part 1: Tabulation{method for steel valve sh
Industrial valves — Shell design strength — Part 2: Calculation method for steel valve sk
, Face-to-Face and End-to-End Dimensions of Valves

|, Valves Flanged, Threaded, and Welding End

and definitions

bses of this document, the followingterms and definitions apply.

ISO and [EC fnaintain terminological databases for use in standardization at the following addres

[SO Onli

IEC Elec

31
nominal siz
DN

NPS
alphanumer

purposes, co‘fn

the physical

he browsing platform: available at https://www.iso.org/obp

ropedia: available athttp://www.electropedia.org/

144

designation of size for components of a pipework system, which is used for refg
prising the letters DN or NPS followed by a dimensionless number indirectly rela
Kize, in millimetres, of the bore or outside diameter of the end connections

dable

s, PN

ells

ells

bES!:

rence
red to

Note 1 to entry: The number following the letters DN or NPS does not represent a measurable value and is not

used for calcu

lation purposes except where specified in the relevant standard.

Note 2 to entry: See ISO 6708 and ASME B16.34.
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3.2

PN

Class

alphanumeric designation for pressure-temperature rating that is common for components used
in a piping system, used for reference purposes, comprising the letters "PN" or "Class" followed
by a dimensionless number indirectly related to the pressure retaining capability as a function of
temperature of the component

Note 1 to entry: The number following the letters PN or Class does not represent a measurable value and is not
used for calculation purposes except where specified in the relevant standard. There is no definitive correlation
that links PN designations to Class designations.

Note 4 to entry: See ISO 7268 and ASME B16.34.

4 Hressure/temperature ratings

4.1 |The pressure/temperature ratings shall be in accordance with EN_12516-1 for PN-designated
valve§ and in accordance with ASME B16.34 for Class-designated valves.

4.2 |The temperature shown for a corresponding pressure rating is-the temperature of the pressure-
contajning shell of the valve. In general, this temperature is the same as that of the contained fluid. The
use of a pressure rating corresponding to a temperature othér than that of the containef fluid is the
responsibility of the user.

4.3 |For temperatures below the lowest temperaturedisted in the pressure/temperature frating tables,
the wprking pressure shall not be greater than the pressure stated for the lowest listed temperature. The
use of valves at lower temperatures is the responsibility of the user. Consideration should bg given to the
loss of ductility and impact strength of many materials at low temperature.

5 Design
5.1 (Body wall thickness

5.1.1| The terms used in5.1 are illustrated in Figure 1. d is the minimum inside diamgter given in
Table|1.

5.1.2| The mininfum body wall thickness, T,,, at the time of manufacture, shall be in accor¢lance with:
— EN 125161 or EN 12516-2 for PN-designated valves,
— ASME B16.34 or EN 12516-1 for Class-designated valves.

Exceptionsare given imn o.1.5 10 5.1.5.

Additional metal thickness needed for assembly stresses, closing stresses, stress concentrations and
shapes other than circular shall be determined by the manufacturers, since these factors vary widely.

5.1.3 The weld preparation in butt-welding end valves (see 5.2.2.2) shall not reduce the body wall
thickness to less than the values specified in 5.1.2 within a region closer to the outside surface of the
body neck than T,, measured along the run direction.

The transition to the weld preparation shall be gradual and the section shall be essentially circular
through the entire length of the transition. Sharp discontinuities or abrupt changes in section in areas
that infringe into the transition shall be avoided, except that test collars or bands, either welded or
integral, are allowed.

© IS0 2021 - All rights reserved 3
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In no case shall the thickness be less than 0,77 T, at a distance of 2 T, from the weld end.

5.1.4 The valve body neck shall maintain the minimum body wall thickness T,, as specified in 5.1.2
within the distance 1,1,/dT measured from the outside of the body run along the neck direction, where
d is the inside diameter as defined in 5.2.1.3.

Beyond the distance 1,1 , /dTm from the outside of the body run, straight circular sections of body necks

with inside diameter d' shall be provided with a minimum local wall thickness of T' where T’ is
determined, by interpolation if necessary, as the value of T, which would correspond to a value of d
equal to 2d'/3, using the applicable nominal pressure rating.

For any case
greater than
of the body n

5.1.5 Loca
following lim

a) The areg

than 0,3p

b) Measurg

c) Enclosuf
dT

m -

where d’ > 1,5 d, the newly determined minimum wall thickness for the body neckw
the basic value T,,. In such cases, this greater wall thickness shall be provided for all
eck having a diameter greater than 1,5 d.

areas having less than the minimum wall thickness are acceptable provided that all
itations are satisfied.

of less than minimum thickness can be enclosed by a circle whiose diameter is no gi
dT.

m -

d thickness is no less than 0,75 T,

D

e circles are separated from each other by an edge«to-edge distance of no less thai

L

/ 5
|

| 6
1 |

X | 7
e \SA S s

|
Y !

