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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 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 API 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.

Copyright © 2024 American Petroleum Institute Doc um ents

! Document Sharing Hub

Full document details: APl Spec 20E-2024


http://www.avadocuments.com/doc/api-spec-20e-2024
http://www.avadocuments.com/doc/api-spec-20e-2024

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.

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.

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

This Third Edition is the result of updating requirements from the Second Edition of API Specification 20E. API
Specification 20E, Third Edition was developed based on input from the API 20E 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:

— metric equivalencies for thread descriptions have been added;

— essential variables were identified and added;

— labs performing qualification lot testing for all bolting specification levels (BSLs) and final acceptance testing of
BSL-2 and BSL-3 product are now required to be ISO 17025 accredited;

— grade 2H and 2HM nuts have been limited to BSL-1 applications;

— grade 43 nuts have been added,;

— grade B22 and B23 bolting has been restricted to classes 3, 4, and 5;

— grade B21 classes 3, 4, & 5 bolting has been added for BSL-1 and BSL-2;

— grade B16 bolting has been added for BSL-1 and BSL-2;

— allowable outsourced activities have been defined,;

— bolting requalification requirements have been added;

— supplier audit frequencies have been defined;

— a specific process for verification of incoming raw material using defined testing criteria is now required;

— bolting grade, raw material casting method, raw material forming method, and quench method have been added
as required MPS process control parameters;

— API 20H and 20N have been added as acceptable furnace qualification methodologies;

— ASTM A1100 has been added as the acceptable induction heating process qualification methodology;
— AMS-H-6875 was removed from the acceptable furnace qualification methodologies;

— a maximum furnace to quench tank transfer time of 90 seconds has been added;

— coating and plating processes have been identified as critical and will require validation per APl Q1;
— removed zinc electroplating prohibition in splash zone or subsea service;

— ASTM F519 testing has been replaced with ASTM F606/F606M-21 Section 7 testing, as the method to verify that
a plating process does not cause internal hydrogen embrittlement;

— top pouring of ingots has been prohibited in all cases other than the vacuum induction melting (VIM) process;
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— vanadium and niobium are limited to .05 % for BSL-3 product;

— ASTM A962/A962M-22 S53 is now required for all continuous cast BSL-2 product;

— a maximum yield strength limit of 135 ksi (930 MPa) has been imposed for BSL-2 and BSL-3;
— nondestructive examination (NDE) process qualification shall now conform with API 20D;

— guidance for the allowance of oversizing of internal threads has been added;

— oversized nuts are required to be stamped with an “O” for purposes of identification;

— final documentation to include copies of the original bolting manufacturer’s test reports, product marking, and
production lot quantity;

— use of the heat number as the manufacturing lot number has been prohibited;

— technical mill audit requirements were added as Annex A.
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Alloy and Carbon Steel Bolting for Use in the Petroleum and Natural Gas
Industries

1 Scope

1.1 Purpose

This standard specifies requirements for the qualification, production, and documentation of alloy and carbon
steel bolting used in the petroleum and natural gas industries.

1.2 Applicability

This standard applies when required by an applicable APl equipment standard or otherwise specified as a
requirement for conformance.

1.3 Bolting Specification Levels
This standard establishes requirements for three bolting specification levels (BSLs). These three BSL designations

define different levels of technical, quality, and qualification requirements: BSL-1, BSL-2, and BSL-3. The BSLs
are numbered in increasing levels of requirements to reflect increasing technical, quality, and qualification criteria.

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.

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

API 6A, Specification for Wellhead and Tree Equipment

API 6HT, Heat Treatment and Testing of Carbon and Low Alloy Steel Large Cross Section and Critical Section
Components

API Specification 20B, Open Die Shaped Forgings for Use in the Petroleum and Natural Gas Industry

API 20D, Qualification of Nondestructive Examination Services for Equipment Used in the Petroleum and Natural
Gas Industry

API 20H, Heat Treatment Services - Batch Type for Equipment Used in the Petroleum and Natural Gas Industry
API 20J, Qualification of Distributors of Metallic Materials for Use in the Petroleum and Natural Gas Industries

