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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 ar. s
information or process disclosed in this publication. Neither API nor any of API's employees, subcontractoic,
consultants, or other assignees represent that use of this publication would not infringe upon privately ovned rights.

Classified areas may vary depending on the location, conditions, equipment, and substances involved > ariy given
situation. Users of this technical report should consult with the appropriate authorities having jurisc tio.»

Users of this technical report should not rely exclusively on the information contained in i1is document. Sound
business, scientific, engineering, and safety judgement should be used in employing. tiic.it formation contained
herein.

API publications may be used by anyone desiring to do so. Every effort has been -1ade by the Institute to assure the
accuracy and reliability of the data contained in them; however, the Institute makes =0 representation, warranty, or
guarantee in connection with this publication and hereby expressly discla.ms any liability or responsibility for loss or
damage resulting from its use or for the violation of any authorities havina iui’*.aicdon with which this publication may
conflict.

API publications are published to facilitate the broad availability. ot proven, sound engineering and operating
practices. These publications are not intended to obviate 1e need for applying sound engineering judgment
regarding when and where these publications should be utilizeu. T*ie 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 canicrmance with the marking requirements of an API standard
is solely responsible for complying with all the «ap licavle requirements of that standard. APl does not represent,
warrant, or guarantee that such products do in fe.7« cc nform to the applicable API standard.

Al igi‘s reserved. No part of this work may be reproduced, stored in a retrieval system, or transmitted by any means, electronic,
~iecl.anical, photocopying, recording, or otherwise, without prior written permission from the publisher. Contact the Publisher, API
Publishing Services, 1220 L Street, N.W., Washington, D.C. 20005.

Copyright © 2008 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, 1220 L Street, NW,
Washington, D.C. 20005, standards@api.org.
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Technical Report on Capabilities of API Flanges Under Combinations of Load

1 Scope

This technical report presents the results of analysis work done in PRAC 86-21 to establish the load capacity of all
flanges given in the April 1986 Editions of APl 6A and API 6AB. A total of 69 different geometries were analyz::d
initially. The various loads considered were:

— bolt makeup (preload),

— internal pressure,

— tension, and

— bending moment.

All 69 flanges were analyzed with an axisymmetric finite element model for each of ti = for.r load cases. A post-
processor program was written to calculate the maximum moment capacity for.ve=ictis 1> els of pressure and tension,
based on linear superposition of results. Three different criteria were used to >stai lish the maximum moment, as

follows.

a) ASME Section VI, Division 2 allowable stress categories for the fl=..ge . ith the basic membrane stress allowable
established by API.

b) Allowable bolt stresses as established by API.

c) Loss of preload on the ring joint. The results of this post-proccssing are presented in plots of pressure vs. allowable
moment for various tension levels in Section 4.

There are several limitations to this work which si.2uid be understood. First, the effects of transverse shear or torsion
were not considered in the analysis. Second tke results are for static loading only. No dynamic, fatigue, or fretting
phenomena were considered in these rezulw. 7 hird, no thermal stresses or elevated temperature effects were
considered for this technical report. Finolly, *hese charts are not intended to replace a critical evaluation of any
particular connection in an application v.:>< ‘e the charts show the flange to be marginal. The charts are intended to be
used only as general guidelines fo' dzsign.

Subsequent to the completicn o1 this work, the 5 1/8 in. 15,000 psi flange was added to API 6A.This new flange was
analyzed with the ABAQU*s ge eral-purpose finite-element system, using a half-symmetry three-dimensional model
in order to find the same datc as shown for the other flanges in this technical report.

Details of the analysi. of the 5 1/8 in. 15,000 psi flange can be found in the report, “Finite Element Analysis of 5 1/8 in. ksi

API 6BX Flange”, v.hich was prepared for API by Stress Engineering Services. The report, SES Report Number
PN114809, is dated February 2006.
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