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Special Notes

API publications necessarily address problems of a general nature. With respect to particular circumstances, local, 
state, and federal laws and regulations should be reviewed. The use of API publications is voluntary. In some cases, 
third parties or authorities having jurisdiction may choose to incorporate API standards by reference and may mandate 
compliance.

Neither API nor any of API’s employees, subcontractors, consultants, committees, or other assignees make any 
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness of 
the information contained herein, or assume any liability or responsibility for any use, or the results of such use, of 
any information or process disclosed in this publication. Neither API nor any of API’s employees, subcontractors, 
consultants, or other assignees represent that use of this publication would not infringe upon privately owned rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute to ensure the 
accuracy and reliability of the data contained in them; however, the Institute makes no representation, warranty, or 
guarantee in connection with this publication and hereby expressly disclaims any liability or responsibility for loss or 
damage resulting from its use or for the violation of any authorities having jurisdiction with which this publication may 
conflict.

API publications are published to facilitate the broad availability of proven, sound engineering and operating practices. 
These publications are not intended to obviate the need for applying sound engineering judgment regarding when and 
where these publications should be used. The formulation and publication of API publications is not intended in any 
way to inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking requirements of an API standard 
is solely responsible for complying with all the applicable requirements of that standard. API does not represent, 
warrant, or guarantee that such products do in fact conform to the applicable API standard.

Users of this standard should not rely exclusively on the information contained in this document. Sound business, 
scientific, engineering, and safety judgment should be used in employing the information contained herein.

All rights reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any 
means, electronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher. 

Contact the Publisher, API Publishing Services, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001-5571.

Copyright © 2021 American Petroleum Institute
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Foreword

Nothing contained in any API publication is to be construed as granting any right, by implication or otherwise, for the 
manufacture, sale, or use of any method, apparatus, or product covered by letters patent. Neither should anything 
contained in the publication be construed as insuring anyone against liability for infringement of letters patent.

The verbal forms used to express the provisions in this document are as follows.

Shall: As used in a standard, “shall” denotes a minimum requirement to conform to the standard.

Should: As used in a standard, “should” denotes a recommendation or that which is advised but not required to 
conform to the standard.

May: As used in a standard, “may” denotes a course of action permissible within the limits of a standard.

Can: As used in a standard, “can” denotes a statement of possibility or capability.

This document was produced under API standardization procedures that ensure appropriate notification and participation 
in the developmental process and is designated as an API standard. Questions concerning the interpretation of the 
content of this publication or comments and questions concerning the procedures under which this publication was 
developed should be directed in writing to the Director of Standards, American Petroleum Institute, 200 Massachusetts 
Avenue, NW, Suite 1100, Washington, DC 20001. Requests for permission to reproduce or translate all or any part of 
the material published herein should also be addressed to the director.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every five years. A one-time 
extension of up to two years may be added to this review cycle. Status of the publication can be ascertained from 
the API Standards Department, telephone (202) 682-8000. A catalog of API publications and materials is published 
annually by API, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001.

Suggested revisions are invited and should be submitted to the Standards Department, API, 200 Massachusetts 
Avenue, NW, Suite 1100, Washington, DC 20001, standards@api.org.

iii

Full document details: API St 623-2021 (2024)

http://www.avadocuments.com/doc/api-st-623-2021-2024
http://www.avadocuments.com/doc/api-st-623-2021-2024


Full document details: API St 623-2021 (2024)

http://www.avadocuments.com/doc/api-st-623-2021-2024
http://www.avadocuments.com/doc/api-st-623-2021-2024


Contents

Page

1	 Scope............................................................................................................................................................. 1

2	 Normative References................................................................................................................................... 1

3	 Terms and Definitions.................................................................................................................................... 3

4	 Pressure/Temperature Ratings...................................................................................................................... 3

