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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 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.

Classified areas may vary depending on the location, conditions, equipment, and substances involved in any given 
situation. Users of this technical report should consult with the appropriate authorities having jurisdiction.

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

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute to assure 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.

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 © 2019 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, 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, Suite 1100, Washington, DC 20001.

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

Fasteners are manufactured to a variety of standards covering dimensions, tolerances, materials, mechanical 
properties, testing procedures, coating, and other manufacturing processes. This document is intended to provide 
guidance for the proper selection of materials and manufacturing processes for the oil and gas industry where 
materials selection and key manufacturing processes are critical barriers to the failure of fasteners. Understanding the 
failure modes and their associated barriers is critical to the proper selection of fasteners for the specific environmental 
conditions where they will be installed.

“Bolting” and “bolt” are terms used in this document to collectively describe fasteners, including screws, nuts, bolts, 
washers, and studs. The use of the terms “bolt” or “bolting” includes all of the fasteners listed above, unless otherwise 
specifically noted herein.
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Materials Selection for Bolting

1	 Scope

This document provides guidance for the selection of materials and manufacturing processes for low-alloy 
steel bolting manufactured in accordance with API Specification 20E and nickel-based and stainless alloys 
manufactured in accordance with API Specification 20F. Table 2 and Table 3 are provided as guidance for the 
material selection of fasteners.

2	 Normative References

There are no referenced documents that are indispensable for the application of this document.

3	 Terms, Definitions, Acronyms, Abbreviations, and Symbols

3.1	 Terms and Definitions

3.1.1
aging
A thermal cycle that usually follows solution annealing in precipitation hardening materials.

NOTE	 Aging can be performed at different temperatures and times to strengthen precipitation hardening materials, such 
as some stainless steel grades and nickel-based alloys.

3.1.2
annealing
A thermal cycle involving heating and holding material at or above its solutionizing temperature, and then cooling 
at a slow rate, for such purposes as reducing hardness, improving machinability, facilitating cold working, 
producing a desired microstructure, or obtaining desired mechanical or other properties.

3.1.3
austenitize, quench, and temper
A heat treatment process commonly associated with steels that strengthens by martensitic transformation, then 
restores toughness.

NOTE	 The process consists of heating the material to its solutionizing temperature and holding, followed by rapid cooling 
(commonly in water, polymer, or oil media). When martensitic structure is obtained, the material is very strong, but extremely 
brittle. The tempering process reduces stresses and changes the microstructure to tempered martensite, which gives a very 
desirable combination of high strength and toughness.

3.1.4
banding
The microstructural manifestation of segregated alloy elements.

3.1.5
barrier coating
A coating that is not anodic to the base metal in the intended service environment and that provides protection 
by isolating the base metal from the environment.

3.1.6
bolt
A type of fastener with a head on one end of a shank or body and a thread on the other end designed for insertion 
through holes in assembly parts; it is mated with a tapped nut (see Figure 1).
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