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SPECIAL NOTES

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

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, concerning health
and safety risks and precautions, nor undertaking their obligations under local, state, or
federal laws.

Information concerning safety and health risks and proper precautions with respect to par-
ticular materials and conditions should be obtained from the employer, the manufacturer or
supplier of that material, or the material safety data sheet.

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

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at |east every
five years. Sometimes a one-time extension of up to two years will be added to this review
cycle. This publication will no longer be in effect five years after its publication date as an
operative API standard or, where an extension has been granted, upon republication. Status
of the publication can be ascertained from the APl 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. 20005.

This document was produced under API standardization procedures that ensure appropri-
ate notification and participation in the developmental process and is designated as an AP
standard. Questions concerning the interpretation of the content of this standard or com-
ments and questions concerning the procedures under which this standard was devel oped
should be directed in writing to the director of the Authoring Department (shown on thetitle
page of this document), American Petroleum Institute, 1220 L Street, N.W., Washington,
D.C. 20005. Requests for permission to reproduce or trandate all or any part of the materia
published herein should aso be addressed to 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 APl standards is not intended in any way to
inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking
requirements of an API standard is solely responsible for complying with all the applicable
requirements of that standard. APl does not represent, warrant, or guarantee that such prod-
ucts do in fact conform to the applicable API standard.

All rightsreserved. No part of this work may be reproduced, stored in aretrieval system, or
transmitted by any means, electronic, mechanical, photocopying, recording, or otherwise,
without prior written permission from the publisher. Contact the Publisher,

API Publishing Services, 1220 L Street, N.W,, Washington, D.C. 20005.

Copyright © 1997 American Petroleum Ingtitute
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FOREWORD

This specification is under the jurisdiction of the APl Subcommittee on Standardization of
Drilling and Servicing Equipment.

American Petroleum Ingtitute (API) specifications are published as aids to the procure-
ment of standardized equipment and materials, as well as instructions to manufacturers of
equipment or materials covered by an APl specification. These specifications are not
intended to obviate the need for sound engineering, nor to inhibit in any way anyone from
purchasing or producing products to other specifications.

The formulation and publication of API specifications and the API monogram program is
not intended in any way to inhibit the purchase of products from companies not licensed to
use the APl monogram.

APl specifications may be used by anyone desiring to do so, and diligent effort has been
made by the Ingtitute to assure the accuracy and reliability of the data contained therein.
However, the Ingtitute makes no representation, warranty, or guarantee in connection with
the publication of any API specification and hereby expresdy disclaims any liability or
responsibility for loss or damage resulting from their use, for any violation of any federal,
state, or municipa regulation with which an APl specification may conflict, or for the
infringement of any patent resulting from the use of an API specification.

Any manufacturer marking equipment or materials in conformance with the marking
requirements of an API specification is solely responsible for complying with al the appli-
cable requirements of that specification. The American Petroleum Institute does not repre-
sent, warrant or guarantee that such products do in fact conform to the applicable AP
specification.

Metric (Sl) conversions of U.S. customary units are provided throughout the text of this
specification in parentheses, e.g., 6 inches (152.4 millimeters). Metric equivalents of U.S.
customary values are aso included in tables and figures, some of which are reproduced in
the metric system in Appendix M.

API publications may be used by anyone desiring to do so. Every effort has been made by
the Ingtitute to assure the accuracy and reliability of the data contained in them; however, the
Institute makes no representation, warranty, or guarantee in connection with this publication
and hereby expressly disclaims any liability or responsibility for loss or damage resulting
fromits use or for the violation of any 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.

This standard shall become effective on the date printed on the cover but voluntary con-
formance to the revisions may be used in whole or in part and either in lieu of or in conjunc-
tion with the current specification from the date of distribution to constitute conformance
with the edition applicable at the date of manufacture.
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Specification for Rotary Drill Stem Elements

1 Scope
1.1 COVERAGE

This specification covers requirements on drill-stem mem-
bers (except drill pipe), including threaded connections,
gauging practice, and master gauges therefor. A typical drill-
stem assembly is shown in Figure 1. Also included, as appen-
dices, are recommended practices on care and use of regional
master, reference master, and working gauges.

1.2 MATERIAL REQUIREMENTS

Where materia requirements are not otherwise specified,
material for equipment supplied to this specification may vary
depending on the application but shall comply with the manu-
facturer’s written specifications. Manufacturer specifications
shall define:

a. Chemica composition limits.
b. Hesat treatment conditions.
¢. Mechanical property limits:

1. Tensle strength.

2. Yield strength.

3. Elongation.

4. Hardness.

2 References

API
RP5A3 Thread Compounds for Casing, Tubing,
and Line Pipe
RP7A1 Testing of Thread Compound for Rotary
Shouldered Connections
RP7G Drill Stem Design and Operating Limits
Spec 5D Drill Pipe
Spec 7 Rotary Drill Sem Elements, 32nd Edition
Spec 8A Drilling and Production Hoisting Equip-
ment
Spec 8C Drilling and Production Hoisting Equip-
ment (PSL 1 and PSL 2)
ASME!

Boiler and Pressure Vessel Code, Section IX, “Welding
and Brazing Quadlifications’

ASNT?
RP SNT-TC-1A Recommended Practice No. SNT-TC-1A

LAmerican Society of Mechanical Engineers, 345 East 47th Street, New
York, New York 10017.
2American Society for Nondestructive Testing, Inc., 1711 Arlingate Lane,
Columbus, Ohio 43228.
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ASTM?

A262 Practice E

A370 Test Methods and Definitions for Mechanical
Testing of Seel Products

A434 Sed Bars, Alloy, Hot-Wrought or Cold-Fin-
ished, Quenched and Tempered

E8 Tension Testing of Metallic Materials

E10 Test Method for Brinell Hardness of Metallic
Materials

E23 Notched Bar Impact Testing of Metallic
Materials

E114 Ultrasonic Pulse-Echo Straight-Beam Exam-
ination by the Contact Method

E214 Immersed Ultrasonic Examination by the
Reflection Method Using Pulsed Longitudi-
nal Waves

E1001 Detection and Evaluation of Discontinuities

by the Immersed Pulse-Echo Ultrasonic
Method Using Longitudinal Waves

3 Definitions

For the purposes of this specification, the following defini-
tions apply:
3.1 bevel diameter: The outer diameter of the contact
face of the rotary shouldered connection.

3.2 bit sub: A sub, usualy with 2 box connections, that is
used to connect the bit to the drill stem.

3.3 box connection: A threaded connection on Oil Coun-
try Tubular Goods (OCTG) that hasinternal (female) threads.

3.4 calibration system: A documented system of gauge
calibration and control.

3.5 cold working: Plagtic deformation of metal at atem-
perature low enough to insure or cause permanent strain.

3.6 decarburization: Theloss of carbon from the surface
of aferrousalloy asaresult of heating in amedium that reacts
with the carbon at the surface.

3.7 drift: A gauge used to check minimum ID of loops,
flowlines, nipples, tubing, casing, drill pipe, and drill collars.

3.8 drill collar: Thick-walled pipe to provide stiffness and
concentration of weight at the bit.

3.9 drill pipe: A length of tube, usually stedl, to which
specia threaded connections called tool joints are attached.

3American Society for Testing and Materials, 100 Barr Harbor Drive, West
Conshohocken, Pennsylvania 19428.



2 API| SPECIFICATION 7

3.10 forging: (1) Plastically deforming metal, usualy hot,
into desired shapes with compressive force, with or without
dies. (2) A shaped metal part formed by the forging method.

3.11 full depth thread: A thread in which the thread root
lies on the minor cone of an externa thread or lies on the
major cone of an internal thread.

3.12 gauge point: Animaginary plane, in the pin threads,
perpendicular to the thread axis, in which the pitch diameter
equals the value in Column 5 of Table 25.

3.13 kelly: The square or hexagona shaped stedl pipe con-
necting the swivel to the drill pipe. The kelly moves through
the rotary table and transmits torque to the drill string.

3.14 Kkelly saver sub: A short subgtitute that is made up
onto the bottom of the kelly to protect the pin end of the kelly
from wear during make-up and break-out operations.

3.15 last engaged thread: The last thread on pin
engaged with the box.

3.16 Lg;: Length of threadsin the box measured from the
make-up shoulder to the intersection of the non-pressure
flank and crest of the last thread with full thread depth.

3.17 lower kelly valve (kelly cock): An essentially full-
opening vave ingalled immediately below the kelly, with
outside diameter equal to the tool joint outside diameter.
Valve can be closed to remove the kelly under pressure and
can be stripped in the hole for snubbing operations.

3.18 make-up shoulder: The seding shoulder on a
rotary shouldered connection.

3.19 non-pressure flank: The thread flank on which no
axid load isinduced from make-up of the connection or from
tensile load on the drill stem member. On the pin, it is the
thread flank farthest from the make-up shoulder. On the box,
it isthe thread flank closest to the make-up shoulder.

3.20 pin end: The externa (male) threads of a threaded
connection.

3.21 pitch cone: An imaginary cone whose diameter at
any point is equd to the pitch diameter of the thread at the
same point.

3.22 pitch diameter: The diameter at which the distance
acrossthethreadsis equal to the distance between the threads.

3.23 quenched and tempered: Quench hardening—
hardening a ferrous aloy by austenitizing and then cooling
rapidly enough that some or al of the austenite transforms to
martensite.

Tempering—reheating a quenched-hardened or normal-
ized ferrous alloy to a temperature below the transformation
range and then cooling at any rate desired.

3.24 reference dimension: Dimension that isaresult of
two or more other dimensions.

COPYRIGHT 2000 American Petroleum Institute
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3.25 rotary shouldered connection: A connection
used on drill string elements, which has coarse, tapered
threads and sealing shoulders.

3.26 stress-relief feature: A modification performed on
rotary shouldered connections that removes the unengaged
threads of the pin or box. This process makes the joint more
flexible and reduces the likelihood of fatigue cracking in this
highly stressed area.

3.27 swivel: Device at top of the drill stem that permits
simultaneous circulation and rotation.

3.28 tensile strength: The maximum tensile stressthat a
materia is capable of sustaining. Tensile strength is calcu-
lated from the maximum load during a tension test carried to
rupture and the original cross-sectional area of the specimen.

3.29 test pressure: A pressure above working pressure
used to demonstrate structural integrity of a pressure vessel.

3.30 thread form: Thethread profile in an axial plane for
alength of one pitch.

3.31 tolerance: Theamount of variation permitted.

3.32 tool joint: A heavy coupling element for drill pipe
having coarse, tapered threads and sealing shoulders designed
to sustain the weight of the drill stem, withstand the strain of
repeated make-up and break-out, resist fatigue, resist addi-
tional make-up during drilling, and provide aleak-proof sedl.
The male section (pin) is attached to one end of a length of
drill pipe and the female section (box) is attached to the other
end. Tool joints may be welded to the drill pipe, screwed onto
the pipe, or acombination of screwed on and welded.

3.33 upper kelly valve (kelly cock): A vave immedi-
ately above the kelly that can be closed to confine pressures
inside thedrill stem.

3.34 working gauges: Gauges used for gauging product
threads.

3.35 working pressure: The pressure to which a particu-
lar piece of equipment is subjected during normal operations.

3.36 working temperature: The temperature to which a
particular piece of equipment is subjected during normal
operations.

4 Upper and Lower Kelly Valves
41 GENERAL

This specification specifies the minimum design, material,
and inspection requirements for both upper and lower kelly
valves. It applies to valves of all sizes with rated working
pressures of 5,000 through 15,000 ps (34.5 through 103.4
MPa) applied in normal service conditions (not H,S service).
Rated working temperatures are 14°F (—10°C) and above.



SPECIFICATION FOR ROTARY DRILL STEM ELEMENTS

Swivel
Swivel stem
Rotary box T Specifications
connection LH G A 8A and 8C
1 1
L 1
1A\ .
Rotary pin HH pec 7
connection LH HH — swivel sub
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connection LH ]
\v !

Rotary pin
connection LH \
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connection LH

(All connections
between “lower
upset” of kelly
and “bit” are RH)

1

1

1

1

Rotary pin ,
connection L
1
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connection \
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Upper kelly
valve

; Upper upset
/ pp! p:

/ Kelly

(square or hexagon)
(square illustrated)

o Lower upset

Lower kelly valve

or kelly saver sub
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Rotary pin H
connection .

Note: Requirements on the swivel areincluded in APl Specifications 8A and 8C.
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Figure 1—Typical Drill-Stem Assembly
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4.2 DESIGN CRITERIA

The manufacturer shall document the design criteria and
analysisfor each type of valve produced under the auspices of
this specification. The minimum design yield safety factor
shall be 1.0 timesthe test pressurein Table 1.

4.2.1 Material Requirements
For material requirements, see 1.2,

Note: Mechanica properties shall be determined by tests on cylindrical ten-
sile specimens conforming to the requirements of ASTM A370, 0.2 percent
offset method.

4.2.2 Impact Strength

Three longitudinal impact test specimens per heat/hest
treatment lot shall be taken. The average impact values of
the three specimens shall be no less than 30 ft-Ibs (41 J)
with no single value below 23 ft-Ibs (31 J) when tested at
14°F (-10°C).

Note: Testing will be in accordance with the requirements of ASTM A370
and ASTM E23, Charpy V-Notch method.

4.3 CONNECTIONS

For both upper and lower kelly valves, connections shall be
of the size and type shown in Section 5 and Tables 3 and 4
unless otherwise stated on the purchase order. When such
connections are employed, the corresponding bevel diameters
specified for such connections shall be used.

Connections shall be non-destructively inspected by the
wet magnetic particle method for both transverse and longitu-
dinal defects in accordance with the ASME Boiler & Pres-
sure Viessel Code, Section 5, Sub-section A, Article 7, and
Sub-section B, Article 25. The examination shall be per-
formed in accordance with a written procedure, which shdll
be made available to the purchaser on reguest.

4.4 INSPECTION AND TESTING

Manufacturer shall maintain and provide on request to the
purchaser documentation of inspection (dimensional, visual,
and nondestructive) and hydrostatic testing.

45 HYDROSTATICTESTING

Hydrostatic testing shall be conducted to the pressures
shown in Table 1.

Table 1—Hydrostatic Testing Pressures

Minimum Pressure Maximum Hydrostatic

Working Rating Shell Test Pressure
ps MPa ps MPa
5,000 345 10,000 68.9
10,000 68.9 15,000 1034
15,000 103.4 22,500 155.1
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4.5.1 Hydrostatic Shell Testing

Each valve body shall be tested to the hydrostatic test pres-
sure by the following method. The test shall be conducted in
three parts:

a. Initia pressure holding period of three minutes.

b. Reduction of pressure to zero.

¢. Fina pressure holding period of not lessthan 10 minutes.
Note: Testing shall be conducted with the valve in the half closed position.
During the pressure holding period, timing will start when pressure stabiliza-

tion is achieved. During this period no detectable pressure drop or leskage
may occur.

45.2 SeatTest

The seat test will be conducted to the maximum rated
working pressure with the valve in the closed position. Pres-
sure will be applied to the functional lower end of the valve
(normally the pin end). Test period will be for a minimum of
five minutes with no detectable |eakage or drop in pressure.

4.6 MARKING

Kelly valves manufactured in conformance with this speci-
fication shdl be die-stamped using alow stress steel stamp as
follows:

a. Manufacturer’s name or mark, “Spec 7, unique seria
number, and maximum rated working pressure to be applied
in milled recess.

b. Connection size and style to be applied on OD surface
adjacent to connection.

c. Indication of rotation direction reguired to position valve
in closed position on OD surface adjacent to valve operating
mechanism.

5 Square and Hexagon Kellys
5.1 SIZE, TYPE, AND DIMENSIONS

Kellys shall be either square or hexagon and conform to the
sizesand dimensionsin Tables 2 and 3 and Figures 2 and 3.
5.2 DIMENSIONAL GAUGING
5.2.1 Drive Section

The drive section of al kellys shall be gauged for dimen-
sional accuracy, using a sleeve gauge conforming to Table 4
and Figure 4.

5.2.2 Bore

All kelly bores shall be gauged with a drift mandrel 10 feet
(3.05 meters) long minimum. The drift mandrel shall have a
minimum diameter equal to the specified bore of the kelly
(standard or optional) minus /g inch (3.2 millimeters).



SPECIFICATION FOR ROTARY DRILL STEM ELEMENTS 5

5.3 CONNECTIONS

Kelys shall be furnished with box and pin connections in
the sizes and styles stipulated in Tables 2 and 3 and shall con-
form with the requirements of Section 10.

Note: For the lower end of 4Y/, and 5Y, square kellys and for the lower end of
5%, and 6 hexagonal kellys, two sizes and styles of connections are standard.

Also, for the 5, hexagona kellys, a standard inside diameter (bore) and
optional bore are provided (see Table 3).

5.4 SQUARE FORGED KELLYS

Square forged kellys shall be manufactured such that the
decarburized surface layer is removed in the zones defined by
the radiuses joining the drive section to the upper and lower
upsets and extending a minimum of ¥/ inch (3.2 millimeters)
beyond the tangency points of the radiuses.

5.5 MECHANICAL PROPERTIES

The mechanical properties of kellys, as manufactured,
shall comply with the requirements of Table 5. These proper-
ties shall be verified by performing atensile test on one spec-
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imen (with properties representative of the end product) from
each heat and bar size from that heat.

5.6 MARKING

Kellys manufactured in conformance with this specifica-
tion shall be die-stamped on the OD of the upper upset with
the manufacturer’s name or identifying mark, “Spec 7, and
the size and style of the upper connection. The lower upset
shall be die-stamped on the OD with size and style of the
lower connection. Numbered connections (NC) shal be
stamped with both the NC and IF designations as shown in
Tables 2 and 3.

Following is an example: A 4, square kelly with a 6%/
REG left-hand upper box connection shall be marked:

On upper upset:

A B Co (or mark) SPEC 7 6%, REG LH
On lower pin;

NC50 (4%, IF)

(Text continued on page 9.)
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Table 2—Square Kellys

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 212 22 23
Upper Box Connection
Length of
Drive Length
Section Overal Sizeand Outside
feet feet Drive Section StyleLH Diameter Bevel Diameter Lower Pin Connection
. o . . 2 p o
g B B 8 - g ©
S ke }E 8 S) 3 ° ° o° a [ S E
- o ® ® oo Eod ke @ a a
> 85 5 88 8 252,85 B 5 BEE T OE B o0 o8
T 385 88 2 %2 ¢ B RsR 38 85 888 &5 5 %3 & ¢
G 66 6 0 60 0 6 0 6 0 o 0 0 0 0 M 0 0 0
Lb Lb L L Da Dc Deec R Re Dy Dy Ly De De De L D d
2y, 33 — 40 — 24, ¥, 3250 5 1%; 0450 6%, 44, T, 5, 16 T 5%, NC26 Iy 20 3, 1Y,
REG REG (%5 1F)
3 ¥ — 40 — 3 3%, 3875 3 1%, 0450 6%, 44, T, 54, 16 TR 59, NC31 44y 20 3%, 19,
REG REG (275 1F)
Y, 33 — 40 — 3, 4, 4437 Y, 21U, 0450 6%, 44, T, 5, 16 T, 5%, NC38 4, 20 &, 24,
REG REG (3Y,1F)
4, 37 51 40 54 44, 5/, 5500 Y, 28, 0475 613 4, T, 5, 16 T 59, NCA6 6Y, 20 58/, 2%/,
REG REG @1 m
NC50 6% 20 64y, 2%/
(CGAY
5, 37 51 40 54 5Y, 6%, 6750 %3 3y 0625 6 rl, — 16 7Y, 5,FH™ 7 20 6% 3Y,
REG
NC56™ 7 20 6%/, 3Y,
Notes:
1. SeeFigure?2.
2. All dimensions arein inches except lengths of drive section and lengths overall, which are given in feet. See Appendix M for metric table.
aSize of square kellysisthe same as the dimension D, across flats (distance between opposite faces) as given in Column 6.
bToleranceon L, +6, 5.
‘Toleranceon L, +6, —0.
dTolerances on D, Sizes 24, to 3Y, incl.: +5/g, —0.; sizes 4%/, and 5, + 3/5,, —0. See 5.2 for deeve-gauge test.
€Tolerance on D, sizes 2Y/,, 3, and 3Y,: +Y/,, —0; sizes 4%, and 5Y,: +°/5,, —0.
fTolerance on D, +0.000, —0.015.
9Tolerance on R, al sizes, Y.
"Tolerance on D, and D, all sizes, £Y/3,.
Toleranceon L, and L, all sizes, +2'/,, 0.
iITolerance on Dy, al sizes, +Y/,.
“Tolerance on d, all sizes, +1/;5, —0. See 5.2 for drift-mandrel test.
'Reference dimension only.
mSee Note, 5.3.
L
L c | L | L
v, 15" (12.7 mm) b 1/, (12.7 mm) 20 -
450\\ 3"R (76.2 mm) "_DFL 2"R (50.8 mm)\ /}50
- t M
—_—— M1
= e
Dr A — 1 T F - B Dijp— - De
e i e S
LUpper upset —| d |« Lower upéetA .
LH box connection Corner configuration RH pin connection
| c manufacturer’s option T

Note: See Table 2.
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\ #RCC

Figure 2—Square Kellys
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Table 3—Hexagon Kellys

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 238
Upper Box Connection
Length of
Drive Length
Section Overall Sizeand Outside
feet feet Drive Section StyleLH Diameter Bevel Diameter Lower Pin Connection
o)
%) n . T o] ol
g & 2 & 2 B -
SR = T B E 3 43 T T T = T § =) % §
. @ [a)
28 s §e5 88 82 2 2,8 5 g5 58 t § 5 o8
= = = = 1=} cg = = = =
T 585 486 2 2 8 8 838868 885 238 5 38 8 ¢
A 6 6 6060 6 6 0 6 0 o 6 o 0O 0 ® 0 0 0
L L L L Dm Dc Dee R Re it Dy Dy L, D D Dr L D d
3 3% — 40 — 3 3 33755 Y, 14,0475 &3 4, T, 5, 16 Ty 59, NC26 Iy 20 3V, 1Y,
REG REG (2% 1P
3, 3¢ — 40 3Y, 3, 3937 Y, 1%/, 055 643 44, T, 5, 16 T, 59, NC31 44y 20 3, 1Y,
REG REG (275 1F)
4, 37 51 40 4, 49, 4781 S, 2%, 0625 6%, 44, T, 5, 16 T, 5%, NC38 4, 20 4, 2Y,
REG REG (3% 1F)
5Y, 37 51 40 54 59, 5%, 5900 ¥, 2, 065 6%, — P, _ 16 7, _ NC46 6%, 20 5%/, 3
REG (41F)
NC50 6%, 20 6Y, 34K
CAGE
6 37 51 40 4 6 69, 6812 3 39,065 6 — T, — 16 7y, — 5SY,FH 7 20 6%, 3Y,
REG
NC56« 7 20 6%/, 3Y,
Notes:
1. SeeFigure3.

2. All dimensions are in inches except lengths of drive section and lengths overall, which are given in feet. See Appendix M for metric table.
aSize of hexagon kellysis the same as dimensions D¢, across flats (distance between opposite faces) as given in Column 6.

bTolerance on L, +6, 5.

Tolerance on L, +6, 0.

dTolerance on D, all sizes, +Y/5,, —0; see 5.2 for
€Tolerance on Dy, D g, and R, all sizes, £/,
fTolerance on D, +0.000, —0.015.
9Toleranceon L, and L, dl sizes, +24,, -0.
"Tolerance on Dy, +/g,.

deeve-gauge test.

Tolerance on d, all sizes, +Y,4, —0; see 5.2 for drift-mandrel test.

iReference dimension only.

kFor 5%, hexagon kellys a bore of 2%%/,, shall be optional. See Note 5.3.

L
Ly— Lp L
- 15" (12.7 mm) +1/p" (12.7 mm) +2°
3;3‘\ 3"R (76.2 mm) 2"R (50.8 mm) /§o°
O t X

__‘T\I___l___

O

I
F 1T Dy—-

LT
—7

L Upper upset
LH box connection

/

Note: See Table 3.
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—

Lower upset A

Corner configuration RH pin connection

manufacturer’s option

RN

RCC

DCC

Figure 3—Hexagon Kellys
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Table 4—Kelly Sleeve Gauge

Distance Across Flats Max. Fillet Radius
Min. Length
Kelly of Gauge Square Hexagon Square Hexagon
Size Le D Dr. Rs Ry
24, 10 2594 — Y, —
3 10 3.094 3.036 516 %6
3Y, 10 3594 3.536 6 %
4, 12 4375 4.286 /R i,
51, 12 5.375 5.286 %6 516
6 12 — 6.036 — %1
Notes:
1. SeeFigure 4.