5	 Design............................................................................................................................................................ 4
5.1	 Body Wall Thickness...................................................................................................................................... 4
5.2	 Bonnet Wall Thickness.................................................................................................................................. 5
5.3	 Body Dimensions........................................................................................................................................... 5
5.4	 Bonnet........................................................................................................................................................... 8
5.6	 Disc.............................................................................................................................................................. 10
5.7	 Yoke............................................................................................................................................................. 11
5.8	 Stem, Stem Nut, and Yoke Bushing............................................................................................................. 11
5.9	 Packing and Packing Box............................................................................................................................ 13
5.10	 Bolting.......................................................................................................................................................... 13
5.11	 Operation..................................................................................................................................................... 14
5.12	 Stop-check................................................................................................................................................... 14
5.13	 Bypasses and Other Auxiliary Connections................................................................................................. 15
5.14	 Fugitive Emission Design Requirement....................................................................................................... 15

6	 Materials...................................................................................................................................................... 15
6.1	 Materials Other Than Trim Materials............................................................................................................ 15
6.2	 Trim.............................................................................................................................................................. 15

7	 Testing, Inspection, and Examination.......................................................................................................... 16
7.1	 Inspection and Examination......................................................................................................................... 16
7.2	 Pressure Tests............................................................................................................................................. 17
7.3	 Inspection of Castings................................................................................................................................. 22
7.4	 Repairs of Casting Defects.......................................................................................................................... 22

8	 Marking........................................................................................................................................................ 22
8.1	 General........................................................................................................................................................ 22
8.2	 Specific Markings......................................................................................................................................... 22

9	 Preparation for Shipment............................................................................................................................. 22
9.1	 Coatings....................................................................................................................................................... 22
9.2	 Openings..................................................................................................................................................... 22
9.3	 Disc Position................................................................................................................................................ 23
9.4	 Stem Packing............................................................................................................................................... 23
9.5	 Packaging.................................................................................................................................................... 23

Annex A (normative) Information to be Specified by the Purchaser......................................................................... 24

Annex B (informative) Identification of Valve Terms................................................................................................. 26

Annex C (informative) Valve Material Combinations................................................................................................ 27

Bibliography.............................................................................................................................................................. 31
v

Full document details: API St 623-2021 (2024)

http://www.avadocuments.com/doc/api-st-623-2021-2024
http://www.avadocuments.com/doc/api-st-623-2021-2024


Contents

Page

Figures

1	 Identification of Terms.................................................................................................................................... 4
2	 Typical Disc and Guiding............................................................................................................................. 10
B.1	 Valve Nomenclature..................................................................................................................................... 26

Tables

1	 Minimum Wall Thickness for Body and Bonnet............................................................................................. 5
2	 Minimum Wall Thickness for Bonnet Neck Extension.................................................................................... 7
3	 Post Weld Heat Treatment of Flange-to-Body Weld...................................................................................... 8
4	 Minimum Seat Diameter................................................................................................................................ 8
5	 Minimum Stem Diameter............................................................................................................................. 11
6	 Nominal Radial Width of Packing................................................................................................................ 13
7	 Materials for Parts........................................................................................................................................ 16
8	 Nominal Seating Surface, Stem, and Backseat Bushing or Weld Deposited Materials and Hardness....... 18
9	 Trim Numbers and Alternative Trim Numbers.............................................................................................. 22
C.1	 Material Combinations for Group 1 Body, Bonnet, and Cover Materials..................................................... 27
C.2	 Material Combinations for Group 2 Body, Bonnet, and Cover Materials..................................................... 28
C.3	 Material Combinations for Group 3 Body, Bonnet, and Cover Materials..................................................... 29
C.4	 Alternative Body-to-Bonnet Bolting Materials.............................................................................................. 30

vi

Full document details: API St 623-2021 (2024)

http://www.avadocuments.com/doc/api-st-623-2021-2024
http://www.avadocuments.com/doc/api-st-623-2021-2024


Steel Globe Valves—Flanged and Butt-welding Ends, Bolted Bonnets

1	 Scope

This API standard specifies the requirements for a heavy-duty series of bolted bonnet steel globe valves for 
petroleum refinery and related applications where corrosion, erosion, and other service conditions would indicate 
a need for heavy wall sections and large stem diameters.

This standard sets forth the requirements for the following globe valve features:

—	 bolted bonnet;

—	 pressure seal bonnet;

—	 outside screw and yoke;

—	 rotating rising stems and nonrotating rising stems;

—	 rising handwheels and nonrising handwheels;

—	 straight pattern, y-pattern, right-angle;

—	 stop-check (nonreturn type globe valves in which the disc may be positioned against the seat by action of the 
stem but is free to rise as a check valve due to flow from under the disc when the stem is in a full or partially 
open position);

—	 plug, narrow, conical, ball, or guided disc;

—	 metallic seating surfaces;

—	 flanged or butt-welding ends.

