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SPECIAL NOTES

API publications necessarily address problems of a general nature. With respect to partic-
ular 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, concemning 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 manufacturer
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 prod-
uct covered by letters patent. Neither should anything contained in the publication be con-
strued as insuring anyone against liability for infringement of letters patent,

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least
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 AP1 Authoring Department [telephone
(202) 682-8000]. A catalog of API publications and materials is published annually and
updated quarterly by API, 1220 L Street, N.W., Washington, D.C. 20003,

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 developed
should be directed in writing to the director of the Authoring Department (shown on the title
page of this document), American Petroleum Institute, 1220 L. Street, N.'W., Washington,
D.C. 20005. Requests for permission to reproduce or translate all or any part of the material
published herein should also be addressed 1o the director.

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 API 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, API 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
transmirtted 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, D.C. 20005.

Copyright ® 1998 American Petroleum Institute
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FOREWORD

This specification is under the jurisdiction of the Subcommittee on Field Operating
Eguipment of the American Petroleum Institute.

This standard shall become effective on the date printed on the cover but may be used vol-
untarily from the date of distribution.

AP 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 federal, state, or municipal regulation with which this
publication may conflict.

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

Attention users: Portions of this publication have been changed from the previous edition.
The locations of substantive changes have been marked with bar notations in the margins, as
shown to the left of this paragraph. The bar notations are not used for numerous editorial
changes, such as renumbering of sections or paragraphs, which were necessitated by refor-
matting of this publication {i.e., Section 3 formerly was 2.2, and Sections 4 through 15 for-
merly were Sections 3 through 14). The bar notations are provided as an aid to users, and
API makes no warranty as to their completeness.
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Specification for Sucker Rods

1 Scope
1.1 COVERAGE

This specification covers: 1) steel sucker rods; 2) fiber
reinforced plastic (FRP) sucker rods; 3) couplings, subcou-
plings, and polished rod connections; 4) polished rods; 35)
stuffing boxes and pumping tees; 6) polished-rod clamps; and
7y sinker bars.

2 References

This specification includes by reference, either in total or
in part, other API, industry, and government standards listed
below. The extent of each reference is detailed as it is made.

API
RP 11BR-89 With July 1, 1991 Supplement 2, Rec-
ommended Practice for Care and
Handling of Sucker Rods
Spec 5B-96 Specification for Threading, Gaug-
ing, and Thread Inspection of Cas-
ing, Tubing, and Line Pipe Threads
ANSFASQC
Z1.4-93 Sampling Procedures and Tables for
Inspection by Attributes
ASME?
B1.1-89 Unified Inch Screw Threads (UN and
UNR Thread Form)
ASNT?
SNT-TC-1A-88  Recommended Practice
ASTM*
A370-92 Standard Test Methods and Defini-
tions for Mechanical Testing of Steel
Products
A395-88 Standard Specification for Ferritic

Ductile  Iron  Pressure-Retaining
Castings for Use at Elevated Tem-
peratures

'American National Standards Institute, Inc./American Society for Quality
Control, 1430 Broadway, New York, New York 10018.

*American Society of Mechanical Engineers, 345 East 47th Street, New
York, New York 10017.

*American Society for Nondestructive Testing, 1711 Arlington Lane, Colum-
bus, Ohio 43228-0518.

*American Society for Testing and Materials, 100 Barr Harbor Drive, West
Conshohocken, Pennsylvania 19428,

AS536-84 Standard Specification for Ductile
Iron Castings

Standard Test Methods, Practices,
and Terminology for Chemical Anal-
vsis of Sreel Products

Test Method for Indention Hardness
of Rigid Plastics by Means of a Bar-
col Impressor

Test Method for lIgnition Loss of
Cured Reinforced Resins

Test Method for Apparent Horizontal
Shear Strength of Pultruded Rein-
Jforced Plastic Rods by the Short-
Beam Method

Standard Test Methods for Rockwell
Hardness and Rockwell Superficial
Hardness of Metallic Materials
Standard Test Method for Liguid
Penetrant Examination

Standard Test Method for Micro-
hardness of Materials

AT51-90

D2583-87

D2584-68

D4475-85

E18-92

E165-91

E384-89

NACE’
MR0175-92 Standard Recommended Practice
Sulfide Stress Cracking Resistant
Metallic  Materials  for  Oilfield
Equipment
Visual Standard for Surfaces of New
Steel Airblast Cleaned with Sand
Abrasive
Visual Standard for Surfaces of New
Steel Centrifugally Blast Cleaned
with Steel Grit and Shot

TMO0170-70

TMO175-75

3 Abbreviations

Abbreviations used within this specification are defined
below:

AISI American Iron and Steel Institute

ANSI American National Standards Institute

APl American Petroleum Institute

ASME  American Society of Mechanical Engineers
ASNT American Society for Nondestructive Testing
ASQC American Society for Quality Control
ASTM  American Society for Testing and Materials
NACE National Asseciation of Corrosion Engineers

SNACE International, P.O. Box 218340, Houston, Texas 77218-8340.
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2 APl RECOMMENDED PRACTICE 11B

4 Design Control
4.1 GENERAL

Products designed and manufactured in accordance with
this specification shall be constructed of materials in compli-
ance with the appropriate sections of this specification and
shall comply with the dimensions given in the appropriate
sections of this specification.

4.2 DESIGN DEVELOPMENT

Design development shall be conducted and documented.
The design shall conform to the requirements of this specifi-
cation and any other referenced specifications. Methods,
assumnptions, formulae, calculations, and testing as required
to show design conforms to requirements shall be docu-
mented.

4.3 DESIGN DOCUMENTATION

Design documentation shall include drawings, and as
required, assumptions, formulae, calculations, design require-
ments, testing, and acceptance criteria. Design documentation
medium shall be clear, legible, reproducible, and retrievable.

4.4 DESIGN VERIFICATION

Manufacturers shall conduct and document verification of
design to requirements of this specification.

45 DESIGN REVIEW

Design documentation shall be reviewed and verified by
qualified individuals other than the individual(s) who devel-
oped the original design.

4.6 DESIGN CHANGES

Design changes that affect conformance to this specifica-
tion’s requirements shall be controlled and processed as the
original design and documentation.

5 Material
51 STEEL SUCKER RODS
5.1.1 Chemical Composition

The chemical composition of steel sucker rods and steel
pony rods shall be any composition of AISI recommended
series steel listed in Table 1 which can be effectively heat
reated to the mechanical property requirements of API
Grades K, C, and D rods as shown in Table 2. The exact
chemical composition shall be detailed in the material specifi-
cation of the manufacturer.

COPYRI GHT 2000 Anerican PetroleumlInstitute
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Table 1—Chemical Composition of Stesl Rods

API Grade Chemical Composition
K AISI 46X X Series Steel
C AISI 10XX Series Steel

AISI 13X X Series Steel
D Carbon AlSI 1OXX Series Steel
AISI 15XX Series Steel

D Alloy AISI 41 XX Series Steel

D Special Special*

*Special Alloy shall be any chemical compesition that contains a combina-
tion of Nickel, Chromium, and Molybdenum that total a minimum of 1.15
percent alloying content.

Table 2—Mechanical Strength Properties
of Steel Rods

Minimum Yield Minimum Maximum
API 02% Offset Tensile Tensile
Grade psi  (Mpa) psi  (Mpa) psi  (Mpa)
K 60,000 (414) 90,000 (620) 115,000 (793)
C 60,000 (414) 90,000 (620) 115,000 (793)
D 85,000 (586) 115,000 (793) 140,000 (965)

5.1.1.1 Chemical analysis shall be performed on each heat
of steel used in the manufacturer of sucker rods or pony rods.
This analysis shall be in accordance with ASTM A751.

6.1.1.2 A Certified Material Test Report for the heat of
stee] from the original mill manufacturer is an acceptable
means to comply with 5.1.1.1.

5.1.2 Mechanical Properties

The mechanical properties of steel sucker rods and steel
pony rods shall conform to the strength values listed in
Table 2.

52 FRP SUCKER RODS
5.2.1 Endfitting Chemical Composition

5.2.1.1 FRP sucker rod and FRP pony rod end fittings shall
conform to one of the chemical compositions and grades as
listed in Table 1 or the following:

Grade A This material shall meet the requirements of
NACE MRO0175 with the exclusion of para-
graph 10.3.1 on Sucker Rod Pumps and
Sucker Rods.

Grade B Any chemical composition heat treated to

give the specified mechanical properties in
Table 3.
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5.2.1.2 The exact chemical composition shall be detailed
in the material specification of the manufacturer.

5.2.1.3 Chemical analysis sha!l be performed on each heat
of steel used in the manufacture of endfittings. This analysis
shall be in accordance with ASTM A751.

5.2.1.4 A Centified Material Test Report for the heat of
steel from the original mill manufacturer is an acceptable
means to comply with 5.2.1.3.

5.2.2 Mechanical Properties

5.2.2.1 FRP sucker rod endfittings shall conform to the
mechanical requirements in Table 3,

5.2.22 This maximum operating temperature of FRP

sucker rods shall be as shown in Table 4.

Table 3—FRP Sucker Rod Endfitting Grades
and Mechanical Properties

Minimum Yield Minimum Maximum
API 0.2% Offset Tensile Tensile

Grade psi  {Mpa) psi (Mpa) psi  (Mpa)
A 60,000 (414} 90,000 (6200 115,000 (793)
B 85,000 (586) 115,000 (793) 140,000 (265)
K 60,000 (414) 90,000 (620) 115,000 (793)
C 60,000 (414) 90,000 (620) 115,000 (793)
D 85,000 (586) 115,000 (793) 140,000 (965)

Table 4—Maximum Operating Temperature
of FRP Sucker Rods

A B Cc D
Cycles to Allowable Operating Allowable
First Expected Range Temperature Range
Failure Modifier °F (°C) of Rod Modifier
5 Million —_ RT* —
7.5 Million 100% 100 (38) —
10 Million - 120 (49) —
15 Million — 140 (60) —
30 Million — 160 (71) 100%
180 (82) —
220 (104) —
* —
* —
Max. Op. Temp. —

¢ ) —

*RT = room temperature.
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5223 Performance

The manufacturer shall develop a basic stress range dia-
gram (example: Figure 1) that will provide a method to calcu-
late the allowable range at 160°F (71°C) operating temperature
and 7.5 million cycles to expected first failure of the rod string.
The diagram shall define the applicable nominal rod body
diameters. The diagram shall define the scale of the axis, O-C
and the curve A-P as indicated on Figure 1.

Notes:

I. Allowable range is the difference between maximum stress and minimum
stress for a given minimum stress on the basic stress range diagram.

2. On Figure 1, point A is greater than zero.

5.2.24 FRP sucker rod manufacturers shatl determine the
tensile modulus expressed in pounds per square inch (Mpa)
measured from end of endfitting to end of opposite endfitting,
and the average weight expressed in pounds per foot (kilo-
grams per meter} for a full length FRP sucker rod assembly
for each grade and rod size.

6 General Dimensions

6.1 SIZES AND LENGTHS

6.1.1 Steel sucker rods and sieel pony rods shall be fur-
nished in the sizes and lengths shown in Table 5.

6.1.2 FRP sucker rods and FRP pony rods shall be fur-
nished in the sizes and lengths shown in Table 6.

6.2 STEEL ROD BODIES

Final rod body shall conform to the diameter requirements
of Table 5 at any point along the rod body.

C H vl H B T F— T
" Max. allowable I R S - T
- static load " s
%]
w
@
B
AK
ol

Note: This diagram rated for 160°F and 7.5 x 10 cycles
to expected first failure of the rod string.

Figure 1—Example Curve of FRP Sucker Rod “Basic
Stress Range Diagram”
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6.3 STEEL ROD ENDS

Steel rod ends shall conform to the dimensions given in
Figure 2 and Table 5. Sieel rod pins shall conform to the
requirements of Section 8.

6.4 FRP RODS

FRP rods shall conform to the dimensions given in Table 6.
FRP rod pins shall conform 1o the requirements of Section 8.

6.5 MEASUREMENT AND TESTING

Measurement and testing of all sucker rods shall be per-
formed in accordance with Section 9.

Shape optlonat with manufacturer
w, _ R
p— f—Hm /f—A

AV
P

Notes:
See Table 5.
See Section 8 for details of shoulder connection.

Figure 2—General Dimensions for Steel
Sucker-Rod Pin Ends

7 Couplings and Subcouplings
7.1 COUPLING AND SUBCOUPLING CLASS

Couplings and subcouplings are furnished in two classes,
Class T and Class SM. Mechanical properties shall be per
manufacturer’s specification with a minimum tensile strength
of 95,000 psi (655 Mpa).

7.1.1 (Class T—The material shall be per manufacturer’s
specification and shall have a maximum sulfur content of
0.05 percent.

7.1.1.1 Determination of the metal material hardness as 56
to 62 HRA is an acceptable means to comply with the tensile
requirement of 7.1.

7.1.1.2 A Certified Material Test Report for the heat of
steel from the original mill manufacturer is an acceptable
means to comply with 7.1.

7.1.2 Class SM—The base material shall be per manufac-
turer’s specification and shall have a maximum sulphur con-
tent of 0.05 percent. Spray metal coating hardness shall be
595 HV 5, minimum. The chemical composition of the coat-
ing shall be per Table 7.

7.1.2.1 Determination of the base metal material hardness
as 56 to 62 HRA is an acceptable means to comply with the
tensile requirement of 7.1.

Table 5—General Dimensions and Tolerances for Steel Sucker Rods and Pony Rods

Nominal Length (feet)

25, 30

25,30

25,30

25,30

25,30

Diameter of Rod Body

in. {(mm)

Qutside Diameter of Pin

Shoulder D, in. (mm)

e, +0.007 -0.014
(15.88, +0.18 -0.36)

1.250, +0.005 -0.010
(31.8, +0.13-0.25)

3,. +0.008 -0.016
(19.05, +0.20—0.41)

1.500, +0.005 -0.010
(38.1, +0.13 -0.25)

Width of Wrench Square W, %, (22.2) 1¢25.4)
in. {mm), £',,(+0.8mm)

Length of Wrench Square! 17,(31.8) 1Y,(31.8)
W, in. {mm)

Length of Sucker Rod? 206, 356 296, 356
in. (mmy}, £2.0in (=51 mm) (7518, 9042} (7518, 9042)

Length of Pony Rods?

in. (mm), £2.0in. (51 mm)

20,44, 68,92, 116
(508, 1118, 1727,

20, 44, 68,92, 116
(508, 1118, 1727,

2337, 2946) 2337, 2946)
Diameter of Bead D, 17/ +0.005 -y 113y,, +0.005 -/,
in. {(mm) (3L1,4+0.13-3.17) (35.7.+0.13-3.17)
AR in. {mm), 2/, (23.17) 17/ (47.6) 2/, (57.1)
C®in. (mm) Y3 (3.2) Y5 (3.2}

+1p =y (+1.59 0400

'Minimum length exclusive of fillet.
*The length of sucker and pony rods shall be measured from contact face of pin shoulder to contact face of pin shoulder.