2. All dimensions are in inches. See Appendix M for metric table.
3. Tolerance on D¢, dl sizes, +0.005, —0.000.
4. Tolerance on nominal included angles between flats +0°, 30'.

A
~
Y

Hexagon sleeve G Square sleeve
gauge gauge
Note: See Table 4.

Figure 4—Sleeve Gauge for Kellys

Table 5—Mechanical Properties and Tests
New Kellys (All Sizes)

Lower Upset Lower Upset Minimum
Lower Minimum Yield Minimum Tensile Minimum Brinell
Upset Strength Strength Elongation, Hardness
oD ps ps Percent BHN
3g- 67/ 110,000 140,000 13 285
7 100,000 135,000 13 285

Notes:

1. Mechanica properties shall be determined by tests on cylindrical tensile specimens conforming to the require-
ments of current ASTM A370, 0.2 percent offset method, 0.500 inch diameter specimens preferred, 0.350 inch and
0.250 inch diameter specimens aternative for thin sections.

2. Tensile specimens from kelly should be taken from the lower upset in alongitudinal direction, having the center-
line of the tensile specimen 1 inch from the outside surface or midwall, whichever isless.

3. Tensile testing is not necessary or practical on the upper upset. A minimum Brinell hardness number of 285 shall
be primafacie evidence of satisfactory mechanical properties. The hardness test shall be made on the OD of the
upper upset using Brinell hardness (Rockwell-C acceptable alternative) test methods in compliance with current
ASTM A370 reguirements.

COPYRIGHT 2000 American Petroleum Institute
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6 Tool Joints
6.1 TOOL JOINT SIZE AND STYLE

Tool joints shall be of the weld-on type and shall be pro-
duced in the sizes and styles shown in Table 7.

6.2 MECHANICAL PROPERTIES

The mechanical properties of tool joints, as manufactured,
shall not be lower than the minimum values shown in Table 6.

6.2.1 The nondestructive method for verifying tool joint
mechanical properties shall be optional with the manufacturer.

6.2.2 Destructive determination of mechanical properties
of the pin shall be done according to the latest edition of
ASTM A370, Sandard Test Methods and Definitions for
Mechanical Testing of Sed Products. Specimen parameters
areasfollows:

a. Specimens shall be taken from the location shown in
Figure5.

b. Specimens shall be taken parallel with the axis of the tool
joint.

c. Thetest shall be conducted on a0.500 inch (12.7 millime-
ter) diameter round specimen using the 0.2 percent offset
method.

If the pin section at the specified location is not sufficient to
secure a tensile specimen of 0.500 inch (12.7 millimeter)
diameter, a0.350 inch (8.9 millimeter) or 0.250 inch (6.4 mil-
limeter) diameter specimen may be used.

If the pin section at the specified location is not sufficient to
secure a tensile specimen of 0.250 inch (6.4 millimeter)
diameter [1.00 inch (25 millimeter) gauge length] or larger, a
minimum Brinell hardness number of 285 shall be prima
facie evidence of satisfactory mechanical properties. The
hardnesstest shall be made at the location shown in Figure 5.

6.2.3 Destructive determination of mechanical properties by
tensile testing is not necessary or practical on box connections.
A minimum Brindl hardness number of 285 shall be prima
facie evidence of satisfactory mechanica properties. The hard-
nesstest shal be made at the location shown in Figure 5.

6.3 DIMENSIONAL REQUIREMENTS

Tool joints shall conform to the dimensions specified in
Table 7. Paragraphs 6.3.1, 6.3.2, and 6.3.3 are exceptions to
these dimensions.

6.3.1 Outside Diameter (OD) and Inside
Diameter (ID)

The D and d (OD and ID) dimensions shown in Table 7
make the tool joint to drill pipe torsiona strength ratio
approximately 0.8 or greater.

COPYRIGHT 2000 American Petroleum Institute
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Table 6—Mechanical Properties of New Tool
Joints at Locations Shown in Figure 5 (All Sizes)

MinimumYield Minimum Tensile
Strength Strength
Box
Minimum ~ Minimum
Elongation  Brinell
ps N/mm? ps N/mm? Percent Hardness
120,000 8274 140,000  965.3 13 285

Other OD and ID tool joints are acceptable when the drill
string design is based on tensile strength requirements rather
than on torsional strength requirements such as in combina
tion strings or tapered strings.

The d dimension shown in Table 7 does not apply to boxes.
Box inside diameters shall be optional.

6.3.2 Tong Space and Lengths

The Lpg, pin tong space, and L, box tong space, listed in
Table 7 are minimums and may beincreased.

The L, total length tool joint pin, and L, combined length
of pin and box listed in Table 7, will increase as the pin tong
space and box tong space are increased.

6.3.3 Elevator Upset

The Dgg, Dg, and Dy, diameter of pin at elevator upset and
diameter of box at elevator upset, apply to finished drill pipe
assemblies after the tool joint iswelded to pipe.

6.4 TOOL JOINT/DRILL PIPEWELD ZONE
REQUIREMENTS

6.4.1 Definitions
Note: These definitions apply to Section 6.4 only.

6.4.1.1 lot: A group of pipeto tool joint weldsthat are pro-
duced in a single continuous or interrupted production run
using asingle qudified procedure (WPS and WPQ). Lot quan-
tities serve asthe basis for production weld testing frequency.

6.4.1.2 procedure qualification record (PQR): The
written documentation that a specific WPS meets the require-
ments of this specification. The record of the welding data
used to weld a test joint and the test results from specimens
taken from the test weld joint.

6.4.1.3 variable, essential: That variable parameter in
which a change affects the mechanical properties of the weld
joint. Changesin essential variables require requalification of
the WPS.

6.4.1.4 variable, nonessential: That variable parameter
in which a change may be made in the WPS without requali-
fication.

(Text continued on page 12.)
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Table 7—Tool Joint Dimensions For Grades E75, X95, G105, and S135 Dirill Pipe

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Drill Pipe Tool Joint
Outside Bevel Dia  Total Combined Dia of Dia of Torsiona
Diaof Indde ofPinand Length Pin Box Lengthof Pinat Boxa  Rato,
Nom. Pinand Dia of Box Tool Tong Tong Pinand Elevator Elevator Pinto
Tool Joint Szeand WtP Box Pin° Shoulder JointPin  Space Space Box Upset  Upset Drill
Designation? Style Ib/ft Grade g e My Yy +Y, Sy Y, Y, +, Max. Max. Pipe
D d D Le Les Lg L Dre D
NC26 (2%/5 IF) 23[EU 6.65 E75 3y 1%, 3V, 10 7 8 15 2% 2% 1.10
X95 g 13, 3Y/g, 10 7 8 15 2% 2% 0.87
G105 3 13, 3Y/g, 10 7 8 15 2% 2% 0.79
NC31 (27/5 IF) 2"l;EU 1040 E75 4 24 3%, 104, 7 9 16 P Py 1.03
X95 44 2 3%, 104, 7 9 16 P Py 0.90
G105 44 2 3%, 104, 7 9 16 e Py 0.82
S135 43 15/ 3¢, 104, 7 9 16 e e 0.82
NC38¢ 34, EU 9.50 E75 4, 3 437, 11Y,4 8 10Y, 18Y, 3l 3l 0.91
NC38 (34, IF) 3Y,EU  13.30 E75 4, 296 437, 12 8 10Y, 18Y, 3l 3lg 0.98
X95 5 2% 437fg, 12 8 10Y, 18Y, 3l 3lg 0.87
G105 5 27 437[g, 12 8 10Y, 18Y, 3l 3lg 0.86
S135 5 2Yg 437, 12 8 10Y, 18Y, 3lg 3lg 0.80
15.50 E75 5 2% 457, 12 8 10Y, 18Y, 3l 3lg 0.97
X95 5 27 437, 12 8 10Y, 18Y, 3y 3lg 0.83
G105 5 2Yg 43¢, 12 8 10Y, 18Y, 3y 3lg 0.90
NC40 (4 FH) 3Y,EU 1550 S135 5Y, 24, 5Yg, 11Y, 7 10 17 3y 3lg 0.87
41U 14.00 E75 5Y, 286 5, 11Y, 7 10 17 B VST 101
X95 5Y, 296 5, 11Y, 7 10 17 &g VST 0.86
G105 5Y, 276 5Yg, 11Y, 7 10 17 &g &g 0.93
S135 5Y, 2 5Yg, 11Y, 7 10 17 B &g 0.87
NC46 (4 1F) 4EU 14.00 E75 6 3Y, 5%/, 11Y, 7 10 17 44, 44, 143
X95 6 34, 5%/, 11Y, 7 10 17 44, 44, 113
G105 6 34, 5%/, 11Y, 7 10 17 44, 44, 1.02
S135 6 3 5%/, 11Y, 7 10 17 4y, 44, 094
4,IlUu 1375 E75 6 3 5%/, 11Y, 7 10 17 44 44 ¢ 1.20
4Y,IEU  16.60 E75 6Y, 3Y, 5%/, 11Y, 7 10 17 44 44 ¢ 1.09
X95 6Y, 3 5%y, 11Y, 7 10 17 44 44 ¢ 1.01
G105 64, 3 5%/, 11Y, 7 10 17 449 44 0.91
S135 64, 23, 5%/, 11Y, 7 10 17 449 44 0.81
44,1EU  20.00 E75 6Y, 3 5%/, 11Y, 7 10 17 44 44 1.07
X95 64, 23, 5%/, 11Y, 7 10 17 44 44 0.96
G105 64, 24, 5%/, 11Y, 7 10 17 44 44 0.96
S135 64, 24, 5%/, 11Y, 7 10 17 44 44 0.81
NC50 (44, IF) 4,EU 1375 E75 6% 3lg 6%, 11Y, 7 10 17 5 5 132
44,EU  16.60 E75 6% 3%, 6%, 11Y, 7 10 17 5 5 123
X95 6% 3%, 6%, 114, 7 10 17 5 5 0.97
G105 6% 3%, 6%, 11Y, 7 10 17 5 5 0.88
S135 6% 34, 6%, 11Y, 7 10 17 5 5 081
Notes:
1. See Figure 6.

2. All dimensions arein inches. See Appendix M for metric table.

3. Neck diameters (Dpe and D) and inside diameters (d) of tool joints prior to welding are at manufacturer’s option. The above table specifies
dimensions after final machining of the assembly.

4. Appendix | contains dimensions of obsolescent connections and for square elevator shoulders.

aThetool joint designation indicates the size and style of the applicable connection.

"Nomina weights, threads and couplings are shown for the purpose of identification in ordering.

‘The inside diameter does not apply to box members, which are optional with the manufacturer.

dLength of pin thread reduced to 3/, inches (, inch short) to accommodate 3inch ID.

COPYRIGHT 2000 American Petroleum Institute
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Table 7—Tool Joint Dimensions For Grades E75, X95, G105, and S135 Dirill Pipe (Continued)

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Drill Pipe Tool Joint
Outside Bevel Dia  Total Combined Dia of Dia of Torsiona
Diaof Indde ofPinand Length Pin Box Lengthof Pinat Boxa  Rato,
Nom. Pinand Dia of Box Tool Tong Tong Pinand Elevator Elevator Pinto
Tool Joint Szeand WtP Box Pin° Shoulder JointPin  Space Space Box Upset  Upset Drill
Designation® Style Ib/ft Grade g e My Yy +Y, Sy Y, Y, +, Max. Max. Pipe
D d D Le Les Lg L Dre D
44,EU  20.00 E75 6% 3y 6% 11Y, 7 10 17 5 5 1.02
X95 6% 3Y, 6%, 11Y, 7 10 17 5 5 0.96
G105 6%/ 34, 6Y,6 11Y, 7 10 17 5 5 0.86
S135 6% 3 6Y,6 11Y, 7 10 17 5 5 0.87
5IEU 19.50 E75 6% 3%, 6Y,6 11Y, 7 10 17 5Y, 5% 0.92
X95 6% 34, 64,5 11Y, 7 10 17 5Y, 54 0.86
G105 6% 34, 64,6 11Y, 7 10 17 54, 54 0.89
S135 6% 23, 64,5 11Y, 7 10 17 5Y, 54 0.86
5IEU  25.60 E75 6% 34, 6%, 11Y, 7 10 17 5Y 5% 0.86
X95 6% 3 6%, 11Y, 7 10 17 5Y 5% 0.86
G105 6% 23, 6%, 114, 7 10 17 5Yg 5Yg 0.87
54, FH 5IEU 19.50 E75 7 3%, 6%/, 13 8 10 18 5Yg 5% 153
X95 7 3%, 6%/, 13 8 10 18 5% 5Yg 121
G105 7 3%, 6%/, 13 8 10 18 5Y¢ 5% 1.09
S135 7, 34, 6%/, 13 8 10 18 5Y, 54 0.98
5IEU  25.60 E75 7 34, 6%/, 13 8 10 18 5Y, 54 121
X95 7 34, 6%/, 13 8 10 18 5Y, 5% 0.95
G105 7, 34, 6%/, 13 8 10 18 5Y, 54 0.99
S135 7, 34, 6%/, 13 8 10 18 54, 54 0.83
5Y,IEU  21.90 E75 7 4 6%/3, 13 8 10 18 5% 5% 111
X95 7 3%, 6%/, 13 8 10 18 5% 5% 0.98
G105 ™, 34, 6%/, 13 8 10 18 5% 5% 1.02
S135 7, 3 Tl 13 8 10 18 5% 5% 0.96
5Y,IEU  24.70 E75 7 4 6%/, 13 8 10 18 5% 5% 0.99
X95 ™, 34, 6%/, 13 8 10 18 5% 5% 101
G105 ™, 3Y, 6%/, 13 8 10 18 5% 546 0.92
S135 7, 3 7l 13 8 10 18 5% 5% 0.86
6% FH 6% IEU  25.20 E75 8 5 7g, 13 8 11 19 6%/, 6%/ 36 104
X95 8 5 7lg, 13 8 11 19 6%/, 6%/ 0.82
G105 8Y, 4, 71, 13 8 11 19 6%/, 6%/ 0.87
S135 84, 4, 71, 13 8 11 19 6%/, 6%/36 0.86
6% IEU  27.70 E75 8 5 Tlg, 13 8 11 19 6%/, 6%/ 0.96
X95 8Y, 4, 71, 13 8 11 19 6%/, 6%/ 0.89
G105 8Y, 4, 71, 13 8 11 19 6%/, 6%/36 0.81
S135 8Y, 4, 7, 13 8 11 19 6%/ 6%/ 0.80
Notes:
1. SeeFigure 6.

2. All dimensions arein inches. See Appendix M for metric table.

3. Neck diameters (D and D) and inside diameters (d) of tool joints prior to welding are at manufacturer’s option. The above table specifies
dimensions after final machining of the assembly.

4. Appendix | contains dimensions of obsolescent connections and for square elevator shoulders.

aThetool joint designation indicates the size and style of the applicable connection.

"Nomina weights, threads and couplings are shown for the purpose of identification in ordering.

“The inside diameter does not apply to box members, which are optional with the manufacturer.

dLength of pin thread reduced to 3%, inches (Y/, inch short) to accommodate 3 inch ID.
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6.4.1.5 welder performance qualification (WPQ):

The written documentation that a welding machine operator
has demonstrated the capability to use the WPS to produce a
weld joint meeting the requirements of this specification.

6.4.1.6 welding procedure specification (WPS):
The written procedure prepared to proved direction for mak-
ing production welds to the requirements of this specification.
It must include al essential and nonessential variables for
welding of tool jointsto drill pipe. A WPS appliesto all those
welds of which each member has the same specified dimen-
sions and chemistry that are grouped according to a docu-
mented procedure which will ensure a predi ctable response to
weld zone heat treatment for a particular grade.

6.4.2 Welding Requirements

The manufacturer shall develop and qualify awelding pro-
cedure (WPS and PQR) for welding of tool joints to drill
pipe. The WPS shall identify the essential and nonessential
variables. The PQR shall include the results of al mechanical
tests listed in 6.4.5. All lots shall be welded in accordance
with a qudlified procedure (WPS and PQR). The manufac-
turer shall qualify welding machine operators to a specific
WPQ for each WPS utilized by the operators.

6.4.3 Heat Treatment

6.4.3.1 The weld zone shall be austenitized, cooled below
the transformation temperature and tempered at 1,100°F
(593°C) minimum. The weld zone shall be hesat treated from
the OD to the ID and from the weld line to beyond where the
flow lines of the tool joint and pipe material change direction
as aresult of the welding process.

6.4.3.2 Specimens used for destructive testing (i.e., tensile,
impact) shall also be used to determine compliance with the
requirements of 6.4.3.1.

A longitudina section sufficient in length to include the
entire Heat Affected Zone (HAZ) from heat treatment shall
be suitably prepared and etched to determine the location of
theHAZ in relation to the weld line and transverse grain flow.
This etched section shall be used to ensure that the tensile
specimen (see 6.4.5.2) includes the full HAZ from heat treat-
ment within the gauge length.

6.4.4 Process Controls—Surface Hardness

Each weld zone shall be hardness tested at three places 120
degrees apart, +15 degrees, in the HAZ from heat treatment,
around outside surface. The hardness testing method is
optional with the manufacturer. The hardness of the weld
zone HAZ from hesat treatment shall not exceed 37 HRC.

6.4.5 Mechanical Testing

Note: See Appendix A Supplementary Requirements.
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6.4.5.1 One set of mechanical tests shall be conducted per
lot or 400 welds, whichever isless.

6.4.5.2 Weld zone yield strengths shall be determined by
tests on cylindrical tensile specimens taken from the location
in Figure 7 conforming to the requirements of the latest edi-
tion of ASTM A370, 0.2 percent offset method. 0.500 inch
diameter specimens are preferred, 0.350 inch and 0.250 inch
diameter specimens are suitable aternatives for thin sections.

The product of the yield strength of the tensile specimen
and the cross-sectional area of the weld zone shall be greater
than the product of the specified minimum yield strength of
the drill pipe times the cross-sectional area of the drill pipe
based on the dimensions specified for the outside and inside
diameter in APl Specification 5D. The method for calculating
the cross-sectional area of the weld zone shall be:

A,=0.7854 (D>~ )

Where
D = minimum alowable outside diameter specified by
manufacturer.
d = maximum alowable inside diameter specified by
manufacturer.

6.4.5.3 Charpy V-notch Type A impact tests conforming to
the latest edition of ASTM A370 shall be conducted on three
specimens removed longitudinally from the axis of the pipe
with the notch oriented radially as shown in Figure 8. Full
size 10 millimeter x 10 millimeter specimens shall be used
whenever possible. A test shall consist of three longitudinal
specimens. The center of the notch in the specimen shall be
located on the weld interface. For subsize specimen impact
strength requirements see Table 8.

The average value for the three specimens shall not be less
than 12 ft-lbs. The minimum value for any single specimen
shall not be less than 10 ft-1bs.

The test temperature shall be 70°F, +5°F. (21°C,-2.8°C)
Tests conducted at lower temperatures that meet the test
requirements stated above are acceptable.

6.4.5.4 Transverse side bend tests, in accordance with the
ASME Boiler and Pressure \essel Code, Section 1X, para
graphs QW-161.1 and QW-162.1, shall be performed on two
specimens removed from the weld zone of the test piece. The
weld zone shall be centered in longitudinal specimens. Test
specimen shall be full wall thickness, approximately /5 inch
wide, and the length shall be 6 inches minimum.

Table 8—Subsize Specimen Impact
Strength Requirements

Specimen Size Percent of Requirements

mm x mm Specified in 6.4.5.3
10 10 100
10 75 80
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The weld zone shall be completely within the bend portion
of the specimen after bending. One specimen shall be bent in
each direction (clockwise and counterclockwise) relative to
the pipe axis.

The guided-bend specimens shall have no open defects in
the weld zone exceeding /5 inch, measured in any direction
on the convex surface of the specimen after bending. Cracks
occurring on the corners of the specimen during testing shall
not be considered unless there is definite evidence that they
result from inclusions or other internal defects.

6.4.5.5 Through-wall hardness tests of the HAZ from heat
trestment shall be taken as shown in Figure 9. The hardness
values shall not exceed 37 HRC. A hardness value isthe aver-
age of three Rockwell-C readings taken at 0.100 inch to 0.250
inch from the outside surface and inside surface on the pipe
and tool joint sides of the weld line. Hardness readings shall
be within the portion of the HAZ that was reaustenitized.

6.4.6 Retest of Weld Zones
6.4.6.1 Surface Hardness Retest

All welds with a hardness value that exceeds 37 HRC shall
be retested or rejected. For any hardness value that exceeds
37 HRC, one more hardness value shal be taken in the
immediate area.

If the new hardness value does not exceed 37 HRC, the
new hardness value will be accepted. If the new hardness
value exceeds 37 HRC, the weld shall be rejected.

The manufacturer may elect to reprocess the weld in accor-
dance with a qualified procedure and test the weld in accor-
dance with 6.4.4.

6.4.6.2 Through-Wall Hardness Retest

Any weld test pieces with a hardness val ue that exceeds 37
HRC shall be retested or the lot represented by the test piece
shall be rejected. For any test piece with a hardness value that
exceeds 37 HRC, the test surface may be reground and
retested in accordance with 6.4.5.5.

If the retest hardness values do not exceed 37 HRC, the
hardness values will be accepted. If any retest hardness value
exceeds 37 HRC, the lot of welds represented by the test
piece shall be rejected.

The manufacturer may elect to reprocess the entire lot in
accordance with a qualified procedure and test mechanical
properties in accordance with 6.4.4 and 6.4.5.

6.4.6.3 Tensile Retest

If atensile test specimen representing alot of weldsfailsto
conform to the specified requirements, the manufacturer may
elect to retest the same weld test piece. If the retest specimen
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conforms to the tensile requirements, al of the welds in the
lot shall be accepted. If the retest specimen fails to meet the
tensile requirements, the ot shall be rejected.

The manufacturer may elect to reprocess the entire lot in
accordance with a qualified procedure and retest mechanical
properties in accordance with 6.4.4 and 6.4.5.

6.4.6.4 Impact Retest

If the average absorbed energy value for a set of specimens
representing a lot is below the specified minimum average
absorbed energy requirement, or if one value is below the
minimum value, aretest of three additional specimens may be
made from the same weld test piece. The average absorbed
impact energy value and the minimum absorbed energy value
of the retest specimens shall equal or exceed the specified
absorbed energy requirements or the lot shall be rejected.

The manufacturer may elect to reprocess the entire lot in
accordance with a qualified procedure and retest mechanical
properties in accordance with 6.4.4 and 6.4.5.

6.4.6.5 Guided Transverse Side Bend Retest

If one or both of the guided-bend specimens fail to con-
form to the specified requirements, the manufacturer may
elect to test two additional specimens from the same weld test
piece. If both the retest specimens meet the specified require-
ments, the lot shall be accepted. If one or both of the retest
specimens fail to meet the specified requirements, the lot
shall be rejected.

The manufacturer may elect to reprocess the entire lot in
accordance with a qualified procedure and retest mechanical
properties in accordance with 6.4.4 and 6.4.5.

6.4.7 Visual Inspection

Each finished drill pipe upset, weld zone, and tool joint
assembly shall be visually inspected and free of sharp corners
or abrupt changes of section. The internd finished drill pipe
assembly shall permit a 90 degree hook-type tool to be pulled
through the upset and weld zone without hang-up.

6.4.8 Alignment Inspection

The maximum misalignment between the longitudinal axis
of the drill pipe and the welded-on tool joint, as measured
from the outside diameter of the drill pipe and the large diam-
eter of the tool joint, shall not exceed 0.156 inches total indi-
cator reading of parallel misalignment and shall not exceed
0.008 inches per inch of angular misalignment for 4Y/,-inch
pipe and larger and 0.010 inches per inch for pipe smaller
than 4%/, inches.
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6.4.9 Wet Fluorescent Magnetic Particle
Inspection

The entire outside surface of the weld zone shall be wet
fluorescent magnetic particle inspected for transverse defects.
All imperfections revealed shall be considered defects.

Defects may be removed by grinding, provided the remain-
ing wall thickness is not less than the manufacturer’s mini-
mum weld zone wall thickness requirement. All grinding
shall be blended smooth.

Defects that are not removed shall be cause for rejection.

6.4.10 Ultrasonic Inspection

Each weld zone shall be ultrasonically inspected over the
circumference with the beam directed toward the weld.