9

rill be
parts

of the

reater

11,75

Key

1  junction of body run and body neck 6  body neck

2 body end flange 7  axis of body run
3 body end port inside diameter 8  butt-welding end
4  axis of body neck 9  body run

5 body/bonnet flange

Figure 1 — Identification of terms
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5.2 Body dimensions
5.2.1 Flanges

5.2.1.1 Body end flanges shall comply with the requirements of ASME B16.34 for Class-designated
valves and EN 1092-1 for PN-designated valves. Raised face end flanges shall be provided unless
otherwise specified by the purchaser.

5.2.1.2 Face-to-face dimensions for flanged end valves shall be in accordance with ISO 5752 for the
appropriate pressure designation.

5.2.1{3 End flanges shall be cast or forged integral with the body except that flanges‘may be attached
by w¢lding by a qualified welding operator using a qualified welding procedure, provided|that all such
flanggs on valves DN 50 and larger are butt-welded. Any heat treatment necessary to enpure that the
matetfial is suitable for the full range of service temperatures shall be performed:

5.2.144 For unlined flanged valves, the minimum inside diameter, d, of .the body end port shall be as
specified in Table 1 as applicable.

Table 1 — Body end port inside diameter d

Dimgnsions in mm

DN PN10,PN16 | PN25,PN40 | PN63,PN100 | Class 150 | Class300 | Class 600 NPS
10 10 10 10 — — — %
15 13 13 13 13 13 13 Yo
20 19 19 19 19 19 19 %4
25 25 25 25 25 25 25 1
32 32 32 32 32 32 32 1%
40 38 38 38 38 38 38 1%
50 50 50 50 51 51 51 2
65 64 64 64 64 64 64 2%
80 76 76 76 76 76 76 3
100 100 100 100 102 102 102 4
125 125 125 125 127 127 127 5
150 150 150 150 152 152 152 6
200 200 200 200 203 203 200 8
250 250 250 250 254 254 248 10
300 300 300 300 305 305 298 12
350 335 335 325 337 337 327 14
400 385 385 375 387 387 375 16
450 430 430 420 438 432 419 18
500 485 485 465 489 483 464 20
600 585 585 560 591 584 559 24
700 690 685 — 692 686 — 28
800 795 790 — 788 786 — 32
900 895 885 — 889 884 — 36
1000 990 985 — 991 983 — 40

© IS0 2021 - All rights reserved 5
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5.2.2 Weld ends

5.2.2.1 End-to-end dimensions for butt-weld end valves shall comply with the requirements of
ASME B16.10 for Class designated valves, and EN 12982 for PN designated valves, unless otherwise
specified in the purchase order.

5.2.2.2 Butt-welding ends shall be in accordance with the details shown in Figure 2, unless otherwise
specified in the purchase order.

] -\;7—5 o /\
A0 " ©
o Vi
ln
% S
<30° 37,5° £2.5¢
S / = i
07 t /
~ /_T_ o -\/ ~
. }\ ~ R4
f .. ‘ I JE— <
LN 15T \
2, —— g =l <l g U =
+ 1 + !
i L
a) Welding end for connection to pipe b) Welding end for connection to pipe of
of wall thickness T < 22 mm wall thickness T > 22 mm
Key
A outside d]lameter of welding end (see Table 2)
B  inside dijmeter of pipe (for tolerance on B, see Tdble 2)
T  wall thiclness of pipe
Intersections §hould be slightly rounded.
Valves having p minimum wall thickness T}, & 3 mm may have ends cut square or slightly chamfered.
NOTE1 The inside and outside sunfaces of valve welding ends are machine finished overall. The c¢ntour
within the enyelope is at the optien0f the manufacturer unless specifically ordered otherwise.
NOTE 2  Fof the outside diameters and wall thicknesses of standard steel pipes, see ISO 4200.
Figure 2 — Weld ends
Table 2 — Dimensions and tolerances of weld ends
Dimensions in mm
DN 25| 32 40 [ 50| 65 |80 |100 125|150 200 (250|300 |350 (400|450 |500]|600|700|800|900 1000
NPS 1|1% |1% | 2 |2% |3 | 4 | 5| 6| 8 |10 |12 |14 | 16 | 18 | 20 | 24 | 28 | 32 | 36 | 40
Out-
dis;rinee- 35| 44 50 | 62| 78 |91 |117 | 144|172 | 223|278 |329 | 362|413 |464 | 516 | 619 | 721 | 825 | 927 | 1029
Al ter
+2,5 +4
Tol. 10 i
B Tol. +1 +2 +3
-1 -2 -2
6 © IS0 2021 - All rights reserved
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5.3 Gate

5.3.1 Gate configurations are categorized as illustrated in Figure 3.

A one-piece wedge gate—as either a solid or flexible wedge design—shall be furnished, unless
otherwise specified.