,, +0.008 ~0.016
(22.23, 40.20-0.41)

1.625, +0.005 -0.010
(41.3, +0.13 -0.25)

1 (25.4)

17,{31.8)

296, 356
(7518, 9042)

20,44, 68,92, 116
{508, 1118, 1727,
2337, 2946)

1Y/, +0.005 '/,
(38.1, +0.13 =3.17)

25, (66.7)
1 (4.8)

1, +0.009 ~0.018
(25.40, +0.23 -0.46)

2.000, +0.005 -0.010
(50.8, +0.13 -0.25)

15,4 (33.3}

1Y, (38.1)

296, 356
(7518, 9042)

20,44, 68,92, 116
(508, 1118, 1727,
2337, 1946)

13%,,, +40.005 -%,,
(48.4, +0.13 6.35)

3(76.2)
s (4.8)

2000
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14, +0.010 -0.020
(28.58, +0.25 -0.51)

2.250, 20015
(57.2, £0.38)

1, {38.1)

1543 (41.3)

296, 356
{7518, 9042)

20, 44, 68,92, 116
(508, 1118, 1727,
2337, 2946)

2%, +0.005 =¥,
(55.6, +0.13 -6.35)

3 (85.7)
¥\ (4.8)



STP.API/PETRO SPEC 11B-ENGL 1998 WE 0732290 ObO4441 90y EE

SPECIFICATION FOR SUCKER RODS

Jaipejnuew yum jeuoqdo sdeys

SpUJ Uld POY-ISYING dH4 IO} sutisuawi( [e1susn—e ainbiy

‘HONIAUUOS JAPIROYS JO SIEISP J0f § VOO 338

R CLARES
SAON

“PAsn J1 UOISUIIXD JO DAISA[IXA (LW £67) SAYIUL (] PI2IX2 01 10N,

Japjnoys wid Jo 20T) 108000 0} JIpInoys utd JO 398y 1ILIOS WOLJ PANSEHU K] [[eys spoa Aucd pue spos 1ons Jo YiEus) Sy L,

“£p0q PO a4 J0 I3jRUIEIP A1 wewy 19EIE] (WA £'G) YHUE GT'() UTY) 0N 3 10U [BYS JIANUBIP Spiso Ay “ua] w1 553 10
(W £9) yout §7° st WY pus 3y Jo NoNAaS ST 5| “APOG POI NP JO IR H) URY) TIE] (AU §'S) YIUI ()T () VTY} 0L 3 10U [eys SAAUTIP IPISING WMWIXTL ) (L £°9) 42Ul $T'( ULy)

123uo] 51 Sy pua S §o UonIIs ST §) 15de) JOJEAIS A JO PU KAJEWS 21 01 Juacelpe Ajerpaunu st yagm Sumy pua Ay Jo uoflod J8Y) 10 Apoq pot A Jo uotiod Jey) S1 usISuNKD ST,

“JA[Y JO JAISN]IXI YIBU3] WUy,
(WY $3YAUL LI SUCISUNULP |[Y

TSAON
(S8ES “TPIT (82E°11
‘LTLlE18) ‘THO6 ‘BISL) 8711 (01'8£) 0805) (£6vE) (0p'sT) (€L1E)
ZITVOI'89°TE 9P ‘95€ '96T (2} () ‘a el i 00'¢ *I I (il All
(SES TP (gze' 1
LTLLEIR) THO6 'BISL) 5L'1e) FEee) (8T 1%} 9108} (€T TD) sy
TIT P01 '89°TE 9P OS¢ '961 ) ) ‘a Kl WA STY1 Ml * 000'[
(SBES “TWIT (8ZE'11
LTL1E18) THOG ‘RISL) (s£18) {(rEEed {0188} (66'97) (so6l) T
ZIZV01 89 'ZE  9bF '95€ ‘96T () ) a "I | 00S't i " SLR0
($8€S ‘25T (82E°'11
LTLI'EIR) ‘TH06 ‘8ISL) (5L1€) (2Y4) cL1e) (180 (88°€1) so60)
TIT 0L '89°TE 9 '95E "96T ) () ‘a " ! 0sTl 2 Y 05L0
(ST 0rEF (1sF}0TT X 7 ‘a M M (FSTO— LZ10H) d mg (3¢ 0F)
poy Aucd poy s3pong uosuNxg Jo Bumng Sumg jarenbg arenbg O10°0— SO0+ ud jo ud SI00F
uid-pue-uid uLg-pue-utq Iappure pug Jo pug jo youalp, QIuaIM RPINOYS Uid JaraumIq poy Apog poy
Jo Jp3uy] Jo dua WINLWNXRY qguz] Iaaureg Jo pduzy oupIm JLEEIET g [CunLiopN joang
WINWIXeRy LR ey p1SIND JoUTWON

spoy Ausd pue Spoy 1ayang 44 10} S8oURIS|0L PUEB SUCISUBWI( [BIBUSD—Y S|geL

2000

COPYRI GHT 2000 Anerican PetroleumlInstitute
I nformati on Handl i ng Servi ces,



STDP.API/PETRO SPEC LLB-ENGL 1994 HEE 0732290 DbOu4s2 ayD B

6 AF| RECOMMENDED PRACTICE 11B
Table 7—Coating Chemical Composition Table 8—Couplings and Subcouplings
Min % Max % Cutside

Carbon 0.50 1.00 Nominal Diameter (W) Lﬂl’lgth (NL)

Silicon 3.50 5.50 Coupling +0.005 (+0.13) +0.062 (+1.57)

Phosphorus 0.00 002 Size! -0.010 (-0.25) -0.000 (-0.00)

Sulfur 0.00 0.02 M (159)8.H:? 1.250 (31.8) 4,000 (101.6)

Chromium 12.00 18.00 # (15.9) 1.500 (38.1) 4,000 (101.6)

Boron 250 4.50 3, (19.1) S.H. 1.500 (38.1) 4.000 (101.6)

Iron 3.00 5.50 ¥, (19.1) 1.625{41.3) 4.000 (101.6)

Caobalt 0.00 0.10 " (22.2)S.H. 1.625(41.3) 4.000 (101.6)

Titanium 0.00 0.05 s (22.2) 1.812 (46.0) 4,000 (101.6)

Aluminum 0.00 0.05 1(254) S H. 2.000(50.8) 4.000(101.6)

Zirconium 0.00 0.05 1254 2187 (55.6) 4.000(10L.6)

Nickel Remainder 14 {28.6) 2.375(60.3) 4.500(114.3)
I (25.4) S.H. Sub Coupling 2.000(50.8) 4.500(114.3)

7.1.22 Base metal shall be prepared to No. 1 finish per I (25.4) Sub Coupling 2,187 (55.6) 4.506(114.3)

NACE TM0170 or TM0175 prior to spray metal coating in 1Y (28.6) Sub Coupling 2.375(60.3) 3.000(127.0)

accordance with manufacturer’s procedure and specification. Notwos:

Spray metal coating shall not affect the mechanical perfor- See Figure 4.

mance of the Class SM coupling. All dimensions in inches (mmy.

. . . !Size of coupling is same as corresponding sucker rod size.
7.1.2.3 Spray metal coating thickness shall be 0.010 inch 1§ H. is reduced outside diameter coupling known as slim hole.
{ to00.020 inch (0.254 to 0.508 mm) and shall cover the outside
diameter. Spray metal coating shall extend to the outside f N, i

+

diameter of the contact face. Finished dimensions shall be per
Tables 8 and 11.

7.2 COUPLING AND SUBCOUPLING TYPE (SEE
FIGURE 4)

7.21 Couplings

o
4=
=

]

| b—p

Couplings are furnished in two types. 3 R
Sucker-rad coupling (do not use on polished rod)

7.2.1.1 Sucker Rod
N,

Sucker rod couplings have the same box thread size in T
each end and are used for connecting sucker rods. External
dimensions shall conform tc Table 8. Box thread dimensions TWNWW
| shall conform 1o Table 11. Do not use on polished rods. "#—H»H—H J,—H—H— H -\—H—H {_ w
Polished rod couplings have the same box thread size in ' H ‘ \ } ‘ ‘ l 1 l , ‘ , , \ ‘ ‘ ‘ l ‘ ‘ {
cach end and are used for connecting the polished rod to the E
sucker rod string. External dimensions shall conform to Table Polished-rod coupling
8. Box thread dimensions shall conform to Tables 0 and 11.

7.2.1.2 Polished Rod

L)
[ —y

2

LG
re—————

7.2.1.3 Subcouplings

Subcouplings have different box threads in each end and
are used for connecting two sizes of sucker rods or a polished
rod to a suckér rod string. External dimensions shall conform
to Table 8. Outside diameter (W) shall conform to the larger
box thread. Box thread dimensions shall conform to Tables
10and 11. 3

. Subcoupling
7.3 DIMENSIONS AND TOLERANCES Note: See Table 8.
Figure 4—Sucker Rod Coupiings, Polished Rod

External dimensions of couplings and subcouplings shail X )
Couplings, and Subcouplings

conform to Table 8.
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7.4 ANTI-GALLING TREATMENT

This coating shall be per manufacturer’s specifications and
used on all coupling and subcoupling threads. It shall reduce
galling tendency during coupling/sucker rod make-up. Its use
shall not affect make-up torque of coupling/sucker rod con-
nection.

7.5 MEASUREMENT AND TESTING

Measurement and testing of all couplings and subcou-
plings shall be performed in accordance with Section 9.

8 Threaded Connections, Sucker Rod and
Pony Rod Pin and Box Connections
Sucker Rod and Polished Rod
Couplings and Subcouplings

8.1 PIN CONNECTIONS

8.1.1 Sucker rod and pony rod pins shall conform to the
applicable dimensions of Table 9 and Figure 5.

8.1.2 Polished rod pins (9 degree cone pin) shall conform
to the applicable dimensions of Table 10 and Figure 6.

8.2 BOX CONNECTIONS

8.2.1 Sucker rod and pony rod couplings (deep counter-
bore) shall conform to the applicable dimensions of Table 11
and Figure 5.

8.2.2 Polished rod couplings, and Box-and-Box subcou-
plings [/, inch (6.3 mm) deep counterbore and 9 degree
taper] shall conform to the applicable dimensions of Tables
10 and 11, and Figure 6.

8.2 THREAD ALIGNMENT

Maximum parallel misalignment of axes of coupling or
subcoupling threads shall not exceed 0.020 inch (0.508 mm).
Maximum angular misalignment shall not exceed 0.179
degrees [y inch (11.9mm) in 12Yfeet (3.81 meters)].
Angular misalignment plus parallel misalignment shall not
exceed 0.020 inch (0.508 mm).

8.4 PIN-AND-BOX CONTACT SHOULDERS

Contact shoulders on pin-and-box connections shall con-
form to the dimensions specified in Table 12,

Table 9—Sucker Rod and Pony Rod Pin Connections

5 3 T 1

Nomminal Size Steel , (15.9) /, (19.1) 1, (22.2) 1(25.4) 117, (28.6)

f R :
of Rod FRP Y, (19.1) ”, (22.22) 1(25.4) 1/, (31.8) NA*
Nominal Diameter of Thread 15, (23.8) 1%, (27.0) 1¥,¢ (30.2) 1%, (34.9) 1%, (39.7)
Diameter of Stress Relief D), 0.790 (20.07) 0915(23.24) 1.040 (26.42) 1.227 (3L.17) 1.414 (35.92)
+0.005 (20.13)
Length of Stress Relief L, 0.516 (13.11) 0.594 (15.09) 0.672 (17.07) 0.797 (20.24) 0.875 (22.23)
+0.031 (+0.79)
Length of Pin Z, 1250 (31.75) 1.437 (36.50) 1.625 (41.28) 1.875 (47.63) 2.125(53.98)
+0.062 (+1.57)
~0.000 (~0.00)
Maximum Pin Major Diameter 0.9362 (23.779) 10611 (26.952) 11861 (30.127) 1.3735 (34.887) 1.5609 (39.647)

Minimum Pin Major Diameter 0.9233 (23.452)

Maximum Pin Pitch Diameter 08712 (22,128}

Minimum Pin Pitch Diameter (0.8654{21.981])

Maximum Pin Minor Diameter 0.8135 (20.663)

Notes:

All dimensions in inches followed by equivalent in mm.

See Figures 5 and 7.

*Pin connections in this size are applicable only to steel rods.

COPYRI GHT 2000 Anerican PetroleumlInstitute
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1.0482 (26.624)
0.9962 (25.303)
0.9900 (25.146)

0.9384 (23.835)

1.1732 (29.799) 1.3606 (34.559) 1.5480 (39.319)

11211 (28.476) 1.3085 (33.236) 1.4960 (37.998)

1.1150(28.321) 1.3020 (33.071) 1.4892 (37.826)

1.0634 (27.010) 1.2508 (31.770) 14382 (36.530)
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For 3" through %" rods: chamfer shall be + 35" max.
Far 17 and 15" rods; chamier shall be ;g™ max,
QD of 1" (25.4 mm) CPLG 7 Shape of chamier on
O at %tg, %, g, and 1" CPLG caupling pin shouldar
{159, 19.1, 222, and 28.6 mm) —F o, optional with manufacturer

0000 A S S PN O A
Lo ‘7¢7 :i';omn?;c::’aime“r 9 \ /ﬁio'::mr az)
et j‘;f-‘g Cr |

¥

Shapa optional with manutacturer

\&\\\\\\\\f\ .

Coupling thread continuous
at manufacturer's aption

pd

Oy Dt

W2

Z
-
A

1 -~
!*\ i Shape optional
] ::%":"’f 2 with manufacturer 7
| thread y 'D‘-DB
j  intox / Uy' (12,7 mm) rod 3" (24mm R “ga)
; . +0.8
i / Pin - All othar sizes " (3.2mm R *30)
' - [}
i 7 r
i /; Le
H 1,
i 7
“I’ : /
t - - - - - - - -
Figure 5—Sucker Rod Connection
Shaps of chamigr
OD of 1" {25.4 mm) CPLG opfions! with
o0 of %, ¥, g, and 11" CPLG 7 I
{15.9. 19.1. 22.2. and 285 mm} ¢ N T
AN NN Uy s (1.6
\\\ \\\\\\\\ \\ \ DDMunCPLGT\\ain'R&4m:};i;\ 1; ity (1.6 rmm)
-, Min major diamater "?
-— of contac! 1aces
| Lo . fﬁ4m§ﬁ)§? t_‘(D|—1I|5")min 235wt
e T -18 i ;
) i Tangdney 0.250" 79000 /‘ o mim) min %1.:5“ :'E’
- ‘ Shape optional with L 5 ;
! Goupling thread continuous Box (il < iyt
al manulaciurer's oplion pol e tor
& _; 7 :‘1: |'1r.;¢o: ”is“
11y c0 '
po! md lai 1y 34
[ arse 222 Pora ”".,3"' oD 20800
amm 2% (2‘4.;;'" p‘a‘i’:l;dol‘: - (Df's.?csg')
'
! ond of y Joih manulgcturer 0178 5050 ] e (&.S'LEE') I
iR o ) Er AN
! 4 Pin 3 i rd
' ‘-28 D, o N800
7 : -
H Lag I
| / Bg
‘
d i 7
i i - - . - . - -

Figure 6-—Polished Rod Connection
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Table 10—#Polished Rod Pin Connections

Nominal Size of Rod
Maximum Pin Major Diameter
Minimum Pin Major Diameter
Maximum Pin Pitch Diameter
Minimum Pin Pitch Diameter
Maximum Pin Minor Diameter

Length of Perfect Polished
Rod Threads* L,

+0.111 (+2.82)

—0.000 (-0.00)

Length Polished Rod Pin L,
+0.061 (+1.55)
—(.000 (-0.0Q)

Diameter of Polished Rod
Pin Shank £,

+0.0000 (+0.000)
—0.0129 (-0.328)

Diameter of Polished Rod
Pin-and-Box Cone Base 8,
(Theoretical)

Notes:

5,(15.9)
0.9362 (23.779)
09233 {23.452)
0.8712 (22.129)
0.8654 (21.981)
0.8135 (20.663)

0.575 (14.61)

1,125 (28.58)

0.9362 (23.780)

0.9430 (23.952)

All dimensions in inches followed by equivalent in mm.

See Figures 6 and 7.

*It is not required that dimension L,, be measured separately.

3, (19.1)
1.0611 (26.952)
1.0482 (26.624)
0.9962 (25.303)
0.9900 (25.146)
0.9384 (23.835)

0.825 (20.96)

1.375(34.93)

1.0611 (26.952)

1.0680 (27.127)

7, (22.2)
1.1861 (30.127)
1.1732 (29.799)
11211 (28.476)
1.1150(28.321)
1.0634 (27.010)
0.825 (20.96)

1.375 (34.93)

1.1861 (30.127)

1.1930 (30.302)

Table 11—Box Connsctions

1(25.4)
1.3735 (34.887)
1.3606 (34.559)
1.3085 (33.236)
1.3020 (33.071)
1.2508 (31.770)

1.200 (30.48)

1.750 (44.45)

1.3735 (34.887)

13805 (35.065)

11, (28.6)
1.5609 (39.647)
1.5480 (39.319)
1.4960 (37.998)
1.4892 (37.826)
1.4382 (36.530)
1.450 (36.83)

2.000 (50.80)

1.5609 (39.647)

1.5680 (39.827)

Neminal Size of Rod
Nominal Diameter of Thread
Total Depth of Box Minimum L,

Total Length of Threads in Box
Including Counterbore
Min L.,

Minimuem Box Major Diameter
{Basic)

Maximum Box Pitch Diameter

Minimum Box Pitch Diameter
(Basic)

Maximum Box Minor Diameter
Minimum Box Minor Diameter

Diameter of Box Counterbore @
+0.010 (+0.25)
—0.000 (=0.00)

Notes:

5/, (15.9)

15, (23.8)
14, (44.5)
1.41 (35.8)

0.9380 (23.825)

0.8806 (22.367)
0.8730 (22.174)

0.851 (21.62)
0.830(21.08)
0.955 (24.26)

All dimensions in inches followed by equivalent in mm.

See Figures 5 and 7.

%,(19.1)
1, (27.0)
1%, (49.2)
160 (40.6)

1.0630 (27.000)

1.0060 (23.552)
0.9980 (25.349)

0.976 (24.79)
0.955 (24.26)
1,080 (27.43)

The hollow crest of cold-formed threads should not be considered detrimental.
See Table 10 for polished rod box theoretical cone base dimension B,.

2000
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1, (22.2)

13,4 (30.2)
21, (53.9)
1.79 (45.5)

1.1880 (30.175)

L1310 (28.727)
1.1230 (28.524)

1.101 (27.97)
1.080 (27.43)
1.205 (30.61)

1(25.4)
13/, (34.9)
21, (63.5)
2.00 (50.8)

1.3754 (34.935)

1.3190 (33.503)
13105 (33.287)

1.288 (32.72)
1.267 (32.18)
1.393 (35.38)

1Y/, (28.6)
1%, (59.7)
2%, (69.8)
225(51.3

1.5630 (39.700)

1.5068 (38.273)
1.4980 (38.049%)

1.476 (37.49)
1.455 (36.96)
1.580 (40.13)
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Table 12—Pin-and-Box Contacts

| Nominal Size of Rod 3 (15.9) 3, (19.1} T {22.2) 1(25.4) 1/5(28.6)

Nominal Diameter Of Thread 1%, (23.8) 1,0 27.0) 1¥,,(30.2) 13, (34.9) 1%,,(59.7)
QOutside Diameter of Pin Shoulder 1.250(31.75) 1.500 (38.10) 1.625 (41.28) 2.000 {50.80) 2.250* (57.15)
and Box I,
+0.005 (+0.127)
—0.010(-0.254)
Minimum Major Diameter of 1177 (29.90) 1.427 (36.25) 1.552 (39.42) 1.865 (47.37) 2.110(53.59)
Contact Faces D,’
Minor Diameter of Contact Faces, D, 1.110 (28.19) 1.253(31.83) 1.378 (35.00) 1.566 (39.78) 1.753 (44.53)
+0,015 (+0.380)
—0.000 (-0.000)

0.026 (0.66) 0.080 (2.03) 0.080(2.03) 0.142 (3.61) 0.171 (4.34)

Minimum Face Width C?