Shear wave/angle beam ultrasonic equipment capable of
continuous and uninterrupted inspection of the entire weld
zone shall be used. The inspection shall be applied in accor-
dance with the manufacturer’s documented procedure. The
transducer shall be square 2.25 MHz frequency attached to a
45 degree, £5 degree, L ucite wedge.

Any reflection greater than the calibration reference reflec-
tor shall be cause for rejection of the weld zone.

A reference standard shall be used to demonstrate the
effectiveness of the inspection equipment and procedures at
least once every working turn. The equipment shall be
adjusted to produce awell defined indication when the refer-
ence standard is scanned in a manner simulating the inspec-
tion of the product. The reference standard shal be
manufactured from a sound section of drill pipe assembly
stock with the same specific diameter and wall thickness as
the product being inspected. The reference standard may be
of any convenient length as determined by the manufacturer.

+1/g" (3.18 mm)
114" (31.75 mm)

|<— —>|

The reference standard shall contain athrough-drilled hole as
specified in Figure 10.

6.4.11 NDT Personnel Certification

A program for certification of NDT personnd shall be
developed by the manufacturer. The latest edition of the
American Society for Nondestructive Testing Recommended
Practice No. SNT-TC-1A shall be used asa guideline.

The administration of the NDT personnel certification pro-
gram shall be the responsibility of the manufacturer.

6.5 CONNECTIONS

Connections shall conform to the applicable requirements
of Section 10. Right-hand threads shall be considered stan-
dard. Left-hand threads conforming to the specifications
herein shall be acceptable.

6.6 MARKING

6.6.1 Tool joint tong space shal be die stamped with the
following:

a Manufacturer’'s name or mark.
b. “Spec7”
¢. Tool joint designation as shown in column 1 of Table 7.

6.6.2 Tool joint pin base shall be die stamped with the
marking shown in Figure 11. The marking shall be done for
identification of drill stem components by the company that
attaches the toal joint to the drill pipe.

6.6.3 Additiona marks applied by the manufacturer, such
astool joint part number, quality control inspector designators
or manufacturing process designators, are acceptable.

Hardness test location mid-wall
as measured from thread root

¥

Q

NN

+1/g" (3.18 mm)
11/g" (28.6 mm)

Hardness test location mid-wall
as measured from thread root

e~ A

Figure 5—Tensile Specimen and Hardness Test Location
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L -t
Lp
LPB | LB +LB
R optional 35°, +2°2 ‘ 18° 2 {
with mfr. / \'/— -

11" (38.1 mm) R
@777 U
N N 78

=< T p De Rotary shouldered ] = y
D d connection Dre Ds [
PE .
(see Section 8) d d
I ) Taper shoulder 'Square shoulder
Note: See Table 7 and Appendix I.

218°, +2° —0°, by agreement on the order.

Figure 6—Tool Joint, Taper Shoulder, and Square Shoulder

Tensile
specimen
Drill pipe gauge
length
1\ |
[ =S - sl
e —= eI
—— J
Weldline

Heat affected zone

Figure 7—Tensile Test Specimen Location

Figure 8—Impact Test Specimen Location and Orientation
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Areas for _
checking hardness Weldline
Tool joint
Drill pipe 0.250 — \
0.100 —
\ L] AWAN
L R A
| \
1
0.100 J L v J
0.250 — Heat affected zone

Note: All dimensions are given in inches.

Figure 9—Hardness Test Locations

0.0625

Outside surface
of pipe

Inside surface
) . o of pipe
Note: All dimensions are given in inches.

Figure 10—Reference Standard

Sample markings at base of pin

1 2 3 4 5
Y4 6 70 N E

1 Tool Joint Manufacturer’'s Symbol:
ZZ Company (fictional for example only)

2 Month Welded:
6—June

3 Year Welded:
70—1970

ZZ6 70N E 4  Pipe Manufacturer’'s Symbol:
N—United States Steel Company

Drill Pipe Grade:
E—Grade E75 drill pipe

/NN
(&)

Note: Tool joint manufacturer’s symbol, month welded, year welded, pipe manufacturer, and drill pipe grade
symbol shall be stenciled at the base of the pin as shown above. Pipe manufacturer symbol and drill pipe
grade symbol applied shall be as represented by manufacturer. Supplier, owner, or user shall beindicated on
documents such as mill certification papers or purchase orders.

Figure 11—Sample Markings at Base of Pin

COPYRIGHT 2000 American Petroleum Institute
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7 Drill-Stem Subs
7.1 CLASS ANDTYPE

Drill-stem subs shall be furnished in the classes and types
shown in Table 9 and Figure; 12 and 14.

7.2 TYPES A & B DIMENSIONS

7.2.1 Connections, Bevel Diameters, and Outside
Diameters

The connection sizes, styles and bevel diameters (Dg)
and the outside diameters (D or Dg) shall conform to the
applicable sizes, styles, dimensions, and tolerances speci-
fied in Tables 2 and 3 when connecting to kellys, Table 7
when connecting to tool joints, Table 13 when connecting
to drill collars, and Tables 21, 22, and 24 when connecting
to bits.

7.2.2 Inside Diameters

The inside diameter (d) and tolerances shall be equal to the
inside diameter specified for the applicable connecting mem-
ber with the smaller size and style connection.

7.2.3 Inside Bevel Diameter

Theinside bevel diameter (dg) of the pin shall be equal to
g, +1,6, —0inches (3.2, +1.6, —0 millimeters) larger than the
inside diameter specified for the corresponding connecting
member.

7.2.4 Length
Lengths and tolerances shall be as shown in Figure 12.

7.2.5 Float Valve Recess for Bit Subs

Dimensional data on boring out bit subs for installation of
float valve assemblies are shown in Table 12 and Figure 13.

7.3 TYPE C (SWIVEL SUB) DIMENSIONS

7.3.1 Connections, Bevel Diameters, and Outside
Diameters

The swivel sub shall have pin up and pin down (both |eft
hand) rotary shouldered connections. The lower connection
size, style, and bevel diameter (Dg) shall conform to the appli-
cable sizes, styles, dimensions, and tolerances specified in
Tables 2 and 3 for upper kelly box connections. The upper
connection shall be the size and style of the swivel stem box
connection, i.e., 4Y,, 6%, 75/ APl Regular. The sub’s outside
diameter and tolerances shall conform to the larger of either
the kelly upper box connection or the swivel stem box con-
nection outside diameter.
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7.3.2 Inside Diameter

The maximum inside diameter (d) shal be the largest
diameter allowed for the upper kelly connection specified in
Table 2 or 3. In the case of step bored subs in which the bore
through the upper pin is larger than the bore through the
lower pin, the upper pin bore shall not be so large as to cause
the upper pin to have lower tensile strength or torsiona
strength than the lower pin as calculated per the current edi-
tion of APl Recommended Practice 7G.

7.3.3 Inside Bevel Diameter

The inside bevel diameter (dg) shal be Y/,, £/, inch (6.4,
+1.6 millimeter) larger than the bore.
7.3.4 Length

The minimum tong space alowable shal be 8 inches
(203.2 millimeters).
7.4 TYPED (LIFT SUB) DIMENSIONS
7.4.1 Pipe Diameter and Upper Lift Diameter

The pipe diameter (D,) shal conform to applicable drill
pipe size. Corresponding upper lift diameters (D, ) for tapered
shoulders are specified in Table 11.

7.4.2 Connections, Bevel Diameters, and Outside
Diameters

The connection sizes, styles, bevel diameters (Dg), and
outside diameter (D) shall conform to the applicable sizes,
styles, dimensions, and tolerances specified in Table 13.

7.4.3 Inside Diameter

The maximum inside diameter (d) shall be the largest
diameter allowed for the lightest applicable pipe sizelisted in
Table7.

7.4.4 Length

Lengths and tolerances shall be as shown in Figure 14
(dimensionsin inches).

7.5 MATERIAL MECHANICAL PROPERTIES

The mechanica properties of al subs shall conform to the
material requirements of drill collars as specified in Section 8.
The surface hardness of the as-manufactured diameter (Dg) of
type B subs shall be measured per the current edition of
ASTM A370 and shall conform to the requirements listed in
Table 10.
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7.6 CONNECTION STRESS RELIEF FEATURE

Stressrelief features are optiona on TypeA and B subsand
mandatory on 44/, APl REG and larger Type C subs. Type D
subs are not affected. Connection stress relief feature dimen-
sions and tolerance shall conform to the dimensions and toler-
ances listed in Section 8, Drill Collars, and are applicable to
connections on TypeA, B, and C subs shown in Table 9.

7.7 COLD WORKING ON THREAD ROOTS

Cold working of thread rootsis optional. See Section 8 for
details.

7.8 MARKING

Subs manufactured in conformance to this specification
shall be marked with the manufacturer’s name or identifica-
tion mark, “Spec 7,” the inside diameter and the size and style
of the connection a each end. The markings shall be die
stamped on amarking recess located on the D diameter of the
sub. The marking identifying the size and style of connection
shall be placed on that end of the recess closer to the connec-
tionto which it applies.

Following are two examples:

a A sub with 4%,-inch REGULAR LH box connection on
each end and with a 2/,-inch inside diameter shall be marked
asfollows:

ABCo (or mark) SPEC7
44, REG LH 24, 4%, REG LH

b. A sub with NC 31 pin connection on one end and NC 46
box connection on the other end and with a 2-inch inside
diameter shall be marked asfollows:

ABCo (or mark)
NC 31 2

SPEC 7
NC 46

COPYRIGHT 2000 American Petroleum Institute
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Table 9—Drill-Stem Subs

1 2 3 4

Upper Connection Lower Connection

Type Class toAssembleWith  to Assemble With
AorB Kelly Sub Kelly Tool Joint
“ Tool Joint Sub Tool Joint Tool Joint
Crossover Sub Tool Joint Drill Collar
Drill Collar Sub Drill Collar Drill Collar
Bit Sub Drill Collar Bit
C Swivel Sub Swivel Stem Kelly
D Lift Sub Elevator Drill Collar

Table 10—Mechanical Properties and Test New Steel
Drill-Stem Subs

1 2
Minimum Surface
Sub OD and Type Hardness (BHN)
(Size) 3000 kg 10 mm
D Type B
3Yg in. (79.4 mm) through 67/ in. (175 mm) 285
7 in. (178 mm) through 10 in. (254 mm) 277

Table 11—Dimensional Data for Lift Sub Upper
Lift Diameters

Diameter of Drill Pipe Diameter of Taper Shoulder (+%,, —0)

Dep D,
2% 3y
27 4,
3Y, 4,
4 6
4, 6Y,
5 6%,
5Y, 7
6% 8

Note: All dimensions arein inches.

(Text continued on page 21.)
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li Rotary pin or box connection —l

LH pin
connection
o] e
w1 4| TYPEA wlg| TYPEB
\:--l.-.:' E‘h max,
sr Ly Marking 24" (609.6 mm) :(Ij: — dB
) re—1— min. »>ilre 1.5"(38.1 mm)
36" (914.4 mm) ] recess i 2.0" (50.8 mm) T\ <D
+3" (76.2 mm) o location <D [ MYV g
—1"(@5.4mm)? | —d ik -
~—1D— - Marking —
i v recess — d
_>| |<_ D, 48" (1219.2 mm) :[]. location ) N2
+3" (76.2 mm) W] s gr@os.zmm | I Marking
-1"(25.4 mm) ' max. min: <~+D+—| recess
_»I diiN D location
45°

b
— di]«\g R
45° max.
max. _/
Rotary pin or box connection 41 LH pin
Note: See Table 9 connection
4f type A isadouble box or double pin sub, the overal length is 36" (914.4 mm).
bif type B is a double box or double pin sub, the overall length is 48" (1219.2 mm).
Figure 12—Dirill-Stem Subs
7\_/
1/," (6.4 mm) H—
min.
45°
\ Notes:
Yg" R 1. If this diameter is the same as or smaller than bore, then disregard.
(3.2 mm) 2. If boreislarger than R-1/7 inch (12.7 millimeters), then use 1/g inch
' o (3.2 millimeters) minimum.
N 3. ThelID of drill collar or sub and ID of bit pin must be small enough to
hold valve assembly.
4. A=L (length of valve assembly) + length of tool pin joint + 1/4inch
(6.4 millimeters).
A 5. See Table 12.

Figure 13—Float Valve Recess in Bit Subs
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Table 12—Float Valve Recess in Bit Subs

APl Reg. Bit Box Other Popular Connections
Diameter of Valve ~ Diameter of Float Length of Valve
Assembly Recess Assembly
R, +Y5, -0
D (D, +Y3,) L Size A Y Size A Y6
12, 196 5/g 2%y g NC23 g
1%/, 1%/, 6%, 27/g 10 2l IF 9Y,
2%/, 27 64, 34, 104, 25 IF 10Y,
2% 2%, 10 — — 3Y,FH 14
3 3y, 10 — — 3Y,1F 14Y,
3%/, 3Y, 846 44, 1234 NC44 13Y4
3y 3y 12 — — 41F 134,
3l 3%, %/, 5Y, 143, 44, 1F 144,
4%, 45/ ¢ 123, 6%/ 17 54, 1F 17
— — — Tlg 17, 54, FH 17
— — — 8/ 17 NC61 17,
5% 5%/, 14%/ 8% 204, 6% IF 197
Note: All dimensionsin inches. See Appendix M for metric table.
—_— DL ——— DL |<—
. . +.125 . . +.125
1 1 3 1 1 2
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 /l" 1 1
1 1 1 1
b e Lo
375 P 375 P +.031
—_ 1 1 —_— 1 1
500 ' P +031 500 " b
] 1 D, ! ! Dr
1 1 1 1
1 1 1 1
362 L 36 % L
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 L d 1 L d
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
H H H H
— D, ‘ Dr
] D — D —
Notes:
1. See Table 9.

2. All dimensionsininches.
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Figure 14—Lift Subs (Type D)
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8 Drill Collars
8.1 GENERAL
8.1.1 Size

Drill collars shall be furnished in the sizes and dimensions
shown in Table 13 and OD tolerances as specified in 8.1.4.

8.1.2 Bores

All drill collar bores shall be gauged with adrift mandrel 10
feet (3.05 meters) long minimum. The drift mandrel shall have
aminimum diameter equa to the bore diameter d (see Table
13) minus ¥g inch (3.2 millimeters).

8.1.3 Connections

Drill collars shal be furnished with box and pin connec-
tions in the sizes and styles stipulated in Table 13 and shall
conform with the requirements of Section 10.

8.1.4 ODTolerances
8.1.4.1 Outside Diameter

The outside diameter shall comply with the tolerances of
Table 14.

8.1.4.2 Surface Finish

The minimum external surface finish shall be hot rolled
mill finished. Workmanship shall comply with current
ASTM A434. Surface imperfection removal shall comply
with Table 15.

8.1.4.3 Straightness

The external surface of drill collars shall not deviate from a
gtraight line extending from end to end of the drill collar
when placed adjacent to the surface by more than ¥,¢, inch
per foot (0.52 millimeters per meter) of drill collar.

For example: On a 30-foot (9.14-meter) long drill collar,
the maximum deviation from astraight lineis 30 X Y, = %/44
inch (4.76 millimeters).

8.1.5 Connection Stress-Relief Features

Stressrelief features are optional. Stress relief features shall
conform to the dimensions shown in Table 16 and Figure 16 or
Table 16 and Figure 17 (alternate box stressrelief feature).

Note 1: Laboratory fatigue tests and tests under actua service conditions
have demonstrated the beneficial effects of stress-relief contours at the pin
shoulder and at the base of the box thread. It is recommended that, where
fatigue failures at point of high stress are a problem, stress-relief features be
provided, and that such surfaces as well as the roots of the threads be cold
worked after gauging to API specifications. Gauge standoff will change after
cold working of threads. Cold working of APl gauged connections may
result in connections that do not fall within API gauge standoff. Thiswill not
affect the interchangeability of connections and will improve connection per-
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formance. It istherefore permissible for a connection to be marked if it meets
the API specification before cold working. In such event, the connection shall
also be stamped with acircle enclosing “CW” to indicate cold working after
gauging. The mark shall be located on the connection asfollows:

Pin connection—at the end of the pin
Box connection—in box counterbore

Note 2: The boreback stress-relief feature is the recommended relief feature
for box connections. However, the box relief groove shown in Figure 17 has
been shown to provide beneficial effects also. It isincluded as an aternate to
the boreback design.

8.1.6 Low Torque Feature

The faces and counterbores of 8%/, regular connections shall
conform to the dimensions shown in Figure 18 when machined
on drill collarslarger than 10Y, inch (266.7 millimeter) OD.

Note: Stressrelief featureswill cause adight reduction in the tensile strength
and section modulus of the connection. However, under most conditions this
reduction in cross-sectional area is more than offset by the reduction in
fatigue failures. When unusualy high loads are expected, caculations of the
effect should be made.

8.2 STANDARD STEEL DRILL COLLARS
8.2.1 Mechanical Properties

The mechanical properties of standard stedl drill collars, as
manufactured, shall comply with requirements of Table 17.

These properties shall be verified by performing a tensile
test on one specimen (with properties representative of end
product) from each heat and bar size from that heat.

In addition, a hardness test shall be performed on each drill
collar as primafacie evidence of conformance.

8.2.2 Marking

Standard stedl drill collars conforming to this specification
shall be die stamped on the drill collar OD with the manufac-
turer's name or identifying mark, “Spec 7,” outside diameter,
bore, and connection designation. NC style connections and
FH and IF sizes in parentheses in column 1 of Table 13 are
identicd if made with the V-0.038R thread form. The exam-
ples below illustrate these marking requirements:

a. A 6Y,-inch callar with 223/ ,,-inch bore and NC46 connec-
tions shall be stamped:
A B Co (or mark)
NC46-62 (4IF) 2% SPEC 7

The same markings apply to a collar of the same dimen-
sions, but ordered with 4IF connections, if the connections
are made with the V-0.038R thread form.

b. An 8Y,-inch collar with 213/ 4-inch bore and 6°/; REG con-

nections shall be stamped:
AB Co (or mark)
8Y, A R

65, REG SPEC 7
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Table 13—Dirill Collars

1 2 3 4 5 6
Outside Diameter Bore, +/,5—0 Length, ft. £6in. Bevel Diameter, +Y/,, Reference Bending Strength

Drill Collar Numbera D d Ld D¢ Ratio®
NC23-31 3Y, 1Y, 30 3 2571
NC26-35 (28, IF) 3Y, 1Y, 30 31/, 2.42:1
NC31-41 (27, IF) 4, 2 300r31 3%, 2431
NC35-47 43, 2 300r31 43, 2581
NC38-50 (34, IF) 5 24, 300r31 4%y, 2381
NC44-60 6 24, 300r31 5% 249:1
NC44-60 6 254 300r31 5% 2.84:1
NC44-62 64, 24, 300r31 57 2911
NC46-62 (4 IF) 64, 254 300r31 594, 2631
NC46-65 (4 IF) 6Y, 2Y, 300r 31 6%, 2.76:1
NC46-65 (4 IF) 6Y, 26 300r31 6%, 3.05:1
NC46-67 (4 1F) 6%, 2Y, 300r 31 6%, 3181
NC50-70 (44, IF) 7 2Y, 300r 31 6%Y¢, 2.54:1
NC50-70 (44, IF) 7 213/ 300r31 6%, 2731
NC50-72 (44, IF) 7, 21314 300r31 6%/, 3121
NC56-77 7, 21314 300r31 7, 2.70:1
NC56-80 8 254 300r31 7Y, 3.02:1
6%3 REG 84, 254 300r31 T%5g, 2931
NC61-90 9 254 300r31 8% 3171
7ls REG 9Y, 3 300r31 8%/ 2811
NC70-97 9%, 3 300r31 %Pl 2571
NC70-100 10 3 300r31 9/, 2811
8%y REG® 11 3 300r 31 10Y, 2.84:1
Notes:
1. SeeFigure 15.

2. All dimensions are in inches unless otherwise specified. See Appendix M for metric table.

@The drill collar number consists of two parts separated by a hyphen. Thefirst part isthe connection number in the NC style. The second part, consisting of 2 (or 3)
digits, indicates the drill collar outside diameter in units and tenths of inches. The connections shown in parentheses in the first column are not part of the drill col-
lar number; they indicate interchangeability of drill collars made with the standard (NC) connections as shown. If the connections shown in parenthesesin thefirst
column are made with V-0.038R thread form, the connections and drill collars are identical with thosein the NC style. Drill collars with 8Y/,, 9Y,, and 11 inch out-
side diameters are shown with 6%, 7%/, and 8% REG connections, since there are no NC connections in the recommended bending strength ratio range.

bSee Table 14 for tolerances.

See Figure 17 and Table 16 for dimensions.

dSee 8.3.2 for nonmagnetic drill collar tolerances.

eStressrelief features are disregarded in the cal culation of the bending strength ratio.

Table 14—Dirill Collar OD Tolerances

1 2 3 4
Size Tolerance Inclusive
Over Out-of-Roundness?
Size: Outside Diameter in. mm Under in. mm
Over 2Y/,10 3Y, inclusive e 119 0 0.035 0.89
Over 34,10 4%, inclusive Y6 159 0 0.046 117
Over 4,10 5%, inclusive ea 1.98 0 0.058 147
Over 5Y,to 6%, inclusive g 318 0 0.070 1.78
Over 6,10 8Y, inclusive 53 397 0 0.085 2.16
Over 84,10 9Y, inclusive 316 4.76 0 0.100 254
Over 9Y, Y, 6.35 0 0.120 3.05

aQut-of -roundness is the difference between the maximum and minimum diameters of the bar, measured at the same cross-section, and does not include surface
finish tolerances outlined in 8.1.4.2.
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8.3 NONMAGNETIC DRILL COLLARS
8.3.1 Dimensional Features

Nonmagnetic drill collars shall be furnished with dimen-
sional features conforming to those stated in 8.1.1, Size;
8.1.2, Bores; 8.1.3, Connections, 8.1.4, OD Tolerances, and
8.1.5, Stress-Relief Features, with 8.3.1.1 through 8.3.1.3
listed as exceptions:

8.3.1.1 Length Tolerance

The length tolerance for nonmagnetic drill collars shall be
+6, —0 inches (+152.4, —0 millimeters).

8.3.1.2 Bore Eccentricity

The maximum bore eccentricity shall be 0.094 inches
(2.39 millimeters) at the collar ends. The center eccentricity
shall not exceed 0.250 inches (6.35 millimeters).

Note: The purpose of the eccentricity specification in the center of anonmag-
netic collar isto ensure reasonably accurate alignment of a survey instrument
with the collar axis. Eccentricity in the center does not have a significant
effect on the torsional or tensile strength of the collar.

8.3.1.3 Connections

In addition to the connections and outside diameter combi-
nations noted in 8.1.3 and Tables 13 and 19, nonmagnetic
drill collars may be produced as bottom hole drill collars hav-
ing an APl Regular box connection at the lower end. These
connections shall conform with the requirements of Section
10. Thedrill collar OD ranges with applicable lower box con-
nection sizesare shown in Table 18.

8.3.2 Material Requirements

Each nonmagnetic drill collar shall be tested and certified
as meeting the following minimum requirements for mechan-
ical properties, magnetic properties, corrosion resistance
properties, and soundness of material as measured by ultra
sonic techniques.

8.3.2.1 Mechanical Properties

The minimum required mechanical propertiesare shownin
Table 20.

Outside surface hardness shall be measured per the current
edition of ASTM E10 for information only. Correlation
between hardness and material strength isnot reliable.

8.3.2.2 Magnetic Properties

8.3.2.2.1 Relative Magnetic Permeability
Measurements

Drill collars shall have a relative magnetic permesability
lessthan 1.010. Each certification of relative magnetic perme-
ability shall identify the test method. The manufacturer shall
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aso state whether tests have been performed on individual
collars or on a sample that qualifies a product lot. Onelot is
defined as al materia with the same form from the same heat
processed at one time through all steps of manufacture.

8.3.2.2.2 Field Gradient Measurement

The magnetic field in the bore of new drill collars shall
have a maximum deviation from a uniform magnetic field not
exceeding £0.05 microteda. This shall be measured with a
magnetoscope and differential field probe having its magne-
tometers oriented in the axial direction of the collar. A strip
chart record showing differentia field aong the entire bore of
the collar shall be part of the certification of each collar.

8.3.2.3 Corrosion Resistance Requirements (for
Austenitic Steel Collars of 12 Percent
Chromium or More)

Austenitic stainless steel collars are subject to cracking due
to conjoint action of tensile stress and certain specific corro-
dents. This phenomenon is called stress corrosion cracking.

