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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 APl 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. APl 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 © 2010 American Petroleum Institute



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.

Shall: As used in a standard, “shall” denotes a minimum requirement in order to conform to the specification.

Should: As used in a standard, “should” denotes a recommendation or that which is advised but not required in order
to conform to the specification.

This document was produced under API standardization procedures that ensure appropriate notification and
participation in the developmental process and is designated as an API 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.



Contents

Page
1 Yoo o1 1
2 Normative References . ........ ..ot i it e it et a s a e e 1
3 Terms and Definitions. .. ... .o s 2
4  Symbols, Abbreviationsand Gauge List . ............ccoiiiiiiiiii i e 6
41 SYMDOIS .. ..o e e e a e 6
4.2 Abbreviations. . ... ... ...t i e 8
43 Gauge List . ... e e e e a e 8
5 Functional Requirements . .. ... ... . . it i it ittt rea et aaneesannerannnennns 1"
6 Technical Requirements . . . ... ... . i it it ittt ettt asae e anneesannesnnaneennnns 1"
6.1 General RequUirements ... .........uuiuiiiiintit ittt ia e et ta e a e i aaaaaaaaas 1"
6.2 Design ReqUIremeNnts . ... ... .. ittt it ittt it et a it e 12
6.3 Materials . ... ..o e 12
7 Manufacturer Requirements ... ........ ...ttt ettt e e sa s senanasnenss 13
7% B € 1= 5 =T - 13
7.2 Quality Control. . ... .ottt ittt ettt e e e e aa e e e 13
7.3 ProductIdentification .. ......... ...t i i 15
7.4 DocUMENtatioN ... ...ttt it ittt e e 15
Annex A (normative) Steel Sucker Rods and Pony Rods. ........... ... ittt e nannn 16
Annex B (normative) Polished Rods and Liners . . ............iiiiiiiiirii ittt ia e neraennnanns 29
Annex C (normative) Sucker Rod Couplings, Polished Rod Couplings, and Sub-couplings .............. 37
Annex D (normative) Fiber Reinforced Plastic (FRP) SuckerRods. . ....... ... ... ... i, 48
Annex E (normative) Sinker Bars. . . .. ... ..ottt i i e e 53
Annex F (normative) Polished Rod Clamps . .. ... ..ottt i i it at et e e enaaennens 57
Annex G (normative) Stuffing BoXes. . . ... ...ttt i i e i e e 60
Annex H (normative) PUMPING TeES . . . ...t ot ittt it i ettt et e et a e aa s anansaraeanranannnnns 62
Annex | (normative) Thread Gauge Specification . ........ ... ... et eaeaenn 64
Annex J (informative) Sucker Rod Pumping System lllustration.............. ... ... ... .. i, 83
Annex K (informative) Representative Examples of Discontinuities. . ................... ... ... ... ... 84
Annex L (informative) Use of the APl Monogram By Licensees ..............cciiiiriirnrnnrncnnnnnns 88
Bibliography . . ... .. e e e e 91
Figures
A.1 Steel Sucker Rod and Pony Rod lllustration .. ........ ... ... i e iannnns 16
A2 Thread FOrm. ... .. i it e et et et et a s a s a e a s a s asaca s n a e aenanens 19
A.3 Sucker ROd ConneCtioN . . ... oottt ittt s et a s ea i s e e a s a s a i a e 21
B.1 Polished Rod ConNeCtioNn. .. ... ...iuitiii ittt it a e n e e s enasasnsnsannannnns 30
C.1 Sucker Rod Coupling, Polished Rod Coupling, and Sub-Coupling .................. ...t 38
C.2 Sucker Rod Coupling lllustration .. ............. . ittt it e eaeaeranaeaannns 4
C.3 Polished Rod Coupling lllustration . . . ........... ... it i it et et e aaenaenns 42