Notes:
All dimensions in inches followed by equivalent in mm.
See Figures 5 and 6.

Limits for pin shank diameter are the same as those for the major pin diameter, see Table 8.

*+0.015 (x0.38)
D= (D) min, -2 (Chamfer or Rad. On D)) max.
G, = (D, — (D) max)2

8.5 THREADS

The threaded portion of sucker rod shouldered connec-
tions and polished rod pins (9 degree cone) shall be 10
threads per inch and conform to the unified thread form with
Class 2A-2B 1olerances and allowances, as defined in ANSI/
ASME B1.1. The design profile of the pin thread is type UNR
with rounded root contour as shown in Figure 7. The thread
profile of the box thread is type UN having a flat root contour
with a permissible round root contour beyond the 0.25 x pitch
(0.25p) Aat width to allow for crest wear as shown in Figure
7. As indicated herein, sucker rod threads are straight threads
(see Figure 5); polished rod threads are straight threads with
the imperfect pin threads on the vanish cone (see Figure 6).
Note:

The following relationships are the basis for thread-form dimensions:
. Height of sharp thread (H) = 0.086603 inch = 0.86603 p.

. Design form height of pin thread = .053953% inch = 11A/16.

. Basic depth of pin crest truncation = 0.01083 inch = AY8.

. Basic depth of pin root truncation = 0.01083 inch = /8.

. Radius of basic pin root = 0.01083 inch = H/8.

. Allowance at pin root for worn tool = 0.00361 = H/24.

. Basic height of box thread = 0.05413 = SH/8.

. Basic depth of box crest truncation = 0.02165 inch = H/4.
. Basic depth of box root truncation = 0.01083 inch = H/8.

- R B RV S TR )

9 Measurement, Testing and Gauging
9.1 EQUIPMENT
9.1.1 General

Equipment used to measure, test and inspect products cov-
ered by this specification shall be identified, controlled, cali-
brated and adjusted, if necessary, at specified intervals in
accordance with the product manufacturer’s specifications to
maintain accuracy required by this specification.

9.1.2 Calibration

9.1.21 Measurement standards such as thread wires and
gauge blocks used to calibrate equipment in 9,1.2.3 shall be
checked and approved at least once a year by an outside
agency with traceability to the National Institute of Standards
and Technology, Gaithersburg, Maryland (NIST). Master
gauges shall be checked and approved at least once every two
years of use by an outside agency with traceability to NIST.

9.1.2.2 Working gauges (such as thread gauges) shall be
calibrated at least once per month of use. A set of working
gauges for both box and pin elements shall include the fol-
lowing as a minimum.

9.1.2.2.1 Pin Connections

a. Go pin-thread ring gauges, P8. P8 is used on sucker rods
only.

b. Not-go pin-thread ring gauge, P6. P6 is used on sucker
rods and polished rods.

c. Pin-cone ring gauge, P4. P4 is used on polished rods only.

d. Go pin-thread ring gauge, P2. P2 is used on polished rods
only and does not check 9 degree cone.

9.1.2.2.2 Box Connections

a. Go box-thread plug gauge, B2. B2 does not check 9
degree cone on polished rod couplings and subcouplings.

b. Box-cone plug gauge, B4. B4 is used on polished rod cou-
plings and subcouplings. Do not use on sucker rod couplings.

c. Not-go box-thread plug gauge, B6. B6 is used on sucker
rod couplings, polished rod couplings and subcouplings.
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Pitch 0.10000" {(2.540 mm)
{10 threads per inch)

[

st
0.00416" (0.108 mm)

Permissible profile
with worn tool

v
BAARS

i A
[ 1T TS NXAX
mml- XX X
A N A
/ 2 1 ’// aﬂ . Box-2B
PN N - (internal)
) 0.05413"
{1.375 mm)
27 (externaly © 15 .
Dol L T O AT N e T -
A g v
T z
s /s Allowance (extemal thread only)
A
A
b
<"1, Tolerance on
minocr diameter of
internal thread
Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min,
Box Pin Box Pin Box Pin
major major pitch pitch miner minor
diamater diameter diameter diameter diameter diameter
Parmissible form of thread
Pin Major Diam. Tol = 0.06 ¥0.1° = 0.012927 (0.3283) from worn tool

Pin Pitch Diam. Tol = 0.0015 ‘4{5 +0.0015 ¥/L, +0.0015 «‘\/;2

Box Pitch Diam. Tol = 1.300 Pin Pitch Diam. Tol

Box Minor Diam. Tol = 0.25p — 1.4p* = 0.02100 (0.533)

Pin Allowance = 0.300 Pin Pitch Diam. Tol

2 x Box Thread Height = 1Y/, # = 0.10825 (2.750)

2 x Pin Thread Addendum = %, H = 0.06495 (1.650)

Refer to pages 10, 11, and 12 of ASME B 1.1-989 for balance of formulae.

Figure 7—Thread Form
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9.1.2.3 Measuring Equipment (such as
micrometers)

Measuring equipment shall be calibrated against certified
measurement standards traceable to NIST where such stan-
dards exist.

9.1.2.4 Testing Equipment (such as hardness tester)

Testing equipment shall be calibrated at least once a year.

9.2 PERSONNEL

Personnel performing visual examination shall have an
annual eye examination in accordance with ASNT SNT-TC-
1A.

9.3 INSPECTION AND TESTING
8.3.1 Sucker Rods and Pony Rods
9.3.1.1 Dimensional Inspection

9.3.1.1.1 Dimensional inspection shall be performed in
accordance with Table 13 for steel rods. For FRP rods, they
shall be checked for component length, to assure dimensional
compliance. This addresses the rod socket depth dimension,
which is to be inspected. Inspection of socket depth and rod
body length will assure dimensional compliance with respect
to overall length.

9.3.1.1.2 Acceplance of inspection for sieel rods shall be
per ANSI/ASQC Z1.4, Single Sampling Plan for Normal
Inspection, General Inspection Level I, Acceptable Quality
Level = 4.0%. Acceplance for FRP sucker rods shall be at an
AQL of 1.0.

9.3.1.2 Mechanical Testing

9.3.1.2.1 Mechanical properties tests for steel rods shall be
performed in accordance with ASTM A370. A minimum of
two mechanical tests shall be performed on at least two rod
bodies (one near the beginning and one near the end of each
furnace lot}), per mill heat after final thermal processing. If the
manufacturer can document thermal processing control by
continuous monitoring and/or statistical process control, an
acceptable alternate is a minimum of two mechanical tests
performed on at least two rod bodies (one near the beginning
to establish process controls and one near the end to verify
process controls) per mill heat after final thermal processing.
Test samples shall meet the requirements of Table 2.

9.3.1.2.2 For FRP sucker rods, manufacturers shall
perform the following tests and verify conformance to the
manufacturer’s documented specifications:

ASTM D2583
ASTM D2584
ASTM D4475
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A minimum of two tests shall be performed on each man-
ufacturing lot: one at the beginning and one at the end of the
production run.

9.3.1.2.3 FRP sucker rods shall be proof-loaded to 110
percent of their maximum working stress. This is to ensure
seating of the end fitting and detection of defects in assembly.
Each red shall be inspected for visible evidence (visible pull
out of the rod from the end fitting) of this pull test.

9.3.1.24 Lots failing to meet the test criteria may be
reprocessed and considered acceptable if the test criteria are
met when the lot is retested.

9.3.2 Couplings and Subcouplings
9.3.2.1 Dimensional Inspection

9.3.2.1.1 Dimensional inspection shall be performed in
accordance with Table 14.

9.3.2.1.2 Sucker rod couplings manufactured by boring
and threading through from one end are exempt from
alignment testing. Alignment tests on subcouplings shall be
made by screwing the subcoupling onto a threaded test
mandrel which has been accurately centered in a lathe, then
screwing onto the other end of the subcoupling a lathe-turned
piece which will provide a measured length of about 1 foot
{0.3m).

Care should be taken to make certain that the coupling
does not shoulder on either mandrel. A taper of Y, inch per
foot (5.2 mm/m) on the mandrel thread is recommended.

The extent of parallel misalignment shall be determined
by the use of a micrometer indicator on the turned piece of
the outer end as the assembly is rotated.

9.3.2.1.3 Acceplance of inspection shall be per ANSV
ASQC Z1.4, Single Sampling Plan for Normal Inspection,
General Inspection Level I, Acceptance Quality Level =
4.0%.

Rejected part may be reworked and reinspected in accor-
dance with 9.3.2.1.1,

9.3.2.2 Mechanical Testing

When mechanical testing is elected to verify the tensile
properties of couplings and subcouplings, the tests shall be
performed in accordance with ASTM A370. A minimum of
two mechanical tests shall be performed on at least two cou-
plings or subcouplings per lot after final thermal processing.
Test samples shall meet the requirements of Paragraph 7.1.

9.3.2.3 Hardness Testing
9.3.2.3.1 Class T Couplings and Subcouplings

When hardness testing is elected to verify the tensile prop-
erties of couplings and subcouplings, the tests shall be per-
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formed after final thermal processing using the Rockwell A
procedure per ASTM E18 (Figure 8).

9.3.2.3.1.1 Hardness shall conform to Paragraph 7.1.1.1.

9.3.2.3.1.2 Acceptance of testing shall be per ANSV
ASQC Z1.4, Single Sampling Plan for Normal Inspection,
General Inspection Level I, Acceptable Quality Level = 4.0%.

9.3.2.3.2 Class SM Couplings and Subcouplings

Spray metal coating hardness testing shall be by the Vick-
ers Micro Hardness procedure with a 200 kg load per ASTM
E384 (Figure 9) or equivalent Knoop hardness. When hard-
ness testing is elected to verify the lensile properties of the

penetrator

base metal of couplings and subcouplings, the tests shall be
performed after final thermal processing using the Rockwell
A procedure per ASTM E18 (Figure 8).

9.3.2.3.2.1 Hardness shall conform to Section 7.1.2.

9.3.2.3.2.2 Acceptance of testing for spray metal coating
shall be based on one coupling or subcoupling per lot of
coating, or one coupling or subcoupling per 5000, whichever
is more frequent.

9.3.2.3.2.3 Acceptance of testing for base metal shall be
per ANSIVASQC Z1.4, Single Sampling Plan for Normal
Inspection, General Inspection Level I, Acceprable Quality
Level = 4.0%.

Spray
metal
coating

\ Anvil or table

Note: Hardness test indentations are not
detrimental If raised metal is carefully dressed-off.

Z}:pproximate

mid-point
Exposed
base metal

Figure 8--Rockwell A Hardness Determination of Base Metal

(.08/.33 mm)

s 9

Base metal

.003/.013;

Spray metal coating @

k_/#_\.

L.
o

Mid-thickness

Coating
Thickness

$

)
e

Figure 9—Vickers Microhardness Determination of Spray Metal Coating
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8.3.24 Surface Finish Inspection

9.3.2.4.1 Surface finish shall conform tc Sections 10.3
{subcoupling pin undercut) and 10.4 (outside diameter and
face).

9.3.2.4.2 Acceptance of inspection shall be per ANSI/
ASQC Z1.4, Single Sampling Plan for Normal Inspection,
General Inspection Level I, Acceptable Quality Level = 4.0%.

9.3.3 Polished Rods
9.3.3.1 Dimensional Inspection

8.3.3.1.1 Dimensional inspection shall be performed in
accordance with Table 15.

9.3.3.1.2 Acceptance of inspection shall be per ANSI
ASQC Z1.4, Single Sampling Plan for Normal Inspection,
General Inspection Level I, Acceptable Quality Level = 4.0%.

Rejected parts may be reworked and inspected in accor-
dance with 9.3.3.1.1.

9.3.3.2 Surface Finish Inspection

9.3.3.21 Surface finish shall be checked with a surface
finish gauge such as a profilometer or a comparator. Surface
shall conform to Section 12.4.

9.3.3.2.2 Acceptance of inspection shall be per ANSL
ASQC Z1.4, Single Sampling Plan for Nermal Inspection,
General Inspection Level I, Acceptable Quality Level = 4.0%.

9.3.3.3 Hardness Testing

9.3.3.3.1 Metal spray-on polished rods shall be hardness
tested using the Vickers Micro Hardness procedure with a
200 kg load per ASTM E384 (Figure 9) or equivalent Knoop
hardness.

9.3.3.3.2 Hardness shall conform to Section 12.

9.3.3.3.3 Acceptance of testing shall be based on one test
coupon or production metal spray polished rod per lot coating.
9.3.4 Stuffing Boxes and Pumping Tees

9.3.4.1

9.3.4.1.1 Alignment shall conform to Section 13.1.2 or
13.2.2 as appropriate.

Alignment Testing

9.3.4.1.2 Suffing boxes and pumping tees shall be tested
for alignment in accordance with ANSIYASQC Z14 at
inspection level 52 and an Acceptable Quality Level of 10%.

9.3.4.1.3 Concentricity and alignment tests may be made
by screwing the bottom thread of the box into a threaded test
mandrel which has been accurately centered in a lathe. A
lathe-turned piece is then fitted into the packing chamber to
provide a minimum measurable length of one foot. The extent
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of radial displacement is determined by the use of a dial
indicator on the tumed piece close to the top of the box, and
the extent of angular misalignment is determined by the use
of a dial indicator on the turned piece at its outer end as the
assembly is rotated. Any other method giving the same or
greater degree of accuracy may be used.

9.3.4.1.4 Concentricity and alignment tests may be made
by screwing the bottom end of the tee onto a threaded test
mandrel which has been accurately centered in a lathe. A
lathe turned piece is then screwed inlo the other end of the tee
to provide a measured length of a least one foot. The extent of
radial displacement is determined by the use of a dial
indicator on the turned piece close to the face of the tee, and
the extent of angular misalignment is determined by the use
of a dial indicator on the turned piece on its outer end as the
assembly rotated. Any other method giving the same or
greater degree of accuracy may be used.

9.3.4.2 Hydrostatic Testing

9.3.4.2.1 Suffing box bodies (without packing) and
pumping tees shall be hydrostatically tested to twice the
manufacturer’s rated working pressure (NSCWP),

Note: NSCWP = Non-Shock Cold Working Pressure.

9.3.4.2.2 Swffing boxes and pumping tees shall be
hydrostatically tested in accordance with ANSIFASQC Z1.4 at
inspection level S2 and an Acceplable Quality Level of 10%.

9.3.5 Polished Rod Clamps

8.3.5.1 The manufacturer shall perform a production test
on a clamp in accordance with ANSIASQC Z1.4 at inspec-
tion level S2 and at an Acceptable Quality Level of 10%.

9.3.5.2 The test procedure as detailed in paragraphs 14.3.1
through 14.3.6 shall be followed with the exception that para-
graph 14.3.5 be modified such that it is not necessary to load
to slippage. The applied load shall be the maximum rated
load. If the clamp slips before reaching this load it is rejected.

9.3.5.3 The test detailed in paragraph 9.3.5.2 is considered
nondestructive and any clamp passing this test is considered
usable.

9.3.6 Sinker Bars
9.3.6.1 Dimensional Inspection

9.3.6.1.1 Dimensional inspection shall be performed in
accordance with Tables 15 and 19.

9.3.6.1.2 Acceptance of inspection shall be per ANSI/
ASQC Z1.4, Single Sampling Plan for Normal Inspection,
General Inspection Level !, Acceptance Quality Level =
4.0%. Rejected parts may be rewoirked and reinspected in
accordance with 9.3.6.1.1.
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Sucker n< body ‘>/_\

Table 13—Dimensional Inspection of Sucker Rods and Pony Rods

Upset bead

Pin shoulder
Stress relief

Wrench fuare Face Threads

S

T~

AN
/ \N
W N

N —

J x Pin length
Stress relief length

Check for

Gauge or Measuring
Instrument

Procedure

Threads minimum
(under size)

Threads maximum
(over size)

Pin-shoulder face
paratlelism

Stress relief D,
maximum and
minimusn diameter

Pin-shoulder D, &
Upset bead D,
maximum and
minimum diameter

Stress relief L, & Pin
length L, maximum and
minirnam length

Sucker rod and pony
rod maximum and
minimum diameter

API P6 Not-go pin-
thread ring gauge

API P8 Go pin-thread
ring gauge

API P8 Go pin-thread
ring gauge & 0.002
inch (0.051 mm) flar
feeler gauge

Micrometer, Yernier
caliper, or gap pauge

Micrometer, Yernier
caliper, or gap gauge

Vemier caliper or gap
gauges

Micrometer, Vernier
caliper, or gap gauge
*Note: Anvils on mea-
suring instruments shall
be Y inch (3mm) wide
minimum
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The product pin shall not enter the P6 ring gauge more than the third turn of assembly.

The product pin shall enter the P8 ring gauge 1o pin-shoulder face contact.

The product shall enter the P8 ring gauge to pin-shoulder face contact. The feeler gauge shall
not enter, at any point, between the face of the gauge and the product pin-shoulder face.

Maximum diameter: Measure to dimension D, Table 9 as appropriate plus the allowable (+)
tolerance or set gap gauge to assure product dimension is within the specified tolerance. The
gap gauge shall pass over the stress relief.