API 20N, Heat Treatment Services—Continuous Furnace for Equipment Used in the Petroleum and Natural Gas
Industry

ASNT SNT-TC-1A," Personnel Qualification and Certification in Nondestructive Testing

' ASNT American Society for Nondestructive Testing, 1711 Arlingate Lane, P.O. Box 28518, Columbus, Ohio 43228, www.
asntorg. Documents
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2 API| SPECIFICATION 20E

ASTM A193/A193M,2 Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High
Temperature or High Pressure Service and Other Special Purpose Applications

ASTM A194/A194M, Standard Specification for Carbon Steel, Alloy Steel, and Stainless Steel Nuts for Bolts for
High Pressure or High Temperature Service or Both

ASTM A320/A320M, Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for Low
Temperature Service

ASTM A370-21, Standard Test Method and Definitions for Mechanical Testing of Steel Products

ASTM A540/A540M, Standard Specification for Alloy Steel Bolting for Special Applications

ASTM A751, Standard Test Methods, Practices, and Terminology for Chemical Analysis of Steel Products
ASTM A941, Standard Terminology Relating to Steel, Stainless Steel, Related Alloys and Ferroalloys

ASTM A962/A962M-22, Standard Specification for Common Requirements for Steel Fasteners or Fastener
Materials, or Both, Intended for Use at Any Temperature from Cryogenic to the Creep Range

ASTM A1100, Standard Guide for Qualification and Control of Induction Heat Treating
ASTM E18, Standard Test Method for Rockwell Hardness of Metallic Materials

ASTM E29, Standard Practice for Using Significant Digits in Test Data to Determine Conformance with
Specifications

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

ASTM E112, Standard Test Method for Determining Average Grain Size

ASTM E140, Standard Hardness Conversion Tables for Metals Relationship Among Brinell Hardness, Vickers
Hardness, Rockwell Hardness, Superficial Hardness, Knoop Hardness, Scleroscope Hardness, and Leeb
Hardness

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

ASTM E384, Standard Test Method for Microindentation Hardness of Materials

ASTM E566, Standard Practice for Electromagnetic (Eddy Current/Magnetic Induction) Sorting of Ferrous Metals

ASTM F606/F606M-21, Standard Test Methods for Determining the Mechanical Properties of Externally and
Internally Threaded Fasteners, Washers, Direct Tension Indicators, and Rivets

ASTM F788, Standard Specification for Surface Discontinuities of Bolts, Screws, Studs, and Rivets, Inch and
Metric Series

ASTM F812, Standard Specification for Surface Discontinuities of Nuts, Inch and Metric Series

ASTM F1470-19, Standard Practice for Fastener Sampling for Specified Mechanical Properties and Performance
Inspection

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

2 ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, Pennsylvania 19428-2 , Www.astm. nts
org. ocume
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ALLOY AND CARBON STEEL BOLTING FOR USE IN THE PETROLEUM AND NATURAL GAS INDUSTRIES 3

ISO 965-1,° ISO General Purpose Metric Screw Threads—Tolerances—~Part 1: Principles and Basic Data
ISO 9001, Quality Management Systems—Requirements
ISO 9712, Non-destructive Testing—Qualification and Verification of NDT Personnel

ISO 17020, Conformity Assessment—Requirements for the Operation of Various Types of Bodies Performing
Inspection

ISO 17025, General Requirements for the Competence of Testing and Calibration Laboratories
SAE AMS2750,* Pyrometry

SAE AMSHG6875, Heat Treatment of Steel Raw Materials

3 Terms, Definitions, and Abbreviations

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

3.11

banding

The separation of one or more phases or constituents in a two-phase or multiphase microstructure, or of
segregated regions in a single phase or constituent microstructure into distinct layers parallel to the deformation
axis due to elongation of microsegregation.

3.1.2
bolting
All-thread studs, tap-end studs, double-ended studs, headed bolts, cap screws, screws, and nuts.

313

bolting manufacturer

An organization that, through the use of manufacturing equipment and processes, transforms raw material into
finished bolting.

314

cold-formed bolts, screws, and nuts

Parts formed through the mechanical cold (at a temperature below the recrystallization temperature) up-setting
of wire, rod, or bar to generate the bolt or screw head (cold heading) or the configuration of the nut.

