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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.

Neither APl 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 APl 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 AP| standard
is solely responsible for complying with all the applicable requirements of that standard. APl 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 20001-5571.
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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 specification are as follows:
— the term “shall” denotes a minimum requirement to conform to the standard;

— the term “should” denotes a recommendation or that which is advised but not required to conform to the
standard;

— the term “may” is used to express permission or a provision that is optional;
— the term “can” is used to express possibility or capability.

Thisdocumentwas produced under APl standardization procedures thatensure 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.

For APl Monogram Program licensees and APIQR Program registrants, this standard shall become effective on the
program date printed on the cover but may be used voluntarily from the date of publication.

Generally, APl standards are reviewed and revised, reaffirmed, or withdrawn at least every 5 years. A one-time
extension of up to 2 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

This specification is the result of updating requirements from API 20C, Second Edition. API 20C, Third Edition was
developed based on input from the API 20C Task Group of technical experts. 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 and third editions include:

— Photographs of the qualification forging in the required as-forged condition.

— Requirement that qualification test be performed at independent test laboratories conforming to ISO/IEC 17025 for
the applicable processes.

— Group 3 microstructure requirements separated from Group 2.
— Group 3 microstructure requirements added.
— FSL-4 requalification required when a change in UNS number.

— FSL-4 requalification required in the event a material does not have a UNS number, each chemistry modification
requires a separate qualification.

— IS0 148-1 added for Charpy (CVN) impact specimens.
— Maximum temperature added to quench requirements.

— A qualifying statement added to minimum overall hot work ratio “unless specifically agreed to by the purchaser and
the forging manufacturer”.

— API 20H added to the list of standards acceptable for heat treatment furnace survey and furnace instrumentation
calibration.

— API 6A, API Q1, and APl 6ACRA have been added as normative references.
— Addition of forging manufacturer definition.
— Additional requirements added to the marking section.

— Added requirements for documentation provided with forgings.
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Closed Die Forgings for Use in the Petroleum and Natural Gas Industry
1 Scope

1.1 Purpose

This API specification identifies requirements for the forging manufacturer qualification, production, marking and
documentation of closed die forgings for use in the petroleum and natural gas industries when referenced by an
applicable equipment standard or otherwise specified as a requirement for conformance.

1.2 Applicability

This specification is applicable to equipment used in the oil and natural gas industries where service conditions
warrant the use of closed die forgings. Examples include pressure-containing or load-bearing components.

1.3 Forging Specification Levels (FSLs)

This specification establishes requirements for four different FSLs. These FSL designations define different
levels of forged product technical, quality, and qualification requirements.

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.

API Specification 6A, Twenty First Edition, Specification for Wellhead and Tree Equipment

APl Specification Q1, Specification for Quality Management System Requirements for Manufacturing
Organizations for the Petroleum and Natural Gas Industry

API Standard 6ACRA, Age-hardened Nickel-based Alloys for Oil and Gas Drilling and Production Equipment

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

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

ASTM A388/A388M, Standard Practice for Ultrasonic Examination of Steel Forgings

ASTM A604, Standard Practice for Macroetch Testing of Consumable Electrode Remelted Steel Bars and Billets
ASTM E10, Standard Test Method for Brinell Hardness Test of Metallic Materials

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

ASTM E45, Standard Test Method for Determining the Inclusion Content of Steel

ASTM E110, Standard Test Method for Indentation Hardness of Metallic Materials by Portable Hardness Testers
ASTM E112, Standard Test Method for Determining Average Grain Size

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

1 ASTM International, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania 19428, wwmr&ﬂq-n ents
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2 API| SPECIFICATION 20C

ASTM E381, Standard Method of Macroetch Testing Steel Bars, Billets, Blooms and Forgings

ASTM E428, Standard Practice for Fabrication and Control of Metal, Other than Aluminum, Reference Blocks
Used in Ultrasonic Testing

ASTM E562, Standard Test Method for Determining Volume Fraction by Systematic Manual Point Count
ASTM E709, Standard Guide for Magnetic Particle Testing

ASTM G48, Standard Test Methods for Pitting and Crevice Corrosion Resistance of Stainless Steels and Related
Alloys by Use of Ferric Chloride Solution

ANSI/NCSL Z540.3 2, Requirements for the Calibration of Measuring and Test Equipment
DNV-RP-F112 3, Design of Duplex Stainless Steel Subsea Equipment Exposed to Cathodic Protection
ISO 148-1, Metallic materials—Charpy pendulum impact test—Part 1: Test method

ISO/IEC 17025, General Requirements for The Competence of Testing and Calibration Laboratories

ISO 2859-1 4, Sampling procedures for inspection by attributes-Part 1: Sampling plans indexed by acceptance
quality limit (AQL) for lot-by-lot inspection

ISO 9001, Quality management systems-Requirements

3 Terms, Definitions, Acronyms, and Abbreviations

For the purposes of this document, the following definitions apply.
3.1 Terms and Definitions

311
acceptance criteria
Defined limits placed on characteristics of materials, processes, products, or services.

3.1.2
as-forged
The condition of a forging as it comes out of the finisher cavity without any subsequent operations.

313

blank

A piece of stock for forging that is cut from bar or billet with length to provide the exact amount of material needed
for a single forging.

314

bloom

billet

A semi-finished hot rolled, forged or extruded product, with a square, rectangular, or round cross section.

2 NCSL International, 2995 Wilderness Place, Suite 107, Boulder, Colorado 80301-5404, www.ncsli.org.
3 Det Norske Veritas, Veritasveien 1, NO-1322 Hovik, Norway, www.dnv.com.
4 International Organization for Standardization, 1, ch. de la Voie-Creuse, Case postale 56, CH-1211, Geneva

20, Switzerland, www.iso.org. ocuments
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CLOSED DIE FORGINGS FOR USE IN THE PETROLEUM AND NATURAL GAS INDUSTRY 3

3.1.5
calibration
Comparison and adjustment to a standard of known accuracy.

3.1.6

closed die forging

The shaping of hot metal completely within the walls or cavities of two or more dies that come together to enclose
the work piece on all sides. The impression for the forging can be entirely in either die or divided between the
two dies. Impression die forging, often used interchangeably with the term closed die forging, refers to a closed
die operation in which the dies contain a provision for controlling the flow of excess material, or flash, that is
generated.

3.1.7

conformance

Act or process of satisfying the requirements of a specification, standard, recommended practice or other similar
document.

3.1.8

crop

cropping

Removal of the end(s) of ingot, billet, or bloom that can contain primary pipe or other defects.

3.1.9
dies
The metal blocks into which forging impressions are machined and from which forgings are produced.

3.1.10

discontinuities

Includes cracks, laps, folds, cold shuts, and flow-through as well as internal defects such as inclusion, segregation,
and porosity. Discontinuities are not necessarily considered to be defects. Internal discontinuities can be detected
and evaluated using volumetric NDE techniques such as ultrasonic or radiographic examination.

3.1.11
final forging
Final hot work process performed by the forging manufacturer, excluding flash removal.

3.1.12
final inspection
The final dimensional and documentation release of the forging.

3.1.13

flakes

Randomly oriented internal thermal cracks (shatter cracks) in steels resulting from critical combinations of stress
and hydrogen content.

3.1.14

flow lines

Patterns in a forging resulting from the elongation of nonhomogeneous constituents in the grain structure of the
material in the direction of working during forging; usually revealed by macroetching. See grain flow (3.1.17).

3.1.15

forging manufacturer
An organization that performs forging activities in conformance with this specification.
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