A two-piece split wedge gate or parallel seat double disc gate may be furnished when specified. A
split wedge gate consists of two independent seating parts that conform to the body seats when
closed. A double disc gate has a spreading mechanism that forces the two parallel discs to the body
seats when closed.

5.3.2| Except for a double disc gate, in the open position, the gate shall completely cléar tIhe valve seat
openings.

5.3.3| Gate and gate guides shall be designed so that all parts can function(properly inglependent of
installed valve orientation.

5.3.4| Guides shall be provided in the gate and shell and these guides*shall be designed to minimize
seat wear and maintain gate-to-stem alignment in all valve orientations. Gate-to-shell design shall take
into account the wear that may be caused by corrosion, erosion and-abrasion.

\\ /) Wi/l A
Ny WS W

a)|One-piece wedge — solid wedge design b) One-piece wedge — flexible wedge design

N7 =
W | el

€) Split wedge d) Double-disc gate

Figure 3 — Types of valve gates

5.3.5 Gate seating surfaces shall be integral or faced with weld metal. Unless specified, hardfaced
seating surfaces are not required. Finished thickness of any facing material shall be not less than 1,6 mm.

5.3.6 Wedge gates shall be designed to account for seat wear. The dimensions that fix the position of
the gate seats relative to the body seats shall be such that the gate, starting from the time of manufacture,
can, as a result of seat wear, move into the seats by a distance, h, defined as wear travel. Wear travel is in

© IS0 2021 - All rights reserved 7
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a direction that is parallel with the valve stem. The required minimum wear travel varies with valve size
and shall be in accordance with Table 3.

Table 3 — Minimum wear travel

Dimensions in mm

5.4 Stem

5.4.1 The g
strength cha
force from th
pull when sp

5.4.2 Stem|
form at the o

5.4.3 Thes

5.4.4 The {
gate, the end

5.4.5 The
disengaged f

5.4.6 Thes
stem within

root of the operating-thread.

kther end.

Valve size range Wear travel

DN NPS h
10 to 50 1to?2 2,3
65 to 150 2%to6 3,3
200 to 300 8to12 6,4
350 to 450 14 to 18 9,7
500 to 600 20 to 24 12,7
700 28 16,0
800 to 900 32 to 36 19,1
1000 40 25,4

ictual stem diameter shall take into account the valve deSign details and the stem me
racteristics. The stem strength shall be considered swhen calculating the maximum
e handwheel and gearbox (if equipped) or shall be,in accordance with the maximuy
pcified by the purchaser.

s shall have a gate attachment means at one end and an external trapezoidal style 4

tem shall be one-piece wrought material. Welded fabrication is not permitted.

tem end that connects to asgate shall be in the form of a “T”, except that for a doubl
connection may be threaded.

‘om the gate whilejthe valve is in service.

tem designishall be such that the strength of the stem-to-gate connection and the part
the valve'pressure boundary shall, under axial load, exceed the strength of the stem

terial
input
n rim

hread

e disc

btem connection shall’be designed to prevent the stem from turning or from bec¢ming

of the
at the

st the

5.4.7 The

3 + Laoll 3ol d 1aal A haowrical woicad £ thaot 'S 3
UIIC lJlC\,C SLUIIT S1idll TIICIUUCT d Lullitdl Ul Dl}llcl ICdAdl TdIloCTU SUridiut uuidl S5Tdadlo asalu

bonnet backseat when the gate is at its full open position.

It is required to have a stem-bonnet backseat and, as such, is not meant to imply a manufacturer's
recommendation of its use for the purpose of adding or replacing packing while the valve is under

pressure.

5.5 Auxili

ary connections

5.5.1 Provision for auxiliary connections is not required unless specified in the purchased order.

© ISO 2021 - All rights reserved
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5.5.2 Auxiliary connections shall be identified as indicated in Figure 4. Each of the 11 locations is

h accordance

designated by a letter.
Key
A, B |opposite side of E and F H,I onvalve ends
C,D |on bottom of valve | on same side as A and B
E,F |opposite side of A and B K on same side as E and F
G same side as Cand D
Figure 4. = Location of tappings for auxiliary connections
5.5.3| Unless otheprwise specified in the purchase order, auxiliary connections shall be i
with Table 4.
Table 4 — Sizes of auxiliary connections
Valve nominal size Aucxiliary connection size
BN BN NPS
50<DN <100 15 §2)
125 <DN <200 20 %
250 <DN <600 25 1
650 <DN 40 1%

© IS0 2021 - All rights reserved
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5.5.4 When bosses are required to obtain adequate metal thickness, the inscribed diameter shall be as

given in Table 5.