Resistance to intergranular corrosion shall be demonstrated
by subjecting material from each collar to the current edition
of the corrosion test ASTM A262 Practice E. At the discretion
of each supplier, the test specimen may have an axia orienter
tion, in which caseit shall be taken from within 0.5 inch (12.7
millimeters) of the bore surface, or it may have a tangentia
orientation, in which case its midpoint shall be from within
0.5 inch (12.7 millimeters) of the bore surface.

Under some environmental circumstances, steels may be
subject to transgranular stress corrosion cracking. Tendencies
with different compositions vary but additional resistance
may be provided by surface treatments that lead to compres-
siveresidual stress.

8.3.2.4 Ultrasonic Evaluation

Drill collar bodies shall be inspected ultrasonicaly full
length over the circumference of the body. Inspection before
boring is acceptable. However, reinspection must follow bor-
ing in areas that contained any rejectable defect indications
(specified in Items d and €) within the material that is to be
bored out. Alternately, complete inspection after boring is
acceptable.

The current editions of ASTM E114 (direct contact
method), ASTM E214, and/or ASTM E1001 (immersion
method) provide procedures for establishing examination
techniques. The following further defines a satisfactory NDE
procedure:

a. A sound section of thedrill collar body shall be used asthe
calibration standard.

b. For the direct contact method, transducer size shall be 1 to
1%g inches (25.4 to 28.6 millimeters) diameter.

¢. 1to5MHz transducers are acceptable.
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Table 15—Dirill Collar Surface Imperfection Removal

1 2

Maximum Stock Removal From Surface

Size: Outside Diameter in. mm
Over 2Y,to 3%, inclusive 0.072 183
Over 3Y,10 4%, inclusive 0.090 229
Over 4,10 5%, inclusive 0.110 2.79
Over 5Y,t0 6%, inclusive 0.125 318
Over 6Y,to 8Y, inclusive 0.155 394
Over 84,10 9%, inclusive 0.203 5.16
Over 9Y, 0.480 12.19
| .

T RS =g

Dr - T d—f—t— -—1—D;

L2 1 F i

\— Rotary box Rotary pin
connection connection
Note: See Table 13.
Figure 15—Dirill Collars
" (25.4 mm), £1/3," (0.79 mm)
p | 1/, (6.35 mm) R, 1/gs" (+0.40 mm)
“W / T.P.F, /\450 410
D CB—lf 1"(254mm) R
+1/g4" (£0.40 mm)
30° £1°
2" (50.8 mm) | 2" (50.8 mm)
Lx 1" " T
(¢6.35mm) | (+6.35 mm) A A

N J : A

Boreback Box Stress-Relief Feature
Note: See Table 16.
Figure 16—Connection Stress-Relief Features

13/g4" (5.16 mm)
+1/64" (0.40 mm)
o

45°22° 7 V4 (6.35 mm) R

+1/g4" (£0.40 mm)

!11/2" (38.1 mm)
+1/g" (3.18 mm)

\

S

Note: See Table 16. Box Stress-Relief Groove

Figure 17—Alternate Box Stress-Relief Feature
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Pin Stress-Relief Feature

30° £2°
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" +1/16" (1.6 mm)
1" (6.4 mm)
-0 0 410
3'TPF. \45 1
1" (6.35mm)R 101" (266.7 mm)
+1/g," (£0.40 mm)  £1/g4" (0.40 mm)
Bev. dia. 1/4" (6.35 mm) R
o @zaomm ] e o Tamm) | |47 46° #1°
+1/35" (0.79 mm
v 20.40 mm§ 104" (266.7mm) 9" (228.6 mm) e
Dia. ¢ +gs" (0.40 mm)  +1/3" (0.79 mm) 3fg" (9.5 mm) .4
' 7.841" Cyl. dia. Bev.dia. e (0.40mm) 136" (1.6 mm)
A A Dia. -
Vv

Figure 18—Low Torque Feature for 8%/; Regular Connections Machined on ODs Larger
Than 10%/, Inches (266.7 Millimeters) Excluding Bit Boxes

d. A defect indication greater than 5 percent of the calibra-
tion back reflection shall cause rejection of the drill collar.

e. A drill collar containing an area in which the back reflec-
tion height is less than or equa to 50 percent of the calibra-
tion back reflection is subject to rejection unless the supplier
establishes that the loss of back reflection is due to large
grains, surface condition, or lack of paralelism between the
scanning and reflecting surfaces.

8.3.3 Marking

Nonmagnetic drill collars conforming to this specification

fying mark, “Spec 7, nonmagnetic identification, manufac-
turer's serial number, outside diameter, and bore. The
example below illustrates these marking requirements. Loca
tions of the markings and the application of additional mark-
ings shall be specified by the manufacturer. Following is an
example:

An 8Yinch collar, with 213/ 4-inch bore, manufactured by
A B Company shall be stamped:

A B Co (or mark)

shall be die stamped with the manufacturer’s name or identi- 8%, 2% ¢ NMDC  6%; REG SPEC 7
Table 16—Stress-Relief Features for Drill Collar Connections
1 2 3 4 5 6
Length Shoulder Diameter of Cylinder Taper of Area Length
Faceto Last Thread Areaof Box Behind Cylinder Area Diameter of Pin Shoulder Faceto
Number or Scratch of Box Member Member of Box Member Member at Groove  Groove of Box Member

Sizeand Style in., £Y/gin. in., +5,-0in. in/ft., £, in./ft. in., +0-031in. in., +0-Ygin.

of Connection? Ly Deg T.PF Dre Lo
NC35 3Y, 3%/, 2 3231 3
NC38 (34, IF) 3Y, 3%/, 2 3.508 3y
NC40 (4 FH) 4 32, 2 3772 44,
NC44 4 4 2 4.117 4,
NC46 (41F) 4 453, 2 4.326 A,
NC50 (4%, IF) 4 45, 2 4742 41,
NC56 41, 45, 3 5.277 45,
NC61 5 515/, 3 5.839 51,
NC70 51, 559, 3 6.714 5%,
NC77 6 6%/, 3 7.402 6%
44, REG 3, 3%, 3 4.013 3l
4, FH 3Y, 3, 3 4.180 3
51, REG 4y, 4, 3 4.869 8,
6% REG 4Y, 5%, 2 5417 Ay
7%y REG A, 5/, 3 6.349 4,
8y REG 4fg 6%/, 3 7.301 5
Notes:

1. See Figures 16 and 17.
2. See Appendix M for metric table.

aConnections NC23, NC26 (2%, IF), and NC31 (27/5 IF) do not have sufficient metal to accommodate stress-relief features.
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Table 17—Mechanical Properties and Tests New Standard Steel Drill Collars

1 2 3 4 5
MinimumYield Strength Minimum Tensile Strength
Drill Collar Elongation, Minimum, With Gauge Minimum
OD Range Length Four Times Diameter, Brinell
inches psi N/mm? psi N/mm? percent Hardness
3Yg through 67/ 110,000 758 140,000 965 13 285

7 through 11 100,000 689 135,000 931 13 285

Notes:
1. Tensile properties shal be determined by tests on cylindrical specimens conforming to the requirements of the current ASTM A370, 0.2 percent offset method.

2. Tensile specimens from drill collars shall be taken within 3 feet (0.9 meters) of the end of the drill collar in alongitudinal direction, having the centerline of the
tensile specimen 1 inch (25 millimeters) from the outside surface or midwall, whichever is closer to the outside surface.

3. Hardness test shall be on OD of drill collar using Brinell Hardness (Rockwell-C acceptable aternative) test methods in compliance with current ASTM A370

requirements.
Table 18—Connections for Bottom Hole Drill Collars
Bevel Diameter
Size: Outside Diameter Bottom Box Connection in. Y, mm £0.40
4, to 44, inclusive 2'ls REG 3, 91.68
43,to5inclusive 3Y, REG A, 104.38
6to 7inclusive 4, REG 52, 135.33
7to 74, inclusive 5Y, REG 6Y/, 165.10
7/,t09inclusive 6°5 REG aMm 186.93
9Y,to 10 inclusive 7%l REG 8%/, 21511
11inclusive 8, REG 9/, 242.49
Table 19—Additional Nonmagnetic Drill Collars
1 2 3 4 5 6
Outside Diameter Bore Length ft, m Bevel Diameter
L D¢
Drill Collar D +15 -0 +1.6 -0 +6 -0 +1524 -0 E2T +04 Ref. Bending
Number in. mm in. mm in. mm in. mm Strength Ratio

NC 50-67 (44, IF) 6%, 1715 285 714 300r31 9.140r945 6%, 1595 2.37:12

Note: See Figure 15 and Table 13.
aThe NC 50-67 (4%, IF) with 2%/,5 1D has abending strength ratio of 2.37:1, which ismore pin strong than is normally acceptable
for standard steel collars but has proven to be acceptable for nonmagnetic drill collars.

Table 20—Mechanical Properties and Tests, New Nonmagnetic Drill Collars

Stainless Steels Beryllium Copper
Drill Collar MinimumYield Strength Minimum Tensile Strength Minimum ~ MinimumYield Strength  Minimum Tensile Strength Minimum
OD Range, Elongation, Elongation,
inches ps N/mm? ps N/mm? percent ps N/mnv? ps N/mnv? percent
34, through 67/4 110,000 758 120,000 827 18 110,000 758 140,000 965 12
7 through 11 100,000 689 110,000 758 20 100,000 689 135,000 931 13

Notes:

1. Tensile properties shall be determined by tests on cylindrical specimens with gauge length four times diameter conforming to the requirements of the current
edition of ASTM E 8, 0.2 percent offset method.

2. Tensile specimens shall be taken from excess material within 3 feet (0.9 meters) of the end of the drill collar and, at the manufacturer’s option, may be oriented
in either the longitudinal or transverse direction. The specimen’s orientation shall be reported. The midpoint of the specimen gauge section shall be, at minimum,
oneinch (25 millimeters) beneath the outside surface, or at midwall, whichever position is closer to the outside surface.
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9 Drilling and Coring Bits
9.1 ROLLER BITS AND BLADE DRAG BITS
9.1.1 Size

Roller bits shall be furnished in sizes as specified on the
purchase order. See Recommended Practice 7G for com-
monly used sizes for roller bits. Blade drag bits shall be fur-
nished in the sizes specified on the purchase order.

9.1.2 Tolerances

The gauge diameter of the cutting edge of the bit shall con-
form to the size designation, within the following tolerances:

Size of Bit Tolerance
n. n. mm
3/ to 13%,, inclusive +Y4, -0 +0.80 -0
14 to 174,, inclusive +4,6-0 +1.59-0
1754 and larger +3,, -0 +2.38-0

9.1.3 Connections

Roller bits shall be furnished with the size and style of pin
connection shown in Table 21. Blade drag bits shall be fur-
nished with the size and style of connection shown in Table
22, and shall be pin or box.

9.1.4 Marking

Bits shal be die stamped in some location other than the
make-up shoulder with the manufacturer’s name or identifi-
cation mark, the bit size, “Spec 7,” and the size and style of
connection. Following is an example:

A 7'l bit with 4Y,-inch REG rotary connection shall be
stamped as follows:

ABCo (ormark) 77, SPEC7 4Y, REG

9.2 DIAMOND DRILLING BITS, DIAMOND CORE
BITS, AND POLYCRYSTALLINE DIAMOND
COMPACT (PDC) BITS

9.2.1 Diamond Bit Tolerances

Diamond drilling bits, diamond core bits, and polycrystal-
line diamond compact (PDC) bits shall be subject to the OD
tolerances shown in Table 23.

9.2.2 Diamond Drilling Bit and PDC Connections

Diamond drilling bits and PDC bits shall be furnished with
the size and style pin connections shown in Table 24. All con-
nection threads shall be right hand.
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9.2.3 Diamond Bit and PDC Bit Gauging

All diamond and PDC bits will have the outer diameter
inspected using the following dimensional guidelines for ring
gauges.

9.2.3.1 Gauge Specification

“Go” and “No Go" gauges should be fabricated as shown
in Figure 19 and as described below:

a. “Go” and“No Go" gauges should be rings fabricated from
1-inch stedl with ODs equal to nominal hit sizes plus 1%,
inches (38.1 millimeters).

b. “Go” gauge ID should equal nomina bit size plus 0.002
inch (0.051 millimeter) clearance with atolerance of +0.003,
—0inch (+0.076, -0 millimeter).

c. “No Go” gauge ID should equa minimum bit size (homi-
nal less maximum negative tolerance) minus 0.002 inch inter-
ference with a tolerance of +0, —0.003 inch (+0, —0.076
millimeter).

9.2.3.2 Gauging Practice
The“Go” and “No Go” gauges should be used asfollows:

a. If acceptable, the product bit should enter the “Go” gauge
(product not too large).

b. If acceptable, the product bit should not enter the “No Go”
gauge (product not too small).

c. Boththe*Go” and “No Go” gauges should be within 20°F
(12°C) of the same temperature as the bit or corehead for
accurate measurement.

9.2.4 Marking

Diamond drilling bits, diamond core bits, and PDC bits
shall be marked asfollows:

a. Diamond drilling bits and PDC hits shall be permanently
and legibly identified in some location other than the make-up
shoulder with the manufacturer’s name or identification mark,
the bit size, “Spec 7,” and the size and type of connection.
Following is an example:
A 74, bit with 4Y/,-inch REG rotary connection shall be
stamped as follows:

ABCo (ormark) 74, SPEC7 4Y, REG

b. Diamond core bits shall be permanently and legibly identi-
fied on some location other than the make-up shoulder with
the manufacturer’s name or identification mark and “ Spec 7”
asfollows:

ABCo SPEC 7

Because of its proprietary nature, the connection on dia-
mond core bits will not be shown. The marking “Spec 7”
shall indicate that other dimensiona requirements have
been met.

(or mark)
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-0.000

Bit size Bit size less
+0.002 in, 0003 Neg Tol -0.002in. % 505

(#0.051 mm *0.076y

e (-0.051 mm *9.90%9

-0.076

Nom. bit size +1.5 in.
[~ (+38.1 mm) —

Nom. bit size +1.5 in.
< (+38.1mm) —> 1in.
(25.4 mm)

Go Gauge No-Go Gauge

Figure 19—Diamond Bit and PDC Bit Gauge Dimensions

Table 21—Roller Bit Connections

1 2 3 4
Sizeof Bit Size and Style of Rotary Bit Sub Bevel Diametera Bit Bevel Diametera

inches Pin Connection inches =Y, millimeters +0.40 inches +%, millimeters +0.40
3%, to 4%, inclusive 2%, REG 3Y,, 77.39 3y, 78.18
43 to 5inclusive 2'l;REG 3%/, 91.68 3, 93.66
5Y/4 to 73/ inclusive 3Y, REG 4, 104.38 XY, 105.17
74,10 9¥g inclusive 44, REG 52, 135.33 55/, 136.13
91, to 14%, inclusive 6%, REG 7, 186.93 7/, 187.72
14%, to 18Y, inclusive 6°3 REG or 7°/; REG 7%/, or 8%/, 186.93 or 215.11 7%/, or 84, 187.72 or 215.90
18%to 26 inclusive 7%l REG or 8°/4 REG 85/, or 9%/, 215.11 or 242.49 8Y, or 9%/, 215.90 or 243.28
27 and larger 8%3 REG 9%/, 242.49 9lg, 243.28
aBevel diameter isthe outer diameter of the contact face of the rotary shouldered connection.

Table 22—Blade Drag Bit Connections
1 2 3 4
Size of Bit Size and Style of Rotary Bit Sub Bevel Diameter2 Bit Bevel Diametera

inches Connection inches %, millimeters +0.40 inches Y, millimeters +0.40
3/, to 4%, inclusive 2%/ REG, pin or box s 77.39 g, 78.18
&/;to5inclusive 274 REG, pin or box 3, 91.68 3, 93.66
5%, to 73/ inclusive 3Y, REG, pin or box 4l 104.38 B, 105.17
7Y, 10 8%, inclusive 4%, REG, pin or box 52, 135.33 55/, 136.13
8/3t0 97/ginclusive 5Y, REG, pin or box 6Y/, 165.10 6Y/3, 165.89
larger than 97/, 6°3 REG, pin or box 7%, 186.93 Tl 187.72

aBevel diameter isthe outer diameter of the contact face of the rotary shouldered connection.
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Table 23—Diamond Drilling, Diamond Core, and PDC Bit Tolerances

1 2
OD Tolerance?
Bit Size, OD
inches inches millimeters
6%, and smaller +0-0.015 +0-0.38
6%/, to 9inclusive +0-0.020 +0-0.51
9Y,,t0 13%, inclusive +0-0.030 +0-0.76
13%/,, to 174, inclusive +0-0.045 +0-1.14
17%], and larger +0-0.063 +0-1.60

3t is recognized that certain applications may warrant the manufacture of PDC bits to tolerances other than those shown in Table 23. When manufactured, such
bits are considered outside the scope of this specification.

Table 24—Diamond Drilling Bit and PDC Bit Connections

1 2 3 4
Sizeof Bit Size and Style of Rotary Bit Sub Bevel Diametera Bit Bevel Diameter?

inches Pin Connection inches +Y/, millimeters +0.40 inches Y, millimeters +0.40
3%,sto 44, inclusive 2%/ REG e, 77.39 g, 78.18
4v/,, to 5inclusive 2'l; REG 3%, 91.68 34, 93.66
5Y4, to 7¥lginclusive 3Y, REG Alg, 104.38 Xy, 105.17
7%/, t0 /g inclusive 44, REG 52, 135.33 5%y, 136.13
913/, to 14, inclusive 6%, REG 2, 186.93 =M 187.72
1494 t0 18Y, inclusive 6% REG or 7°/; REG 7%/, Or 85/, 186.93 or 215.11 7%/, or 84, 187.72 or 215.90
18%,¢ and larger 75l REG or 83 REG 815/5, or 9%/, 215.11 or 242.49 8Y, or ¥, 218.90 or 243.28

aBevel diameter isthe outer diameter of the contact face of the rotary shouldered connection.
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10 Rotary Shouldered Connections
10.1 SIZE AND STYLE

Rotary shouldered connections shall be furnished in the
sizes and styles shown in Table 25.

10.2 DIMENSIONS

Dimensions of rotary shouldered connections shall con-
form to Tables 25 and 26.
The dimensions shown in Tables 25 and 26 that have no
specified tolerance shall be considered reference dimensions.
Deviations from these dimensions are not cause for rejection.

10.2.1 Shoulder contact faces of rotary shouldered connec-
tions shall be square with the thread axis within 0.002 inches
(0.05 millimeters).

10.2.2 Shoulder contact faces of rotary shouldered connec-
tions shall be flat within 0.002 inches (0.05 millimeters).

10.2.3 Threads of rotary shouldered connections shall be
produced with standoff tolerances as specified in Section 11
of this specification.

10.2.4 Thread axes of rotary shouldered connections,
except on hits, shall not deviate from the design axes of the
product by an angle greater than 0 degrees, 3 minutes, 26 sec-
onds (0.001 inch per inch [0.03 millimeters per millimeter] of
projected axis). The design axis shall be assumed to intersect
the thread axis at the plane of the joint shoulder.

10.2.5 Thelead tolerance of rotary shouldered connections
isasfollows:

a +0.0015 inches per inch (x0.0038 millimeters per millime-
ter) for any inch (millimeter) between the first and last full
depth threads.

b. b. £0.0045 inches (x0.114 millimeters) between the first
and last full depth threads, or the sum of 0.001 inches (0.025
millimeters) for each inch (mm) between the first and last full
depth threads, whichever is greater.
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10.2.6 The taper tolerance of rotary shouldered connec-
tionsisasfollows:

a. Pin thread: +0.030, —0.000 inches per foot (+2.50, —0.00
millimeters per meter) average taper between the first and last
full depth threads.
b. Box thread: +0.000, —0.030 inches per foot (+0.00, —2.50
millimeters per meter) average taper between thefirst and last
full depth threads.

Appendix G of this specification contains descriptions of
suitable tools for determining taper.

10.2.7 Pin base diameter dimensional requirements are as
follows:

a. Dirill callars shall conform to the dimension D, ¢, Column 7
of Table 25, and shall have a 0.062 inch (1.59 millimeter)
radius at the pin base as shown in Figure 20 except when
stress-relief grooves are used.

b. The D¢ dimension, Column 7 of Table 25, and the radius
at the pin base as shown in Figure 20 are optional for all drill
stem elements except drill collars.

10.3 EQUIVALENT CONNECTIONS

The number connections and their equivalent connections
areasfollows:

Number Connection Equivalent Connection
NC26 25 IF
NC31 25 1IF
NC38 3Y, IF
NC40 4FH
NC46 41F
NC50 4, 1F

The number in the Connection Number, Column 1 of Table
25, is the pitch diameter of the pin thread at the gauge point
rounded to units and tenths of inches.
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Table 25—Product Dimensions Rotary Shouldered Connections

1 2 3 4 5 6 7 8 9 10 11 12
Pitch Minimum
Connection Taper,Inches Diameter of  Large  Diameter of ~ Small Length Length Depth of Box
Number or  Thread Threads PerFooton Threadat Diameter FlatonPin Diameter of pin? of Box Box Counter-bore
Size Form Perinch  Diameter GaugePoint  of Pin Y, of Pin +0 g Threads® +g -0 +Yy g,
C DL DLF DS LPC LBT LBC QC
Number (NC) Style
NC23 V-0.038R 4 2 2.35500 2.563 2437 2.063 3 3Yg 3 25/g
NC26 V-0.038R 4 2 2.66800 2.876 2.750 2.376 3 3Yg 3y 254
NC31 V-0.038R 4 2 3.18300 3.391 3.266 2.808 3Y, 3y 44g 3,
NC35 V-0.038R 4 2 3.53100 3.739 3.625 3114 3, 3l &g 3%
NC38 V-0.038R 4 2 3.80800 4.016 3.891 3.349 4 44 45 8g,
NC40 V-0.038R 4 2 4.07200 4.280 4.156 3.530 44, 45 5Y 44,
NC44 V-0.038R 4 2 4.41700 4.625 4.499 3.875 44, 4%g 5Yg 44
NC46 V-0.038R 4 2 4.62600 4834 4.709 4.084 4y, 2 5Yg 4%/,
NC50 V-0.038R 4 2 5.04170 5.250 5.135 4.500 44, 45 5% 5%6
NC56 V-0.038R 4 3 5.61600 5.876 5.703 4.626 5 5Yg 5% 5%/16
NC61 V-0.038R 4 3 6.17800 6.438 6.266 5.063 5Y, 5% 645 6Y,
NC70 V-0.038R 4 3 7.05300 7.313 7.141 5813 6 6% 6%/ Tlg
NC77 V-0.038R 4 3 7.74100 8.000 7.828 6.376 64, 6% A 846
Regular (REG) Style
2%, REG V-0.040 5 3 2.36537 2.625 2515 1.875 3 3Yg 3y 2% ¢
2'ls REG V-0.040 5 3 2.74037 3.000 2.890 2125 3Y, 3 44 36
34, REG V-0.040 5 3 3.23987 3.500 3.390 2.562 3%, 3lg $3g g
44, REG V-0.040 5 3 4.36487 4.625 4.515 3.562 44, 43g 47fg 44
5Y, REG V-0.050 4 3 5.23402 5.520 5.410 4333 43, 47 534 5%7/g,
6%3 REG V-0.050 4 2 5.75780 5.992 5.882 5.159 5 5Yg 5% 646
7ls REG V-0.050 4 3 6.71453 7.000 6.890 5.688 5Y, 5% 5 Tl
8% REG V-0.050 4 3 7.66658 7.952 7.840 6.608 5% 5Y, 6 8%e,
Full-Hole (FH) Style
5Y, FH V-0.050 4 2 5.59100 5.825 — 4.992 5 5% 5% 59/,
6% FH V-0.050 4 2 6.51960 6.753 — 5.920 5 5% 5% 6%,
Notes:
1. See Figure 20.

2. All dimensions are in inches unless otherwise specified. See Appendix M for metric table.

aFor rolling cone drill bits only, the toleranceis +0, —/ .

bLgr isthelength of threads in the box measured from the make-up shoulder to the intersection of the non-pressure flank and crest of
the last thread with full thread depth.

This detail standard for drill collars, optional
with manufacturer for all other drill stem
elements (dimension D, and 0.062, +0.015
inch [1.59, £0.38 millimeters] radius at pin
base).

1st point of full — |‘—1/2" Max The distance between the pin
thread depth \ shoulder and the intersection of
the pin base diameter with the
thread flank at the first point of
full thread depth cannot exceed
1, inch (12.7 millimeters).

