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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 APl 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 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 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, 1220 L Street, NW, Washington, DC 20005.

Copyright © 2017 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.

This document was produced under API standardization procedures that ensure appropriate notification and
participation in the developmental process and is designated as an APl 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, 1220 L Street, NW, Washington, DC 20005. 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, 1220 L Street, NW, Washington, DC 20005.

Suggested revisions are invited and should be submitted to the Standards Department, API, 1220 L Street, NW,
Washington, DC 20005, standards@api.org.
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Imperfection and Defect Terminology

1 Scope

This document provides terms, definitions, and example figures of imperfections and defects that occur in
manufacturing steel tubulars. The words imperfection and defect refer to metallurgical and other features of
steel tubular products that may or may not affect the performance of the products. Inspection requirements and
acceptance criteria are not defined in this document and are found instead in the respective product
specification.

2 References

For undated references, the latest edition of the referenced document (including any amendments) applies.

API Specification 5B, Specification for Threading, Gauging, and Thread Inspection of Casing, Tubing, and
Line Pipe Threads

API Specification 5CT, Specification for Casing and Tubing

API Recommended Practice 5C1, Recommended Practice for Care and Use of Casing and Tubing
API Specification 5DP, Specification for Drill Pipe

API Specification 5L, Specification for Line Pipe

API Specification 5LCP, Specification for Coiled Line Pipe

API Recommended Practice 5L1, Recommended Practice for Railroad Transportation of Line Pipe

API Recommended Practice 5L2, Recommended Practice for Internal Coating of Line Pipe for Non-corrosive
Gas Transmission Services

APl Recommended Practice 5L3, Drop-weight Tear Tests on Line Pipe

APl Recommended Practice 5L7, Recommended Practices for Unprimed Internal Fusion Bonded Epoxy
Coating of Line Pipe

APl Recommended Practice 5SI, Recommended Practice for Purchaser Representative Surveillance and/or
Inspection at the Supplier

API Specification 5ST, Specification for Coiled Tubing—U.S. Customary and Sl Units

Kiessling, Roland (with the collaboration of Nils Lange), Non-metallic Inclusions in Steel, Parts |-V, Book 194,
Metals Society: London, 1978

Krauss, George, Steels: Processing, Structure, and Performance, Materials Park, OH: ASM International,
2005, ISBN: 978-0-87170-817-5

Nichols, Robert K., Common HF Welding Defects, East Haven, CT: Thermatool Corp., 1999
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2 API BULLETIN 5T1

3 Terms, Definitions, and Associated Example Figures
For the purposes of this document, the following terms and definitions apply.

Included are photographs (figures) associated with the respective terms and definitions. These are intended
to serve as example(s) illustrating the defined terms but not be the only or absolute representations—they are
not considered to be exclusive or exhaustive in nature.

3.1 Occurrences in Steel Pipe in Locations Other than the Weld

3.11
arc burns
Localized points of surface melting caused by arcing between electrode or ground and pipe surface.

Figure 1

Figure 2

Figure 3
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IMPERFECTION AND DEFECT TERMINOLOGY 3

3.1.2
blister
A raised spot on the surface of pipe caused by expansion of gas in a cavity within the pipe.

NOTE Also see lamination (3.1.9).

——

NOTE Cross section with midwall blister.

Figure 5

NOTE Top view with midwall blister.
Figure 6

3.1.3

crack

A stress-induced separation of the metal characterized by a tip and ratio of length to opening displacement
that, without any other influence, is insufficient in extent to cause rupture of the material.

NOTE Quench cracks in steel result from stresses produced during the austenite-to-martensite transformation, which is
accompanied by an increase in volume.

Figure 7
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4 API BULLETIN 5T1

Figure 8

Figure 9

Figure 10
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IMPERFECTION AND DEFECT TERMINOLOGY 5

314

dent

A local change in surface contour caused by mechanical impact or excessive localized pressure, but not
accompanied by loss of metal.

Figure 11

Figure 12

3.15

eccentricity

A condition in which the pipe OD and ID axes are not coincident, which results in wall thickness variation
around the circumference at a given section plane.

Figure 13
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6 API BULLETIN 5T1

Figure 14

3.1.6
gouge
Elongated grooves or cavities caused by mechanical removal of metal.

NOTE Pipe ID.

Figure 15

NOTE Pipe ID.

Figure 16
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NOTE Pipe OD.
Figure 17

NOTE Pipe OD.
Figure 18

NOTE Pipe OD.
Figure 19

NOTE Pipe OD.
Figure 20
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8 API BULLETIN 5T1

3.1.7
hard spot
An area in the pipe with a hardness level higher than that of the surrounding metal that can result from

variations in the manufacturing process such as localized rapid cooling.

Figure 21

3.1.8
inclusion
Foreign material or nonmetallic particles entrapped within the metal during solidification.

NOTE See reference Steels: Processing, Structure, and Performance and Non-metallic Inclusions in Steel.

Figure 22
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IMPERFECTION AND DEFECT TERMINOLOGY 9

3.1.9
lamination
An internal metal separation creating layers parallel to the surface.

NOTE Also see blister (3.1.2).

Figure 23

Figure 24

Figure 25
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10 API BULLETIN 5T1

3.1.10

lap

Fold of parent metal that has been rolled or otherwise worked against the surface of rolled metal but has not
fused into sound metal.

Figure 26

Figure 27
3.1.11
pit
A depression resulting from the removal of foreign material pressed into the surface during manufacture or
caused by localized environmental corrosion.

NOTE Also see slug (3.1.19).

Figure 28
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IMPERFECTION AND DEFECT TERMINOLOGY 11

Figure 29

Figure 30
3.1.12
plug scores
Internal longitudinal grooves occurring in seamless pipe that can be caused by pieces of metal adhering to the
high-mill plug.

Figure 31
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12 API BULLETIN 5T1

Figure 32

Figure 33

3.1.13
ring mark/pattern
Hot mill induced variation of ID surface.

Figure 34
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IMPERFECTION AND DEFECT TERMINOLOGY 13

Figure 35

3.1.14

roll mark

Surface imperfections that are caused by improper roll alignment or roll surface damage and may be periodic
or continuous.

NOTE Internal surface.

Figure 36

NOTE Internal surface.

Figure 37 Documents
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14 API BULLETIN 5T1

NOTE Periodic external surface.

Figure 38

NOTE Continuous external surface.

Figure 39

3.1.15

scab
An imperfection in the form of a shell or veneer that may be attached to the surface by sound metal and can

have its origin in a parent metal defect.

il 5 - .\r‘.mMW

NOTE Internal surface.

Figure 40

NOTE Internal surface.

Figure 41 Documents
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