Minimum diameter: Measure to dimension D, Table 5 as appropriate minus the allowable (-}
tolerance or set gap gauge to assure product dimension is within the specified tolerance. The
gap gauge shall not pass over the stress relief.

Maximum diameter: Measure to dimension listed in Table 5 or 6 as appropriate plus the allow-
able (+)} tolerance or set gap gauge to assure product dimension is within the specified toler-
ance. The gap gauge shall pass over the particular area being gauged.

Minimum diameter: Measure to dimension listed in Table 5 or & as appropriate minus the
allowable (=) tolerance or set gap gauge to assure product dimension is within the specified
tolerance. The gap gauge shall not pass the particular area being gauged.

Maximum length: Measure to dimension length listed in Table 9 as appropriate plus the aflow-
able (+) tolerance or set gap gauge to assure product dimension is within the specified toler-
ance. The product length shall not be longer.

Minimum length: Measure to dimension length listed in Table 9 as appropriate or set gap
gauge to assure product dimension is within the specified tolerance. The product length shall
not be shorter.

Maximum diameter: Measure to dimension listed in Table 5 or & as appropriate plus the allow-
able (+) tolerance or set gap gauge to assure product dimension is within the specified toler-
ance. The gap gauge shall pass over the rod body, the entire length.

Minimum diameter: Measure to dimension listed in Table 5 or 6 as appropriate minus the
allowable (=) tolerance or set gap gauge to assure product dimension is within the specified
tolerance. The gap gauge shall not pass over the rod body, the entire length.
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Minimum Major Diam-
eter of Contact Face D,

Micrometer, Vernier
caliper or gap gauge
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| Table 13—Dimensional Inspection of Sucker Rods and Pony Rods (Continued)
Gauge or Measuring
Check for Instrument Procedure
Sucker rod and pony Tape Measure Maximum length: Measure to dimension listed in Table 5 or 6 as appropriate plus the allow-
rod length maximum able (+) tolerance. The product shall not be longer.
and minimum length Minimum length: Measure to dimension listed in Table 5 or 6 as approptiate minus the allow-
able (<) tolerance. The product shall not be shorter.
Wrench square width Vemier caliper or gap Maximum dimension: Measure (o dimension listed in Table 5 or 6 as appropriate plus the
W, maximum and gauge. *Note: Anvils on allowable (+) tolerance or s&t gap gauge to assure product dimension is within the specified
minimum width measuring instruments tolerance. The gap gauge shall pass over the entire width.
shall be Y, inch (3mm) Minimum dimension: Measure to dimension listed in Table 5 or 6 as appropriate minus the
wide minimum and allowable (=) tolerance or set gap gauge to assure product dimension is within the specified
their length must be tolcrance. The gap gauge shall not pass over the entire width.
equal to or exceed the
wrench square width
Wrench square W, Vemnier caliper or gap Measure to dimension listed in Table 5 or 6 as appropriate or set gap gauge to assure the prod-
gauge uct dimension is within the specified tolerance. The product length shall not be shorter.

Minimum Diameter (pin contact shoulder) Measure to dimension as listed in Table 12. The
diameter shall be equal to or greater than listed dimension,
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Table 14—Dimensional Inspection of Couplings and Subcouplings

I
Counterbore Threads Land Polished Rod Coupling Box cone
@ Sucker Rod Coupling (contact face) (Bs)
{D;—DpY2 =Gy}
Gauge or Measuring
Check for Instrument Procedure

Threads maximum API B6 Not-go coupling- The B6 plug shall not enter the product box threads moie than the third turn of assembly.
(over size) thread plug gauge
Threads minimum APIL B2 Go coupling The B2 plug gauge shall enter the product box threads to the contact face.
(under size) thread plug gauge
Coupling face API B2 Go coupling The B2 plog gauge shall enter the product box threads to the contact face. The feeler gauge
parallelism thread plog gauge & a shall not enter, at any point, between the face of the gauge and the product contact face.

0.002 inch (0.051mm)

flat feeler gauge
Box Cones (Polished API B4 coupling plug The B4 plug cone gauge shall enter the product box threads to cone contact. When so engaged,
rod couplings and cone gauge & a Vernier the standoff of the gauge from the box face shall be not less than 0,100 inch (2.54mim) and not
sub-couplings only caliper or gap gauges more than 0.150 inch (3.8 Imm).

Box counterbore O &
Minor diameter contact
face D, maximum and
minimumn diameter

Coupling outside
dimension W
maximum and
minimum diameter

Coupling land width
(contact face) C,

Minimum Major Piam-
eter of Contact Face D,

Coupling length N,

Micrometer, Vernier
caliper, or gap gauge

Micrometet, Vetnier
caliper. of gap gauges

Vernier caliper or gap
gauge

Micrometer, Vernier
caliper or pap gauge

Micrometer, Vernier
caliper, or gap gaoge
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Maximum diameter: Measure to applicable dimension } or D,,, Tables 11 and 12 plus the
allowable (+) tolerance or set gap gauge to assure product dimension is within the specified
tolerance. The gap gauge shall not pass into the counterbore or if measuring the minor diame-
ter of the coupling land, it shall not pass inside the coupling face.

Minimum diameter: Measure to applicable dimension  or D, Tables 11 and 12 minus the
allowable () tolerance or set gap gauge to assure product dimension is within the specified
tolerance.

The gap pauge shall pass into the counterbore or if measuring the minor diameter of the cou-
pling land, it shall pass inside the coupling face.

Maximum diameter {coupling O.D.): Measure to dimension as listed in Table 8, plus the
allowable (+) tolerance or set gap gauge to assure product dimension is within the specified
tolerance. The gap gauge shall pass over the coupling diameter.

Minimum diameter (coupling 0.D.): Measure to dimension as listed in Table 8, minus the
allowable (=) tolerance or set gap gauge to assure product dimension is within the specified
tolerance. The gap gauge shall not pass over the coupling diameter.

Minimum width {coupling land): Measure to dimension as listed in Table 12. The contact face
shall be wider.

Minimum Diameter (box contact shoulder) Measure to dimension as listed in Table 12. The
diameter shall be equal to or greater than listed dimension.

Minimum length: Measure to dimension listed in Table 8 or set gap gauge to same dimension.
The product length shall not be shorter.
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Table 15—Dimensional Inspeaction of Paolished Rods
Pin shank Bs (}one
3
I‘V
~ L) 1
Pinlength Ly,
Gauge or Measuring
Check for Instrament Procedure

Threads minimum API P6 Not-go The product pin shall not enter the P6 ring gauge more than the third turmn of assembly.
(under size) pin-thread ring gauge
Threads maximum API P2 Go pin-thread The product pin shall enter the P2 ring gauge to pin-shoulder face contact.
(over size) ring gauge

Pin-shoulder-Face

parallelism

Pin cones

Pin Shank B,
maximum and

minimum diameter

Pin length L,
maximum and
minimum length

Quuside diameter
maximum and
minimum

APL P2 Go pin-thread
ring gauge 0.002 inch
{0.051mum) flat fecler

API P4 Ring cone
gauge, Vemier caliper
©OT gap gauge

Micrometer, Vemier
caliper or gap gauge

Vemier caliper or gap
gauges

Micrometer, Vemier
caliper, or gap gauge

2000

The product pin shall enter the P2 ring gauge to pin-shoulder face contact, The feeler gauge
shall notenter, at any point, between the face of the gauge and the product pin-shoulder face.
Note: Parallelism cannot be determined on certain sizes due to insufficient shoulder.

The product pin shall enter the P4 ring cone gauge to cone contact. When so engaged, the
standofT of the gauge from the pin-shoulder face shall not be less than 0.100 inch (2.54mm)
and not greater than 0.150 inch (3.81mm).

Maximum diameter; Measure to dimension B,, Table 10 or set gap gauge to assure product
dimension is within the specified tolerance. The gap gange shall pass over the pin shank.
Minimum diameter; Measure to dimension B,, Table 10 minus the allowable (=) tolerance or
set gap gauge to assure product dimension is within the specified tolerance. The pap gauge
shall not pass over the pin shank.

Maximum length: Measure to dimension listed in Table 10 plus the allowable (+) tolerance or
set gap gauge to assure product dimension is within the specified tolerance. The pin length
shall not be longer.

Minimum length: Measure to dimension listed in Table 10 or set gap gauge to assure product
dimension is within the specified tolerance. The pin length shall not be shorter.

Maximum diameter: Measure to dimension listed in Table 16 or set gap gauge to assure prod-
uct dimension is within the specified tolerance. The gap gauge shall pass over the polished tod
diameter.

Minimum diameter: Measure to dimension listed in Table 16 minus the allowable (-} tolerance
or set gap gauge to assure the product dimension is within the specified tolerance. The gap
gauge shall not pass over the polished rod diameter,

COPYRI GHT 2000 Anerican PetroleumlInstitute
I nformati on Handl i ng Servi ces,



STD.API/PETRO SPEC LLB-ENGL 1998 HN 0732290 0604495 479 Em

SPECIFICATION FOR SUCKER RoDS 19

10 Workmanship and Finish

10.1 STEEL SUCKER ROD AND PONY ROD
STRAIGHTNESS

10.1.1 General
10.1.1.1  Cold straightening of kinks is not acceptable.

10.1.1.2 A kink is a shon, tight bend measured with a 6
inch (152.4 mm) ruler or straight edge with a gap in the mid-
dle greater than !/ inch (3.175 mm).

10.1.2 Body Straightness

10.1.21 The body is the rod length between the upset
tapers.

10.1.2.2 Bends can be measured by means of a straight
edge held on the concave side of the bend. The amount of
bend is the gap measured between the straight edge and the
rod surface.

10.1.2.3 Bends can be measured by the total indicator
runout (TIR) measured at the rod surface a known distance
away from a support. TIR values are twice the amount of the
bend over the gauge length.

10.1.2.4 Because of the various types of bends, the mea-
surement should be made at a distance of 1 foot (304.8 mm)
from the support.

10.1.2.5 For a gauge length of 12 inches (304.8 mm), the
maximum allowable bend for all rod sizes 1/, to 1Y inches
(12.7 to 28.6 mm) is 0.065 inches (1.65 mm} or 0,130 inches
(3.30 mm) TIR.

10.1.3 End Straightness

10.1.31 End straightness will be measured by supporting
the rod body at a distance of 1.5 feet [(18 inches) (457.2 mm)]
from the rod pin shoulder. The rest of the rod shall be sup-
ported at a maximum of 6 feet (1.83 meters) centers in the
same plane. The amount of bend is measured via a dial indica-
tor riding on the machined surface of the pin shoulder O.D.
The maximum allowable TIR values for all rod sizes Y/, to 1Y,
inch (12.7 to 28.6 mm) is 0.150 inches (3.81 mm).

10.1.3,.2 End straightness for 24 inch (0.61 meter) pony
rods will be measured by supporting the rod body at a dis-
tance of 1.0 feet [(12 inches (0.30 meter)] from the rod pin
shoulder. The amount of bend is measured via a dial indicator
riding on the machined surface of the pin shoulder O.D. The
maximum allowable TIR values for all rod sizes !/, to 14
inch (12,7 to 28.6 mm) is 0.130 inches (3.30 mm).
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10.2 STEEL SUCKER ROD AND PONY ROD
SURFACE DISCONTINUITY DEFINITIONS

10.2.1 General
10.2.1.1 General Terms:

a. discontinuity: Any interruption in the normal physical
structure or configuration of a sucker rod such as cracks, laps,
seams, pits, and laminations. A discontinuity may or may not
affect the usefulness of a sucker rod or exceed critical flaw
size. Also called a flaw or imperfection. See Figure 10 for
examples of discontinuities.

b. transverse: Direction in steel bars at a right angle to the
working process,

¢, longitudinal: The principal direction of material flow in
a worked metal.

10.21.2 dent: A local change in surface contour caused by
mechanical impact, but not accompanied by a loss of metal.

10.2.1.3 nick: A local change in surface contour caused
by mechanical impact accompanied by loss of metal.

10.2.1.4 end shear crack: A mill shear discontinuity
which shows as a crack across the pin end face. (Not shown
in Figure 10).

10.2.1.5 rolling overfill: Raised ridges formed during bar
rolling.

10.2.1.6 forging overfill: Excessive metal stocking of
the forging die resulting in a forging lap. This shows as crack
on the rod bead (Cy, in Figure 2) or transition (A in Figure 2).

10.2.1.7 underfill: A portion of the upset forging that has
a depression, typically insufficient metal, that was formed
during forging.

10.2.1.8 scab (sliver): A loose or torn segment of mate-
rial longitudinally rolled into the surface of the bar.

10.2.1.9 rolled-in-scale: A surface discontinuity caused
by scale (metal oxide) formed during a previous heating which
has not been removed prior to bar rolling or upset forging.

10.2.1.10 rolling lap: A longitudinal surface discontinu-
ity that can have the appearance of a seam, caused during
rolling, fins, or sharp corners being folded over and then
rolled into the bar surface without metallurgical bonding.

10.2.1.11 forging lap: A discontinuity produced when
two surfaces of metal fold against each other without metal-
lurgical bonding. This can occur when flash produced by one
forging operation is pressed into the metal surface during a
subsequent operation.

10.2.1.12 seam: A longitudinal discontinuity which may
be closed or open, but without metallurgical bonding. It can
have the appearance of a straight line, scratch, or small longi-
tudinal separation on the bar.
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Rolling overfill Seam Scab

Rolling tap Nick Rolling scale

Forging coverfill Forge lap Forging underfill Dent

Figure 10—Reprasentative Examples of Discontinuities
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10.2.2 Surface Finish

When the depth of a discontinuity can not be measured, it
shall be removed with a smooth transition,

10.2.3 Surface Finish, Rod Body

10.2.3.1 Discontinuities such as rolled-in-scale, slivers,
mechanical damage, etc., when removed must be removed
with a smooth transition. The rcd is unacceptable if the
removal of the discontinuity results in a rod tolerance below
the minimurm specified in Table 5.

10.2.3.2 Longitudinal discontinuities are zero stress con-
centration points. Longitudinal discontinuities are acceptable
as long as the depth or height does not exceed 0.020 inch
(0.508 mm} from the actual adjacent surface. Longitudinal
discontinuities within 0.020 inch (0.508 mm) need not be
removed.

10.2.3.3 Transverse discontinuities which are unaided
visually detected, greater than 0.004 inch (0.102 mm) are
unacceptable and shall be removed with a smooth transition.
Upon removal of the discontinuity, the rod tolerance shall still
meet this specification.

10.2.4 Surface Finish, Upset Area

10.2.4.1 Longiwdinal discontinuities which occur in the
area above the point where the upset diameter equals the
width of the wrench square are acceptable. Longitudinal dis-
continuities which occur in any area of the upset from the rod
body up to that point where the upset diameter equals the
width of the wrench square are acceptable as long as the
height or depth does not exceed /5, inch (0.794 mm). Longi-
tudinal discontinuities which exceed '/;; inch (0.794 mm) in
this area shall be rewoerked with a smooth transition provided
that ali tolerances are maintained.

10.2.4.2 Transverse discontinuities which are continuous
around the upset, deeper than !, inch (1.588 mm), are unac-
ceptable and shall be removed with a smooth transition. Upon
removal of the discontinuity, the rod tolerance shall meet this
specification, Transverse discontinuities greater than '/; inch
(3.175 mm) are unacceptable.

10.3 STEEL SUCKER ROD AND PONY ROD AND
SUBCOUPLING PIN END SURFACE AND
THREADS

10.3.1  The pin undercut ends and adjacent radii shall have
a surface finish not to exceed 125 micro-inch R,.

10.3.2 The presence of end shear cracks past the root of the
first thread is reason for rejection.
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10.3.3 Raised metal surfaces on the pin shoulder face
which result from nicks or dents, shall be carefully removed
before feeler gauge inspection per Section 9, Table 13,

10.3.4 Laps originating on either thread flank, below the
pitch diameter are reason for rejection,

10.4 COUPLING AND SUBCOUPLING SURFACE
FINISH

10.4.1 The surface finish of the outside diameter of Class T
couplings shall not exceed {25 micro-inch R,.

10.4.2 The surface finish of the outside diameter of Class
SM couplings shall not exceed 63 micro-inch R,. This does
not apply to the chamfer or radius on the ends between the
outside diameter of the contact face and the outside diameier
of the coupling.

10.4.3 The surface finish of the coupling face on each end
of Class T or Class SM couplings shall not exceed 125 micro-
inch R,.

10.4.4 There shall be no pinholes or pull back in the spray
metal coating on the chamfer or radius between the outside
diameter of the contact face and the outside diameter of the
coupling.

11 Marking, Packaging, and Thread
Protectors

11.1  PRODUCT MARKING

Note: Users of this specification should note that there is no longer a require-
ment for marking a product with the APE monogram. The American Petro-
leum Institute continues to license the use of the menogram on products
covered by this specification but it is administered by the staff of the Institute
separately from the specification. The policy describing licensing and use of
the monograrm is contained in Appendix A, herein. No other use of the mono-
gram is permitted.

Sucker rods, pony rods, couplings, and subcouplings,
manufactured in conformance with this specification, shall be
marked by the manufacturer as specified hereinafter. Such
markings shall be die stamped or forged, or both, at the option
of the manufacturer.

11.1.1  Sucker Rods and Pony Rods—The following mark-
ings shall be applied to the wrench square on one end or both
ends but if applied to both ends, the marking on each end
shall be complete. Markings shall be applied prior to heat
treatment of rods.

a. Manufacturer's name or mark.

b. Size (nominal size of rod).