Extent of bevel on pin and box starting

Thread runout thread is optional with manufacturer.
LBC

~—5/g" (15.9 mm) min

45°°

Lec
~—1/3" (12.7 mm) max
<~——0.625" (15.9 mm)

Note: See Table 25.
For drill bitsonly, the allowable bevel angleis 45° to 70°.

Figure 20—Rotary Shouldered Connections
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Table 26—Product Thread Dimensions Rotary Shouldered Connections

1 2 3 4 5 6 7 8 9 10
Width of Flat
Radius at
Reference Reference  Reference Root Thread
Thread Height, Thread Height,  Truncation ReferenceCrest Root Corners Form
Thread Taper Not Truncation ~ Truncated Sn= Se Truncation Crest Root Radius r

Form in/ft. H h, = hg fn=fs fon = fos Fo= Fs Fn=Fs Fn =l +0.008
V-0.038R 2 0.216005 0.121844 0.038000 0.056161 0.065 — 0.038 0.015
V-0.038R 3 0.215379 0.121381 0.038000 0.055998 0.065 — 0.038 0.015
V-0.040 3 0.172303 0.117842 0.020000 0.034461 0.040 — 0.020 0.015
V-0.050 3 0.215379 0.147303 0.025000 0.043076 0.050 — 0.025 0.015
V-0.050 2 0.216005 0.147804 0.025000 0.043201 0.050 — 0.025 0.015

Notes:

1. See Figures 21 and 22.
2. All dimensions are in inches unless otherwise specified. See Appendix M for metric table.

Taper here shown

exaggerated
i

m

Note: See Table 26.

4_FCS fCS:
XS T
EANE h,
+3/4° / l
Y
A
SIS
90°
I T

Figure 21—V-0.038R Product Thread Form

W

o)

X

el
7
i

Taper here shown
exaggerated

n /' r\ > 4_,:CS f(:SA

p S A T
' _{ | /A30030N h,

F cn +3/4° | £312° / l

-— Y

— T

Pin Srs
. 90°
Axis of thread —\ \

Note: See Table 26.

Figure 22—V-0.040 and V-0.050 Product Thread Form
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11 Gauging Practice, Rotary Shouldered
Connections

11.1 REFERENCE MASTER GAUGES

All threads on rotary shouldered connections shall comply
with the gauging practice requirements specified herein.
Accordingly, any manufacturer who desires to produce drill
stem members utilizing API rotary shouldered connections
conforming to this specification must own or have access to
calibrated API reference master gauges, consisting of individ-
ual reference master plug(s) and mating reference master ring
gauge(s), conforming to the requirements of Section 12 and
certified asrequired in Section 13.

Note 1: The use of reference master gauges in checking product threads
should be minimized. Such use should be confined to cases of dispute that
cannot be settled by rechecking the working gauges against the reference
master. Good care should be exercised when the reference master gauge is
assembled on a product thread.

Note 2: It is not necessary that authority to use the APl monogram be pro-
cured in order to purchase API reference master gauges, but the purchaser of
such gauges must comply with all the stipulations on calibration and retest as
given in this specification.

Note 3: It is not necessary that amanufacturer own all possible sizes of rotary
reference master gauges, even though he may own or have access to hard-
ened and ground working gauges. It is therefore permissible that a registered
reference master may be borrowed in order to assure the dimensiona integ-
rity of these working gauges, so long as the reference master meets the
requirements specified in Sections 12 and 13. Furthermore, the borrower
must be able to show documentation and traceability asrequired in 11.5.

11.2 WORKING GAUGES

The manufacturer must own or have access to working
gauges for use in gauging product threads, and shall maintain
all working gaugesin such condition asto ensure that product
threads, gauged as required herein, are acceptable under this
specification. (See Appendix D for recommended practice for
care and use of working gauges.)

11.3 GAUGE RELATIONSHIP

The relationship between reference master gauges, work-
ing gauges, and product threads shall be as shown in Figure
23, wherein the certified reference master plug gauge is
shown as the standard and the certified reference master ring
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gauge as the transfer standard. The standoff value, S of certi-
fied reference master gauges is the distance from the plane of
the rotary shoulder on the plug to the plane of the gauge point
on the ring. The certified reference master ring gauge is used
to establish the standoff value, S, of the working plug gauge.
The certified reference master plug gauge is used to establish
the standoff value, S,, of theworking ring gauge. S, and S, are
measured values that the working gauges stand off from their
certified reference master gauges and may be greater or less
than S

Note: The mating standoff of the reference master ring against the reference
master plug gauge as marked on the ring gauge is intended primarily as the
basis for establishing the limits of wear or secular change in the gauges.
Deviation from thisinitial S value should be taken into account in establish-
ing working gauge standoff value.

11.4 STANDOFF TOLERANCES

Tolerances on standoff values shall be as specified in Fig-
ure 23. These tolerances shall apply after the connection is
finish machined and before any antigalling and/or cold work-
ing surface treatment is applied to the pin or box connection.
Change in gauge standoff after the application of the surface
treatment may cause the standoff to exceed the API limits
specified for the connection and does not congtitute a cause
for rgection. It is therefore permissible for a connection to be
marked with the APl monogram if it meets the API specifica
tion before the application of the surface treatment.

11.5 CALIBRATION SYSTEM

Owners and users of APl reference master and working
gauges shall establish and document a system of gauge cali-
bration and control. Records shall be maintained that show
conformance of gauges to the design and calibration require-
ments of Sections 12 and 13. The cdibration system shall
establish the frequency of retest in conformance with 12.10.
Records of calibration shall show the last calibration date,
identity of the individual who performed the calibration, and
the cdibration history. When reference master gauges are not
on the site of the gauge user, copies of the reference master
gauges certificate of certification, per Section 13, shall be
maintained at the user site.



34 API SPECIFICATION 7
Plane of rotary shoulder
Plane of gauge point
Detail A Cert ref mstr plug gauge
! O
‘ Cert ref mstr ring gauge
S
Detail B Working plug gauge
I I
}.l ;
Detail C
0.000t00.010in.
(0.00t0 0.25 mm) > _
Detail D
I I
—>| 0.000 in.
r9 +4.)-010 " Product box
0.00
1 CO.ZS m)
Detail E Working plug gauge
+0.010in]
S Zoosin -
0.25 mm Cert ref mstr ring gauge
0.13mm
Detail F Product pin
L
!5, #0010 !
-0.005 in]
Detail G Product pin
L
Product box
Notes:
1. Detail A at 68°F, +2°F (20°C, +1.1°C).

(Hand tight)

2. Details B through H at ambient temperature.
3For drill bits only, the tolerance is +0.010,
—-0.031in. (+0.25, —0.79 mm).

Deta}il H

Product pin

Figure 23—Rotary Shouldered Connection Gauging Practice
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12 Gauge Specification, Rotary
Shouldered Connections

12.1 GRAND AND REGIONAL MASTER GAUGES

Grand and regiona master gauges shall conform to the
dimensions specified in Tables 27 and 28, Figures 24 and 26,
and to the tolerances specified in Table 30. These tolerances
were established by the National Institute of Standards and
Technology. Prior to use, dl regional master gauges shall be
certified asrequired in 13.1.

12.2 REFERENCE MASTER GAUGES

Reference master gauges shal conform to the dimensions
specified in Tables 27 and 28, Figures 24 and 26, and to the
tolerances specified in Table 29. Prior to use, dl reference
master gauges shall be certified asrequired in 13.1.

12.3 WORKING GAUGES

Working gauges shall conform to the dimensions specified
in Tables 27 and 28, Figures 25 (see hotes) and 26, and to the
tolerances specified in Table 31. All working plug gauges
manufactured per Figure 25 shdl have the unused threads
removed from the large end. To assure removal of the unused
threads, the start of the first thread on the large end of the
working plug shdl be located within the limits of 1.080 to
1.120 inches (27.43 to 28.45 millimeters) from the surface
used to determine standoff.

Note 1: Working plug gauges made prior to June 30, 1987 conform to Fig-
ure 24.

Note 2: Working plug gauges made between June 30, 1987 and June 30,
1990 may conform to either Figure 24 or 25.

Note 3: Working plug gauges made after June 30, 1990 shall conform to
Figure 25 only.

Note 4: Working plug gauges made per Figure 24, as stated in Notes 1 and
2, may be used without being modified to conform to Figure 25 providing it
can be demonstrated through the use of comparators, over wire measure-
ments, or other means that the working plug gauge will produce a product
within specification.

Note 5: Working plug gauges made per Figure 24 may be modified to con-
form to Figure 25.

12.4 GENERAL DESIGN

All plug and ring gauges shall be hardened and ground.
Hardness shall be within the limits of Rockwell C60-C63 or
equivalent hardness on a superficial scale. Threadson NC, IF,
and FH gauges shall be right-hand. Threads for REG gauges
can be specified as right-hand or left-hand. Imperfect threads
at the ends of plug and ring gauges shall be reduced to a blunt
start. Gauges shall be furnished with fitting plates as illus-
trated in Figures 24 and 25.
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125 LEAD

Thelead of plug and ring gauges shall be measured parallel
to the thread axis aong the pitch line, over the full threaded
length, omitting one full thread from each end. The lead error
between any two threads shall not exceed the tolerance speci-
fied in Tables 29, 30, or 31. These dimensions shall be mea-
sured or checked on laboratory instruments to certify the
accuracy shown in Tables 27, 28, 29, 30, and 31.

12.6 TAPER

The included taper shall be measured on the diameter
along the pitch line over the full threaded length, omitting one
full thread from each end. The taper determined as above, and
computed to the length, L, Figures 24 and 25, shall conform
to the basic taper within the tolerance specified in Tables 29,
30, or 31. Also, on both plug and ring gauges, the included
taper of the pitch diameter cone over any interval of length,
not exceeding the full threaded length less one full thread at
each end, shall lie within the zone defined by the tolerance for
taper specified in Tables 29, 30, and 31. These dimensions
shall be measured or checked on laboratory instruments to
certify the accuracy shown in Tables 27, 28, 29, 30, and 31.

12.7 ROOT FORM

The roots of gauge threads shall be sharp with a radius of
truncation not to exceed 0.010 inch (0.25 millimeter), or
undercut to a maximum width equivalent to the basic root
truncation values given in Table 28. The undercut shall be of
such depth as to clear the basic sharp thread; otherwise, the
shape of the undercut is not important.

12.8 INITIAL STANDOFF

New and reconditioned plug and ring gauges shall con-
form to the mating standoff dimensions specified in Table
27, the interchange standoff dimensions listed below, and
the tolerances specified in Tables 29, 30, or 31. The inter-
change standoff for plug and ring gauges against grand,
regional, and reference master gauges shall conform to the
following limits:

a. Regional masters against grand masters:
1. Minimum standoff ~ 0.621 inch (15.77 millimeters).
2. Maximum standoff ~ 0.629 inch (15.98 millimeters).
b. Reference masters against regional or grand masters:
1. Minimum standoff ~ 0.621 inch (15.77 millimeters).
2. Maximum standoff ~ 0.629 inch (15.98 millimeters).
¢. Working gauges against reference masters:
1. Minimum standoff ~ 0.621 inch (15.77 millimeters).
2. Maximum standoff ~ 0.629 inch (15.98 millimeters).

Note: The requirements for interchange standoff place a restriction on the
magnitude of the thread-element errors that may be present in gauges that
meet both the mating and interchange standoff requirements. If the errorsin
one or more thread elements are at or near the maximum limits alowed by
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Tables 29, 30, or 31, then the errors on other thread elements must be well
within the limits to compensate. Differencesin lead in mated gauges are par-
tially or completely compensated by difference in taper.

12.9 MISCELLANEOUS ELEMENTS

Diameter of fitting plate, dimensions L, L, Dg, and Q
(see Table 27), shall conform to the dimensions and toler-
ances (see Tables 29, 30, and 31) given.

12.10 PERIODIC RETEST

Plug and ring gauges shall be periodically retested accord-
ing to the schedule below to ensure the gauges remain within
the standoff limits specified in 12.11.

12.10.1 Regional and reference master gauges shal be
retested for mating and interchange standoff at least once
each seven years, and certified on a certificate of retest as
being acceptable for further use. The certificate of retest shall
also report the mating and interchange standoff of the gauges.
Regional master gauges shall be retested against grand master
gauges at the National Institute of Standards and Technology.
Reference master gauges shall be retested against certified
regional master gauges at one of the testing agencies listed in
Appendix F or against the grand master gauges at the
National Institute of Standards and Technology.

12.10.2 Working gauges shall be retested periodically for
mating and interchange standoff against certified reference
masters. The frequency at which working gauges should be
retested depends entirely upon the amount of use. Frequency
of retest shall ensure that mating and interchange standoff is
maintained within the requirements of 12.11. A calibration
system as specified in 11.5 shall be used to establish fre-
quency of retest.

12.11 RETEST STANDOFF

Mating and interchange standoff of plug and ring gauges
on periodic retest shall conform to the following limits:

a. Regiona masters:
1. Minimum standoff
2. Maximum standoff
b. Reference masters:
1. Minimum standoff
2. Maximum standoff
¢. Working gauges:
1. Minimum standoff
2. Maximum standoff

0.621 inch (15.77 millimeters).
0.629 inch (15.98 millimeters).

0.621 inch (15.77 millimeters).
0.629 inch (15.98 millimeters).

0.621 inch (15.77 millimeters).
0.629 inch (15.98 millimeters).

A pair of plug and ring gauges that have been tested as pre-
scribed in 12.8 shall conform to the following wear limit tol-
erances from the originaly established mating and
interchange values. Any gauges not conforming to these wear
limit tolerances shall be reconditioned and/or replaced.
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Axid Tolerance

+0.0005 inch (0.127 millimeters)
—0.0013 inch (0.330 millimeters)

Regional masters

Reference masters +0.0005 inch (0.127 millimeters)
—0.0023 inch (0.584 millimeters)
Working gauges +0.0005 inch (0.127 millimeters)

—0.0023 inch (0.584 millimeters)

12.12 RECONDITIONING

Plug and ring gauges reported as in nonconformance with
the standoff requirements of 12.8 or 12.11, or as otherwise
unsuitable for further use, shall be removed from service.
Regiona master, reference master, and working gauges found
to be in nonconformance may be reconditioned. Recondi-
tioned regional master and reconditioned reference master
gauges shall be resubmitted for initial certification per the
requirements of Section 13 before they are returned to ser-
vice. Reconditioned working gauges shall be inspected for
compliance with the requirements of 12.8.

12.13 MARKING

Plug and ring gauges shall be permanently marked by the
gauge manufacturer with the markings given below. Plug
gauges should preferably be marked on the body, athough
marking on the handle is acceptable on gauges in small sizes
or when the handle is integral with the body. Any markings
considered necessary by the gauge maker may be added. Plug
gauges and ring gauges shall be marked asrequired initemsa
through g asfollows:

a APl Monogram—certified regiona master and certified
reference master gauges only.

b. Size or number of gauge, as given in Column 1, Table 27.
c. Style of connection asfollows:

NC ROTARY.

REG ROTARY.

REG LH ROTARY.

FH ROTARY.

IF ROTARY.

a bk owbdpE

d. Gauge registration number—The gauge registration num-
ber isissued by the gauge manufacturer as authorized by API.
This applies only to regional and reference masters.

e. Name or identifying mark of gauge maker—The name or
identifying mark of the gauge maker shall be placed on both
plug and ring gauge.

f. Date of certification—The date of certification shall be
marked on al regional and reference master gauges. In recer-
tifying reconditioned gauges, the previous certification date
shall be replaced with the date of recertification. Dates of
retest, as required by 12.10, shall not be marked on reference
master or working gauges.
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Table 27—Gauge Dimensions Rotary Shouldered Connections
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Pitch Dia. Maor Dia. Minor Dia. PitchDia  Tota Dia. of Totd  Outside
Taper  at.625 a .625 a.625 al375 Length Plug Length Dia of Dia of
Thread Threadsin/ft.on Gauge Gauge Gauge Gauge Plug Fitting Plug Ring Counter- Mating
Size Form  Perinch Dia Point2 Point2 Point2 Point2 Gauge Plate  Gauge Gauge bore  Standoff
Ly Leg Dr Q S
Number (NC) Style Gauges
NC23 V-0.038R 4 2 235500 244868 226132  2.23000 3 2.056 294 3y 2521 0.625
NC26 (2%/4 IF) V-0.038R 4 2 266800 2.76168 257432 254300 3 2.369 294 LSTN 2834 0.625
NC31 (27/31F)  V-0.038R 4 2 318300 3.27668 3.08932  3.05800 3Y, 2.884 27lg 5% 3.349 0.625
NC35 V-0.038R 4 2 353100 3.62468 3.43732  3.40600 3%, 3.232 3Yg 5Y, 3.697 0.625
NC38(3Y,1F)  V-0.038R 4 2 380800 390168 3.71432  3.68300 4 3.509 3Bg 5% 3974 0625
NC40 (4 FH) V-0.038R 4 2 407200 4.16568 3.97832  3.94700 44, 3.773 3l 5l 4.239 0.625
NC44 V-0.038R 4 2 441700 451068 4.32332  4.29200 44, 4.118 3l 6% 4.583 0.625
NC46 (4 1F) V-0.038R 4 2 462600 4.71968 4.53232 450100 44, 4.327 3l 6Y, 4.792 0.625
NC50 (4Y,1F) V-0.038R 4 2 504170 513538 4.94802 4.91670 41, 4.743 3l A 5.208 0.625
NC56 V-0.038R 4 3 561600 5.70938 552262 5.42850 5 5.318 43/, 7lg 5.782 0.625
NC61 V-0.038R 4 3 6.17800 6.27138 6.08462  5.99050 5Y, 5.880 47 84, 6.344  0.625
NC70 V-0.038R 4 3 7.05300 7.14638 695962  6.86550 6 6.755 5%/ Py 7.219 0.625
NC77 V-0.038R 4 3 7.74100 7.83438 7.64762  7.55350 6Y, 7.443 57/ 10Y, 7.907 0.625
Regular (REG) Style Gauges
2%, REG V-0.040 5 3 236537 245875 227199 217787 3 2131 29, 3, 2531 0.625
2'l; REG V-0.040 5 3 274037 283375 264699 2.55287 3Y, 2.506 27/ 44, 2.906 0.625
3Y, REG V-0.040 5 3 323987 333325 314649 3.05237 3, 3.005 3Yg 5 3.406 0.625
44, REG V-0.040 5 3 436487 445825 427149 417737 4y, 4.130 3 64, 4.531 0.625
5Y, REG V-0.050 4 3 523402 535324 511479  5.04652 4, 4.956 41 7, 5.427 0.625
6%3 REG V-0.050 4 2 575780 587740 563820 5.63280 5 5.448 43, 8Y, 5.949 0.625
7°lg REG V-0.050 4 3 6.71453 6.83375 6.59531 6.52703 5Y, 6.421 4, Y, 6.906 0.625
8% REG V-0.050 4 3 7.66658  7.78580  7.54735  7.47908 5%/ 7.373 4, 10°, 7.858 0.625
Full-Hole (FH) Style Gauges
54, FH V-0.050 4 559100 571060 547140 5.46600 5 5.292 43/, 7, 5784 0.625
6%g FH V-0.050 4 2 6.51960 6.63920 6.40000  6.39460 5 6.210 43 9 6.711 0.625
Notes:

1. See Appendix Jfor dimensions of obsolescent connections shown in parentheses in thistable.
2. See Figures 24 and 25.
3. All dimensionsin inches at 68°F, +2°F. See Appendix M for metric table.
2. Gauges are the same for numbered connections (NC) and obsolescent connections when shown on the same line.
@The values in Columns 5 and 6 apply only to grand, regional, and reference master plug gauges. The valuesin Column 8 apply only to working plug gauges.
The valuesin Column 7 apply only to ring gauges.

L
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Chamfer fitting
plates where

shown -1/, in.
(0.8 mm)

1g

|<—See Note 2 Q,

Slgin.

Y, in. (12.7 mm) to %, in. (19.1 mm)

(Depending on size of gauge)

gy in.

-0 (0.4 mm)
|

Notesfor Figures 24 and 25:
1. See Table 27.

2. The thickness of fitting
plate shal be 0.375 inch
(9.53 millimeter) maximum
for al gauge sizes 5, and
NC50 and smaller, and

0.437 inch (11.10 millime-

shown =Yy, in.
(0.8 mm)

|« | See
Note
2
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— ; =0.03in. max 59
QQMmm—————IL;Z
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ter) maximum for al gauge
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3. Working gauges made
prior to June 30, 1990 may
conform to Figure 24 and
are acceptable providing

Ref  they meet all other require-

Gauge point

—Axis

P9

mentsof 12.3.

Figure 24—Grand Regional and Reference
Master Thread Gauges Rotary Shouldered
Connections. All Sizes and Styles
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Figure 25—Working Thread Gauges?®

Rotary Shouldered Connection

All Sizes and Styles
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g. Mating standoff—The initial mating standoff of reference A certified regional master or a certified reference master
master gauges and working gauges shall be marked on the NC38 rotary gauge which is interchangeable with a 3Y, IF
ring gauge only. Mating standoff values determined by peri- rotary gauge shall be marked as follows:

odic retest as specified in 12.10 shall not be marked on refer-

ence master or working gatiges. ABCo (or mark) NC38 (3Y, IF) Rotary

Following are examples:

A certified regiona master or a reference master NC56
rotary gauge shall be marked asfollows:

Registration Number

Date of Certification
ABCo (or mark) NC56 Rotary

Mating Standoff

Registration Number
Date of Certification

Mating Standoff

An NC56 working gauge shall be marked asfollows: fl 1
T f
ABCo (or mark) NC56 Rotary Spec 7 H J —Tc-s
g
Mating Standoff hy'|
o )
A certified regional master or a certified reference master f frs
4/, Reg. rotary gauge shall be marked asfollows: f
ABCo (or mark) 4%/, Reg. Rotary %
YAxis of thread ! ro90°
Registration Number - - . - S - --
Roots may be sharp or undercut
Date of Certification Note: See Tables 28, 29, 30, and 31.
Mating Standoff Figure 26—Gauge Thread Form

Table 28—Gauge Thread Dimensions Rotary Shouldered Connections

1 2 3 4 5 6 7 8 9 10
Number of Taper Reference Root Truncation
Formof  Threads Per Inch Inches Per Foot Thread Height, Thread Height, Maximum Maximum Crest Truncation
Thread (Reference) Pitch on Diameter Not Truncated  Truncated
p H hg frs frn fts fon
V-0.038R 4 0.2500 2 0.216005 0.1014592 0.053385 0.053385 0.061161 0.061161
V-0.038R 4 0.2500 3 0.215379 0.100996% 0.053385 0.053385 0.060998 0.060998
V-0.040 5 0.2000 3 0.172303 0.093383 0.039460 0.039460 0.039460 0.039460
V-0.050 4 0.2500 3 0.215379 0.119219 0.048080 0.048080 0.048080 0.048080
V-0.050 4 0.2500 2 0.216005 0.119605 0.048200 0.048200 0.048200 0.048200
Notes:

1. In computing thread height and truncation, account has been taken of the effect of taper in reducing thread height for a given pitch, as compared with
values for the same pitch on a cylinder.

2. See Tables 29, 30, and 31 for tolerances on columns 3, 4, 6, 9, and 10.

3. See Figure 26.

4. All dimensionsininches at 68°F, +2°F. See Appendix M for metric table.

aThe h, dimension for V-0.038R thread form (Column 6) cannot be used to compute major and minor diameters from the pitch diameters given

in Tables 28 and 29, because the crest and root transactions are not equal.
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SPECIFICATION FOR ROTARY DRILL STEM ELEMENTS

Table 29—Tolerances On Reference Master Gauge Dimensions

Plug Gauge Ring Gauge
Element Tolerance Element Tolerance

Pitch diameter at gauge point® Minor diameter at gauge point +0.002
Sizes 6%/ and NC50 and smaller +0.0004 Lead®:

Sizes 75/ and NC56 and larger +0.0005 Sizes 2%/ through 5%, and NC23 through NC50 +0.0006
Magjor diameter at gauge point +0.002 Sizes 6% and NC56 and larger +0.0007
Diameter of fitting plate +0.015 Tapercd:

Lead®: L, 3, and shorter -0.0004 -0.0012
Sizes 6%/ and NC50 and smaller +0.0004 L,y 3%/ through 4 -0.0004 -0.0014
Sizes 7°/; and NC56 and larger +0.0005 L, 4'/5 through 4%/, -0.0004 -0.0016

Taperc: L,q 4°/5 through 5 -0.0004 -0.0018
L, 34, and shorter +0.0004 -0.0000 L, 5Y5 through 5%, -0.0004 -0.0020
L,q 35 through 4 +0.0005 -0.0000 L4 5%/ through 6 -0.0004 -0.0022
L, 445 through 44, +0.0006 -0.0000 Half angle of thread +15min
L, 4% through 5 +0.0007 -0.0000 Length L, %,

L, 5% through 5%, +0.0008 —0.0000 Crest truncation:

Ly 5% through 6 +0.0009 -0.0000 Sizes 6% and NC 50 and smaller +0.00120
Half angle of thread +7min Sizes 7°/g and NC 56 and larger +0.00125
Length L, 35, Outside diameter Dg e
Crest truncation: Diameter of counterbore Q +0.015

Sizes 6%/ and NC 50 and smaller +0.00120 Mating standoff S +0.001

Sizes 7%/ and NC 56 and larger +0.00125
Notes:

1. See Figure 24.

2. All dimensionsininches at 68°F, +2°F. See Appendix M for metric table.

aHelix angle correction shall be disregarded in pitch diameter determinations.

