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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 utilized. 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.

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.

Copyright © 2024 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 in order to conform to the standard.

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

Changes from the Second to the Third Edition

This specification is the result of updating the requirements from API Specification 20A, Second Edition,
including Addendum 1 and Addendum 2. The revision of APl 20A, Third Edition, is developed based on
input from the API 20A Task Group technical experts globally. The technical revisions have been made to
accommodate the needs of industry to move this specification to a higher level of service to the petroleum
and natural gas industry.

Highlights of some of the significant changes between the Second Edition and the Third Edition include the
following:

— added and deleted some normative references;
— removed the figures in Section 4 that identified size and shape of qualification test coupons;
— modified text content in some tables and renumbered;

— removed all CSL-4 and sacrificial castings from Qualification and Production sections and moved to
informative Annex A,

— moved Table 11—Minimum Facility Requirements table from Section 5 to Section 4 (now Table 1—
Facility Requirements);

— added guidance throughout the document reference to other API 20 series standards.
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Carbon Steel, Alloy Steel, Stainless Steel, and Nickel Base Alloy Casting
for Use in the Petroleum and Natural Gas Industry

1 Scope

This specification identifies requirements for the foundry qualification, production, design, marking, and
documentation of carbon steel, alloy steel, stainless steel, and nickel base alloy castings used in the
petroleum and natural gas industries when referenced by an applicable API product standard or otherwise
specified as a requirement for compliance.

This specification applies to castings used in the manufacture of pressure-containing, pressure-controlling,
and primary load-bearing components. Castings manufactured in accordance with this API specification
may be produced using any industry standard casting method.

This specification provides manufacturers with a fixed methodology to examine a qualification casting and
to compare the results of that examination with a defined set of acceptance criteria. The results of the
qualification testing by material grouping are then used to establish a baseline casting specification level
(CSL) for subsequently produced castings.

This specification also provides manufacturers with a fixed production testing methodology to determine
whether subsequently produced castings conform to the minimum requirements for the intended CSL. The
intent is that the production castings meet the minimum CSL requirements proven during qualification
testing by material grouping and the minimum CSL.

2 Normative References

The following referenced documents are indispensable for the application 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,
except that new editions may be used on issue and shall become mandatory upon the effective date
specified by the publisher or 6 months from the date of the revision (where no effective date is specified).

API Specification Q1, Quality Management System Requirements for Organizations Providing Products for
the Petroleum and Natural Gas Industry

API Specification 6A, Specification for Wellhead and Tree Equipment
API Specification 6D, Specification for Valves

API Standard 20H, Heat Treatment Services—Batch Type for Equipment Used in the Petroleum and
Natural Gas Industry

ANSI /ASQ Z1.4 2, Sampling Procedures and Tables for Inspection by Attributes

ANSI/NACE MRO0175 3/ISO 15156 #, Petroleum and natural gas industries—Materials for use in H,S-
containing environments in oil and gas production

1 American National Standards Institute, 1899 L Street, NW, 11th Floor, Washington, DC 20036, https://ansi.org.
American Society for Quality, 600 North Plankinton Avenue, Milwaukee, Wisconsin 53203, https://asq.org.

NACE International (now Association for Materials Protection and Performance), 15835 Park Ten Place, Houston,
Texas 77084, https://ampp.org.

International Organization for Standardization, Chemin de Blandonnet 8, CP 401, 1214 Vernier, Geneva, Switzerland,
WWW.is0.0rg.
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2 AP| SPECIFICATION 20A

ASME Boiler and Pressure Vessel Code 5, Section V—Nondestructive Examination
ASME Boiler and Pressure Vessel Code, Section VIll—Rules for Construction of Pressure Vessels, Division 1
ASME Boiler and Pressure Vessel Code, Section IX—Welding and Brazing Qualifications

ASNT SNT-TC-1A 8 Recommended Practice No. SNT-TC-1A—Personnel Qualification and Certification
in Non-Destructive Testing