¢. Specification 11B.

d. Tempcrature Rating (FRP rods only). Mark shall indicate
the ternperature scale and shall be applicd adjacent to Specifi-
cation 11B.
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e, Grade (steel rods only). Grade markings shall be applied
adjacent to Specification 11B.
f. Grade of End Fitting (FRP rods only).
g. Identification Code (Steel rods only). The code mark shall
identify the product with respect to a record of the time of
manufacture, grade of steel, heat number, and metallurgicat
treatment. This record shall be available to the purchaser on
request for 5 years from date of manufacture. The identifica-
tion with respect to date of manufacturer shall be as follows:
1. The month of manufacture shall be designated by the
numerals 1 through 12, chronologically, with January rep-
resented as number 1.
2. The year of manufacture shall be designated by the last
two numerals of the year.

h. Julian Date of Assembly (FRP rods only): The date of
assembly is the date the endfitting was attached to the rod
body.

Examples:
A %y inch (15.9 mm) grade C sucker rod or pony rod man-
ufactured in February, 1993 shall be marked as follows:

Mfis.
Name Identification Code
or Mark Size Spec Grade Month Year
— s, 11B c — 2 93

A 7, inch (22.2 mm) FRP sucker rod or pony rod with
grade A fittings manufactured on April 1, 1993 shall be
marked as follows:

Mirs. Date of
Name Temp. Grade of Assembly
orMark  Size Spec Rating  Endfitting  Day Year
—_— Ty 11B 200F A 091 923

11.1.2 Couplings—The following markings shall be
placed on the coupling.

a. Manufacturer’s name or mark.
b. Size (nominal size of coupling).
c. Specification 11B.
d. Class. Class markings shall be applied adjacent to Specifi-
cation 11B.
e. Identification Code. The code mark shall identify the prod-
uct with respect to a record of the time of manufacture, grade
of steel, heat number, and metallurgical treatment. This
record shall be available to the purchaser on request for 5
years from date of manufacture. The identification with
respect to date of manufacturer shall be as follows:
1. The month of manufacture shall be designated by the
numerals 1 through 12, chronologically, with January rep-
resented as number 1.
2. The year of manufacture shall be designated by the last
two numerals of the year.
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Examples:

A Class T ¥/, inch (19.1 mm) through hardened sucker rod
coupling manufactured in April, 1993 shall be marked as fol-
lows:

Mifts.
Name identification Code
or Mark Size Spec Class Month  Year
— LA 1iB T — 4 93

A spray metal sucker rod coupling manufacturer in April,

1993 shall be marked as follows:
Mirs.
Name Identification Code
or Mark Size Spec Class Month  Year
—_ A 11B SM —_ 4 93

$1.1.3 Polished Rod Couplings and Subcouplings—In
addition to the marking requirements for sucker rod cou-
plings contained herein, polished rod couplings and subcou-
plings shall be marked with the letters “PR” in front of the
manufacturer’s name or mark.

Example:

A 7, inch (22.2 mm) polished rod coupling and a ¥/, x ;
inch (19.1 x 22.2 mm) subcoupling manufactured in April,
1993 shall be marked as follows:

Polished Mfrs.

Rod Name Identification Code
Coupling  or Mark Size  8Spec  Class Month Year
PR — ", 11B T — 4 93
3" 4 7’3
Inch Sub-
Coupling Spec
PR — ¥,x% 1B T —~ 4 9

11.2 THREAD MARKING

At the manufacturer’s option, any sucker rod thread which
conforms to the threading and gauging practice requirements
given herein may be identified by stamping the product adja-
cent to such thread with the manufacturer’s name or mark, the
size, and Specification 11B.

Example:
A pump or other part bearing a %, inch (19.1 mm} sucker
rod pin thread may be marked:
Mfrs.
Name or 3 Spec 11B
Mark
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11.3 SPECIFICATION 11B

The use of Specification 11B as provided in Paragraph
11.2 shall constitute a certification by the manufacturer that
the threads so marked comply with the requirements stipu-
lated herein, but should not be construed by the purchaser as a
representation that the product so marked is, in its entirety, in
accordance with any API specification.

11.4 PACKAGING

When packaged rods are specified on the purchase order,
the packages shall conform to the following requirements:

11.4.1 Steel Sucker Rods

11.4.1.1 Overall width shall be 30 inches, 1 inch (762,
+25 mm).

11.4.1.2 Maximum center-to-center distance of spacers
shall be 6 feet (1.83 meters).

11.4.1.3 Maximum distance from edge of spacer to end of
rod (coupling, if installed) shall be 20 inches (508 mm).

11.4.2 FRP Sucker Rods

14.4.21 Spacers shall be provided such that rows of rod
bodies do not touch during shipment.

11.4.2.2 Spacers and supports shall be provided along the
bottom of each bundle such that the bundle can be lifted by
straps placed at three points along the rod length. The sup-
port points shall be located within one foot (0.3 meter) of
center and at points at no more than 6 feet (2 meters) from
each end.

11.4.2.3 Supports shall be provided along the bottom of
each side of the bundle at the support points to prevent lifiing
straps from coming in contact with the bottom layer of rods.

11.4.24 Sufficient clearance shall be provided for passing
lifting straps underneath the bundle at the support points
without lifting or prying the bundle.

115 THREAD PROTECTORS

Thread protectors shall be designed to protect the pin or
box thread and contact face from damage.

11.5.1 External thread protectors shall be installed on all
external threads.

11.5.2 Internal thread protectors shall be installed in the
open ends of all couplings installed on sucker rods and pony
rods.
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11.6 STEEL ROD AND PONY ROD UNIFORM
COLOR CODE:
API Grade C—White
API Grade K—Blue

API Grade D—
Carbon Steel —AISI 10XX (1) or
—AISI 15XX (1) —Brown
Chrome-Moly  —AISI41XX (2) —Yellow
Special Alloy (3) —Orange

1. Generally manufactured from, but not limited to, AISI
10XX or 15XX which can be effectively heat treated to the
minimum ultimate tensile strength per Section 3, Table 2.

2. Generally manufactured from, but not limited to, AISI
41XX which can be effectively heat treated to the minimum
ultimate tensile strength per Section 5, Table 2.

3. Any composition other than 15XX or 41XX which can be
effectively heat treated to the minimum ultimate tensile
strength per Section 5, Table 2.

11.7 RUST PREVENTION

Pricr to shipment, exposed metallic surfaces shall be pro-
tected with a rust preventative which will not become fluid at
a temperature less than 125°F (52°C).

12 Polished Rods
12.1 GENERAL

12.1.1 Polished rods shall be furnished in the sizes shown
in Table 16.

12.1.2 Polished rods shall be furmnished with polished rod
pin threads on each end or a polished rod pin thread on one
end and a sucker rod pin thread on the other (upset) end.

12.1.3 Polished-rod couplings shall conform to the require-
ments in Section 7. The lack of matching tapers on sucker rod
couplings and polished-rod pins will prevent proper pin
makeup. The use of standard rod couplings on polished rods
can result in split couplings.

122 GRADES

The chemical composition of polished rods shall be any
composition of AISI recommended series steels which meet
the chemical and mechanical property requirements listed
below. The exact chemical composition shall be detailed in
the material specification of the manufacturer.

1. Carbon Steel: 10XX where 35 £ XX < 50
Ultimate Tensile Strength: 90,000 < UTS < 120,000 psi
2. Alloy Steel: 41XX where 30 S XX £ 40
43XX where 15 XX <25
46XX where 15 XX £25
86XX where 20 € XX £ 30
Ultimate Tensile Strength: 95,000 < UTS < 160,000 psi
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123 METAL SPRAYED POLISHED RODS

The base material of metal sprayed polished rods shall
conform to grades in 12.2, Spray metal coating hardness shall
be 480 HV,y, minimum. The chemical composition of the
coaling shall be per Table 17. The overall metal sprayed pol-
ished rod length shall comply with Table 16 in all designated
diameters. The spray metal coating thickness shall be 0.010
inch to 0.020 inch (0.254 mm to 0.508 mum). The finished out-
side diameter of metal sprayed polished rods shall conform to
column 1 of Table 16 except the tolerance on the O.D.
between pin end and start of metal spray shall be +0.0035 inch
—0.040 inch (+0.127 mm —1.016 mm).

12.4 SURFACE FINISH

Polished rods, regular or metal sprayed, shall have a sur-
face finish of 8 to 32 microinch R,.

12,5 MARKING

Note: Users of this specification should note that there is no longer a require-
ment for marking a product with the APl monogram. The American Petro-
leumn Institute continues to license the use of the monogram on products
covered by this specification but it is administered by the staff of the Institute
separately from the specification. The policy describing licensing and use of
the monogram is contained in Appendix A, herein. No other use of the mono-
gram is permitted.

Table 17—Polished Rod Coating
Chemical Composition

Min % Max %
Carbon 0.50 1.00
Silicon 3.50 5.50
Phosphorus 0.00 0.02
Sulfur 0.00 0.02
Chromium 12.00 18.00
Boron 2.50 4.50
Iron 3.00 5.50
Cobalt 0.00 0.10
Titaniutn .00 0.05
Aluminum 0.60 0.05
Zirconium 0.00 0.05
Nickel Remainder

Polished rods shall be die stamped on one or both ends or
the O.D. within 3 inches (76.2 mm) of end face by the manu-
facturer as follows:

a. Manufacturer’s name or mark.

b. Size (outside diameter).

c. Specification 11B.

d. Identification Code—The code mark shall identify the
product with respect to a record of the time of manufacture,
grade of steel, heat number, and metallurgical treatment. This
record shall be available to the purchaser on request for 5

Table 16—General Dimensions and Tolerances for Polished Rods

Polished-Reod Size (OD) Length (L) Nominal Diameter Outside Diameter Size Sucker Rod
+0.005 -0.010 in. ft., +2 in. of Pin Thread of Pin Shoulder D with which used
(+0.127 -0.254 mm) (m. £50 mm} in. (mm) in. (mm) in. {mmy}
1/, (28.6) 8. 11.16,22,24, 26 B (23.8) PR —_ 5 (15,9)
(2.438, 3.353, 4877, 1, (27.0) PR — H(19.1)
6.707, 7.315, 7.925)
173 (28.6) upset 8,11, 16,22,24,26 Y/, (23.8) SR 1.250, +0.005 -0.010 M (15.9)
(2,438, 3.353, 4877, {31.8, +0.127 -0.254)
6.707, 7.315, 7.925)
1Y, (27.0) SR 1.500, +0.005 -0.010 3191
(38.1, +0.127 —0.254}
17,{(31.3) 11, 16,22, 24,26, 30, 36 1%,,(30.2) PR —_ 1 (22.2)
(3.353, 4.877,6.707, 7.315,
7.925,9.144, 10973)
17, {31.8) upset 11,16, 22, 24, 26, 30, 36 1%, (30.2) SR 1.625, +0.005 -0.010 1 (22.2)
(3.353, 4.877,6.707, 7.315, (41.3, +0.127 -0.254)
7.925,9,144, 10.973)
17,{38.1) 16, 22, 24, 26, 30, 36 14, (34.9) PR — 1 (25.4)
(4.877, 6.707, 7.315,
7.925,9.144, 10973)
1'/,(38.1) upset 16, 22,24, 26, 30, 36 19,6 {39.7) SR 2.250, +0.015 0.015 1/, (28.6)

(4.877, 6,707, 7.315,
7.925,9.144, 10.973)

Note: See Figure 6 for polished-rod thread details.
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(57.2, +0.381 -0.381)
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years from date of manufacture. The identification with
respect to date of manufacturer shall be as follows:
1. The menth of manufacture shall be designated by the
numerals 1 through 12, chronologically, with January rep-
resented as number 1.
2. The year of manufacture shall be designated by the last
two numerals of the year.

13 Stuffing Boxes and Pumping Tees
13.1 STUFFING BOXES
13.1.1 Size

Nominal size of stuffing boxes shall be in accordance with
the size and type of bottom connection and for complete
boxes the diameter of the polished rod or polished-rod liner
with which it is intended to be used. The bottom connection
shall be either upset or non-upset external tubing threads con-
forming to API Specification 5B.

13.1.2 Alighment

The maximum radial displacement of axes of the packing
chamber and the bottom thread, measured in a plane perpen-
dicular to the axes, shall not exceed 0.031 inch (0.79 mm).
The maximum angular misalignment shall not exceed %, inch
(19.1 mum) per 20 feet (6 meters) of projected axis.

13.1.3 Material

The chemical composition of stuffing boxes shall be any
composition of AISI recommended series steels which meet
the chemical and mechanical property requirements listed
below. The exact chemical composition shall be detailed in
the material specification of the manufacturer,

a. ASTM A395 Ductile Iron.
b. Carbon Steel: 10XX where 18 s XX <45 or
Alloy Steel: 41XX where 30 = XX £ 40.

The minimum tensile strength shall be 60 ksi and the min-
imum yield strength shall be 40 ksi.

13.1.4 Marking

Note: Users of this specification should note that there is no longer a require-
ment for marking a product with the API monogram. The American Petro-
leum Institute continues to license the use of the monogram on products
covered by this specification but it is administered by the staff of the institute
scparately from the specification. The policy describing licensing and use of
the monogram is contained in Appendix A, herein. No other use of the mono-
gram is permitted.

Each stuffing box body shall be permanently marked by
the manufacturer with the following information:

a. Manufacturer’s name or mark.
b. Specification 11B.
c. Size and type of bottom thread.

d. Maximum working pressure rating (CWP).
Note: CWP = Cold working pressure.

e, Identification Code—The code mark shall identify the
product with respect to a record of the time of manufacture,
grade of steel, heat number, and metallurgical treatment. This
record shall be available to the purchaser on request for 5
years from date of manufacture. The identification with
respect to date of manufacturer shall be as follows:

1. The month of manufacture shall be designated by the

numerals 1 through 12, chronologically, with January rep-

resented as number 1.

2. The year of manufacture shall be designated by the last

two numerals of the year.

Example:

A stuffing box body having a 2%, inch (60.3 mm) upset
tubing thread as a bottom connection and having been hydro-
statically tested to 5000 psi (34.4 MPa) manufactured in
April, 1993 should be marked as follows:

Mfrs. Name/Mark Spec 11B 2%,
— 493

EUE 2500 CWP

13.2 PUMPING TEES
1321 Size

Nominal size of pumping tees shall be in accordance with
the size and type of top, bottom and flow line connections.
Top and bottom connections shall be either upset or non-upset
internal tubing threads conforming to API Specification 5B.
Flow line connections shall be line pipe threads conforming to
API Specification 5B. Bleeder outlet shall be 1 inch (254
mm) line pipe thread conforming to API Specification 5B,

1322 Alignment

The maximum radial displacement of axes of pumping
tees threads, measured in the plane of the tee face, shall not
exceed 0.013 inch (0.79 mm). The maximum angular mis-
alignment shall not exceed ¥, inch (19.1 mm) per 20 feet (6
meters) of projected axis.

13.2.3 Material

The chemical composition of pumping tees shall be any
composition of AISI recommended series stecls which meet
the chemical and mechanical property requirements listed
below. The exact chemical composition shall be detailed in
the material specification of the manufacturer.

a. ASTM A395 Ductile Iron.
b. Carbon Steel: 10XX where 18 < XX <45 0r
Alloy Steel: 413X where 30 £ XX £ 40,

The minimum tensile strength shall be 60 ksi and the min-
imum yield strength shall be 40 ksi.
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13.2.4 Marking

Note: Users of this specification should note that there is no longer a require-
ment for marking a product with the APl monogram. The American Petro-
leum Institute continues to license the use of the monogram on products
covered by this specification but it is administered by the staff of the Institute
separately from the specification. The policy describing licensing and use of
the monogram is contained in Appendix A, herein. No other use of the mono-
gram is permiticd.

Pumping tees shall be permanently marked by the manu-
facturer with the following information:

a. Manufacturer’s name or mark,

b. Specification 11B.

¢. Size and type of top, bottom and flow line threads.
d. Maximum working pressure rating (CWP).

Note: CWP = Cold working pressure.

e. ldentification Code—The code mark shall identify the
product with respect to a record of the time of manufacture,
grade of steel, heat number, and metallurgical treatment. This
record shall be available to the purchaser on request for 5
years from date of manufacture. The identification with
respect 1o date of manufacturer shall be as follows:

1. The month of manufacture shall be designated by the

numerals 1 through 12, chronologically, with January rep-

resented as number 1.

2. The year of manufacture shall be designated by the last

two numerals of the year.

Example:

A pumping tee having a 2%/, inch (60.3 mm} upset tubing
thread on top, a 2%, inch (73 mm) non-upset tubing thread on
bottom, a 2 inch (50.8 mm) line pipe flow line connection,
and having been hydrostatically tested to 10,000 psi (68.8
MPa) manufactured in April, 1993 should be marked as fol-
lows:

Mifrs. Name/Mark Spec 11 5000 CWP
2%, EUE x 2%, x 2 — 493
or
P
an3 b2

g § 2 g8

@

s Ly § 1
L 27"
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14 Polished Rod Clamps
14.1 MATERIAL

Polished rod clamps shall be manufactured from any AISI
recommended cast iron or carbon steel as listed below with a
hardness range between 190 and 300 Brinell.

a. ASTM AS536 Ductile Cast Tron 65-45-12.
b. Carbon Steel: 1030( where 15 < XX <450r
15XX where 15 < XX £45.