"Maximum dlowable error in lead between any two threads whether adjacent or separated by any amount not exceeding the full length of thread less one
full thread at each end.

L, values are listed in Table 27, Column 10.

9The pitch cone of thering gauge is provided with a minus taper in order to minimize variationsin interchange standoff due to lead errors.

Table 30—Tolerances On Grand and Regional Master Gauge Dimensions

Plug Gauge Ring Gauge
Element Tolerance Element Tolerance
Pitch diameter at gauge point? +0.0002 Minor diameter at gauge point +0.002
Lead": Lead":
Sizes 2%/3 to 3Y,, inclusive +0.0002 Sizes 2%/3 to 3Y,, inclusive +0.0003
Sizes 4 to 8%/, inclusive +0.0003 Sizes 4 to 8%/, inclusive +0.0004
Taperc +0.0004 Tapered —0.0006
+0.0001 -0.0012
Half angle of thread (minutes) +5 Half angle of thread (minutes) +10
Length L, 3, Length L, +3/32
Crest truncation +0.00112 Crest truncation +0.0011
Outside Diameter Dy g,
Diameter of counterbore Q +0.015
Mating standoff S +0.001
Notes:
1. SeeFigure 24.

2. All dimensionsin inches at 68°F, +2°F. See Appendix M for metric table.

@Helix angle correction shall be disregarded in pitch diameter determinations.

bMaximum allowable error in lead between any two threads whether adjacent or separated by any amount not exceeding the full length of thread less
one full thread at each end.

L, values are listed in Table 27, Column 10.

9The pitch cone of the ring gauge is provided with aminus taper in order to minimize variations in interchange standoff due to lead errors.
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Table 31—Tolerance On Working Gauge Dimensions

Plug Gauge Ring Gauge
Element Tolerance Element Tolerance

Pitch diameter at gauge point® Minor diameter at gauge point +0.002
Sizes 6% and NC50 and smaller +0.0004 Lead":

Sizes 7°/; and NC56 and larger +0.0005 Sizes 2%/ through 5%, and NC23 through NC50 +0.0006
Major diameter at gauge point +0.002 Sizes 6% and NC56 and larger +0.0007
Diameter of fitting plate +0.015 Tapercd:

Lead": L, 34, and shorter -0.0004 -0.0014
Sizes 6°/; and NC50 and smaller +0.0004 L,q 35 through 4 -0.0004 -0.0016
Sizes 7°/g and NC56 and larger +0.0005 L, 445 through 44, -0.0004 -0.0018

Taperc: L, 4/g through 5 -0.0004 -0.0020
L, 3, and shorter +0.0006 —0.0000 L4 5% through 5/, -0.0004 -0.0022
L,q 35 through 4 +0.0007 -0.0000 L,q 5% through 6 -0.0004 -0.0024
L, 45 through 4%/, +0.0008 -0.0000 Half angle of thread +15min
Ly 4%/ through 5 +0.0009 -0.0000 Length L, +%,

L4 5% through 5%/, +0.0010 -0.0000 Crest truncation:

L4 5% through 6 +0.0011 -0.0000 Sizes 6% and NC 50 and smaller +0.00120
Half angle of thread +7 min Sizes 7°/g and NC 56 and larger +0.00125
Length L, +35 Outside diameter Dy ey
Crest truncation: Diameter of counterbore Q +0.015

Sizes 6°/; and NC 50 and smaller +0.00120 Mating standoff S +0.001

Sizes 7°/; and NC 56 and larger +0.00125
Notes:

1. See Figure 25.

2. All dimensionsininches at 68°F, +2°F. See Appendix M for metric table.

aHelix angle correction shall be disregarded in pitch diameter determinations.

bMaximum allowable error in lead between any two threads whether adjacent or separated by any amount not exceeding the full length of
thread less one full thread at each end.

°L, values arelisted in Table 27, Column 10.

9The pitch cone of the ring gauge is provided with aminus taper in order to minimize variationsin interchange standoff due to lead errors.
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13 Gauge Certification, Rotary
Shouldered Connections

13.1 CERTIFICATION AGENCIES

New and reconditioned regiona master and reference mas-
ter gauges shall be submitted for certification as to the accu-
racy of all essential elements as required in 12.1 and 12.2.
The National Ingtitute of Standards and Technology shall be
the certifying agency for al regional master gauges.

New and reconditioned reference master gauges shall be
submitted to one of the following agencies for certification:

a National Institute of Standards and Technology, Washing-
ton, D.C., U.SA.

b. National Physical Laboratory, Teddington, England.

c. National Research Laboratory of Metrology, Ibaraki,
Japan.

d. National Measurement Laboratory, Lindfield, N.SW.,,
Australia.

e. Instituto Nacional de Tecnologia Industrial, Buenos Aires,
Argentina

f. Nationa Ingtitute of Metrology, Beijing, People's Repub-
lic of China

Note: Application to become an APl Gauge Certification Agency is open to
any metrology laboratory capable of demonstrating compliance with AP
policy and specified requirements. Interested parties shall notify the API
Exploration & Production Department at 1220 L Street, NW, Washington,
D.C. 20005. Appendix E of this specification outlines certification agency
requirements.

13.2 GENERAL REQUIREMENTS

Regiona master and reference master gauges shall be cer-
tified in complete sets, e.g., areference master plug and aref-
erence master ring. A single gauge may be certified only if
accompanied by a previoudy certified mating gauge. When a
previously certified mating gauge is used, the certificate of
certification shall be furnished to the certifying agency as
proof of the accuracy of the mating gauge.

All gauges submitted for certification shall be perma-
nently marked with its API registration number at the time of
submittal.

13.3 CERTIFICATION

The gauge manufacturer shall select one of the agencies
listed in 13.1 to inspect new and reconditioned regional mas-
ter and reference master gauges for conformance to the
requirements of Section 12. For each set of gauges that com-
plies with al requirements, the gauge manufacturer shall
obtain a certificate from the certifying agency as evidence of
the gauge accuracy. The certificate shall contain the following
information:

a. Name of certifying agency.
b. Signature of inspector.
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Date of certification.

. API registration number of each gauge.
Mating standoff measurement.
Interchange standoff measurement.

. Statement of complianceto 13.7.

. Statement of compliance to Section 12.

SQ o oD

The gauge manufacturer shall instruct the certifying
agency to send a copy of the certificate of certification to the
API Washington Office.

13.4 INTERCHANGE STANDOFF

All new and reconditioned reference master gauges shall
be submitted to one of the agenciesreferenced in 13.5 or 13.6
for determination of interchange standoff against grand or
regional master gauges, asrequired in 12.8.

13.5 GRAND MASTER GAUGES

One grand master gauge in each size and style of connec-
tion is deposited with the National Ingtitute of Standards and
Technology, Washington, D.C. These grand master gauges
are used to check the interchange standoff of both regiona
master gauges and reference master gauges. Only regional
master and reference master gauges manufactured by an API
licensed gauge manufacturer shall be checked with the grand
master gauges.

Note: Grand and regional master gauges shall not be used to inspect used
working gauges.

13.6 REGIONAL MASTER GAUGES

Appendix E liststhe agencies that have on deposit, in avail-
able sizes and styles, regional master gauges. These regional
master gauges are used to check the interchange standoff of
reference master gauges. Only reference master gauges man-
ufactured by an API licensed gauge manufacturer shall be
checked with the regional master gauges.

Note: Grand and regional master gauges shall not be used to inspect used
working gauges.

13.7 DETERMINATION OF STANDOFF

Mating and interchange standoff (see Figures 23 and 24)
shall be determined asfollows:

a. During the test all pieces entering into the measurement
shall be a a uniform temperature of 68°F, +2°F (20°C,
+1.1°C).

b. Gauges shall be free of visible evidence of contaminates
before mating. A thin film of medicinal minera oil shall be
wiped on the threads with clean chamois skin or bristle brush.
c. The pair shall be mated hand tight without spinning into
place, and complete register shall be accomplished with the
torque hammer specified for each size (see Figure 27).
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Table of Weights

2-1b. (0.908 kg) weight for gaugesin sizes 2%/; and 27/ and NC23,
NC26, and NC31.

3-lb. (1.362 kg) weight for gauges in sizes 3%, and 4 and NC35,
NC38, NC40, NC44, NC46, and NC50.

4-1b. (1.816 kg) weight for gauges in sizes 5%, and 6% and NC56
and NC61.

5-1b. (2.270 kg) weight for gauges in size 75/ and NC70.
6-1b. (2.724 kg) weight for gauges in size 8%; and NC77.

Note: See 11.7.3.

Weight/

|
I
i 6 g in.
|
|
|
|

(152.4 +3.2 mm)
Gauge
_+0in. -
Slgin. _1j, in,
(15.9mm % Fom)
63/, /g in.

! (171.5 3.2 mm)

Figure 27—Torque Hammer

d. The number of torque hammer blows is unimportant. Suf-
ficient number should be made so that continued hammering
will not move the ring relative to the plug. When testing, the
plug gauge should be rigidly held, preferably in a vise
mounted on a rigid work bench. When so held, 12 torque
hammer blows should be sufficient to make complete register.

13.8 STANDOFF REPORT

If the gauge conforms to the interchange standoff limits
specified in 12.8 or 12.10, the gauge manufacturer or recondi-
tioner shall obtain, from the certifying agency, a report show-
ing both the mating and interchange standoff values. The
manufacturer or reconditioner shall provide a copy of the
report to the APl Washington Office.

13.9 MARKING

All sets of regional or reference master gauges found to be
in full conformance with the requirements of Section 12 shall
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have the plug gauge only permanently marked with the name
or identification mark of the certifying agency.

14 Connection Marking

When used on products or applications not covered by this
specification, any rotary connection that conforms to the
threading and gauging stipulations given herein may, at the
manufacturer’s option, beidentified by stamping or stenciling
the product adjacent to such thread with the manufacturer’s
name or mark, “ Spec 7,” and the size and style of connection.
The connection marking may be applied to products that are
not covered by API specifications. For example, an NC46
connection may be marked:

ABCo (or mark) SPEC 7 NC46 THD

15 Inspection and Rejection

When stated on the purchase order, the provisions of
Appendix N shall apply.



APPENDIX A—SUPPLEMENTARY REQUIREMENTS

By agreement between the purchaser and the manufacturer
and when specified on the purchase order, the following sup-
plementary requirements for the tool joint/drill pipe weld
zone shall apply:

A.1 SR1—Frequency of Testing

One set of mechanica tests shall be conducted per lot or
200 welds, whichever isless.
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A.2 SR2—Charpy V-Notch Type A Impact
Tests

The test temperature shall be 4°F, £ 5°(-20°C, = 2.8°C).

A.3 SR3—Minimum Values

The minimum average value for the three specimens shall
not be less than 20 foot-pounds. The minimum value for any
single specimen shall not be less than 17 foot-pounds.
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APPENDIX B—INSTRUCTIONS FOR CARE AND USE OF
API REGIONAL MASTER GAUGES

B.1 The gauging surfaces of regional master gauges should
be protected with a coating of petrolatum brushed into the
threads. In cold weather it is advisable to heat the petrolatum
dightly so that it will flow easily. If gauges are not used for a
period of six months, the gauges should be thoroughly
cleaned and a fresh coating of petrolatum applied. (A neutral
oil is effective in protecting gauges for only a short period of
time, a few days to two weeks depending on atmospheric
conditions. In warm weather an oil will flow off the surface
much faster than in cold weather. Eventually dust particles
settling on an oil-protected gauge will penetrate the gauge
surface and cause small rust spots. Since the custodian may
not know when the regional masters will be used again upon
completing the check of standoff of a set of reference master
gauges against the regional masters, the use of petrolatum as
protectionisadvised in all cases.)

B.2 Gauges should be stored unassembled in a well con-
trolled temperature environment. When gauges are stored
with plug and ring assembled with or without a protective
coating, there is a tendency for electrolytic corrosion to
develop, appearing as a discoloration of the surfaces in con-
tact. If left assembled for a long period, the surfaces may
actualy rust together. The ideal storage arrangement for
regional master gauges is a case or cupboard with wood
shelves provided with a door with lock and key to prevent
unauthorized use of the gauges. Shelves should be partitioned
with wood spacers to provide a separate compartment for
each size plug gauge. This prevents damage to thread surfaces
in storing. Compartments for rings are not required, but rings
should not be stacked. Shelving should be covered with
waxed paper to protect end surfaces of plugs and rings.
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B.3 In the determination of standoff values, both regiona
master and reference master gauges should be thoroughly
cleaned before assembly. This can be done most efficiently by
immersing the gauges (plug or ring) in a suitable solvent and
brushing the thread surfaces with a <tiff brush. After cleaning,
the reference gauges should be inspected for damaged
threads, rust, etc. Gauges with burns or rough threads that
may damage the regional master gauges should not be assem-
bled with those gauges. With regard to discoloration on the
thread surfaces, the custodian must use his judgment. The
coefficient of friction between smooth and bright steel sur-
faces is less than between rough and discolored surfaces. It is
apparent that the friction factor enters into the determination
of standoff values. A gummy oil deposit on the gauge seri-
ously addsto thefriction. It is inadvisable to determine stand-
off on gauges with such a deposit.

B.4 For standoff determination the thread surfaces of the
gauges should be completely, but lightly, covered with medic-
inal mineral oil. Excess oil should be avoided since the excess
would have to flow out of the ends of the gauge and if trapped
may affect the standoff value.

B.5 In the assembling operation, the plug gauge should be
held rigidly in avise. The vise should be of a heavy type and
firmly fastened to a rigid bench. This is of importance as
standoff values, especiadly on the larger sizes, may be
affected by the rigidity of the holding device. In using the
hammer, the lever arm should be approximately horizontal
(see Figure 27). Standoff should be measured at four points
around the fitting plates, avoiding contact with any raised
points caused by the stamping of serial numbers on the plates.
The mean of the four readings should be taken as the standoff
value to be reported.
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APPENDIX C—INSTRUCTIONS FOR SHIPMENT OF REFERENCE
MASTER GAUGES

C.1 Reference master gauges should ordinarily remain in
good condition for years if properly cared for and used only
for the purpose intended, namely, the checking of working
gauges with smooth, clean threads. If the gauges become
dirty, they should be cleaned by the gauge owner before ship-
ment to the custodian for standoff determinations.

C.2 Oily deposits or discolorations may sometimes be
removed with a pointed, soft wood stick. To do this, the gauge
(plug or ring) should be chucked in alathe and rotated slowly
while the stick is pressed into the thread with equal bearing
on both flanks. A large portion of such deposits can usually be
removed by this method, but it may sometimes be necessary
to charge the stick with oil and a fine grade of emery. A
coarse or quick cutting abrasive should not be used.

Note: A fine grade of emery flour, such as No. 12 Washington Mills, is rec-
ommended for this purpose.

C.3 Burrs or small scored places on the threads may be
stoned with a fine grade of stone. The stoning of scored
places extending al the way around the gauge is not approved
as the accuracy of the gauges may be serioudy affected by
extensive stoning. For severe cases of pitting or scoring,
regrinding by the gauge maker is advisable.

C.4 After reconditioning, the gauge must be cleaned thor-
oughly.

C.5 After drying, the plug and ring gauge should be thor-
oughly covered with medicinal minera oil, assembled in mat-
ing pairs, then wrapped in oil paper.

C.6 Each mating pair of gauges should be boxed separately
for shipment, using waste or similar packing.

C.7 Shipping boxes should be securely made and the mate-
rial should be heavy enough to prevent damage to the gauges
during shipment; 2 inch (50.8 millimeter) materid is recom-
mended. If gauges are received by the custodian in boxes
inadequate for return shipment, the custodian will repair or
replace the shipping containers, and add cost to the inspection
fee. The gauges should be held rigidly in placein the box by a
follower block with a hole through the middle that fits the
handle of the plug gauge snugly. This follower block should
be fastened with wood screws through the outside of the box.

C.8 Thetops of the shipping boxes should be screwed on,
not nailed, with the return address affixed securely on the
reverse side, so that the top can be reversed by the custodian
for return shipment to the owner.
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C.9 All carriage charges must be prepaid. Shipment to cus-
todians should preferably be by express, which is faster in
transit and delivery. When returning gauges, custodians will
ship collect. Owners should indicate to the custodian whether
gauges are to be returned by freight or express.

C.10 Custodians are not permitted to assemble grand or
origina master gauges with reference master gauges that
have dirty or damaged threads. If cleaning is required, other
than that required to remove the protective coating, the testing
agency will chargefor the extrawork. If the gauge isrusted or
scored to the extent as to require reconditioning, the gauge
owner will be so notified. Failure to recondition such gauges
will be considered justification for cancellation of the gauges
status as authorized reference master gauges.

C.11 Owners of gauges that are to be transported by ship
from outside the United States to the National Ingtitute of
Standards and Technology (NIST) for test must make prior
arrangements with a customs broker either in the country of
origin or in the United States for entry of the gauges into the
United States, with or without bond as may be necessary, and
prepaid transportation to and from the ports of entry and exit.
Entry in bond is required for gauges made outside the United
States, whereas gauges made in the United States may be
entered without bond. If arrangements are made with a broker
in the country of origin, that broker should, in turn, have a
customs broker in or near the port of entry arrange for entry
of the gauges and prepaid transportation to the National Insti-
tute of Standards and Technology, Gaithersburg, MD.

C.12 Andlternative method of shipment that eliminates the
need for services of acustoms broker isby air freight to NIST
via Dulles International Airport, Washington D.C. When
shipments are made by this method, NIST will pick up the
gauges at the airport, arrange for entry in bond when neces-
sary, and after test obtain release from bond if required and
deliver the gauges to the airport for return shipment. The
gauges will be returned collect with transportation charges
payable at destination.

C.13 Trangportation by air is much more expensive than by
ship but the difference is largely offset by customs broker’'s
charges. An added advantage of air transportation is the very
great decrease in the time the gauges are away from the
owner’s factory.

C.14 The agencies charges for tests will be billed sepa-
rately from those of a customs broker. Prepayment of all
chargesfor testsis required.
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APPENDIX D—RECOMMENDED PRACTICE FOR CARE AND USE
OF WORKING GAUGES

D.1 A reduction in mating standoff of used working gauges
is not serious, providing the wear on thread elements has been
uniform and that correction in gauging standoff, as shown by
comparison with the reference masters, is applied when gaug-
ing product threads.

D.2 Because of their extreme accuracy, gauges represent a
considerable investment. They should be handled with care.
A gauge that is abused or allowed to deteriorate quickly loses
its value for gauging purposes.

D.3 Gauges should be kept free from dirt and grit. It is
important that a suitable place be provided for storage. It is
advisable that plug and ring gauges be stored separately and
not made up in pairs. They should be coated with a good
grade of dushing oil when not in use.

COPYRIGHT 2000 American Petroleum Institute
Information Handling Services, 2000

49

D.4 Before use, the gauges should be examined for burrs on
the thread. Burrs or other rough spots should be removed with
a medium fine stone or with a fine file. Gauges should be
given a periodic visual examination for pick-up of diverson
the gauging surfaces. Those observed should be removed
with afinefile or stone.

D.5 In gauging product threads, the gauges should be han-
died with care. Clean both the gauge and the product thor-
oughly before assembling. A light film of thin oil will protect
the gauge when in use and increase the life of the gauge. Dry
surfaces, when set up under pressure, have atendency to seize
and pick up metal. Such spots will cause inaccuracies in
gauging if not removed. Gauges should be set up firmly on
the product. A rod about 6 inches (152.4 millimeters) long
may be used for this purpose. Loose gauging produces loose
joints.
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APPENDIX E—API GAUGE CERTIFICATION AGENCY
REQUIREMENTS

All APl Gauge Certification Agency applicants shall be required to demonstrate
measurement capability in the following areas:

Facility environment.

I nspection equipment.
Standards and calibration.
Personnel qualifications.
Organizationa structure.
Documentation.

. Storage and handling.

QOO0 T
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APPENDIX F—API GRAND AND REGIONAL MASTER
ROTARY CONNECTION GAUGES
JANUARY 1, 1994

Table F-1—Numbered Connections

NC26 NC31 NC35 NC38 NC40 NC44 NC46 NC50 NC56 NC61 NC70

Gauge Registration Number
Grand Master Gauges
National Ingtitute of Standards and Technology, 4401 4402 7000 4403 3005 7001 4404 4405 7002 7003 7004
Washington D.C., U.SA.
Regional Master Gauges
Chengdu Measuring & Cutting Tool Works, Chengdu, — — — 7831 — — — 7832 — — —
Peoples Republic of China
Instituto Nacional de Tecnologia Industrial, 7012 7013 — 7014 8082 — 7015 7016 — — —
BuenosAires, Argentina
Lone Star Gauge & Calibration, Houston, TX, U.SA. — — — 10400 — — — 10395 — — —
Nationd Institute of Metrology, Beijing, 7834 7835 7836 7837 7838 7839 7840 7841 7842 7843 7844

Peoples Republic of China
National Physical Laboratory, Teddington, England 4407 4408 7008 4409 3017 7009 4410 4411 7010 7011 —

National Research Laboratory of Metrology, — 4420 — 421 — — — 4422 — — —
Ibaraki, Japan
Oil Country Tubular Goods Inspection Laboratory, 1706 — 1707 1708 1709 1710 10602 — 1711 1712 1713

Baoji, Peoples Republic of China

Table F-2—Regular Right-Hand (REG)

Size
2y 2y 3Y, 4, 5Y, 6% 7lg 8y
Gauge Registration Number
Grand Master Gauges
Nationa Ingtitute of Standards and Technology, 1101 1102 1103 1104 1105 1700 1142 1701
Washington, D.C., U.SA.
Regional Master Gauges
Instituto Nacional de Tecnologia Industrial, 1148 1149 1150 6501 6502 6503 6504 —
BuenosAires, Argentina
Lone Star Gauge & Calibration, Houston, TX, U.SA. 1122 1123 1124 1125 1126 1127 — 1128
Nationa Physical Laboratory, Teddington, England 1129 1130 1131 1132 1133 1134 1146 1147
National Research Laboratory of Metrology, Ibaraki, Japan — - — 1143 1144 1145 — —
National Measurement Laboratory, Lindfield, N.SW., Australia — 6022 6023 6024 — 6025 — —
Oil Country Tubular Goods | nspection L aboratory, Bagji, 1714 1731 1715 — 1716 1717 1718 1719

People's Republic of China
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Table F-3—Regular Left-Hand (REG LH)

Size
2y 2y 3Y, 44, 5Y, 6%y A 8%
Gauge Registration Number
Grand Master Gauges
National Institute of Standards and Technology, 1751 1752 1753 1754 1755 1756 1779 1757
Washington, D.C., U.SA.
Regional Master Gauges
Lone Star Gauge & Calibration, Houston, TX, U.SA. 1758 1759 1760 1761 1762 1763 — 1764
National Physical Laboratory, Teddington, England 1771 1772 1773 1774 1775 1776 — —
National Measurement Laboratory, Lindfield, N.SW., Australia — — — 1916 — — — —
Oil Country Tubular Goods Inspection L aboratory, Baoji, 1724 1725 1726 — 1727 1728 1729 1730
Peoples Republic of China
Table F-4—Full-Hole Right-Hand (FH)
Size
3Y, 4 4, 5Y, 6%y
Gauge Registration Number
Grand Master Gauges
Nationd Institute of Standards and Technology, 3001 3005 3002 3003 3004
Washington, D.C., U.SA.
Regional Master Gauges
Chengdu Measuring & Cutting Tool Works, Chengdu, — — — 7833 —
People's Republic of China
Instituto Nacional de Tecnologia Industrial, BuenosAires, Argentina 3031 3032 —
National Physical Laboratory, Teddington, England 3016 3017 3018 3019 3020
National Research Laboratory of Metrology, |baraki, Japan 3027 — 3028 3030 —
National Measurement Laboratory, Lindfield, N.SW., Australia — — 3228 — —
National Institute of Metrology, Beijing, People’s Republic of China — — — 7845 —
Oil Country Tubular Goods I nspection L aboratory, Bagji, 1720 — 1721 — 1722
People's Republic of China
Table F-5—Internal-Flush Right-Hand (IF)
Size
2y 2y 3, 4 41, 51,
Gauge Registration Number
Grand Master Gauges
Nationd Institute of Standards and Technology, 4401 4402 4403 4404 4405 4406
Washington, D.C., U.SA.
Regional Master Gauges
Instituto Nacional de Tecnologia Industrial, Buenos Aires, Argentina 7012 7013 7014 7015 7016 —
Lone Star Gauge & Cdlibration, Houston, TX, U.SA. — — 10400 — 10305 —
National Institute of Metrology, Beijing, People’s Republic of China — — — — — 7846
National Physical Laboratory, Teddington, England 4407 4408 4409 4410 4411 4412
National Research Laboratory of Metrology, |baraki, Japan — 4420 4421 — 4422 4423
Oil Country Tubular Good Inspection Laboratory, Bagji, — — — — — 1723

People's Republic of China
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APPENDIX G—RECOMMENDED THREAD COMPOUNDS FOR ROTARY
SHOULDERED CONNECTIONS

Note: It is recommended that the label of al containers of thread compound
for use on tool jointsinclude the metallic content, by weight, and the range of
recommended temperatures.