Table 5 — Minimum diameter of bosses

Auxiliary connection size Minimum boss diameter
DN NPS (mm)
15 Ya 38
20 %% 44
25 1 54
32 1% 64
40 1% 70

5.5.5 The wall of the valve may be tapped if the metal is thick enough to allow the\effective thread
length shown in Figure 5 and specified in Table 6. Where the thread length, L, is insufficient or the tapped
hole needs r¢inforcement, a boss shall be added as specified in 5.5.4. Threads shall. be tapered as shown

in Figure 5.

4 —H—

qm“

77

Figure 5 — Thread length for auXiliary connections

Table 6 — Minimum thread lengths for auxiliary connections

Auxiliary connection size Minimum thread length
DN NPS (mLm)
15 Y2 14
20 %4 14
25 1 18
32 1% 18
40 1% 19

5.5.6 Sockets/Afor socket welding connections, may be provided if the metal is thick eno

gh to

accommodatg ‘the depth of socket and retaining wall as specified in Figure 6 and Table 7. Where the wall

thickness is insufficient or the socket requires reinforcement, a boss shall be added as specified in 5.5.4.

10 © IS0 2021 - All rights reserved
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The length of the leg of the attachment weld shall be 1,09 times the pipe wall thickness of the auxiliary
connection or 3 mm, whichever is the greater.

"7

7

L

—H--

NOTE his atleast 1,5 mm.

Figure 6 — Socket welding for auxiliary connections

Table 7 — Socket dimensions for socket welding connections

Auxiliary connection size Apin Bin
DN NPS (mm) (mm)
15 Y2 22 5
20 % 27 6
25 1 34 6
32 1% 43 7
40 1% 49 7

5.5.7| Auxiliary connections may be attached\ by butt-welding directly to the wall of [the valve as
illustyated in Figure 7. Where the size of the opening is such that reinforcement is necessary, a boss shall

be adfled as specified in 5.5.4.
\ _l_| N
|
|
!
|
|
I

Figure 7 — Butt-welding for auxiliary connections

5.6 Closure test
The allowable leakage rate for closure test specified in ISO 5208 shall be:
— for soft seats: rate A;

— for other seats: rate B.
5.7 Operation

5.7.1 Unless otherwise specified by the purchaser, the valve shall be supplied with a handwheel. The
valve shall be closed by turning the handwheel in a clockwise direction.

© IS0 2021 - All rights reserved 11
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5.7.2 If operation by a chainwheel, gearbox or actuator is required, the purchaser shall specify, as
applicable:

— for chainwheel operation, the dimension from the centreline of the valve stem to the bottom of the
chain loop;

— spur or bevel gear, and position of gearing relative to pipe axis;
— electric, hydraulic, pneumatic, or other actuator;

— maximum service temperature and differential pressure across the valve;

— power supply{foractuatorsy:

Any special lequirements, such as actuator mating dimensions, shall comply with ISO 5210.

5.7.3 Ifalimit on handwheel effort is applicable, the maximum shall be specified.

6 Materipls

6.1 Materfials other than trim materials

Materials for] components shall be selected from Table 8.

Table 8 — Component materials

Component Material
Selected from ISO 4991, thedSO 9327 series, ISO 9328-1, ISO 9328-2,

Body and borjnet 1S0 9328-3, 1S0 9328-4,.[S0 9328-5, 1SO 14737, EN 12516-1 or ASME B1§.34
Soft seals If }Jsed, any retaining ring in the. o_b‘curatq~ shall be of a material C_ompatible
with the obturatof and any retaining bolting shall be of 18-8 CrNi type dteel.
Obturator Steel at least equal in corrosion resistance to that of the shell material.
Auxiliary connection plugs Cast ironplugs shall not be used.
Yoke separat¢ from bonnet Carbon\steel or same material as bonnet.
Steel
Handwheel Malleable iron

Ductile iron

Copper alloy

Steel
Handwheel r¢tainingnut
Malleable iron

Ductile iron

Copper alloy

Stainless steel
Stem nuts
Ductile iron

Malleable iron

Corrosion-resistant material attached to the valve by fasteners of corrosion

Identification plate resistant material or by welding.

6.2 Trim

6.2.1 The trim comprises the following:

a) stem (thrust collars on stems for inside screw valves shall be integral with stems);
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