Contents

Page
C.4 Rockwell A Hardness Determinationof Base Metal .......... ... ... i, 43
C.5 Vickers Micro-hardness Determination of Spray MetalCoating ... ............ ... ... iiiiin... 44
D.1 General Dimensions for FRP SuckerRod PinEnds . ......... .. ... . it 48
E.1 SinkerBar Nomenclature . . .. .......... ittt it et et et e et et e 53
11 Go Pin-thread Gauges (For Gauging Sucker Rod Pin Connections) ............................. 69
.2 No-go Pin-thread Gauges (For Gauging Sucker Rod and Polished Rod Pin Connections)........... 70
1.3 Go Box-Thread Gauges (For Gauging Box Connections) ............ ... .. ... iiiiiiiinnnnnnn 72
1.4 Box-cone Gauges (For Gauging Box Connections) ............ ... it iiiiarnnnnnn 74
1.5 No-go Box-thread Gauges (For Gauging Box Connections) ... .............ciiiiiiirinnnnnnnnn 75
1.6 Go Pin-thread Gauges (For Gauging Polished Rod Pin Connections)............................ 77
1.7 Pin-cone Gauges (For Gauging Polished Rod Pin Connections) ................................ 79
Tables
A.1 Dimensions and Tolerances for Steel Sucker Rods and SteelPonyRods ........................ 17
A.2 Specified DimensionsforPinEnd Threads . ..............c ittt it iaaeaennennns 18
A.3 Thread Form Dimensional Relationships. . ........... ... i ittt e e e nnneennns 20
A.4 Chemical Composition of Steel Sucker Rods ........... ... it it i iia i inenennns 21
A.5 Mechanical Properties of Steel Sucker Rods and PonyRods. ................. ... ..ciiiiea... 22
A.6 Dimensional Inspection of Steel Sucker Rods, Steel Pony Rods, and SinkerBars ................. 23
A.7 Color Marking Requirements . . . ... ... .ottt e ettt e e ta e aae s acaeaerarannnnns 27
B.1 General Dimensions and Tolerances for Polished Rod Liners ..................... ... oo, 30
B.2 General Dimensions for Polished Rod Liners . ........... ... ittt et ieenannennns 31
B.3 Polished Rod Pin Connection Dimensional Requirements ............... ... iiiiiiiinnnnnnnn 32
B.4 Dimensional Inspection of Polished Rods .. ..............c . il i et ennaeennns 34
B.5 Sprayed Metal Chemical Composition for Polished Rods and Polished Rod Liners ................ 35
C.1 External Dimensions and Tolerances for Sucker Rod Couplings, Polished Rod
Couplings, and SUb-COUPIINGS .. ... ...ttt ittt e e enaraanrarananenenns 39
C.2 Dimensional Requirements for Polished Rod and Sucker Rod Box Connections .................. 40
C.3 Sprayed Metal Coating Chemical Composition. ........... ... ... ittt iinenaenns 44
C.4 Dimensional Inspection of Sucker Rod Couplings, Polished Rod Couplings, and Sub-couplings . ... 46
D.1 General Dimensions and Tolerances for FRP Sucker Rods and PonyRods....................... 49
D.2 FRP Sucker Rod End Fitting Grades and Mechanical Properties .. ................. ... ... ... ... 50
E.1 General Dimensions and Tolerances for SinkerBars. ... .......... ... ... i iiiiinnrnnnnn 54
E.2 Mechanical Strength Properties . ......... ... .. it it taa e ananrannnnn 55
11 P7 Go Pin-thread Truncated Setting Plug Gauge, P8 Go Pin-thread Ring Gauge. . ................. 68
.2 P5 No-go Pin-thread Truncated Setting Plug Gauge, P6 No-go Pin-thread Ring Gauge ............. 70
1.3 B1 Go Box-thread Ring Gauge (Checking Ring), B2 Go Box-thread PlugGauge................... 71
1.4 B3 Box-cone Ring Gauge (Fitting Ring), B4 Box-conePlugGauge ...............coivirnurnnnnn. 73
1.5 B5 No-go Box-thread Ring Gauge (Checking Ring), B6 No-go Box-thread Plug Gauge ............. 75
1.6 P1 Go Pin-thread Truncated Setting plug Gauge, P2 Go Pin-thread RingGauge . .................. 76
1.7 P3 Go Pin-cone Plug Gauge (Fitting Plug), P4 Pin-cone RingGauge. .....................cocu... 78
1.8 Tolerances for Reference Master Gauges ..............cciiirirnrnrnnnrnrnnraeaennrnennns 80
1.9 Allowable Axial Variation of Shoulder Face . ...............i ittt et ieaenaennns 80