G.1 General

Since rotary shouldered connections are subjected to high
torsional loads in service, it is important that thread com-
pounds be used that will provide adequate protection against
galing and prevent excessive make-up. Excessive make-up
usualy results in damage in the form of stretched or broken
pins and/or swelled boxes. APl Recommended Practice 7A1,
Recommended Practice for Testing of Thread Compound for
Rotary Shouldered Connections, provides recommendations
for testing the frictional performance of thread compounds
for rotary shouldered connections. The following paragraphs
give recommendations for thread compounds for use on API
rotary shouldered connections. While there may be other
compounds that will perform equally well, the compounds
discussed below have proven satisfactory.

G.1.1 THREAD COMPOUNDS FORTOOL JOINTS

Zinc base compounds have proven successful for use on
rotary shouldered connections on tool joints. The compound
should contain 40 percent to 60 percent by weight of finely
powdered metallic zinc, and not more than 0.3 percent active
sulfur.
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G.1.2 THREAD COMPOUNDS FOR DRILL
COLLARS

Lead base or zinc base compounds have proven successful
for use on rotary shouldered connections on drill collars. The
compound should contain a minimum of 60 percent by
weight of finely powdered metallic lead or 40 percent to 60
percent by weight of finely powdered metallic zinc, and not
more than 0.3 percent active sulfur.

G.1.3 THREAD COMPOUNDS FOR DRILLING AND
CORING BITS

Zinc base compounds have proven successful for use on
rotary shouldered connections on drilling and coring bits. The
compound should contain 40 percent to 60 percent by weight
of finely powdered metallic zinc, and not more than 0.3 per-
cent sulfur.

G.2 Caution

Thread compounds may contain hazardous materials. Con-
sult the product Material Safety Data Sheet for further infor-
mation. Mark, store, report and dispose of thread compound
containers and waste materials in accordance with applicable
regulations. Thread compounds made according to API Bul-
letin 5A3 will produce excess make-up and are not recom-
mended for use on rotary shouldered connections.
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APPENDIX H—RECOMMENDED PRACTICE FOR GAUGING NEW
ROTARY SHOULDERED CONNECTIONS

H.1 Foreword

This recommended practice is published as an aid in the
procurement and use of satisfactory instrumentsfor determin-
ing lead and taper of the threaded elements of new rotary
shouldered connections. Other instruments and methods may
be and are used to control manufacturing operations. This
recommended practice is not intended in any way to restrict
the use of any instrument or method to control manufacturing
operations, but in case of dispute, acceptance and rejection of
the product shall be governed by the use of instruments for
determining lead and taper described in this recommended
practice. (See 12.4 and 12.5 of this specification.)

H.2 Precautions
H.2.1 TEMPERATURE

All instruments shall be exposed to the same temperature
conditions as the product to be inspected, for atime sufficient
to eliminate any temperature difference.

H.2.2 CARE OF INSTRUMENTS

The instruments described herein are precision instruments
and shall be handled in acareful and intelligent manner, com-
mensurate with the maintenance of the high accuracy and
precision required for inspection under this recommended
practice. If any instrument is inadvertently dropped or
severely shocked, it should not be used for inspection pur-
poses until its accuracy has been reestablished.

H.2.3 CLEANING THE THREADS

All threads shall be cleaned thoroughly before gauging. If
the gauging is made after shipment, the thread compound
shall be removed with a brush having stiff bristles, using a
suitable solvent.

H.3 Taper Measurement
H.3.1 DEFINITION

For rotary shouldered connection threads, taper shall be
defined as the increase in the pitch diameter of the thread, in
inches per foot (millimeter per meter) of thread. On al
threads, taper tolerances are expressed in terms of inches per
foot (millimeter per meter) of threads and taper errors must
be determined accordingly. The measurements are made for
suitable interval lengths and the observed errors should be
calculated to theinches per foot (millimeter per meter) basis.

H.3.2 GAUGE CONTACTS

Contact points of taper gauges shall be of the ball-point
type and shall preferably be made of tungsten carbide or tan-
talum carbide. The dimensions of the ball-point contacts shall
be such that they contact the thread flanks rather than the
minor cone. The commonly used ball-points meeting flank
contact requirements are shown in Table H-1.

H.3.3 EXTERNAL TAPER CALIPER

The taper of external threads can be measured with a dial-
gauge caliper asillustrated in Figure H-1.

Note: A caliper having a maximum capacity less than twice the size of the
thread should be used to ensure accurate measurements.

H.3.4 PROCEDURE FOR EXTERNAL THREADS

With the adjustable arm of the caliper set to the size of the
externa thread under test, the fixed contact shall be placed in
position at the first perfect thread and the contact on the
plunger located in the same thread, 180 degrees opposite. The
fixed contact shall be held firmly in position, the plunger con-
tact oscillated through a small arc, and the dia gauge set so
that the zero position coincides with the maximum indication.
Successive measurements at the same radia position relative
to the axis of the thread shall then be taken at suitable inter-
valsfor the full length of perfect threads. A line scribed on the
thread crests parallel to the thread axis can be used to align
the fixed contact for maintaining the same radia position.
The difference between successive measurements shall be the
taper in that interval of threads.

Figure H-1—External Taper Measurement
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Table H-1—Compensated Thread Lengths and Ball Point Diameters
for Measurements Parallel to the Taper Cone

1 2 3 4 5 6 7
Thread Length Compensated Length
Thread Taper, Number Threads Pitch, (Parallel to Thread (Parallel to Taper Ball Point Diameter,

Form inches/foot Per Inch inches Axis), inches Cone), inches inches
V-0.038R 2.00 4 0.25000 1 1.00347 0.14400
V-0.038R 3.00 4 0.25000 1 1.00778 0.14400
V-0.040 3.00 5 0.20000 1 1.00778 0.11500
V-0.050 3.00 4 0.25000 1 1.00778 0.14400
V-0.050 2.00 4 0.25000 1 1.00347 0.14400
V-0.065 2.00 4 0.25000 1 1.00347 0.14400
V-0.076 150 4 0.25000 1 1.00195 0.14400
H-90 2.00 3Y, 0.28571 2 2.00694 0.20203
H-90 3.00 3Y, 0.28571 2 2.01556 0.20203
SL-H90 125 3 0.33333 1 1.00136 0.23570
Notes:

1. Although only taper and |ead measurements are recommended in this appendix, these ballpoint diameters would & so apply to contour microscope contact
points for measuring thread angle or checking thread form if desired, except that the contacts for the V-0.040 thread form should be truncated to clear the bottom
of thethread. If thread height is measured, the height gauge contact points should be conical in shape, with a50° included angle and a0.002 inch radius at the tip
of the cone.

2. See Appendix M for metric table.

H.3.5 INTERNAL TAPER CALIPER

The taper of internal threads can be measured with an
internal taper caliper asillustrated in Figure H-2.

H.3.6 PROCEDURE FOR INTERNAL THREADS

With the adjustable arm of the caliper set to accommodate
the size of thread to be inspected, the contact on the fixed arm
of the caliper shall be placed in the first full depth thread posi-
tion and the contact on the movable arm of the caliper in posi-
tion in the same thread, 180 degrees opposite. The fixed
contact shall be held firmly in position, the movable contact
oscillated through a small arc, and the dial gauge set so that
the zero position coincides with the maximum indication.
Similarly, successive measurements, at the same radial posi-
tion relative to the axis of the thread, shall then be taken at
suitable intervals for the length of perfect threads. A line
scribed on the thread crests paralle to the thread axis can be
used to align the fixed contact for maintaining the same radial
position. The difference between successive measurements
shall be the taper in that interval of threads.

H.4 Lead Measurement
H.4.1 DEFINITION

Lead shall be defined as the distance from a point on a
thread turn to a corresponding point on the next thread turn,
measured parallel to the thread axis. Lead tolerances are
expressed in terms of per inch of threads and cumulative and
lead errors must be determined accordingly. For interval mea-
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surements over lengths other than one inch (25.40 millime-
ters) the observed errors should be calculated to the per-inch
basis. For cumulative measurements, observed errors repre-
sent the cumulative errors.

H.4.2 GAUGE CONTACT POINTS

The contact points of lead gauges shall be of the ball-point
type and shall preferably be made of tungsten carbide or tan-
talum carbide. The dimensions of the contact points shall be
such that they contact the thread flanks rather than the minor
cone. The commonly used ball-points meeting this require-
ment have diameters shown in Table H-1.

H.4.3 LEAD GAUGES

The lead of external threads may be gauged with a lead
gauge of the type illustrated in Figure H-3. The lead of inter-
nal threads may be gauged with alead gauge of the typeillus-
trated in Figure H-4. Lead gauges shall be so constructed that
the measuring mechanism is under strain when the indicator
hand is adjusted to zero by means of the standard template
(see Figure H-5). The standard templates shall be so con-
structed as to compensate for the error in measuring lead par-
ale to the taper cone instead of paralel to the thread axis,
according to the values shown in Table H-1. The distance
between any two adjacent notches of the template shall be
accurate within a tolerance of +0.0001 inch (0.003 millime-
ter), and between any two nonadjacent notches within atoler-
ance of £0.0002 inch (0.005 millimeter).
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H.4.4 ADJUSTMENT OF GAUGES

Before use, the movable ball-point shall be set to provide
a distance between points equal to the interval of threads to
be gauged and the dial gauge indicator set to zero position
when the gauge is applied to the standard template. If the
gauge does not register zero, the lock screw on the arm
should be loosened, the gauge adjusted to zero by means of
the adjusting screw, and the lock screw tightened. This
adjustment should be repeated until the gauge registers zero

Figure H-2—Internal Taper Measurement

Figure H-4—Internal Lead Measurement
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when applied to the template under the procedure described
inH.4.5.

H.4.5 PROCEDURE

The ball points of the gauge shall be placed in the proper
thread grooves and the gauge shall be pivoted upon the fixed
ball point through asmall arc on either side of the correct line
of measurement. The minimum fast or maximum slow read-
ing shall be the error in lead.

—

Figure H-3—External Lead Measurement

Figure H-5—Standard Lead Template
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Table I-1—Obsolescent Tool Joints With Taper Shoulder and Square Shoulder

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Tool Joint Shoulder
Taper Square
Drill Outside Dia of Bevel Dia  Tota Combined Dia of Diaof Radius
Pipe Dia of Inside Pinat of Pinand Length Pin Box Length Boxat  Boxat of
Tool Drill Pipe  Nomina Pinand Dia of Pin Elevator Box Tool Joint Tong  Tong of Pin Elevator Elevator Elevator
Joint Sizeand Weight” Box andBox®  Upset Shoulder Pin Space Space and Box Upset Upset  Neck
Designation? Style Ib/ft. Yy Y My Max g, +, Slg Y, +Y, +1, Max. Max. Y,
D d Dpe D¢ Lo Les Ls L Dre D Re

Obsolescent Connections (To be removed from the standards at alater date)
Full-Hole (FH) Style

31/, FHe 3,1U 13.30 25/, 21, 3, 2, 109, 7 91, 16Y, 3, 3, Yo
3Y, FHe 3Y,1U 1550 25g 2Yg 3, 43, 10%, 7 9Y, 16Y, 3, g %16
4 FH (NC40) 41U 14.00 5Y, 25/ 6 4 5 114, 7 10 17 434 4, Y,
44, FH 4Y,1U 16.60 5, 3 Y 54, 11 7 10 17 P 2, Y,
44, FH 4, 1EU 20.00 5, 3 Y 514, 11 7 10 17 Y 2N Y,
5Y, FHf 54, 1IEU 21.90 7 4 546 6%/, 13 8 10 18 516 544 Y,
5%, FHf 5Y, IEU 24.70 7 4 5% 6%/, 13 8 10 18 5% 5% Y,
Internal-Flush (IF) Style

29/, IF(NC26) 2%, EU 6.65 3, 13, 2, 37, 9 6 7 13 2, — —
2, IF(NC31) 2/,EU  10.40 41, 21, 3y, 3, 9Y, 6 8 14 3y, 3y, Yo
3/,IF(NC38) 3Y,EU 1330 43, 21, 3, 4%, 1 7 9Y, 16Y, 3, 3, Y
3Y,IF(NC38) 3Y,EU 1550 5 21, 3, VE/ 1 7 9Y, 16Y, 3, 3, 16
4 |F (NC46) 4EU 14.00 59, 3y, 41, 517/, 117, 7 10 17 41, 41, i,
44, 1F (NC50) 4%, EU 16.60  Std 6Y, 3%, 5 6%, (5%)  11Y, 7 10 17 5 5 Y,
43, 1F (NC50) 44, EU 1660 Opt6Y, 3%, 5 6,5 (5%) 114, 7 10 17 5 5 Y,
4, 1F (NC50)¢  51EU 1950 Sde6Y, 3, 5y Y (5%) 114, 7 10 17 51, 51/, Y,
41, IF (NC50)¢  5IEU 1950 Opt6Y, 34, 5y 6 (5%, 114, 7 10 17 51/, 51/, i,
Notes:

1. See Figure 6.

2. All dimensions arein inches. See Appendix M for metric table.

3. Neck diameters (Dpg, D+, and D) and inside diameters (d) of tool joints prior to welding are at manufacturer’s option. The above table specifies the
finished dimensions after final machining of the assembly.

4. See Table 7 for dimensions for numbered connections (NC).

5. Bevel diameter shown in parentheses was optional with the manufacturer until June 1986, at which time 6%/,; became standard. CAUTION TO USER—
Asaresult of thisoption, precaution is advised to make sure mating NC50 connections have the same bevel diameter.

@The tool-joint designation (Column 1) indicates the size and style of the applicable connection. Those in parentheses are not a part of the size designation for
the number style connections. They indicate interchangeability of these tool joints when welded to the same size, style, and weight of drill pipe. See Specia
Notein Table J-1.

"Nomina weights, threads, and coupling (Column 3) are shown for the purpose of identification in ordering.

The bore dimensions (Column 5) do not apply to the bores of box members of REG tool joints, which are optional with the manufacturer.

INC50 (4Y, IF) joint with 6%/g- and 6%,-inch OD is used on 5-inch |EU drill pipe to produce an assembly variously known as 5-inch Extra-Hole and 5-inch
Semi-Internal Flush.

€The inside diameter (Column 5) of the 3Y/, FH tool joint was changed from 27/, to 2%/ inch in Appendix H of the May 1979, Thirty-Second Edition of
Specification 7.

fin 1979, the 5Y, FH tool joints were reinstated as full standard in Table 7. The dimensions were retained here primarily so that Appendix | could continue

to be the single reference for square shoulder dimensions (See Figure 6).
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APPENDIX J—OBSOLESCENT ROTARY SHOULDERED CONNECTIONS

Table J-1—Product Dimensions for Obsolescent Rotary Shouldered Connections

1 2 3 4 5 6 7 8 9 10 11 12
Taper, Pitch Dia. Minimum
Connection inchesper  of Thread Diaof Flat Small Length Length of Depth Box
Number or Thread  ThreadsPer footon  a Gauge LargeDia  onPin® Dia of Pin Box of Box¢  Counterbore
Size Form Inch dia Point of Pin Y, of Pin +0 g Threads® +g -0+ e,
C DL DLF DS LPC LBT LBC QC

Obsolescent Product Dimensions
Full-Hole (FH) Style

3Y, FH V-0.040 5 3 373400 3994 — 3.056 3, 3, &, &Y,
4FHa V-0.065 4 2 407200 4280 4.156 3530 a4y, 5/, 5Y, ay,,
44, FH V-0.040 5 3 453200 4792 — 3.792 4 4, 45/, 4,

Internal-Flush (IF) Style

2% IF V-0.065 4 2 2.66800 2.876 2.750 2.376 3 3Y, 3%, 215/,
2'g IR V-0.065 4 2 3.18300 3.391 3.266 2.808 3Y, 3y Ay g,
3Y, Ik V-0.065 4 2 3.80800 4.016 3.891 3.349 4 44 g P,
41 V-0.065 4 2 4.62600 4834 4.709 4084 41, 45, 5Yg 4%/,
44, 1P V-0.065 4 2 5.04170 5.250 5135 4.500 4Y, Ay 5%, 5%
5Y,1F V-0.065 4 2 6.18900 6.397 — 5.564 5 5, 5% 6%/,
Notes:

1. See Table 25 for dimensions for numbered connections (NC).

2. See Figure 20.

3. All dimensions are in inches. See Appendix M for metric table.

aConnections in the number (NC) style are interchangeable with connections having the same pitch diameter in the FH and I F styles. See 10.3.
"Dimension D, and the 0.062-inch radius at the pin base (See Figure 20) are standard for drill collars and optional with the manufacturer for other

drill stem elements.

°Lgr isthelength of threads in the box measured from the make-up shoulder to the intersection of the non-pressure flank and crest of the last thread with
full thread depth.

Special Note:

At the 1964 meeting of the API Committee on Drilling and Servicing Equipment, anew series of rotary shouldered connections
was adopted (as tentative) in order to improve the service performance of drill collars and tool joints. At the 1968 meeting of the
Committee, 11 of the 13 sizesin this new style were advanced to standard.

In this new style of connections, the size designation is atwo-digit number indicating the pitch diameter of the pin member at
the gauge point and the style is referred to as the number style, or numbered connection. These numbered connections employ aV
thread form having a 0.065-inch flat crest and a 0.038-inch rounded root. This form is designated as the V-0.038R form. This V-
0.038R form mates with the VV-0.065 form that is employed on all API internal-flush (IF) connections and on the API 4-inch full-
hole (4 FH) connection. All API IF and FH connections are now considered obsolescent and appear in Appendixes|, J, and K of
this specification.

Of these new numbered connections, five sizes have the same pitch diameter, taper, pitch, and length of thread as the corre-
sponding sizein the IF style and one corresponds to the 4FH connection. Further, these six connectionsin the number style can be
gauged with the same gauging practice and with the same gauges required for the equivalent connections. See 10.3.
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APPENDIX K—OBSOLESCENT ROTARY SHOULDERED CONNECTIONS

Table K-1—Gauge Dimensions for Obsolescent Rotary Shouldered Connections

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Pitch Dia. Mgor Dia. Minor Dia Total Dia. of Totd  Outside
Taper, a.625 & .625 a .625 Pitch Length  Plug Length Dia of Dia of
Thread Threads in./ft. Gauge  Gauge Gauge Dia at Plug Fitting Ring Ring Counter- Mating
Size Form  Perinch ondia  Point? Point2 Point2 1375*  Gauge Plate  Gauge Gauge bore  Standoff
L, Lg Dg Q S
Obsolescent Gauge Dimensions
Full-Hole (FH) Style Gauges
34, FH V-0.040 3 373400 3.82738 3.64062 354650 3%, 3.499 3 54, 3900 0625
4 FH (NC40) V-0.065 4 407200 4.16568 397832 3.94700 44, 3773 3l 57 4.239 0.625
44, FH V-0.040 5 3 453200 4.62538 4.43862 4.34450 4 4.297 3 64, 4.698 0.625
Internal-Flush (IF) Style Gauges
235 IF (NC26) V-0.065 4 2 2.66800 276168 257432 2.54300 3 2.369 234 A5 2834 0625
275 IF (NC31) V-0.065 4 2 318300 3.27668 3.08932 3.05800 3Y, 2.884 27lg 5% 3.349 0.625
34, IF (NC38) V-0.065 4 2 3.80800 390168 3.71432 3.68300 4 3.509 3 5%/ 3974 0625
41F (NC46) V-0.065 4 2 462600 4.71968 453232 450100 44, 4.327 3l 6%, 4792 0.625
44, 1IF (NC50) V-0.065 4 2 5.04170 513538 4.94802 4.91670 4Y, 4743 3lg g 5.208 0.625
5Y,1F V-0.065 4 2 6.18900 6.28268 6.09532  6.06400 5 5.890 SN 8% 6.355 0.625
Notes:

1. See Table 27 for dimensions for numbered connections (NC).

2. Gauges are the same for numbered connections (NC) and obsol escent connections when shown on the same line.

3. See Section 12 for gauge specifications.

4. SeeFigure 24.

5. All dimensions are in inches at 68°F. See Appendix M for metric table.

aThevaluesin Column 5 and 6 apply only to plug gauges. The valuesin Columns 7 and 8 apply only to ring gauges.
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APPENDIX L—USE OF API MONOGRAM

L.1 General

The following marking requirements apply to licensed
manufacturers using the APl monogram on products covered
by this specification. In addition to the stated marking
requirements, the products or products packaging shall also
be marked with the date of manufacture (month and year) and
the manufacturer’s API license number. The license number
shall be adjacent to the APl monogram. The location of the
date of manufacture shall be at the option of the licensee.

L.2 Kelly Valve Marking

Kelly valves produced in accordance with this specifica
tion shall be die stamped using alow stress steel stamp asfol-
lows:

a. Manufacturer’s name or mark, the APl monogram, date of
manufacture, unique seriadl number, and maximum rated
working pressure to be applied in milled recess.

b. Connection size and style to be applied on OD surface
adjacent to connection.

¢. Indication of rotation direction required to position valve
in closed position on OD surface adjacent to valve operating
mechanism.

L.3 Kelly Marking

Kellys manufactured in conformance to this specification
shall be die stamped, on the upper upset, with the manufac-
turer's name or mark, the APl monogram, date of manufac-
ture, and the size and style of connection. The lower pin
connection shall be die stamped as follows:

a. Numbered connections (NC), and those in the IF style if
made with the V-0.038R thread form, shall be stamped with
both the NC and IF designations.
b. IF style connectionsif made with the V-0.065 thread form,
and the 5%, FH connection, shall be stamped with those des-
ignations only.

Following is an example:

A 4Y, square kelly with a 6°/; REG left-hand upper box
connection and 4%, IF right-hand lower pin connection, shall

be marked:

On upper upset:
A B Co (or mark)
6% REG LH

Mo-Yr

On lower pin:
44, IF (if made with V-0.065 thread form)
NC50 (4Y,1F) (if made with V-0.038 thread form)
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L.4 Tool Joint Marking

Tool joints manufactured in conformance to this specifica
tion shall be die stamped around the outside diameter with the
manufacturer’s name or mark, the APl monogram, date of
manufacture, and the size and style of connection (size and
style of toal joint). Interchangeable number connections (NC)
as shown in Column 1, Table 7, and those in the IF and FH
sizes (shown in parentheses) if made with the V-0.038R
thread form, shall be stamped with the dual designations as
shown. All other connections shall be stamped with the appli-
cable single designations as shown in Column 1 for the NC,
FH, and IF styletool joints.

Following are examples:

a. An NC38 toal joint that is interchangeable with a 3Y, IF
joint, shall be stamped:

A B Co (or mark) NC38 (3Y,1F)

b. A 3%,IF tool joint which isinterchangeable with an NC38
tool joint, if made with a V-0.038R thread form shall be
stamped asinitem a.

c. A 3Y, IF toal joint made with V-0.065 thread form shall

be stamped:

A B Co (or mark) Mo-Yr 3Y,IF

d. Dataregarding the drill pipe shal be stenciled at the base
of the pin by the tool joint manufacturer for identification of
drill string components.