ASTM A370 7, Standard Test Methods and Definitions for Mechanical Testing of Steel Products

ASTM A488/A488M, Standard Practice for Steel Castings, Welding, Qualifications of Procedures and
Personnel

ASTM A609, Standard Practice for Castings, Carbon, Low-Alloy, and Martensitic Stainless Steel, Ultrasonic
Examination Thereof

ASTM A1067, Standard Specification for Test Coupons for Steel Castings

ASTM ES8, Standard Test Methods for Tension Testing of Metallic Materials

ASTM E10, Standard Test Method for Brinell Hardness of Metallic Materials

ASTM E18, Standard Test Methods for Rockwell Hardness of Metallic Materials

ASTM E23, Standard Test Methods for Notched Bar Impact Testing of Metallic Materials

ASTM E110, Standard Test Method for Rockwell and Brinell Hardness of Metallic Materials by Portable
Hardness Testers

ASTM E112, Standard Test Methods for Determining Average Grain Size

ASTM E127, Standard Practice for Fabrication and Control of Flat Bottomed Hole Ultrasonic Standard
Reference Blocks

ASTM E165, Standard Practice for Liquid Penetrant Examination for General Industry

ASTM E186, Standard Reference Radiographs for Heavy-Walled (2 to 4 '/»-in. (50.8 to 114 mm)) Steel
Castings

ASTM E280, Standard Reference Radiographs for Heavy-Walled (4 '/, to 12-in. (114 to 305 mm)) Steel
Castings

ASTM E340, Standard Test Method for Macroetching Metals and Alloys
ASTM E446, Standard Reference Radiographs for Steel Castings up to 2 in. (50.8 mm) in Thickness

AWS D1.1 8, Structural Welding Code

American Society of Mechanical Engineers, Two Park Avenue, New York, New York 10016, www.asme.org.
American Society for Nondestructive Testing, 1201 Dublin Road, Suite #G04, Columbus, Ohio 43228, www.asnt.org.
ASTM International, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania 19428, www.astm.org.

American Welding Society, 8669 NW 36 Street, #130, Miami, Florida 33166, www.aws.org.
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CARBON STEEL, ALLOY STEEL, STAINLESS STEEL, AND NICKEL BASE ALLOY CASTINGS FOR USE IN THE PETROLEUM AND NATURAL GAS INDUSTRY 3

EN 10204 °, Metallic products—Types of inspection documents
ISO 148-1, Metallic materials—Charpy pendulum impact test—Part 1: Test method

ISO 2859-1, Sampling procedures for inspection by attributes—Part 1: Sampling schemes indexed by
acceptance quality limit (AQL) for lot-by-lot inspection

ISO 6506-1, Metallic materials—Brinell hardness test—Part 1: Test method

ISO 6508-1, Metallic materials—Rockwell hardness test—Part 1: Test method

ISO 6892-1, Metallic materials—Tensile testing—Part 1: Method of test at room temperature
ISO 9001, Quality management systems—Requirements

ISO 9606-1, Qualification testing of welders—Fusion welding—Part 1: Steels

ISO 9712, Non-destructive testing—Qualification and certification of NDT personnel

ISO 15614-1, Specification and qualification of welding procedures for metallic materials—Welding
procedure test—Part 1: Arc and gas welding of steels and arc welding of nickel and nickel alloys

ISO/IEC 17020 "0, Conformity assessment—Requirements for the operation of various types of bodies
performing inspection

ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories

ISO 17655, Destructive tests on welds in metallic materials—Method for taking samples for delta ferrite
measurement

ISO 17781, Petroleum, petrochemical and natural gas industries—Test methods for quality control of
microstructure of ferritic/austenitic (duplex) stainless steels

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

SAE AMS2750 '2, Pyrometry

3 Terms, Definitions, Acronyms, and Abbreviations

3.1 Terms and Definitions

For the purposes of this document, the following terms and definitions apply.
311

acceptance criteria
Defined limits placed on characteristics of materials, processes, products, or services.