It covers valves of the nominal pipe sizes NPS:

—	 2, 21/2, 3, 4, 6, 8, 10, 12, 14, 16, 18, 20, 24;

corresponding to nominal pipe sizes DN:

—	 50, 65, 80, 100, 150, 200, 250, 300, 350, 400, 450, 500, 600;

applies for pressure class designations:

—	 150, 300, 600, 900, 1500, 2500.

2	 Normative 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 addenda) applies.

API Standard 598, Valve Inspection and Testing

API Standard 602, Gate, Globe, and Check Valves for Sizes DN 100 (NPS 4) and Smaller for the Petroleum and 
Natural Gas Industries

1
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API Standard 624, Type Testing of Rising Stem Valves Equipped with Graphite Packing for Fugitive Emissions

ASME B1.1,1 Unified Inch Screw Threads (UN and UNR Thread Form)

ASME B1.5, Acme Screw Threads

ASME B1.8, Stub Acme Screw Threads

ASME B1.12, Class 5 Interference—Fit Thread

ASME B1.13M, Metric Screw Threads: M Profile

ASME B16.5, Pipe Flanges and Flanged Fittings NPS 1/2 through NPS 24 Metric/Inch

ASME B16.10, Face-to-Face and End-to-End Dimensions of Valves

ASME B16.25, Buttwelding Ends

ASME B16.34, Valves—Flanged, Threaded and Welding End

ASME B18.2.6, Fasteners for Use in Structural Applications

ASME B18.2.6M, Metric Fasteners for Use in Structural Applications

ASME B31.3, Process Piping

ASME B31T, Standard Toughness Requirements for Piping

ASTM A307,2 Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile Strength

ASTM A320, Standard Specification for Alloy-Steel and Stainless Steel Bolting for Low-Temperature Service

ISO 5210,3 Industrial valves—Multi-turn valve actuator attachments

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

MSS SP-45,4 Bypass and Drain Connections

MSS SP-55, Quality Standard for Steel Castings for Valves, Flanges and Fittings and Other Piping Components—
Visual Method for Evaluation of Surface Irregularities

MSS SP-91, Guidelines for Manual Operation of Valves

MSS SP-102, Multi-turn Valve Actuator Attachment—Flange and Driving Component Dimensions and 
Performance Characteristics

MSS SP-134, Valves for Cryogenic Service, including Requirements for Body/Bonnet Extensions

MSS SP-144, Pressure Seal Bonnet Valves

1	 ASME International, Two Park Avenue, New York, New York 10016-5990, www.asme.org.
2	 ASTM International, 100 Barr Harbor Drive, C700, West Conshohocken, Pennsylvania 19428-2959, www.astm.org.
3	 International Organization for Standardization, ISO Central Secretariat, Chemin de Blandonnet 8, CP 401 -1214 Vernier, 

Geneva, Switzerland, www.iso.org.
4	 Manufacturers Standard Society of the Valve and Fittings Industry, Inc., 127 Park Street, N.E., Vienna, Virginia 22180-

4602, www.msshq.org.
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NACE MR 0103,5 Materials Resistant to Sulfide Stress Cracking in Corrosive Petroleum Refining Environments

3	 Terms and Definitions

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

3.1
Class
An alphanumeric designation that is used for reference purposes relating to valve pressure/temperature 
capability, taking into account valve material mechanical properties and valve dimensional characteristics. It 
comprises “Class” followed by a dimensionless whole number. The number following “Class” does not represent a 
measurable value and is not used for calculation purposes except where specified in this standard. The allowable 
pressure for a valve having a class number depends on the valve material and its application temperature and is 
to be found in tables of pressure/temperature ratings.

3.2
DN
An alphanumeric designation of size that is common for components used in a piping system, used for reference 
purposes, comprising the letters “DN” followed by a dimensionless number indirectly related to the physical size 
of the bore or outside diameter of the end connection as appropriate. The dimensionless number following “DN” 
does not represent a measurable value and is not used for calculation purposes except where specified.