142 MAXIMUM RATED LOAD

The maximum rated load shall be no more than 75 percent
of the minimum load to initial slippage when a new polished
rod clamp is tested in accordance with this specification,

14.3 DESIGN VERIFICATION

During the design phase the manufacturer shall perform
and document a minimum of two tests per size by the method
detailed below to ensure that the polished rod clamp for each
size will comply with the published rated loads.

14.3.1 Only new polished rod clamps shall be used in this
test.

14.3.2 A polished rod whose nominal diameter and surface
finish conforms to this specification shall be used.

14.3.3 The polished rod clamp shall be installed in accor-
dance with the manufacturer's instructions on one end of a
sample of polished rod of suitable length.

1434 The polished rod sample with the polished rod
clamp shatl be suspended by the polished rod clamp from the
upper crosshead of a tensile testing machine through a hole
in a steel plate. The dimension of the hole shall be the nomi-
nal diameter of the polished rod plus Y, inch (3.17 mm). The
tolerances on the hole diameter shall be +Y/,, -0 inch (+0.40
-0 mm).

14.3.5 The polished rod shall be gripped in the lower
crosshead and a-load applied and increased until the first slip-
page of 0.010 inch (0.30 mm) or more occurs between the
polished rod and the polished rod clamp. This load shall be
recorded.

14.3.6 The rate of separation of the crossheads under load
shall not exceed Y/, inch (12.7 mm) per minute or be less than
1y inch (3.17 mm) per minute.

144 TEST RESULTS

The minimum slippage load (see 14.3.5) multiplied by
0.75 shall be equal to or greater than the published maximum
rated load of the polished rod clamp.
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14.5 SURFACE CONDITION AFTERTEST

Exarnination of the surface of the polished rod after the
test and removal of the polished rod clamp shall not reveal
any indentation or deformation in excess of 0.010 inch (0.25

mm). Failure to comply with this requirement shall constitute
a test failare.

14,6 POLISHED ROD CLAMP MARKING

Note: Users of this specification should note that there is no longer a require-
ment for marking a product with the AP monogram. The American Petro-
leun Institute continues to license the use of the monogram on products
covered by this specification but it is administered by the staff of the Institute
separately from the specification. The policy describing licensing and use of
the monogram is contained in Appendix A, hercin. No other use of the mono-
gram is permitted.

14.6.1 Each polished rod clamp shall be permanently
marked by the manufacturer with the following information:

a. Manufacturer’s name or mark.
b. Specification 11B.

¢. Nominal polished rod size.

d. Maximum rated load.

14.6.2 A tag showing the manufacturer’s installation
instructions shall be securely attached (such as by wiring) to
each polished rod clamp. This tag may be paper, plastic, or
metal.

15 Sinker Bars
15.1 GENERAL

15.1.1 Sinker bars shall be furnished in the sizes shown in
Table 19.

15.1.2 Sinker bars shall be furnished with pin threads on
each end.

15.1.3 When using sinker bars with polished rod pin
threads, polished rod couplings shall be used. Polished rod
couplings shall conform to the requirements in Section 8. The
lack of matching tapers on sucker rod couplings and polished
rod pins will prevent proper pin makeup. The use of sucker
rod couplings on polished rod pins can result in split cou-
plings.

15.2 GRADE

This specification covers two grades of steel sinker bars
which shall be designated as follows:

Grade 1—Carbon (AISI 10XX).
Grade 2—Alloy (Optional with manufacturer).

15.3 MECHANICAL PROPERTIES

The mechanical properties of sinker bars shall conform to
the strength values listed in Table 18.

15.4 MARKING

Mote: Users of this specification should note that there is no longer a require-
ment for marking a product with the API monogram. The American Petro-
feum Institute continues to license the use of the monogram on products
coversd by this specification but it is administered by the staff of the Institute
separately from the specification. The policy describing licensing and use of
the monogram is contained in Appendix A, herein, No other use of the mono-
gram is permitted.

Sinker bars shall be permanently marked on one or both
ends or on the Q,D. within 5 inches (127 mm) of end face, or

optional reduced diameter(s), by the manufacturer as follows:

a. Manufacturer’s name or mark.
b. Grade.
¢. Specification 11B.
d. Identification Code—The code mark shall identify the
product with respect 1o a record of the time of manufacture,
grade of steel, heat number, and metallurgical treatment. This
record shall be available to the purchaser on request for 5
years from date of manufacture. The identification with
respect to date of manufacture shall be as follows:
1. The month of manufacture shall be designated by the
numerals 1 through 12, chronologically, with January rep-
resented as number 1.
2. The year of manufacture shall be designated by the last
two numerals of the year.

Table 18—Mechanical Strength Properties

Minimum Tensile

Grade psi (Mpa)
1 65,000 (448)
2 90,000 (620)
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APPENDIX A—MARKING REQUIREMENTS FOR
API LICENSED MANUFACTURERS

A1 Marking

The following marking requirements apply only to manu-
facturers licensed by the API to use the API monogram on
products covered by this specification. Preferably, the com-
plete marking shall be permanently affixed to each product,
but the manufacture’s license number may be alternatively
affixed to each bundle or container, or marked on the docu-
ments for each shipment.

A.2 Rods and Couplings

Sucker rods, pony rods, couplings, and subcouplings,
manufactured in conformance with this specification, shall be
marked by the manufacturer as specified hereinafter. Such
markings shall be die stamped or forged, or both, at the option
of the manufacturer.

A.2.1 SUCKER RODS AND PONY RODS

The following markings shall be applied to the wrench
square on one end or both ends, but if applied to both ends,
the marking on each end shall be complete. Markings shall be
applied prior to heat treatment of rods.

a. Manufacturer’s name or mark.
b. Size (nominal size of rod).
c. API Monogram. The minimum size of the monogram
shall be /; inch (3.2 mm).
d. APILicense Number.
e. Temperature Rating (FRP rods only)}—Mark shall indicate
the temperature scale and shall be applied adjacent to the API
monogram.
f. Grade (Steel rods only}—Grade markings shall be applied
adjacent to the APl monogram. See 5.1 for applicable grade
marks.
g. Grade of End Fitting (FRP rods only).
h. Identification Code (Steel rods only)—The code mark
shall identify the product with respect 1o a record of the tirme
of manufacture, grade of steel, heat number, and metallurgi-
cal treatment. This record shall be available to the purchaser
on regquest for 5 years from date of manufacture. The identifi-
cation with respect to date of manufacture shall be as follows:
1. The month of manufacture shall be designated by the
numerals 1 through 12, chronologically, with January rep-
resented as number 1.
2. The year of manufacture shall be designated by the last
two numerals of the year.
i. Julian Date of Assembly (FRFP rods only): The date of
assembly is the date the endfitting was attached 10 the rod
body.

29

Example 1:

A % inch (15.9 mm) grade C sucker rod or pony rod man-
ufactured in February, 1993 shall be marked as follows:

Mfrs. APl APl
Name Mono-  License Identification Code
or Mark  Size gam Number  Grade Month  Year
— A @ 11B-1234 C —_ 2 93
Example 2:

A 7y inch (22.2 mm) FRP sucker rod or pony rod with
grade A end fittings manufactured on April 1, 1993 shall be
marked as follows:

Mfrs. API API

Name Mono-  License  Temp. Gradeof  Dateof

or Mark Size gram Number Rating Endfitting  Assembly
091 93

—_ A @ 11B-1234 200F A

A22 COUPLINGS

The following markings shall be placed on the coupling
wrench flat or on the outside surface of the coupling.

a. Manufacturer’s name or mark.
b. Size (nominal size of rod).

c. API Monogram, The minimum size of the monogram

shall be /; inch (3.2 mm).
d. API License Number.

¢. Class. Class markings shall be applied adjacent to the API
monogram. See 7.1 for class mark.

f. Identification Code—The code mark shall identify the
product with respect to a record of the time of the manufac-
ture, grade of steel, heat number, and metallurgical treatment.
This record shall be available to the purchaser on request for
5 years from date of manufacture. The identification with
respect to date of manufacture shall be as follows:

1. The month of manufacture shall be designated by the
numerals 1 through 12, chronologically, with January rep-
resented as number 1.

2. The year of manufacture shall be designated by the last
two numerals of the year.
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Example:
A through hardened % inch (15.9 mm) sucker rod cou-

pling manufactured in April, 1993 by an authorized manufac-
turer shall be marked as follows:

Mfrs. API API
Namne Mono-  License Identification Code
orMark  Size gram  Number Class Month Year

— s @ 11B-1234 T — 4 03

A spray metal %, inch (15.9 mm) sucker rod coupling
manufactured in April, 1993 shall be marked as follows:

Mfrs. API API
Name Mono-  License Identification Code
orMark Size gram Number Class Month  Year

— e @ 11B-1234 SM — 4 93

A.23 POLISHED ROD COUPLINGS AND
SUBCOUPLINGS

In addition to the marking requirements for sucker rod
couplings contained herein, polished rod couplings and sub-
couplings shall be marked with the letters *“PR” in front of the
manufacturer's name or mark.

Example:

A /g inch (22.2 mm) polished rod coupling and a 3/, x 7/
inch (19.1 x 22.2 mm) subcoupling manufactured in April,
1993 shall be marked as follows:

Polished  Mifrs. API API
Rod Name Mono-  License Identification Code
Coupling orMark Size gram  Number Class Month Year

PR — Ty @ 11B-1234 T — 4 93

¥ox
Inch Sub-
Coupling
PR — MxUy @ 11B-1234 T -~ 4 93

A.3 Polished Rods

Polished rods manufactured in accordance with this speci-
fication shall be die stamped on one end or both ends by the
manufacturer as follows:

a. Manufacturer’'s name or mark.

b. Size (outside diameter).

c. APl Monogram. The minimum size of the monogram
shall be !/, inch (6.3 mm).

d. API License Number.
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€. Identification Code—The code mark shall identify the
product with respect to a record of the time of manufacture,
grade of steel, heat number, and metallurgical treatment. This
record shall be available to the purchaser on request for 5
years from date of manufacture. The identification with
respect to date of manufacturer shall be as follows:

1. The month of manufacture shall be designated by the

numerals 1 through 12, chronologically, with January rep-

resented as number 1.

2. The year of manufacture shall be designated by the last

two numerals of the year.

A.4 Stuffing Boxes

Stuffing box bodies shall be prominently and permanently
marked by the manufacturer with the following information:

a. Manufacturer’s name or mark.

b. API Monogram. The minimum size of the monogram
shall be Y/, inch (6.4 mm).

c. API License Number.

d. Size and type of bottom thread.

¢. Maximum working pressure rating (CWP).

Note: CWP = Cold working pressure.

f. Identification Code—The code mark shall identify the
product with respect to a record of the time of manufacture,
grade of steel, heat number, and metallurgical treatment. This
record shall be available to the purchaser on request for 5
years from date of manufacture. The identification with
respect to date of manufacturer shall be as follows:

1. The month of manufacture shall be designated by the

numerals 1 through 12, chronologically, with January rep-

resented as number 1.

2. The year of manufacture shall be designated by the last

two numerals of the year.

Example:

A stuffing-box body having a 2% inch (60.3 mm) upset
tubing thread as a bottom connection and having been hydro-
statically tested to 5000 psi (34.4 kPa) manufactured in April,
1993 should be marked as follows:

Mifrs. Name 11B-1234 2%, EUE 2500 CWP

or mark — 4 93

A5 PumpingTees

Pumping tees shall be prominently and permanently
marked by the manufacturer with the following information:

a. Manufacturer's name or mark.

b. API Monogram. The minimum size of the monogram
shall be '/, inch (6.4 mm).

¢. API License Number,

d. Size and type of top, bottom, and flow-line threads.
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e. Maximum working pressure rating (CWP).
Note: CWP = Cold working pressure.

f. Identification Code—The code mark shall identify the
product with respect to a record of the time of manufacture,
grade of steel, heat number, and metallurgical weatment. This
record shall be available to the purchaser on request for 5
years from date of manufacture. The identification with
respect to date of manufacturer shall be as follows:

1. The month of manufacture shall be designated by the

numerals 1 through 12, chronclogically, with January rep-

resented as number 1,

2. The year of manufacture shall be designated by the last

two numerals of the year.

Example:

A pumping tee with a 2%/ inch (60.3 mm) upset tubing
thread on top, a 2/, inch (73 mm) non-upset tubing thread on
bottom, a 2 inch (50.8 mm) line pipe flow line connection,
and having been hydrostatically tested to 10,000 psi (68.8
kPa) manufactured in April, 1993 should be marked as fol-
lows:

Mifrs. Name @ 11B-1234 2%, BUEx2yx2

or mark 5000 CWP — 493
or
( an3 .z
@ a [2)
§ g <
Z5s 'é o .
? =] = @ § I ™
= )
% 27"

A.6 Polished Rod Clamps

Polished rod clamps shall be prominently and permanently
marked by the manufacturer with the following information:

a. Manufacturer's name or mark.

b. API Monogram, The minimum size of the monogram
shall be Y, inch (3.2 mm).

c. API License Number.

d. Nominal polished rod size.

e. Maximum rated load.

A.7 Sinker Bars

Sinker bars shall be permanently marked on one or both
ends or on the O.D. within 5 inches (127 mm) of end face, or
optional reduced diameter(s), by the manufacturer as follows:

a. Manufacturer’s name or mark,
b. API Monogram. The minimum size of the monogram
shall be '/, inch (3.2 mm).
c. API License Number.
d. Grade.
e. Identification Code—The code mark shall identify the
product with respect to a record of the time of manufacture,
grade of steel, heat number, and metallurgical treatment. This
record shall be available to the purchaser on request for 5
years from date of manufacture. The identfication with
respect to date of manufacture shall be as follows:
1. The month of manufacture shall be designated by the
numerals 1 through 12, chronologically, with January rep-
resented as number 1.
2. The year of manufacture shall be designated by the last
two numerals of the year.
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APPENDIX B—SUGGESTIONS FOR ORDERING

B.1 Sucker Rods and Pony Rods

In placing orders for sucker rods and pony rods manufac-
tured in accordance with APT Specification 11B, purchasers
should specify the following on their purchase orders:

Specification API Specification 11B,

Quantity.

Type: Steel or FRP.

. Grade: 5.1.1, Table 1 or 5.2.1, Table 1 or 3.

Size (Diameter): 6.1.1, Table 5 or 6.1.2, Table 6.
Length: 6.1.1, Table 5 or 6.1.2, Table 6.

. Packaged: 11.4.

B AO TP

B.2 Couplings and Subcouplings

In placing orders for couplings and subcouplings manu-
factured in accordance with API Specification 11B, purchas-
ers should specify the following on their purchase orders;

a. Specifications: API Specification 11B.
b. Quantity.

¢. Class: 7.1.

d. Type: 7.2, Figure 4.

e. Size: 7.3, Table 8.

B.3 Polished Rods

In placing orders for polished rods manufactured in accor-
dance with API Specification 11B, purchasers should specify
the following on their purchaser orders:

a. Specification: API Specification 11B.

b. Quantity,

¢. Size (outside diameter): 12.1,1, Table 16.
d. Length: 12.1.1 Table 16.

e. End Connections: 12.1.2, Table 16.
f. Grade: 12.2,
g. Spray Metal: 12.3.

B.4 Stuffing Boxes and Pumping Tees

In placing orders for stuffing boxes and pumping tees
manufactured in accordance with API Specification 11B, pur-
chasers should specify the following on their purchase orders:

a. Specification: API Specification 11B.

b. Quantity.

c. Size & Type of Connections: 13.1.1,132.1,
d. Working Pressure.

B.5 Polished Rod Clamps

In placing orders for polished rod clamps manufactured in
accordance with API Specification 11B, purchasers should
specify the following on their purchase orders:

a. Specification: API Specification 11B.
b. Quantity.

¢. Polished Rod Size: 12.1.1, Table 16.
d. Load Rating,

B.6 Sinker Bars

In placing orders for sinker bars manufactured in accor-
dance with API Specification 11B, purchasers should specify
the following on their purchase orders:

a. Specification: API Specification 11B,
b. Quantity.

c. Size: 15.1.1, Table 19.

d. Grade: 15.2.
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I nformati on Handling Services, 2000



STD.API/PETRO SPEC 11B-ENGL 1998 ®E 0732290 0bO4509 813 HE

APPENDIX C—GAUGE SPECIFICATION

C.1 Reference Master Gauges

Each set of reference master gauges shall consist of the
following component gauges for each size of connection
listed in Table C-1:

Note: The basis sizes of thread elements of reference master gauges are iden-
tical with those of the product. Gauge tolerances encroach on the product tol-
erance; therefore, it is theoretically possible for one gauge to accept and
another to reject a given product thread. For this reason, a product thread
passing any certified reference master gauge shall be considered as within
the product dimensions, provided such gauge is within the limits specified
for used gauges. In case of dispute the owner of gauges in question shall fur-
nish proof regarding compliance.

C.1.1 SUCKER ROD PIN CONNECTIONS

C.1.1.1  Go Pin-Thread Truncated Setting Plug Gauge, P7.
This gauge represents the maximum permissible pitch diame-
ter of the pin thread. It is used 1) in setting the mating ring
gauge P8 and the comesponding working ring gauge, 2) in
checking the shoulder squareness of the working gange, and
3) for detecting wear, see C.6.

C.1.1.2 Go Pin-Thread Ring Gauge, P8. This gauge mates
with the P7 go pin-thread plug gauge. In cases of dispute, this
gauge may be used in gauging the preduct pin threads, but
such use should be held to a minimum.