European Committee for Standardization, Rue de la Science 23, B - 1040 Brussels, Belgium, www.cen.eu.

International Electrotechnical Commission, 3 rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland,
www.iec.ch.

1 Manufacturers Standardization Society of the Valve and Fittings Industry, 127 Park Street, NE, Vienna, Virginia
22180, www.mss-hg.com.

SAE International, 400 Commonwealth Drive, Warrendale, Pennsylvania 15096, www.sae.org.
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4 AP| SPECIFICATION 20A

3.1.2

as-cast weight range

The finished weight of a casting after all processing, removal of all gates, risers, feeds, and finished cleaning
prior to any machining.

313

calibration

Process of comparison to a standard of known accuracy, comparison of results against testing, measuring,
monitoring, and detection equipment acceptance criteria and, if applicable, making any needed adjustment(s).

NOTE Calibration of nonadjustable equipment can be referred to as verification.

3.1.4

carbon steel

Alloy of carbon and iron containing a maximum of 2 % mass fraction carbon, 1.65 % mass fraction
manganese, and residual quantities of other elements, except those intentionally added in specific
quantities for deoxidation (usually silicon and/or aluminum).

3.1.5
casting manufacturer
The organization that produces the physical casting.

NOTE This term is synonymous with foundry.

3.1.6
casting practice
General method for producing a casting.

NOTE This includes the molding practice. Examples of molding practice include, but are not limited to, sand,
centrifugal, investment, shell, permanent mold, die, or lost foam casting.

317

corrosion-resistant alloy

CRA

Nonferrous-based alloy in which any one or the sum of the specified amount of the element’s titanium,
nickel, cobalt, chromium, and molybdenum exceeds 50 % mass fraction.

NOTE 1  This definition is different from that in ANSI/NACE MR0175/ISO 15156.
NOTE 2 This definition is the same as that in API 6A.

3.1.8

duplex stainless steel

Stainless steels with a high chromium mass fraction (19 % to 33 %) with or without molybdenum additions
up to 5 % and a nickel mass fraction intermediate to those of ferritic and austenitic stainless steels.

NOTE Added elements can secure special properties.

3.1.9

heat (noun)

Material originating from a final melt or from remelted alloys or the raw material originating from a single
remelted ingot.

NOTE Different heats of the same material can vary in chemical composition within prescribed limits. Stock from a
single heat will have a consistent analysis and more uniform properties.
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3.1.10
heat lot
Cast material from one single heat of material.

3.1.1

heat treating

Specified, timed sequence of controlled heating and cooling of materials for the purpose of changing
physical or mechanical properties.

3.1.12

low-alloy steel

Steel containing less than 5 % mass fraction total alloying elements or steels with less than 11 % mass
fraction chromium, but more than that specified for carbon steel.

3.1.13

major weld repair

Weld repair of an excavated cavity that exceeds 20 % of the part wall thickness or 1 in. (25 mm) depth,
whichever is smaller, or surface areas greater than 10 in.2 (65 cm?2).

3.1.14
melt practice
Procedure and equipment used to create a heat of metal.

NOTE Includes the type of melting furnace used such as air induction melting, electric arc furnace, and the refining
process used, such as argon oxygen de-carburization (AOD), when applicable.

3.1.15

metal charge control

Items that control metal raw material to provide consistent casting quality, including percentage of
virgin/revert/scrap.

3.1.16
on-site
Activity performed at the foundry.

3.1.17
outsource
Function or process that is performed by an external supplier approved by the foundry.

3.1.18
pattern
The wood, metal, wax, foam, or plastic replica of the final product to be made.

NOTE Patterns can include gating systems.

3.1.19
production casting
Casting manufactured for sale to a purchaser.

3.1.20
qualification casting
Casting that is used to qualify a foundry based on Section 4 of this specification.

3.1.21
rigging
Gates, risers, loose pieces, etc., on the pattern that produce a sound casting.
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