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SPECIAL NOTES

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

APl 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 par-
ticular materials and conditions should be obtained from the employer, the manufacturer or
supplier of that material, or the material safety data sheet.

Nothing contained in any APl publication is to be construed as granting any right, by
implication or otherwise, for the manufacture, sale, or use of any method, apparatus, or prod-
uct covered by letters patent. Neither should anything contained in the publication be con-
strued as insuring anyone against liability for infringement of |etters patent.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at |east every
five years. Sometimes a one-time extension of up to two years will be added to this review
cycle. This publication will no longer be in effect five years after its publication date as an
operative API standard or, where an extension has been granted, upon republication. Status
of the publication can be ascertained from the APl Standards department telephone (202)
682-8000. A catalog of API publications, programs and services is published annually and
updated biannually by API, and available through Global Engineering Documents, 15 Inv-
erness Way East, M/S C303B, Englewood, CO 80112-5776.

This document was produced under API standardization procedures that ensure appropri-
ate notification and participation in the developmental process and is designated as an API
standard. Questions concerning the interpretation of the content of this standard or com-
ments and questions concerning the procedures under which this standard was devel oped
should be directed in writing to the Director of the Standards department, American Petro-
leum Ingtitute, 1220 L Street, N.W., Washington, D.C. 20005. Requests for permission to
reproduce or trandate all or any part of the material published herein should be addressed to
the Director, Business Services.

API standards are published to facilitate the broad availability of proven, sound engineer-
ing and operating practices. These standards are not intended to obviate the need for apply-
ing sound engineering judgment regarding when and where these standards should be
utilized. The formulation and publication of APl standards 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 prod-
ucts do in fact conform to the applicable API standard.

All rights reserved. No part of this work may be reproduced, 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, 1220 L Street, N.W,, Washington, D.C. 20005.

Copyright ©2004 American Petroleum Institute



FOREWORD

API publications may be used by anyone desiring to do so. Every effort has been made by
the Ingtitute 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
fromits use or for the violation of any federa, state, or municipal regulation with which this
publication may conflict.

Suggested revisions are invited and should be submitted to API, Standards department,
1220 L Street, NW, Washington, DC 20005, standards@api.org.
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Welding Inspection and Metallurgy

1 Scope

This recommended practice provides guidance to the API
authorized inspector on welding inspection as encountered
with fabrication and repair of refinery and chemical plant
equipment and piping. Common welding processes, welding
procedures, welder qualifications, metallurgical effects from
welding, and inspection techniques are described to aid the
inspector in fulfilling their role implementing API 510, API
570, APl Std 653 and APl RP 582. The level of learning and
training obtained from this document is not a replacement for
the training and experience required to be an American Weld-
ing Society (AWS) Certified Welding Inspector (CWI).

This recommended practice does not require al welds to
be inspected; nor does it require welds to be inspected to spe-
cific techniques and extent. Welds selected for inspection, and
the appropriate ingpection techniques, should be determined
by the welding inspectors, engineers, or other responsible
personnel using the applicable code or standard. The impor-
tance, difficulty, and problems that could be encountered dur-
ing welding should be considered by al involved. A welding
engineer should be consulted on any critical, speciaized or
complex welding issues.

2 References

2.1 CODES AND STANDARDS

The following codes and standards are referenced in this
recommended practice. All codes and standards are subject to
periodic revision, and the most recent revision available
should be used.

AP

API 510 Pressure Vessel Inspection Code: Mainte-
nance, Inspection, Rating, Repair, and
Alteration

API 570 Piping Inspection Code:  Inspection,
Repair, Alteration, and Rerating of In-Ser-
vice Piping Systems

RP 578 Material Verification Programfor New and
Existing Alloy Piping Systems

RP 582 Recommended Practice and Supplemen-
tary Welding Guidelines for the Chemical,
Qil, and Gas Industries

Std 650 Welded Sedl Tanksfor Oil Storage

Std 653 Tank Inspection, Repair, Alteration, and
Reconstruction

Publ 2201 Procedures for Welding or Hot Tapping on

Equipment in Service

ASME?
B31.3 Process Piping
Boiler and Pressure Viessel Code Section V, Nondestructive
Examination; Section VIII, Rules for Con-
struction of Pressure Vessals, Section [X,
Qualification Sandard for Welding and
Brazing Procedures, Welders, Brazers, and

Welding and Brazing Operators
Practical Guide to ASME Section |IX—Welding
Qualifications

ASNT?2
ASNT Central Certification Program

CP-189 Sandard for Qualification and Certifica-
tion of Nondestructive Testing Personnel
SNT-TC-1A  Personnel Qualification and Certification
in Nondestructive Testing
AWS3
A24 Sandard Symbols for Welding, Brazng,
and Nondestructive Examination
A3.0 Sandard Welding Terms and Definitions
A5 XX Series of Filler Metal Specifications
B1.10 Guide for the Nondestructive Inspection of
Welds
CASTI4
CASTl Guidebook to ASME Section |IX—Welding

Qualifications

WRC®
Bulletin 342 Sainless Sedl Weld Metal: Prediction of
Ferrite Content

2.2 OTHER REFERENCES

The following codes and standards are not referenced
directly in this recommended practice. Familiarity with these
documents may be useful to the welding engineer or inspec-
tor as they provide additional information pertaining to this
recommended practice. All codes and standards are subject to

IASME International, 345 East 47th Street, New York, New York
10017. www.asme.org

2American Society for Nondestructive Testing, Inc., 1711 Arlington
Lane, PO. Box 28518, Columbus, Ohio 43228-0518. www. asnt.org
3American Welding Society, 550 N.W. LeJeune Road, Miami, Flor-
ida 33135. www.aws.org

4Codes and Standards Training Inc., Suite 210, 10544 106 Street,
Edmonton AB T5H 2X 6, Canada. www.casti.ca

SWelding Research Council, PO. Box 1942, New York, New York
10056. www.forengineers.org/wrc/