C.1.1.23 Not-Go Pin-Thread truncated Setting Plug Gauge,
P5.* This gauge represents the minimum permissible pitch
diameter of the pin thread. It is used 1) in setting the mating
ring gauge P6 and the correspending working ring gauge and
2) for detecting wear, see C.6.

€.1.1.4 Not-Go Pin-Thread Ring Gauge, P6*. This gauge
mates with the PS not-go pin-thread plug gauge. In cases of
dispute, this gauge may be used in gauging the product pin
threads, but such use should be held to a minimum,

C.1.2 BOX CONNECTIONS

C.1.21 Go Box-Thread Ring Gauge (Checking Ring), B1.
This gauge represents the minimum permissible pitch diame-
ter of the box thread. It is used in checking the B2 go box-
thread plug gauge and the corresponding working gauge, also
in checking the shoulder squareness of the working gauge.

C.1.22 Go Box-Thread Plug Gauge, B2. Go Box-Thread
Plug Gauge B2 is used on polished rod couplings and subcou-
plings but does not check the 9 degree cone.

*Not-go pin thread plug and ring gauges, P5 and PS are used on both
sucker rods and polished rods.

35

This gauge mates with the B1 go box-thread ring gauge. In
cases of dispute, this gauge may be used in gauging the prod-
uct box threads, but such use should be held to a minimum.

C.1.2.3 Box-Cone Ring Gauge (Fitting Ring), B3. Go
Box-Cone Plug and Ring Gauge B3 and B4 are used on pol-
ished rod couplings and subcouplings. Do not use on sucker
rod coupling.

This represents the basic box cone. It is used as the master
in establishing the standoff of the mating B4 plug gauge and
the corresponding working plug gauge.

C.1.2.4 Box-Cone Plug Gauge, B4. Go Box-Cone Plug
and Ring Gauge B3 and B4 are used on polished rod cou-
plings and sub-couplings. Do not use on sucker rod coupling.

This gauge mates with the B3 box-cone ring gauge. In
cases of dispute, it may be used in gauging the product box
cone, but such use should be held to 8 minimum.

C.1.2.5 Not-Go Box-Thread Ring Gauge (Checking Ring),
BS5. Not-Go Box-Thread Ring and Plug Gauge B5 and B6 are
used on sucker rod coupling, pelished rod coupling, and sub-
coupling.

This gauge represents the maximum permissible pitch
diameter of the box thread. It is used in checking the mating
Plug gauge B6 and the comresponding working plug gauge.

€C1.26 Not-Go Box-Thread Plug Gauge, B6. Not-Go
Box-Thread Ring and Plug Gauge B5 and B6 are used on
sucker rod coupling, polished rod coupling, and subcou-
pling.

This gauge mates with the BS not-go box-thread ring
gauge. In cases of dispute, this gauge may be used in gauging
the product box threads, but such use should be held to a min-
imum.

C.1.3 POLISHED ROD PIN CONNECTIONS

C.1.3.1 Go Pin-Thread Truncated Setting Plug Gauge, P1.
This gauge represents the maximum permissible pitch diame-
ter of the pin thread. It is used 1) in setting the mating ring
gauge P2 and the corresponding working ring gauge, 2) in
checking the shoulder squareness of the working gauge, and
3) for detecting wear, see C.6.

€.1.3.2 GoPin-Thread Ring Gauge, P2. P2 does not check
9 degree cone.

This gauge mates with the P1 go pin-thread plug gauge. In
cases of dispute, this gauge may be used in gauging the prod-
uct pin threads, but such use should be held to a minimum,

€.1.3.3 Pin-Cone Plug Gauge (Fitting Plug), P3. This
gauge represents the basic pin cone. It is used as the master in
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establishing the standoff of the mating P4 pin-cone ring
gauge and the corresponding working ring gauge.

C.1.3.4 Pin-Cone Ring Gauge, P4. This gauge mates with
the P3 pin-cone plug gauge. In cases of dispute, it may be
used in gauging the product pin cone, but such use should be
held to a minimum.

C.1.3.5 Not-Go Pin-Thread Truncated Setting Plug Gauge,
P5.* This gauge represents the minimum permissible pitch
diameter of the pin thread. It is used in setting the mating ring
gauge P6 and the corresponding working ring gauge.

C.1.3.6 Not-Go Pin-Thread ring Gauge, P6.* This gauge
mates with the P35 not-go pin-thread plug gauge. In cases of
dispute, this gauge may be used in gauging the product pin
threads, but such use should be held to a minimum.

C.2 Hardening

Reference master gauges shall be hardened within the lim-
its of Rockwell C 60-C 63 or equivalent hardness on a super-
ficial scale. They shall be ground and lapped gauges, and
shall conform to the dimensions and tolerances given in Table
C.1 through C.8 and shall have been certified as required in
Appendix D.

C.3 Taper

Pitch diameter taper of setting plug gauges (P1, P5, and
P7) and thread plug gauges (B2 and B6) shall not exceed
0.00015 inch (0.0038 mm) over the length L,,. The permissi-
ble taper shall be back taper (largest diameter at entering end)
and shall be confined within the pitch diameter limits.

C.4 Precision Centers

Go plug gauges (P1, P7 and B2) and cone plug gauges (P3
and B4) shall have precision centers to permit measurement
of runout of shoulder face and eccentricity of cone.

C.5 Construction

Cone ring gauges used on polished rods only shall be of
the solid type (non-adjustable). Go and not-go ring gauges
may be either solid or adjustable.

C.6 ShakeTest

Go and not-go ring gauges shall be set at full engagement
with their mating plugs. When backed off to 2 turns engage-
ment there shall be no perceptible shake. This test for shake
shall be made on the truncated portion of full and truncated

*Not-go pin thread plug and ring gauges, P5 and P6 are used on both
sucker rods and polished rods.
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setting plugs. An adjustable ring gauge may be set initially on
either the full form or the truncated portion of the setting
Plug. When screwed onto the other portion of the setting plug
there shall be only a slight change in fit if any. If there is per-
ceptible shake or play in the looser fit, the ring gauge should
be reconditioned to bring the gauge into tolerance.

C.7 Root Form

The minor diameter of thread plug gauges and setting plug
gauges shall be cleared beyond a P/8 width of flat, either by
an extension of the sides of the thread toward a sharp V or by
an undercut to any dimension no wider than the width resuit-
ing from P/8 maximum width either side of centerline of the
thread space.

The major diameter of go thread ring gauges shall be
cleared by a clearance cut of substantially P/8 width and
approximately central.

The root form of the go and not-go thread ring gauges
shall be of sufficient depth to clear the maximum major diam-
eter of the full form setting plug after the gauge has been
properly set.

The major diameter of not-go thread ring gauges shall be
cleared by a clearance cut of substantially P/4 width and
approximately central,

C.8 Blunt Start

The partial threads of both ends of all gauges and the junc-
tion of the ful} and truncated portions of setting plugs shall be
removed to a blunt start except at the entering end of P4 and
B3 ring gauges and the counterbored end of P2, P8, and Bl
ring gauges where a blunt start would be undesirable or
impractical. Figures C-3, C-4, C-6, and C-7 illustrate devia-
tions from the blunt start.

C.9 Helix Angle

The helix angle correction shall be disregarded in all pitch
diameter determinations.

C.10 Gauge Marking (by Manufacturer)

Certified reference master gauges shall be permanently
marked by the gauge manufacturer with the markings given
below. Plug gauges should preferably be marked on the body,
although marking on the handle is acceptable on gauges in
small sizes or when the handle is integral with the body. Any
markings which are considered necessary by the gauge maker
may be added. Unless otherwise stated, both plug and ring
shall be marked as follows:

a. The gauge registration number.
b. The gauge symbol as given in Paragraph C.1.
¢. The nominal size of the rod.
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d. The word 2A-PIN or 2B-BOX, as applicable.

e. The word GO or NOT-GO or CONE as applicable.

f. The gauge manufacturer’s name or identifying mark.

g. AP! Monogram—The API monogram may be used only
on certified reference master gauges and shall not be used on
working gauges or gauges which do not meet all stipulations
given herein. The API monogram shall be applied only as
specified. On gauges submitted to the National Institute of
Standards and Technology for certification, the monogram
shall be applied by the manufacturer. On all other gauges the
monogram shall be applied by the certifying agency.

Example:
A master go pin-thread plug gauge, for ¥/, inch sucker rod
should be marked as follows:

Mfrs. name or
ideatifying mark

Gaugeregistra- oo 3/ 9 A_PIN-GO
tion number

C.11 Retest

All new and reconditioned reference master gauges shall
be submitted for retest to one of the certifying agencies listed
in Appendix D, within a period of two years, if an outside
agency indicates on the test certificate that the gauges are
approaching the specified limits of permissible wear.

C.12 Reinspection Line

Crauges submitted to a certifying or outside agency for
retest shall be certified as satisfactory for continued use if
they conform to the following requirements:

a. The pitch diameter of go and not-go plug gauges (P7, P3,
B2, B6, and P1) shail be within the tolerance limits as speci-
fied in Tables C-§, C-2, C-3, C-5, and C-6.

b. The minor diameter of go and not-go ring gauges (P8, P6,
B1, B3, and P2) shall be within the tolerance limits as speci-
fied in Tables C-1, C-2, C-3, C-5, and C-6.

¢. The axial variation of shoulder face of go thread plug and
ring gauges (P1, P2, P7, P8, B, and B2) shall be within the
limits shown in Table C-9.

d. Cone plug and ring gauges (P3, P4, B3, and B4) shall be
checked for mating step value, which shall not vary by more
than 0.0015 inch (0.038 mm) from the original value,

Note: This is equivalent to a decrease in cone base diameter of 0.00047 inch
(0.0019 mm} on plug, or to an increase of 0.00047 inch {0.119 mm) on ring,
or to a combined change of 0.00047 inch (0.011% mm).

e. The fit of go and not-go thread gauges on their mating
gauges shall conform to the requirements specified in C-6.

C.13 Maintenance

Maintenance of gauges is the responsibility of the gauge
owner, and gauges reported by the certifying or outside
agency as in non-conformance with requirements should be
promptly reconditioned or replaced, and resubmitted for test.
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Table C-1—P7: Go Pin-Thread Truncated Setting Plug Gauge. P8: Go Pin-Thread Ring Gauge
(For Gauging Sucker Rod Pin Connections)

Size of Rod

(2.7

5,(15.9)

(191

% (22.2)

1(25.4)

1Y, (28.6)

Truncated Major
Diameter B,
+0.0000C (+0.000)
~0.0006 (-0.015)

Full Form Major
Diameter B,
+0.0006 (+0.015)
=0.0000 (-0.000)
Pitch Diameter E,
+0.0000 (+0.000)
—0.0002 {(-0.005)
Length Thd. L,
+0.015 (0.38)

Lengthof Plug L,
+0.015 (x0.38)

Diameter of Plug or
Ring Collar D,
+0.000 (+0.00)
-0.010(-0.25)
Minor Diameter X,
+0.0000 (+0.000)
—0.0006 (-0.0015)

Diameter of C'bore

+0.005 (+0.13)
—0.000 (-0.00)
Length Ring L,
+0.000 (+0.00)
~0.020 (-0.51)
Depth of C'bore L,
+0.015 (+.38)

Notes:

All dimensions in inches (followed by equivalent in mm) at 68°F(20°C),

See Figure C-1.

0.7336 (18.633)

0.7482 (19.004)

0.6832 (17.353)

1.876 (47.65)

2113 (53.67)

1.005 (25.53)

0.6399 (16.253)

0.767 (19.48)

1.125 (28.58)

0.237 (6.02)

09216 (23.409)

0.9362 (23.779)

0.8712 (22.128)

1.968 (49.99)

2.284 (58.01)

1.255 (31.88)

0.8279 (21.029)

0.955 (24.26)

1.250(31.75)

0.316 (8.03)

1.0465 (26.581)

1.0611 (26.952)

0.9962 (25.303)

2.188 (55.58)

2.582 (65.58)

1.505 (38.23)

0.9529 (24.204)

1.080 (27.43)

1.438 (36.53)

0.394 (10.01)

The P7 and P8 gauges are for undercut pins and were first required in the 14th Edition (1962).
F7: Go Pin-Thread Truncated Setting Plug Gauge.
PE: Go Pin-Thread Ring Gauge.

All sizes, 10 threads per inch. Class 2A-2B.

*Tolerances on E, for 11/, inch (28.6 mm) plug gauge is +0.0000 (+0.000), -0.00025 (-0.0064).

— 1, L.—-I

45°
K - —M 9 b
M)
0.09 (2.9)
/| [0.10(25)
el
La
P8

Figure C-1—Go Pin-Thread Gauges (For Gauging Sucker Rod Pin Connections)
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11715 (29.756)

1.1861 (30.127)

1.1211 (28.476)

2406 (61.11)

2878 (73.10)

1.630 (41.40)

1.0778 (27.376)

1.205 (30.61)

1.625 (41.28)

0.472(11.99)

1.3589 (34.516)

1.3735 (34.887)

1.3085 (33.236)

2.656(67.46)

3253 (82.63)

2.005 (50.93)

1.2652 (32.136)

1.393 (35.38)

1.875 (47.63)

0.597 (15.16)

Il
Hil

|

it
I l!

1.5463 (39.276)

1.560% (39.647)

1.4960 (37.998)*

3.000 (76.20)

3.675(93.35)

2.265 (57.53)

1.4527 (36.899)

1,580 (40.13)

2.125(53.98)

0.675(17.15)

m-m)l
o0

Notes:

1
Lp

P?

All dimensions in inches

{followed by equivalent in mm).
" See Table C-1.
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Table C-2—P5: Not-Go Pin-Thread Truncated Setting Plug Gauge. P8: Not-Go Pin-Thread Ring Gauge
{For Gauging Sucker Rod and Polished Rod Pin Connections)

Size of Rod Y2 s (15.9) ¥, (19.1)

U, (22.2)

1{(25.4)

1Y, (28.6)

Truncated Major
Diameter B,,

+0.0000 (+0.000)
=0.0006 (-0.015)

0.7206 (18.303) 0.9087 (23.081) 1.0333 (26.246)

Full Form Major
Diameter B,

+0.0006 (+0.015)
-0.0000 (~0.000)

0.7482 {19.004) 0.9362 (23.779) 1.0611 (26.952)

Pitch Diameter E,
+0.0002 {+0.005)
~0.0000 (-0.000)

Length Thd L,
+0.015 (0.38)

Length of Ring L,
+H.015 (0.38)

0.6773 (17.203) 0.8654 (21.981) 0.9900 (25.146)

1.250 (31.75) 1.500 (38.10) 1.500 (38.10)

0.562 (14.27) 0.688 (17.48) 0.688 (17.48)

Minor Diameter Ring X,
+0.0006 (+0.015)
-0.0000 (-0.000)

0.6557 (16.655) 0.8437 (21.430) 0.9683 (24.595)

Notes:
All dimensions in inches (followed by equivalent in mm) at 68°F (20°C}.
See Figure C-2.

P5 and P6 gauges made to 2A and 2B tolerances under Standard 11B, 13th Edition may be used. P5 and P6 gauges made under the 12th and

prior editions of Standard 11B (not conforming to 2A and 2B tolerances) may not be used.
P5: Not-Go Pin-Thread Truncated Setting Plug Gauge.

P6: Not-Go Pin-Thread Ring Gauge.

All sizes, 10 threads per inch. Class 2A and 2B.

1.1583 (29.421)

1.1861 (30.127)

1.1150 (28.321)

1.625 (41.28)

0.750 (15.05)

1.0933 (27.770)

*Tolerance on E, for 1%, inch. (28.6 mm) plug gauge is +0.00025 (+0.0064), —0.00000 (-0.0000).

-
=\

1,3453 (34.171)

1.3735 (34.889)

1.3020 (33.071)

1.625 (41.28)

0.750 (19.05)

1.2803 (32.520)

1
N

I

_

n

P6

PS5

1.5325 (38.926)

1.5609 (39.647)

1.4892 (37.826)*

1.875 (47.63)

0.812 (20.62)

1.4675(37.275)

Note: See Table C-2.

Figure C-2—Not-Go Pin-Thread Gauges (For Gauging Sucker Rod and Polished Rod Pin Connections)
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Table C-3—B1: Go Box-Thread Ring Gauge (Checking Ring). B2: Go Box-Thread Plug Gauge
{For Gauging Sucker Rod, Polished Rod, and Subcoupling Box Connections)

Size of Rod Y (12.7) _’I, (15.9) ¥,(19.1) % (22.2) 1{25.4) 1'/, (28.6)

Major Diameter B, 0.7500(19.050) 0.9380 (23.825) 1.0630 (27.000) 1.1880 (30.175) 1.3754 (34.935) 1.5630 (39.700)
+0.0006 (+0.015)
=0.0000 (-0.000}

Pitch Diameter E, 0.6850 (17.399) 0.8730 (22.174) 0.9980 (25.349) 1.1230(28.524) 1.3105 (33.287) 14980 (38.049)* 3
+0.0002 (+0.005)
~0.0000 (~0.000)

Length Thd. L, 0.888 (22.56) 1.011 (25.68) 1.200(30.48) 1.386 (35.20) 1.636 (41.55) 1.886 (47.90)
+0.015 (+0.38)

Diameter of Plug of 1.005 (25.53) 1.255(31.86) 1.505 (38.23) 1.630 (41.40) 2.005 (50.93) 2.265 (57.53)
Ring Collar D,

+0,000 (+0.000)

-0.010(-0.25)

Length of Plug or 1,188 (30.18) 1.311 (33.30) 1.500 (38.10) 1.686 (42.82) 1.936 (49.17) 2.186 (55.52)
Ring L

30.015 (x0.38)

Minor Diameter X, 0.552 (16.56) 0.840(21.34) 0.965 (24.51) 1.090(27.69) 1.278 (32.46) 1.465 (37.21)

+0.001 (+0.03)
-0.000 (-0.00)

Diameter of 0.861 (21.837) 1.128 (28.65) 1.253 (31.83) 1.378 (35.00) 1.566 (39.78) 1.753 (44.53) B1
C’bore Dy,

+0.005 (+0.13)
-0.000 (~0.00)

Motes:

B2 does not check 9 degree cone.

