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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 20001-5571.

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.

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 API Technical Report documents the results of a round robin test program conducted jointly by API and ASTM. An 
API task group operating under API Subcommittee 21 provided coordination on behalf of API, and ASTM Committee 
E28.06.02 provided coordination on behalf of ASTM. Additionally, The API Committee for Standardization of Oilfield 
Equipment and Materials (CSOEM) provided financial support to the program to facilitate preparation of the test 
samples and procurement of certified hardness test calibration blocks.

The objective of the test program was to develop two independent sets of hardness conversions, one for precipitation 
hardened nickel alloys and the other for martensitic stainless steels, which could be used to ballot two new hardness 
conversion tables with corresponding hardness conversion equations for ASTM Standard E140.

The results of the round robin hardness test program indicated that existing hardness conversions in ASTM E140-
12bE1 Table 1 for non-austenitic steels are not appropriate for martensitic stainless steels, such as those included in 
NACE MR0175/ISO 15156.
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Round Robin Test Program for Development of Hardness Conversions for 
Precipitation Hardened Nickel Alloys and Martensitic Stainless Steels

1	 Scope

This test program was designed to provide the data necessary to develop two independent sets of hardness 
conversions, one for precipitation hardened nickel alloys (PHNA) and the other for martensitic stainless steels 
(MSS), that could be used to ballot two new hardness conversion tables with corresponding hardness conversion 
equations for ASTM Standard E140. 

The members of ASTM Committee E28.06.02 recommended the round robin hardness tests be performed at six 
different companies. The members of API Subcommittee 21 Task Group recommended the various alloys to test, 
and the desired hardness ranges for the test specimens.

2	 Normative References

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

3	 Raw Material for Test Specimens

3.1	 Raw Material for Martensitic Stainless Steel Test Specimens

The test specimens for the MSS portion of this test program were made from three different alloys. They were 
only tested in the 1st round robin (RR1) test.

—	 UNS S41000 

—	 UNS S42400 

—	 UNS J91540 

Annex A.1 provides the information from the material certification for the martensitic stainless steels UNS S41000, 
UNS S42400, and UNS J91540. The test specimens from UNS S41000 were heat treated to four different target 
hardness values, while UNS S42400 and UNS J91540 were heat treated to five different target hardness values 
each.

3.2	 Raw Material for Precipitation Hardened Nickel Alloy Test Specimens

The test specimens for the precipitation hardened nickel alloy portion of this test program were made from four 
different alloys. These alloys were supplied in the solution annealed and precipitation hardened condition, with 
each alloy having a different hardness level. They were tested in the 1st (RR1) and the 2nd (RR2) round robin 
tests. The alloys are as follows:

—	 UNS N09925 (ANSI/NACE MR0175)

—	 UNS N07718 Oil Patch Grade (API 6A718)                   

—	 UNS N07716 (ANSI/NACE MR0175)

—	 UNS N07718 Aerospace Grade (Similar to ASTM B637, AMS 5663)

The information from the material certification for the precipitation hardened nickel alloy test specimens is 
provided in Annex A.2. 
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