Introduction

This specification has been developed by users, purchasers, suppliers and manufacturers of sucker rods, polished
rods and liners, coupings, sinker bars, polished rod clamps, stuffing boxes, and pumping tees intended for use in the
petroleum and natural gas industry worldwide. This specification is intended to give requirements and information to
all parties in the design, manufacture and selection of sucker rods, polished rods and liners, coupings, sinker bars,
polished rod clamps, stuffing boxes, and pumping tees. Furthermore, this specification addresses the minimum
requirements with which the manufacturer is to claim conformity with this specification.

Included within this specification are normative annexes specifying equipment requirements and an informative
annex providing a system illustration.

Attention is brought to users of this specification that requirements above those outlined in this specification can be
required for individual applications. This specification is not intended to inhibit a manufacturer from offering, or the
user or purchaser from accepting alternative equipment or other engineering solutions. This can be particularly
applicable where there is innovative or developing technology. Where an alternative is offered, it is the responsibility
of the manufacturer to identify any variations from this specification.

In this specification, quantities expressed in United States Customary (USC) units are also, where practical,

expressed in International System (SI) units, either in parentheses in the text or on separate data sheets. USC units
shall be the controlling units, Sl units are included as a convenience for the user of this specification.

Vi



Specification for Sucker Rods, Polished Rods and Liners, Couplings, Sinker Bars,
Polished Rod Clamps, Stuffing Boxes, and Pumping Tees

1 Scope

This specification provides the requirements and guidelines for the design of steel sucker rods and pony rods,
polished rods, polished rod liners, couplings and sub-couplings, fiber reinforced plastic (FRP) sucker rods, sinker
bars, polished rod clamps, stuffing boxes, and pumping tees as defined herein for use in the sucker rod lift method for
the petroleum and natural gas industry. Annex A through Annex H provide the requirements for specific products.
Annex | includes the requirements for thread gauges, Annex J illustrates the components of a sucker rod lift system,
and Annex K shows examples of sucker rod discontinuities.

This specification does not cover sucker rod guides, sucker rod rotators, shear tools, on-off tools, stabilizer bars,

sealing elements used in stuffing boxes, or interface connections for stuffing boxes and pumping tees. Also,
installation, operation and maintenance of these products are not included in this specification.

2 Normative References

The following referenced documents are indispensable for the application of this document. For dated references,
only the edition cited applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

API Specification Q1/ISO 29001:2007, Specification for Quality Programs for the Petroleum and Natural Gas Industry
API Specification 5B, Threading, Gauging and Thread Inspection of Casing, Tubing and Line Pipe Threads
ANSI/ASME B1.1 1, Unified Inch Screw Threads, (UN and UNR Thread Form)

ANSI/ASQ Z1.4 2Sampling Procedures and Tables for Inspection by Attributes

ASTM A370 3, Standard Test Methods and Definitions for Mechanical Testing of Steel Products

ASTM A395, Standard Specification for Ferritic Ductile Iron Pressure-Retaining Castings for Use at Elevated
Temperatures

ASTM A536, Standard Specification for Ductile Iron Castings

ASTM A751, Standard Test Methods, Practices, and Terminology for Chemical Analysis of Steel Products
ASTM D2583, Test Method for Indention Hardness of Rigid Plastics by Means of a Barcol Impressor
ASTM D2584, Test Method for Ignition Loss of Cured Reinforced Resins

ASTM D4475, Test Method for Apparent Horizontal Shear Strength of Pultruded Reinforced Plastic Rods by the
Short-Beam Method

ASTM E18, Standard Test Methods for Rockwell Hardness and Rockwell Superficial Hardness of Metallic Materials

ASTM E384, Standard Test Method for Microindentation Hardness of Materials

1 ASME International, 3 Park Avenue, New York, New York 10016-5990, www.asme.org.
2 American Society for Quality, P.O. Box 300, Milwaukee, Wisconsin 53201-3005, www.asq.org.
3 ASTM International, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania 19428, www.astm.org.
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