All dimensions in inches (followed by equivalent in mm) at 68°F(20°C).

See Figure C.3.

B1 and B2 gauges are for box connections used with undercut pins.

B1 and B2 gauges made under the 13th and prior editions of Standard 11B may not be used, except on polished rod connections.
B2: Go Box-Thread Plug Gauge.

B1l: Go Box-Thread Ring Gauge.

All sizes, 10 threads per inch. Class 2A and 2B.

*Tolerance on E, for 1'/, inch (28.6 mm) plug gauge is +0.00025 (+0.0064), —0.00000 (-0.0000).

Ko - -1 0O, (n7 B, 116 K
i i R |
Notes:
See Table C-3.
—.30 (01 (£0.3) L All dimensions in inches (foltowed
L by equivalent in mm).
B1 82

Figure C-3—Go Box-Thread Gauges (For Gauging Box Connections)
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Table C-4—B3: Box-Cone Ring Gauge (Fitting Ring). B4: Box-Cone Plug Gauge
{For Gauging Polished Rod and Subcoupling Box Connections)

Size of Rod (15.9) ¥.Q9.1) e (22.2) 1(25.4) 175 (28.6)

Major Diameter 8, 0.9233 (23.452) 1.0482 (26.624) 1.1732 (29.799) 1.3606 (34.559) 1.5480 (39.31%9)
+0.0006 (+0.015)
=0.0000 (-0.000)

Pitch Diameter E, 0.8654 (21.981) 0.9900 (25.146) L1150 (28.321) 1.3020(33.071) 1.4892 (37.826)
+0.0005 (+0.013)
-0.0000 (-0.000}

Length Thd. L, 0.63 (16.00) 0.88 (22.35) 0.88 (22.35) 1.26 (32.00) 1.51 (38.35)
£0.015 (+0.32)

Diameter Plug Cone B, 0.9430 (23.952) 1.0680 (27.127) 1.1930 (30.302) 1.3805 (35.065) 1.5680 (35.827)
+0.0000 (+0.000)
-0.0002 (-0.005)

Length of Plug or Ring L 1.03 (26.2) 1.28 (32.5) 1.28 (32.5) 1.66(42.2) 1.91 (48.5)
+0.015 (+0.38)

Diameter of Plug or 1.255(31.88) 1.505 (38.23) 1.630 (41.40) 2.005{50.93) 2.265(57.53)
Ring Collar D,
+0.000 (+0.00)
—0.010 (-0.25)

Minor Diameter Ring X, 0.822 (20.38) 0.947 (24.05) 1.072 (27.23) 1,259 (31.98) 1,446 (36.73)
+0.000 (+0.00)
-0.001 (-0.03)

Notes:

All dimensions in inches (followed by equivalent in mm) at §68°F(20°C).

Sec Figure C-4. '

B3 and B4 gauges made under any edition of Standard 11B may be used.

B4; Box Cone Plug Gauge.

All sizes, 10 threads per inch. Class 2A and 2B.

Diameter of ring cone (B,) must be such as to provide a standoff of 0.325, £0.0015 inch. (8.26, +0.038 mm).

Dy
.325 (8.26)
Notes:
See Table C-4.
L Al dimensions in inches
B3 B4 {followed by equivalent in mm}.

Figure C-4—Box-Cone Gauges {For Gauging Box Connections)

COPYRI GHT 2000 Anerican PetroleumlInstitute
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Table C-5—BS: Not-Go Box-Thread Ring Gauge (Checking Ring). B6: Not-Go Box-Thread Plug Gauge
{For Gauging Sucker Rod, Polished Rod and Subcoupling Box Connections)

Size of Rod 1,127 (159 ¥,(19.1) 1 (22.2) 1(25.4) 11/ (28.6)

Major Diameter B, 0.7360 (18.654) 0.923% (23.467) 1.0493 (26.652) 1.1743 (29.827) 1.3623 (34.602) 1.5501 (39.373)
+0.0000 (+0.000)
—0.0006 (-0.015)

Pitch Diameter E, 0.6927 (17.595) 0.8806 (22.367) 1.0060 (25.552) 1.1310 (28.727) 1.3190(33.503) 1.5068 (38.272)*
+0.0000 (+0.000)
-0.0002 (-0.005)

Length Thd. L, 0.500 (12.70) 0.625 (15.88) 0.625 (15.88) 0.750 (19.05) 0.750 (19.05) 0.875(22.23)
0,015 (£0.38)

Length of Ring L, 0.562 (14.27) 0.688 (17.48) 0.688 (17.48) 0.750(19.05} 0.750 (19.05) 0.812 (20.62)
+0.015 (x0.38)

Minor Diameter X, 0.652 (16.56) 0.840 (21.34) 0.965 (24.51) 1.090(27.69) 1.278 (32.46) 1.465 (37.21)
+0.001 (+0.03)
~0.000 (-0.00)

Notes:

All dimensions in inches (followed by equivalent in mm) at 68°F(20°C).

See Figure C-5.

BS and B6 gauges made to 2A and 2B tolerances under Standard 11B, 13th Edition may be used. BS and B6 gauges made under the 12th and
prior editions of Standard 11B (not conforming to 2A and 2B tolerances) may not be used.

B&: Not Go Box-Thread Plug Gauge,

BS: Not Go Box-Thiead Ring Gauge.,

All sizes, 10 threads per inch. Class 2A and 2B.

*Tolerance on E, for 1Y/, inch (28.6 mm) plug gavge is +0.00000 {+0.0000), —0.00025 (-0.0064).

|
—
h— |
1

N\

L_ _J Note: See Table C-5.
Ly
BS

B&

Figure C-5—Not-Go Box-Thread Gauges (For Gauging Box Connections)
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Table C-6—P1: Go Pin-Thread Truncated Setting Plug Gauge. P2: Go Pin-Thread Ring Gauge
(Fot Gauging Polished Rod Pin Connections)

Size of Rod

3%(15.9)

H,(19.1)

h{222)

1(254)

1Y/, (28.6)

Truncated Major Diameter B,
+0.0000 (+0.000)

-0.0006 (-0.015)

Full Form Major Diameter B,
+0.0006 (+0.015)

~0.0000 {-0.000)

Pitch Diameter E,

+0.0000 (+0.000)

-0.0002 (-0.005)

Length Thd. L,

+0.015 {+0.38)

Length of Plug L,

20,015 (x0.38)

Diameter of Plug or Ring Collar D,
+0.0000 (+0.00)

-0.0010 (-0.25)

Minor Diameter K,
+0.0000 (+0.000)
~0.0006 (-0.015)
Drameter of C'bore O
+0.005 (+0.13)
-0.000 (—-0.00)
Length Ring Ly
+0.000 (+0.00)
~0.020(-0.51}

Motes:

0.9216 (23.409)

0.9362 (23.779)

0.8712(22.128)

1.25(31.8)
1.80(45.7)

1.255 (31.88)

0.8279 (21.029)

0.955 (24.26)

1.125 (28.58)

1.0465 (26.581)

1.0611 (26.952)

0.9962 (25.303)

L73 (44.5)
2.30(589)

1.505 (38.23)

0.9529 (24.204)

1.080(27.43)

1.375 (34.93)

All dimensions in inches (followed by equivalent in mm) at 68°F(20°C).

See Figure C-6.

Pi and P2 gaugss made to 2A and 2B tolcrances under Standard 11B, 13th Edition may be used. P1 and P2 gauges made under the 12th and

1.1715 (29.756)

1.1861 (30.127)

1.1211 (28.476)

1.75(44.5)
230 (58.4)

1.630 (41.40)

1.0778 (27.376)

1.205 (30.61)

1.375 (34.93)

prior editions of Standard 11B (not conforming to 2A and 2B tolerances) may not be used.
P1: Go Pin-thread Truncated Setting Plug Gauge.

P2: Go Pin-Thread Ring Gauge.

All sizes, 10 threads per inch. Class 2A and 2B.
*Tolerance on E, for 1/, inch. (28.6 mm) plug gauge is +0.00000 (+0000), -0.00025 (-0.0064).

45°

0.08 (2.3)
0.10 (25)

Figure C-6—Go Pin-Thread Gauges (For Gauging Polished Rod Pin Connections)

Lis

— Y Ly —-|

il
A

fil

p—— 0.55 +0.01 (14.0 £0.3)

|

I
Mz

1.3589 (34.516)

1.3735 (34.887)

1.3085 (33.236)

2.50(63.5)
3.05(77.5)

2.005 (50.93)

1.2652 (32.126)

1.393 (35.38)

1.750 (44.45)

1.5463 (39.276)

1.5609 (39.647)

1.4960 (37.998)*

3.00(76.2)
3.55 (90.2)

2265 (57.53)

1.4527 (36.899)

1.580(40.13)

2.000 (50.80)

Noles:

Le See Table C-6.
All dimensions in inches
{fotiowed by equivalent in mm).
M

Pl
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Table C-7—P3: Go Pin-Cone Plug Gauge (Fitting Plug). P4: Pin-Cone Ring Gauge
(For Gauging Polished Rod Pin Connections)

Size of Rod #(159) ¥,.(9.1} h{22.2) 1(25.4) 1Y, (28.6)

Major Diameter B, 0.9456 (24.018) 1.0710 (27.203) 1.1960 (30.378) 1.3840 (35.154) 1.5718 (39.924)
+0,0006 (+0.015)
-0.0000 (~0.000)

Pitch Diameter E, 0.8806 (22.367) 1.0060 (25.552) 11310 28.727) 1.3190(33.503) 1.5068 (38.27%)
+0,0000 (+0.000)
~0.0005 (-0.013)

Length Thd, L, 0.63 (16.0) 0.88 (22.4) 038 (22.4) 126(32.0) 1.51 (38.4)
20.015 (+0.38)

Diameter Plug Cone B, 0.9430 (23.952) 1.0680(27.127) 1.1930 (30.302) 1.3805 (35.065) 1.5680 (39.827)
+0.0000 (+0.000)
-0.0002 {-0.005)

Length Plug and Ring L 1.03 (26.2) 1.28 (32.5) 1.28 (32.5) 1.66 (42.2) 1.91 (48.5)
20015 (£0.38)

Diameter of Plug or Ring Collar D, 1.255(31.88) 1.505 (38.23) 1.630(41.40) 2.005 (50.93) 2.265 (57.53)
+0.000 (+0.00)
—0.010(-0.25)

Minor Diameter K, 0.851(21.62) 0.976 (24.79) L.101(27.97) 1.288 (32.72) 1.476 (37.49)
+0.000 (+0.00}
=0.001 (-0.03)

Notes:

All dimensions in inches (followed by equivalent in mm) at 68°F(20°C).

See Figure C-7.

P3 and P4 gauges made under any edition of Standard 11B may be used.

P3: Pin-Cone Plug Gauge,

P4: Pin-Cone Ring Gauge.

All sizes, 10 threads per inch. Class 2A and 2B,

Diameter of ring cone B, must be such as to provide a standoff of 0.325, +0.0015 inch (8.26, £0.038 mm).

A5 .01
(3.8 £0.3)
B, E.
Ko=Yg —
(K, ~ 1.6)
L .325 (B.26)
L Notes:
See Table C-7.
All dimensions in inches
{followsd by equivalent in mm).
P4 P3

Figure C-7—Pin-Cone Gauges (For Gauging Polished Rod Pin Connections)
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Table C-8—Tolerances for Reference Master Gauges Table C-9—Allowable Axial Variation
of Shoulder Face
Element Tolerance
Plug Gauges Allowable Axial Variation
Gauge of Shoulder Face*
Half angle of thread +6 minutes
: P1 0.0003 (0.008)
Lead +0.00025 (0.0064) P2 0.0004 (0.010)
Ruonout of shoulder face? 0.0002 (0.005) 7l 0.0003 {0.008)
(P1, F7, and B2) ) 0.0004 (0.010)
Eccentricity of cone with respect to Bl 0.0004 (0010}
thread (P3 and B4) 0.0002 (0.005)
0.0003 (0.
total indicator reading 0.0004 (0.010) B2 3 (0.008)
Ring Gauges Notes:
R All dimensions in inches at 68°F (followed by mm at 20°C).
Half angle of thread O mMIDMCS 1 e axial centers of plug gauges P, B2, and P1 have been damaged so
Lead! 10.00025 (£0.0064) that a reliable determination of the variation in shoulder faces cannot be
biained, the combined variation of mating gauges shall be determined by
2 0002 (0.005 o
Runout of face’ (P2, P8, and BY) 0 ( ) the use of a gauge block, or a combination of gauge blocks, as feeler gauges.
Eccentricity of cone with respect to The combined varjation shall not exceed 0.0007 inch (0.018 mm).
thread 0.0003 (0.008)
total indicator reading 0.0006 (0.015)
Standoff from plug? 0.325 £0.0015 (8.26 +0.038)
(P4 and BY)
Notes:

All dimensions in inches at 68°F (followed by mm at 20°C), except as other-
wise indicated.

'The tolerance shown is the maximum deviation in lead between any two
threads, whether adjacent or separated by an amount not exceeding the full
length less one full turn at each end. In the case of setting plugs, the tolerance
applies 1o a length of thread equal to that of the thread in the mating ring
gauge. On truncated setting plugs, the sign of any lead deviation present shall
be the same on the full-form portion of the truncated portion and such devia-
tion shall be uniform within 0.0001 inch (0.003 mm) over any portion equiv-
alent to the length of the ring gauge.

Runout shall be measured at distance D, /2 minus 'y inch (3.2 mm) from the
axis of the gauge.

*Ring shall be assembled with maring plug to cone contact by hand without
spinning.
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APPENDIX D—GAUGE CERTIFICATION

D.1 Certification Agencies

All new and reconditioned reference master plug and mat-
ing ring gauges, prior to use, shall have been certified to be in
conformance with the stipulations given in Appendix C, by
one of the following agencies:

Note: A schedule of fees for tests be obtained upon application to the testing
agency.

a. Instituto Nacional De Technologia Industrial, Buenos
Aires, Argentina.

b. National Institute of Metrology, Beijing, People’s Repub-
lic of China.

¢. National Institute of Standards and Technology, Gaithers-
burg, Maryland.

d. National Physical Laboratory, Teddington, Middlesex,
England.

¢. Oil Country Tubular Goods Inspection Laboratory.

f. China National Oil & Gas.

g. Exploration and Development Corporation BAOIJI,
SHAANXI People’s Republic of China.

h. Physikalisch-Technische Bundesanstalt, Braunschweig,
Germany.

D.2 Certification

The gauge certifying agency shall inspect new and recon-
ditioned reference master gauges for conformance to the
requirements of Appendix C. For each gauge which complies
with all requirements, the certifying agency shall issue a cer-
tificate to the gauge owner, with copy to the API Dallas office,
stating that the gauge complies with API Specification 11B.
For each gauge which does not comply with all requirements,
the certifying agency shall issue a report 1o the gauge manu-
facturer, with copy to the API Dallas office, stating the reason
for rejection and showing the measured value for those
dimensions which are outside the permissible limits. Refer-
ence master gauges must be certified in complete sets, i.e., a
reference master plug and a reference master ring gauge. A
single reference master plug or a single reference master ring
gauge may not be certified unless accompanied by a previ-
ously certified mating reference master gauge.
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D.3 Marking (by Certifying Agency)

The certifying agency shall verify the markings required
under C.10, and shall mark all acceptable reference master
gauges (both plug and ring unless otherwise stated below)
with the following markings.

Note: The certifying agency may mark the gauges with any additional mark-
ings considered necessary for proper identification.

In recertifying reconditioned gauges, the markings as
applied by the certifying agency making the previous test
shall be replaced as necessary, so that only one set of mark-
ings appears on the recertified gauge.

a. Date of Certification—The date of certification shall be
marked on all gauges. In recertifying reconditioned gauges,
the previous certification date shall be replaced with the date
of recertification. Dates of retest, as required by C.11, shall
not be marked on reference master gauges.

b. Name or Mark of Certifying Agency—The identification
mark of the certifying agency shall be placed on all gauges.
¢. Mating Standofi—The initial mating standoff of cone
gauges shall be marked on the ring gauge only for pin gauges,
and on the plug gauge only for box gauges.

d. API Monogram—All certified gauges shall be marked
with the monogram by the certifying agency, if not applied by
the gauge maker. If any gauge marked with the monogram is
determined by the certifying agency to be in nonconformance
to requirements, that agency shall remove the monogram,
unless the gauge is to be reconditioned and returned to the
agency for rechecking.

D.4 Retest

On gauges submitted to the certifying agency for retest
(see C.11 for test period), the agency shall give the owner a
report, with copy to API, stating whether or not the gauge is
suitable for further use, and if not, giving the measurements
of the elements which are outside the permissible limits. If
the gauge is approaching the permissible limit of wear and, in
the opinion of the certifying agency, should be retested within
a two-year period, the report shall so state, giving the mea-
surement for the element or elements on which the statement
is based.
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