3.3
NPS
An alphanumeric designation of size that is common for components used in a piping system, used for reference 
purposes, comprising the letters “NPS” followed by a dimensionless number indirectly related to the physical size 
of the bore or outside diameter of the end connection as appropriate. The dimensionless number may be used as 
a valve size identifier without the prefix “NPS.” The dimensionless size identification number does not represent 
a measurable value and is not used for calculation purposes.

3.4
shell
Comprised of the body and bonnet which are parts of the pressure boundary of an API 623 valve.

4	 Pressure/Temperature Ratings

4.1	 Pressure/temperature ratings shall be in accordance with those specified in the tables of ASME B16.34 for 
Standard Class for the applicable material specification and the applicable class.

4.2	 Restrictions of temperature and concurrent pressure, or pressure and concurrent temperature (e.g. those 
imposed by special soft seat, packing, or special trim materials), shall be marked on the valve identification plate 
(see Section 8).

4.3	 The temperature for a corresponding pressure rating is the maximum temperature of the pressure-
containing 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 other than that of the contained fluid is the responsibility of the 
user.

4.4	 For temperatures below the lowest temperature listed in the pressure/temperature tables, the service 
pressure shall be no greater than the pressure for the lowest-listed temperature. The use of valves at lower 
temperatures is the responsibility of the user, and consideration should be given to the loss of ductility and impact 
strength per ASME B31.3 and ASME B31T.

5	 NACE International (formerly the National Association of Corrosion Engineers), 15835 Park Ten Place, Houston, Texas 
77084, www.nace.org.
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5	 Design

5.1	 Body Wall Thickness

5.1.1	 A valve body schematic is shown as Figure 1. The minimum body wall thickness, ​​t​ m​​​, at the time of 
manufacture shall be as given in Table 1. For ASME B16.34 Group 3 materials, minimum body wall thickness, ​​t​ m​​​, 
at the time of manufacture shall be calculated from an equation in ASME B16.34, with minimum flow diameter (d) 
per ASME B16.34 for applicable valve DN or NPS and pressure class. Thickness requirements of butt-welding 
valve ends shall be in accordance with 5.1.3.

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

Figure 1—Identification of Terms
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Table 1—Minimum Wall Thickness for Body and Bonnet

Class 
Designation 150 300 600 900 1500 2500 Class 

Designation

Nominal Size 
DN

Minimum Wall Thickness 
tm 

mm (in.)

Nominal Size 
NPS

50 8.6 (0.34) 9.7 (0.38) 11.2 (0.44) 13.7 (0.54) 19.1 (0.75) 22.4 (0.88) 2
65 9.7 (0.38) 11.2 (0.44) 11.9 (0.47) 15.5 (0.61) 22.4 (0.88) 25.4 (1.00) 21/2
80 10.4 (0.41) 11.9 (0.47) 12.7 (0.50) 19.1 (0.75) 23.9 (0.94) 30.2 (1.19) 3
100 11.2 (0.44) 12.7 (0.50) 16.0 (0.63) 21.3 (0.84) 28.7 (1.13) 35.8 (1.41) 4
150 11.9 (0.47) 16.0 (0.63) 19.1 (0.75) 26.2 (1.03) 38.1 (1.50) 48.5 (1.91) 6
200 12.7 (0.50) 17.5 (0.69) 25.4 (1.00) 31.8 (1.25) 47.8 (1.88) 62.0 (2.44) 8
250 14.2 (0.56) 19.1 (0.75) 28.7 (1.13) 36.6 (1.44) 57.2 (2.25) 67.6 (2.66) 10
300 16.0 (0.63) 20.6 (0.81) 31.8 (1.25) 42.2 (1.66) 66.8 (2.63) 86.6 (3.41) 12
350 16.8 (0.66) 22.4 (0.88) 35.1 (1.38) 46.0 (1.81) 69.9 (2.75) — 14
400 17.5 (0.69) 23.9 (0.94) 38.1 (1.50) 52.3 (2.06) 79.5 (3.13) — 16
450 18.3 (0.72) 25.4 (1.00) 41.4 (1.63) 57.2 (2.25) 88.9 (3.50) — 18
500 19.1 (0.75) 26.9 (1.06) 44.5 (1.75) 63.5 (2.50) 98.6 (3.88) — 20
600 20.6 (0.81) 30.2 (1.19) 50.8 (2.00) 73.2 (2.88) 114.3 (4.50) — 24

5.1.3	 The weld end preparation in butt-welding end valves (see 5.3.2) shall not reduce the body wall thickness 
to less than the values specified in 5.1.1 within a region closer than ​​t​ m​​​ to the outside surface of the body neck, 
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, but test collars or bands, either welded or integral, are 
allowed. In no case shall the thickness be less than 0.77 ​​t​ m​​​ at a distance of 2 ​​t​ m​​​ from the weld end.

