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SPECIAL NOTES

API publications necessarily address problems of a general nature. With respect to par-
ticular circumstances, local, state, and federal laws and regulations should be reviewed.

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to
warn and properly train and equip their employees, and others exposed, concerning health
and safety risks and precautions, nor undertaking their obligations under local, state, or fed-
eral laws.

Information concerning safety and health risks and proper precautions with respect to
particular materials and conditions should be obtained from the employer, the manufac-
turer or supplier of that material, or the material safety data sheet.

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.

Generally, API publications are reviewed and revised, reaffirmed, or withdrawn at least
every 5 years. Sometimes a one-time extension of up to two years will be added to this re-
view cycle. This publication will no longer be in effect 5 years after its publication date as
an operative API publication or, where an extension has been granted, upon republication.
Status of the publication can be ascertained from the API Authoring Department [telephone
(214) 953-1101]. A catalog of API publications and materials is published annually and up-
dated quarterly by API, 1220 L Street, N.W., Washington, D.C. 20005.

This document was produced solely for the purpose of disseminating technical infor-
mation, and is not an API standard. Questions concerning the interpretation of the content
of this document or comments and questions concerning the procedures under which this
document was developed should be directed in writing to the director of the Exploration
and Production Department, American Petroleum Institute, 1220 L Street, N.W., Washing-
ton, D.C. 20005. Requests for permission to reproduce or translate all or any part of the
material published herein should also be addressed to the director.

API techncial reports 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 federal, state, or municipal regu-
lation with which this publication may conflict.

API technical reports are published to facilitate the broad availability of the informa-
tion contained therein. These documents are not intended to obviate the need for applying
sound engineering judgment regarding when and where this information should be utilized.
The formulation and publication of API technical reports is not intended in any way to in-
hibit anyone from using any other data, information, or practices.

Copyright © 1995 American Petroleum Institute
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FOREWORD

This technical report is under the jurisdiction of the API Subcommittee on Valves and
Wellhead Equipment. It is a report of the methodology and conclusions of a task group
study of material toughness requirements for equipment covered by API Specification 6A,
Specification for Wellhead and Christmas Tree Equipment. The report was first issued as
API Bulletin 6AM, First Edition, September 1, 1989, and was reaffirmed and reissued in
1995 as a technical report designated API 6 AM.

This document was produced solely for the purpose of disseminating technical infor-
mation and is not an API standard. 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 guar-
antee 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 federal,
state, or municipal regulation with which this publication may conflict.

Suggested revisions are invited and should be addressed to the director of the Explo-
ration and Production Department, American Petroleum Institute, 1220 L Street, N.W.,
Washing ton, D.C. 20005.

This publication shall become effective on the date printed on the cover but may be used
voluntarily from the date of distribution.

SUMMARY

CVN toughness requirements can be used as a quality assurance measure in API Speci-
fication 6A equipment to screen materials with poor notch toughness. This should help to
minimize brittle fracture of wellhead and of christmas tree equipment in the field.

A minimum average of 15 ft-lb is justified in API Specification 6A for all temperature
classifications of all PSL levels of equipment. This does not preclude the use of the current
lateral expansion requirements for PSL level 4 equipment. The Task Group recommends
20 ft-lb. This compromise required that the Task Group stipulate 15 ft-lb in the transverse
direction: in order to satisfy logic that required 15 ft-lb in the transverse direction, a lon-
gitudinal ÒequivalentÓ was necessary.

Additional work is required to establish brittle fracture criterion for API Specification
6A materials using Charpy-fracture mechanics correlations.
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1

1 Scope

1.1 INITIAL TASK GROUP CHARGE

The July 30, 1986, API Subcommittee Meeting Minutes
contained the Material Toughness Task Group Charge. It
comprised Attachment 6. The charge(s) were:

1. Evaluate the material toughness requirements for API
Specification 6A materials, for acceptance worldwide.
2. Perform a survey of the industry and review literature for
material toughness values based on technical data and design
requirements.
3. Devise a method or action to resolve difference between
the European and U.S. opinions on material toughness.
4. Establish work groups to prepare appropriate revisions
to API Specification 6A for ballot by June 1987.

1.2 AMENDED TASK GROUP CHARGE

The Task Group came to several conclusions based on the
charges:

Charge 1: The Task Group could not evaluate worldwide
parameters necessary for acceptance of API Specification
6A materials toughness requirements. The justification for
other groupsÕ requirements was not readily obvious.
Charge 2: The members of the Task Group comprised a
cross section of industry users and manufacturers which
have worldwide exposure. The Task Group could not docu-
ment any materials related failures on equipment whose
materials had met the API Specification 6A requirement of
15 ft-lb. All documentable failures did not meet the exist-
ing requirements. A literature survey revealed no technical
data or design requirements which are relatable to API
Specification 6A equipment design or usage.
Charge 3: The differences between U.S. and European
opinions on material toughness relate directly to a differ-
ence in philosophy. There are several differences, but the
major difference is that the Europeans feel that the Charpy
value relates to design while the U.S. opinion is that the
Charpy test is a quality assurance exercise in sorting out
Òrogue materials.Ó All other differences stem from that ma-
jor premise.

Unfortunately, the technical justification of either of the
requirements is unclear. The historical evidence indicates
that both approaches are conservative since no API Speci-
fication 6A equipment failures have been attributed to brit-
tle materials which met the requirements of the existing
standards.

Therefore, the Task Group decided to start with a clean
sheet and adopted the charge to ÒDetermine what is neces-
sary to prevent brittle fracture in the field.Ó

Charge 4: With this charge in mind, the Task Group estab-
lished work groups for:

a. Literature survey.
b. Literature evaluation.
c. Correlations and calculations.
d. Position paper containing proposed changes.

2 General History of API 6A/6D Activities
Relative to Impact Testing of Materials

2.1 About 1969/70, at the API meeting in Los Angeles, a
committee was set up to review the materials listed in API
Specification 6A and Specification 6D for low temperature
service. This interest was generated by the activities of the
Alaska Pipeline Project.

2.2 The directions given by API committees were to re-
view the materials listed in API Specification 6A and Speci-
fication 6D and to remove those materials which would not
meet the standard Charpy V notch requirements of 15 ft-lb
average, none less than 12 ft-lb at Ð20¡ F. The Ð20¡ F tem-
perature was selected simply because that was the low end of
the temperature range for API products at that time. In re-
viewing these materials, it became very apparent to the com-
mittee members that most of the materials listed would not
meet the standard Charpy requirements at Ð20¡ F and that
some of the materials were even questionable above +32¡F.

With this in mind, a call was put forth to all API members
to report and document, if possible, any failures of API
equipment which could be attributed to low notch toughness.
No such failures were reported even in the Canadian or North
Sea sectors. Since no failures were reported, and since it was
well known that impact test values are generally considered
relative in nature and are not used as a design tool, the com-
mittee was put in a quandary as to what action should be
taken. There was considerable discussion on how the indus-
try would react to removing a material from the API specifi-
cations which had been used very successfully for twenty or
thirty years with no reported problems. and at the same time,
support its existence and continued use in the field.

2.3 The final decision was to leave the need for impact
testing at temperatures above Ð20¡ F up to the users, who
could request impact testing at any temperature and stipulate
any values they desired.

Equipment below Ð20¡F would automatically require im-
pact testing. The test temperature and energy requirements
have changed somewhat over the years and have eventually
evolved into the requirements of the current API Specifica-
tion 6A and Specification 6D.
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