3.1.5

final heat treatment

The heat treatment, inclusive of stress relieving, setting the final microstructure and mechanical properties of the
bolting.

NOTE This definition does not extend to curing or baking operations for coatings/platings.

3 International Organization for Standardization, ISO Central Secretariat, Chemin de Blandonnet 8, CP 401 - 1214 Vernier,
Geneva, Switzerland, www.iso.org.
4 SAE International, 400 Commonwealth Drive, Warrendale, Pennsylvania 15096, www.sae.orm. Documents
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4 API SPECIFICATION 20E

3.1.6

hard banding

A banded microstructure that exhibits a white, featureless phase when examined using etchants such as various
nital solutions. These white, featureless bands have extremely high hardness levels (typically > 100 HK difference
from adjacent bands) due to microsegregation.

317
heat
Material originating from a final melt, or for remelted alloys, the raw material originating from a single remelted
ingot.

3.1.8

heat treatment lot

Batch furnace: bolting or raw material of a single heat and diameter, heat treated together as a single austenitizing,
quenching, tempering, or stress-relieving charge.

Continuous furnace: bolting or raw material of a single heat and diameter, heat treated without interruption in a
continuous charge (see 5.7).

3.1.9

hot-formed bolts, screws, and nuts

Parts formed through the mechanical hot (at a temperature above the recrystallization temperature) up-setting of
wire, rod, or bar to generate the bolt or screw head (hot heading) or the configuration of the nut.

3.1.10

machined bolts, screws and nuts

Parts manufactured by machining from raw material to generate the bolt, screw head, or the configuration of the
nut.

3.1.11

manufacturing process specification

MPS

A written document describing the complete production sequence and method.

NOTE Manufacturing process specification is usually proprietary by bolting manufacturer and not for general publication
but is available for review by customers or authorized third parties.

3.1.12
nominal diameter
The bolting thread size, as referred to in the description of the bolting.

NOTE For example, the nominal diameter of a %”-10 bolt is %"

3.1.13
outsource activity
A function or process that is performed by an external supplier on behalf of the bolting manufacturer.

3.1.14

production lot

Parts from the same heat treatment lot, grade, and nominal diameter that are grouped or processed together
during the manufacturing process.

3.1.15

raw material
Bar, coil, rod, or wire used to manufacture bolting.
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ALLOY AND CARBON STEEL BOLTING FOR USE IN THE PETROLEUM AND NATURAL GAS INDUSTRIES 5

3.1.16

raw material manufacturer

The organization(s) responsible for melting, refining, or hot working of steel used to produce raw material as
defined in 3.1.15.

NOTE A raw material distributor is not considered a raw material manufacturer.

3.1.17
supplier
A provider of subcontracted products or services associated with the essential variables of this specification.

3.1.18

technical authority

A competent and technically qualified person or organization with the expertise, skills, and experience regarding
quality and manufacturing processes necessary to perform the required verification(s).

NOTE Technical authority may also be considered a subject matter expert (SME).

3.1.19
wrought structure
Structure that contains no cast dendritic elements.

3.2 Abbreviations

BSL bolting specification level

MPS manufacturing process specification
NDE nondestructive examination

QMS quality management system

UNS unified numbering system

TUS temperature uniformity survey

4 Bolting Qualification

41 General

4.1.1 The bolting manufacturer shall qualify to one or more of the nine bolting types listed below and to one or
more of the three BSLs.

— Bolting Type A: machined studs;

— Bolting Type B: machined bolts, screws, and nuts;

— Bolting Type C: cold-formed bolts, screws, and nuts with cut or cold-formed threads (BSL-1 only);
— Bolting Type D: hot-formed bolts and screws <1.5 in. (M36) nominal diameter;

— Bolting Type E: hot-formed bolts and screws =1.5 in. (M36) nominal diameter;

— Bolting Type F: roll threaded studs, bolts, and screws <1.5 in. (M36) diameter;

— Bolting Type G: roll threaded studs, bolts, and screws 21.5 in. (M36) diameter;

— Bolting Type H: hot-formed nuts <1.5 in. (M36) nominal diameter;
Documents
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