5.2	 Bonnet Wall Thickness

The minimum bonnet wall thickness at the time of manufacture, except for the neck extension that contains 
the packing, shall be ​​t​ m​​​ as given in Table 1. For the neck extension, the local minimum wall thickness shall 
be based on the local diameter, e.g. the inside diameter of the stem bore or packing box bore, and shall be in 
accordance with Table 2. For an inside diameter not listed in Table 2, linear interpolation within the appropriate 
class designation listing shall be used.

5.3	 Body Dimensions

5.3.1	 Flanged Ends

5.3.1.1	 Body end flanges shall comply with the dimensional requirements of ASME B16.5. Unless otherwise 
specified, raised face end flanges shall be provided. The purchaser may specify a flange facing finish other than 
that specified in ASME B16.5.

5.3.1.2	 Face-to-face dimensions shall be in accordance with ASME B16.10 or ISO 5752. Body end flanges and 
bonnet flanges shall be cast or forged integral with the body. However, flanges may be attached by welding when 
approved by the purchaser.

5.3.1.2.1	Welding a flange to a valve body shall be by full penetration butt-welding. Unless otherwise specified, 
attachment welds shall conform to ASME B31.3 or ISO 15649 for normal fluid service, including weld quality 
acceptance criteria and qualifications for the weld procedure and welder or welding operator. Heat treatment 
shall be performed in accordance with Table 3.
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5.3.1.2.2	Integral or other alignment rings (centering backing rings) used to facilitate welding shall be removed 
after the weld is completed.

5.3.2	 Butt-welding Ends

5.3.2.1	 Butt-welding ends for valves shall conform to the requirements of ASME B16.25 for the bore specified 
for use without backing rings. Conversion of a flanged end valve to a butt-welding valve is not permitted except 
by agreement between the purchaser and manufacturer.

The chemical composition of carbon steel welding ends shall meet the following requirements unless otherwise 
agreed:

–	 the carbon content shall not exceed 0.23 % by mass;

–	 the carbon equivalent, CE, shall not exceed 0.43 as determined by the following formula:

	​ CE  =  C + Mn/6 + (Cr + Mo + V)/5 + (Ni + Cu)/15​

where

​C​	 is weight % carbon

​Mn​	 is weight % manganese

​Cr​	 is weight % chromium

​Mo​	 is weight % molybdenum

​Ni​	 is weight % nickel

​Cu​	 is weight % copper

​V​	 is weight % vanadium

5.3.2.2	 End-to-end dimensions for butt-welding end class-designated valves shall be in accordance with ASME 
B16.10, unless otherwise specified by the purchaser.

5.3.3	 Body Seat

5.3.3.1	 The inside diameter of the seat opening shall not be less than that specified in Table 4 for the nominal 
pipe size and pressure class.

5.3.3.2	 Integral seats with overlays per Table 8 are permitted. Integral body seats (without overlays) are 
permitted in austenitic stainless steel and other Group 2 and Group 3 material bodies. An austenitic stainless 
steel or a hardfacing material may be weld-deposited either directly on the valve body or on a separate body seat 
ring.

5.3.3.3	 Finished thickness of any facing material shall be not less than 1.6 mm (0.06 in.). Where a separate 
seat ring is provided, it shall be shoulder- or bottom-seated, and either threaded and seal welded or inserted and 
seal welded in place. Threaded seat rings shall be seal welded; tack welding or stitch welding is not permitted.

5.3.3.4	 Body and disc seating surfaces shall be designed to prevent galling.

5.3.3.5	 Sealing compounds or greases shall not be used when assembling seat rings; however, a light lubricant 
having a viscosity no greater than kerosene may be used to prevent galling of mating threaded surfaces.
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