Mo-Yr

L.5 Sub Marking

Subs manufactured in conformance to this specification
shall be marked with the manufacturer’s name or mark, the
API monogram, date of manufacture, the inside diameter and
the size and style of connection a each end. The markings
shall be die stamped on a marking recess located on the D
diameter of the sub. The marking identifying the size and
style of connection shall be placed on that end of the recess
closer to the connection to which it applies.

Following are examples:

a A sub with 4%, REG LH box connection on each end and
with a 2!/, inch inside diameter shall be marked asfollows:

A B Co (or mark) Mo-Yr
41, REG LH 21, 4%, REG LH

b. A sub with NC31 pin connection on one end and NC46
box connection on the other end shall be marked as follows:

A B Co (or mark) Mo-Yr
NC31 2 NC46
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L.6 Drill Collar Marking

L.6.1 Standard sted drill collars conforming to this specifi-
cation shall be die stamped on the drill collar OD with the
manufacturer’s name or mark, the APl monogram, outside
diameter, bore, and connection designation. NC style connec-
tionsand FH and | F sizesin parenthesesin Column 1 of Table
13 are identical if made with the V-0.038R thread form. The
following examplesillustrate these marking requirements:

a. A 6Y,-inch collar with 213/ 4-inch bore and NC46 connec-
tions shall be stamped:

A B Co (or mark) @

NC46-62 (4 IF) 213/,

Mo-Yr

The same markings apply to a collar of the same dimen-
sions, but ordered with 4 IF connections, if the connections
are made with the V-0.038R thread form.

b. An 8Y,-inch collar with 2*%,¢-inch bore and 6°/; REG con-
nections shall be stamped:

A B Co (or mark)

8, 213/,

Mo-Yr
6%, REG

L.6.2 Nonmagnetic drill collars conforming to this specifi-
cation shall be die stamped with the manufacturer’s name or
mark, the APl monogram, nonmagnetic identification, manu-
facturer's serial number, outside diameter, and bore. The fol-
lowing example illustrates these marking requirements.
Locations of the markings and the application of additional
markings shall be specified by the manufacturer.

Following is an example:

An 8Y,-inch collar with 2%%/,4 bore, manufactured by A B
Company shal be stamped:

A B Co (or mark)

8y, 213/,

Mo-Yr

NMDC 6%, REG

L.7 Bit Marking

L.7.1 ROLLER AND BLADE DRAG BIT MARKING

Bits shall be die stamped with the manufacturer’s name or
mark, the bit size, the APl monogram, date of manufacture,
and the size and style of connection.

Following is an example:
A 774 bit with 4Y,-inch regular rotary connection shdl be

stamped as follows:
ABCo (ormark) 77 Mo-Yr 4Y,REG
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L.7.2 DIAMOND, CORE, AND PDC BIT MARKING

Diamond drilling bits, diamond core bits, and PDC bits
shall be marked asfollows:

a. Diamond drilling bits and PDC bits shall be die stamped
with the manufacturer’'s name or mark, the APl monogram,
date of manufacture, and the size and style of connection.

Following is an example:

A 74, bit with 4Y,-inch regular rotary connection shdl be
stamped as follows:

ABCo (ormark) 7Y, Mo-Yr 4Y,REG

b. Diamond core bits shall be die stamped with the manufac-
turer's name or identification mark, the APl monogram, and
date of manufacture, for example:

A B Co (or mark)

Because of its proprietary nature, the connection on dia-
mond core hits will not be shown. The APl monogram shall
indicate that other dimensional requirements have been met.

Mo-Yr

L.8 Rotary Shouldered Connection
Marking

Rotary shouldered connections, when used on products or
for applications not covered by this specification, but con-
forming to the threading and gauging stipulations of this
specification, shal be identified by stamping or stenciling the
product adjacent to the connection with the following:

a. Manufacturer's name or mark.

b. APl Monogram and manufacturer’s API lincense number
with the letter THD directly adjacent to the Monogram.

c. Date of manufacture.
d. Sizeand style of connection.

The connection marking may be applied to products which
are not covered by AP specifications as long as the threading
and gauging stipulations of this specification are met.

For example, an NC46 connection shall be marked:

A B Co (or mark) THD Mo-Yr NC46

The monogramming of rotary shouldered connections in
accordance with this section does not assure that the product
conforms to any material requirements found in this specifi-
cation.



APPENDIX M—METRIC TABLES

The factors used for conversion of U.S. customary units to metric values are:

linch(in.) = 25.4 millimeters (mm) exactly.

1 sguareinch (sg. in.) = 645.16 square millimeters (mnv) exactly.
1 foot (ft) = 0.3048 meters (m) exactly.

1 pound (Ib) = 0.454 kilograms (kg).

1 pound per foot (Ib/ft) = 1.4895 kilograms per meter (kg/m).

1 pound per squareinch (psi) =0.00689476 newtons per square millimeter (N/mnv) for stress.
=0.00689476 megapascas (MPa) for pressure.

1 foot-pound (ft-1b) = 1.355818 Joules (J) for impact energy.
= 1.355818 newton-meters (N ¢ m) for torque.

The following formulawas used to convert degrees Fahrenheit (°F) to degrees Celsius (°C):

°C = 5/9 (°F-32)
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70 API SPECIFICATION 7
Metric Table 2—Square Kellys
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Upper Box Connection
Length of Length
DriveSection  Overall Sizeand Outside
feet feet Drive Section StyleLH Diameter ~ Bevel Diameter Lower Pin Connection
n %) G o % o] o]
g 2 E i E g g
N ° ° E 3 3 B kel kel ° a [ 5 g
P ® ® ® o ® ° o) a 0o
2§ s §5 £ 88 38 2,85 &5 5§ &5 B §5 o0 2
= = o < < c @ = = = 2 =)
T 8 &5 8 & 2 2 2 B B3 88 &8 & 88 5 38 8¢
® o 66 ¢ 60 6 60 0 ¢ 0 O O 60 0 0 0 O 0 ©
inn mm L, Ly L L Dy De Dee R Re t D, D, L, Df D: Dr L D d
24, 635 11.28 1219 635 833 8255 79 413 1143 6%; 4Y, 1969 146.1 406.4 186.1 1345 NC26 85.7 508 829 31.8
REG REG (2% 1F)
3 7621128 12.19 76.2 1000 9843 95 492 1143 6%; 44, 196.9 1461 406.4 186.1 1345 NC31 104.8 508 1004 445
REG REG (25 1F)
3Y, 889 11.28 12.19 889 1151112.70 12.7 56.4 1143 6%; 44, 196.9 1461 406.4 186.1 1345 NC38 120.7 508 116.3 57.2
REG REG (3Y%,1F)
44, 108.0 11.28 1554 1219 1646 108.0 141.3139.70 12.7 69.9 1207 6%, 4%, 1969 146.1 406.4 186.1 1345 NC46 1588 508 145.3 71.4
REG REG @1Fm
NC50 161.9 508 154.0 714
CACE
5Y, 1334 11.28 1554 12.19 16.46 1334 175417145 159 857 1588 6%, 196.9 406.4 186.1 134.5 5Y,FH™ 177.8 508 170.7 82.6
REG
NC56™ 177.8 508 171.1 82.6

Notes:
1. SeeFigure 2.

2. All dimensions in millimeters except lengths of drive section and lengths overall, which are given in meters.

aSize of square kellysis the same as the dimension D¢, across flats (distance between opposite faces) as given in Column 6.
bTolerance on L, +152.4, —127.0.
Toleranceon L, +152.4, -0.0.
dTolerances on Dy, sizes 2%/, to 34, incl.: +2.0, -0.; sizes4Y/, & 5Y,: +2.4,-0.0. See 5.2 for deeve-gauge test.
€Tolerance on D, sizes 2%, 3, and 3Y,: +3.2, -0.0; sizes4Y/, & 5, +4.0,-0.0.
fTolerance on D, +0.0, —0.38.
9Tolerance on R, all sizes, +1.6.
"Tolerance on D, and D, all sizes, +0.8.
Toleranceon L, and L, all sizes, +63.5, -0.0.
ITolerance on Dy, all sizes, +0.4.

kToleranceon d, al sizes, +1.6, —0.0. See 5.2 for drift-mandrel test.

'Reference dimension only.

mSee note, 5.3.
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Metric Table 3—Hexagon Kellys

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Upper Box Connection
Length of Length
Drive Section  Overall Sizeand Outside
feet feet Drive Section Style, LH Diameter  Bevel Diameter Lower Pin Connection
o)
(%] (%] . ko] o} o]
g & 2 & 2 5 T B
8 T T B E 3 4 ] = T = T = § = g §
) @ a
> f g §: 88 8 252,85 B s 58 F OB Eoog
T 385 38 2 2 28 EBs8 38 58838 5 358 ¢8c¢
® o 6 606 606 0 6 0 6 0 G 6 o 0 0 ® 6 0 0
in. mm Ly, L L L Dy Dg D R Re t D, D, L, Df D Dr L D d
3 7621128 1219 762 857 8573 64 429 121 &l 4y 196.9 146.1 406.4 186.1 134.5 NC26 85.7 508 829 381
o ’ ’ ' ' ’ ' "~ REG REG ' ' ' ' (2 1F) ) )
3Y, 8891128 12.19 88.9 100.8100.00 64 500 133 & 41, 196.9 146.1 406.4186.1 134.5 NC3L 104.8 508 1004 445
2 REG REG (275 1F)
6%, 44, NC38
4, 108.0 11.28 1554 12191646 1080 122212144 7.9 60.7 159 196.9 146.1 406.4186.1 134.5 120.7 508 116.3 57.2
REG REG (3%, 1F)
5,
5Y, 1334 11.28 1554 12191646 1334 151.6149.86 95 750 159 F?E/é — 1969 — 40641861 — (’:lﬁé)i 158.8 508 145.3 76.2
NC50
@4, 1Py 161.9 508 154.0 82.6
5,
6 1524 1128 1554 12191646 1524 173017302 95 865 159 R?E/é — 1969 — 40641861 — 5Y,FH< 177.8 508 170.7 88.9
NC56¢ 177.8 508 171.1 88.9
Notes:
1. SeeFigure 3.
2. All dimensionsin millimeters, except lengths of drive section and lengths overal which are given in meters.
aSize of hexagon kellysisthe same as dimensions D, across flats (distance between opposite faces) as given in Column 6.
bTolerance on L, +152.4, —127.0.
Toleranceon L, +152.4, -0.0.
9Tolerance on Dg, al sizes, +0.8, -0.0; see 5.2 for deeve-gauge test.
€Tolerance on Dy, D\, D¢, and R, al sizes, +0.8.
fTolerance on D, +0.0, —0.38.
9Toleranceon L, and L, all sizes, +63.5, -0.0.
"Tolerance on D¢, +0.4.
Toleranceon d, al sizes, +1.6, —0.0; see 5.2 for drift-mandrel test.
iReference dimension only.
kFor 5Y, (133.4 millimeters) hexagon kellys a bore of 71.4 millimeters shall be optional. See note, 5.3.
Metric Table 4—Kelly Sleeve Gauge
Distance Across Flats Max. Fillet Radius
Kelly Size Min. Length of Gauge Square Hexagon Square Hexagon
in. mm Lo Dr. D Rs Ry
2Y, 63.5 254 65.9 — 6.4 —
3 76.2 254 78.6 77.1 79 4.8
3Y, 88.9 254 91.3 89.8 111 4.8
4, 108.0 304.8 1111 108.9 111 6.4
5Y, 1334 304.8 136.5 134.3 14.3 79
6 1524 304.8 — 153.3 — 79
Notes:
1. SeeFigure 4.

2. All dimensionsin millimeters.
3. Tolerance on Dy, al sizes, +0.13, —0.000.
4. Tolerance on nominal included angles between flats £0°, 30".

COPYRIGHT 2000 American Petroleum Institute
Information Handling Services, 2000



72 API| SPECIFICATION 7

Metric Table 7—Tool Joint Dimensions for Grade E75, X95, G105, and S135 Drill Pipe

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Drill Pipe Tool Joint
Outside Bevel Dia  Totd Combined Dia of Dia of Torsiona
Diaof Insde of Pinand Length Pin Box Lengthof Pinat Boxa  Rato,
Nom. Pinand Dia of Box Tool Tong Tong Pinand Elevator Elevator Pinto
Tool Joint Szeand WtP Box Pinc Shoulder  JointPin  Space  Space Box Upset Upset Drill
Designation? Style kg/m Grade +0.8 +04 -08 +04 +64 95 164 +6.4 +12.7 Max. Max. Pipe
D d De Le Leg Lg L Desg Drs
NC26 (2%/51F) 2% EU 9.90 E75 85.7 44.45 82.95 254.0 177.8 2032 381 65.09 65.09 110
85.7 45.45 82.95 254.0 177.8 203.2 381 65.09 65.09 0.87
85.7 45.45 82.95 254.0 177.8 203.2 381 65.09 65.09 0.79

NC31 (27/31F) 21lgEU 1549 E75 104.8 53.98 100.41 266.7 177.8 228.6 406.4 80.96 80.96 1.03
X95 104.8 50.80 100.41 266.7 177.8 228.6 406.4 80.96 80.96 0.90

G105 104.8 50.80 100.41 266.7 177.8 228.6 406.4 80.96 80.96 0.82

S135 1111 41.28 100.41 266.7 177.8 228.6 406.4 80.96 80.96 0.82

NC38¢ 3Y,EU 1415 E75 120.7 76.20 116.28 292.1¢ 203.2 266.7 469.9 98.43 98.43 0.91

NC38 (3Y,1F) 3Y,EU 1981 E75 120.7 68.26 116.28 304.8 203.2 266.7 469.9 98.43 98.43 0.98
X95 127.0 65.09 116.28 304.8 203.2 266.7 469.9 98.43 98.43 0.87

G105 127.0 61.91 116.28 304.8 203.2 266.7 469.9 98.43 98.43 0.86

S135 127.0 53.98 116.28 304.8 203.2 266.7 469.9 98.43 98.43 0.80

23.09 E75 127.0 65.09 116.28 304.8 203.2 266.7 469.9 98.43 98.43 0.97

X95 127.0 61.91 116.28 304.8 203.2 266.7 469.9 98.43 98.43 0.83

G105 127.0 53.98 116.28 304.8 203.2 266.7 469.9 98.43 98.43 0.90

NC40 (4 FH) 3%Y,EU  23.09 S135 139.7 57.15 127.40 292.1 177.8 254.0 431.8 98.43 98.43 0.87
41U 20.85 E75 1334 71.44 127.40 292.1 177.8 254.0 4318 10636 10636  1.01

X95 1334 68.26 127.40 292.1 177.8 254.0 431.8 10636 10636  0.86

G105 139.7 61.91 127.40 292.1 177.8 254.0 4318 10636 106.36  0.93

S135 139.7 50.80 127.40 292.1 177.8 254.0 431.8 106.36 106.36  0.87

NC46 (4 1F) 4EU 20.85 E75 1524 82.55 145.26 292.1 177.8 254.0 431.8 11430 114.30 143
X95 152.4 82.55 145.26 292.1 177.8 254.0 431.8 11430 114.30 113

G105 152.4 82.55 145.26 292.1 177.8 254.0 4318 11430 114.30 1.02

S135 152.4 76.20 145.26 292.1 177.8 254.0 431.8 11430 11430 094

44,1U 2048 E75 152.4 85.73 145.26 292.1 177.8 254.0 431.8 119.06 119.06 1.20
44,1EU 2473 E75 158.8 82.55 145.26 292.1 177.8 254.0 431.8 119.06 119.06 1.09
X95 158.8 76.20 145.26 2921 177.8 254.0 4318 11906 119.06 101

G105 158.8 76.20 145.26 292.1 177.8 254.0 431.8 119.06 11906 091

S135 158.8 69.85 145.26 292.1 177.8 254.0 431.8 119.06 11906 0.81

44,1EU  29.79 E75 15875  76.20 1453 292.1 177.8 254.0 431.8 11907 119.07 1.07
X95 158.75  69.85 145.3 292.1 177.8 254.0 4318 11907 119.07 0.96

G105 158.75  63.50 145.3 292.1 177.8 254.0 431.8 11907 11907 096

S135 15875 5715 145.3 292.1 1778 254.0 431.8 11907 11907 081

NC50 (4%,1F) 4, EU 2048 E75 16828 9843 154.0 292.1 177.8 254.0 4318 127.00 12700 132
4,EU 2473 E75 168.28  95.25 154.0 292.1 177.8 254.0 4318 12700 127.00 123

X95 168.28  95.25 154.0 292.1 177.8 254.0 431.8 127.00 12700 097

G105 16828 9525 154.0 292.1 1778 254.0 431.8 127.00 12700 0.88

Notes:

1. See Figure 6.

2. All dimensions arein millimeters.

3. Neck diameters (D, and D) and inside diameters (d) of tool joints prior to welding are at manufacturer’s option. The above table specifies dimensions after
final machining of the assembly.

4. Appendix | contains dimensions of obsolescent connections and for square elevator shoulders.

aThe tool joint designation indicates the size and style of the applicable connection.

"Nomina weights, threads, and couplings are shown for the purpose of identification in ordering.

‘Theinside diameter does not apply to box members, which are optional with the manufacturer.

dLength of pin thread reduced to 88.9 mm (12.7 mm short) to accommodate 76.2 mm ID.
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Metric Table 7—Tool Joint Dimensions for Grade E75, X95, G105, and S135 Dirill Pipe (Continued)

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Drill Pipe Tool Joint

Outside Bevel Dia  Totd Combined Dia of Dia of Torsiona

Diaof Insde of Pinand Length Pin Box Lengthof Pinat Boxa  Rato,

Nom. Pinand Dia of Box Tool Tong Tong Pinand Elevator Elevator Pinto

Tool Joint Szeand WtP Box Pin° Shoulder  JointPin  Space  Space Box Upset Upset Drill

Designation? Style kg/m Grade +0.8 +04 -08 +04 +64 95 164 +6.4 +12.7 Max. Max. Pipe

D d D¢ Lp Les Ls L Dee Drg

S135 168.28  88.90 154.0 292.1 177.8 254.0 431.8 127.00 12700 081

4, EU  29.79 E75 16828 92.08 154.0 292.1 177.8 254.0 431.8 127.00 12700 1.02
X95 168.28  88.90 154.0 292.1 177.8 254.0 4318 127.00 127.00 0.96

G105 168.28  88.90 154.0 292.1 177.8 254.0 4318 127.00 12700 0.86

S135 16828  76.20 154.0 292.1 177.8 254.0 431.8 127.00 12700 0.87

5IEU  29.05 E75 16828 9525 154.0 292.1 177.8 254.0 431.8 13018 13018 092
X95 168.28  88.90 154.0 292.1 177.8 254.0 4318 13018 130.18 0.86

G105 168.28 8255 154.0 292.1 177.8 254.0 431.8 13018 130.18 0.89

S135 168.28  69.85 154.0 292.1 177.8 254.0 431.8 13018 130.18 0.86

5|[EU 3813 E75 16828  88.90 154.0 292.1 177.8 254.0 431.8 13018 13018 0.86
X75 168.28  76.20 154.0 292.1 177.8 254.0 4318 13018 130.18 0.86

G105 168.28  69.85 154.0 292.1 177.8 254.0 431.8 13018 130.18 0.87

5Y, FH 5IEU  29.05 E75 17780 9525 170.7 330.2 203.2 254.0 4572 13018 130.18 153
X95 17780 9525 170.7 330.2 203.2 254.0 4572 13018 13018 121

G105 177.80  95.25 170.7 330.2 203.2 254.0 4572 13018 13018  1.09

S135 184.15  88.90 170.7 330.2 203.2 254.0 4572 13018 130.18 0.98

5|EU 3813 E75 17780  88.90 170.7 330.2 203.2 254.0 4572 13018 13018 121
X95 17780  88.90 170.7 330.2 203.2 254.0 4572 13018 13018 0.9

G105 18415  88.90 170.7 330.2 203.2 254.0 457.2 13018 130.18  0.99

S135 184.15 8255 170.7 330.2 203.2 254.0 4572 13018 130.18 0.83

5Y,IEU  32.62 E75 177.80 101.60 170.7 330.2 203.2 254.0 4572 14446 14446 111
X95 17780 9525 170.7 330.2 203.2 254.0 4572 14446 14446 098

G105 18415  88.90 170.7 330.2 203.2 254.0 4572 14446 14446  1.02

S135 19050 76.20 180.2 330.2 203.2 254.0 4572 14446 14446  0.96

5Y,IEU  36.79 E75 177.80 101.60 170.7 330.2 203.2 254.0 4572 14446 14446 099
X95 18415  88.90 170.7 330.2 203.2 254.0 4572 14446 14446 101

G105 18415  88.90 170.7 330.2 203.2 254.0 4572 14446 14446  0.92

S135 19050 76.20 180.2 330.2 203.2 254.0 4572 14446 14446  0.86

655 FH 6% IEU 3754 E75 203.20 127.00 195.7 330.2 203.2 279.4 4826 17621 176.21 1.04
X95 203.20 127.00 195.7 330.2 203.2 279.4 4826 17621 17621  0.82

G105 20955 120.65 195.7 330.2 203.2 2794 4826 17621 17621  0.87

S135 21590 107.95 195.7 330.2 203.2 279.4 4826 17621 17621  0.86

6% IEU  41.29 E75 203.20 127.00 195.7 330.2 203.2 279.4 4826 17621 17621 096

X95 20955 120.65 195.7 330.2 203.2 279.4 4826 17621 17621  0.89

G105 20955 120.65 195.7 330.2 203.2 2794 4826 17621 17621 081

S135 21590 107.95 195.7 330.2 203.2 279.4 4826 17621 17621  0.80

Notes:

1. See Figure 6.

2. All dimensions arein millimeters.

3. Neck diameters (D, and D,¢) and inside diameters (d) of tool joints prior to welding are at manufacturer’s option. The above table specifies dimensions after
final machining of the assembly.

4. Appendix | contains dimensions of obsolescent connections and for square elevator shoulders.

@The tool joint designation indicates the size and style of the applicable connection.

"Nomina weights, threads, and couplings are shown for the purpose of identification in ordering.

‘Theinside diameter does not apply to box members, which are optional with the manufacturer.

dLength of pin thread reduced to 88.9 mm (12.7 mm short) to accommodate 76.2 mm ID.
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Metric Table 12—Float Valve Recess In Bit Subs

Diameter of  Diameter Of Float Recess  Length of Value API Reg. Bit Box Other Popular Connections
VaueAssembly R+0.40-0 Assembly A A
D (D plus0.79) L Size +1.6 Size +1.6
42.07 42.86 149.2 2%y 231.8 NC23 231.8
4842 49.21 158.8 2y 2540 2 IF 241.3
61.12 61.91 165.1 3Y, 266.7 2 IF 260.4
71.44 72.23 254.0 — — 3Y,FH 355.6
79.38 80.17 254.0 — — 3Y,IF 362.0
88.11 88.90 2114 44, 3254 NC44 331.8
92.87 93.66 304.8 — — 41F 336.6
98.43 99.22 247.6 5Y, 374.7 4, 1F 368.3
121.44 122.24 2884 6%/ 431.8 5Y,IF 431.8
— — — 7lg 4382 5Y, FH 431.8
— — — 8%y 4413 NC61 438.2
144.46 145.26 3715 8y 514.4 6% IF 504.8

Note: All dimensionsin millimeters.

Metric Table 13—-Dirill Collars

1 2 3 4 5 6
Outside Diameter Bore Lengthm Bevel Diameter Ref. Bending
Drill Collar Dv +1.6 -0.0 +152.4mm +0.4 Strength

Numbera in. mm d Ld De Ratio®
NC23-31 (tentative) 3, 79.4 318 9.14 76.2 2571
NC26-35 (2%, IF) 31, 88.9 38.1 9.14 82.9 242:1
NC31-41 (27, IF) 4, 104.8 50.8 9.14 0r 9.45 100.4 2431
NC35-47 4, 120.7 50.8 9.14 or 9.45 114.7 2.58:1
NC38-50 (3%, IF) 5 127.0 57.2 9.14 or 9.45 121.0 2381
NC44-60 6 152.4 57.2 9.14 or 9.45 1445 249:1
NC44-60 6 1524 714 9.14 0r 9.45 1445 2.84:1
NC44-62 6Y, 158.8 57.2 9.14 or 9.45 149.2 291:1
NC46-62 (41F) 6Y, 158.8 714 9.14 or 9.45 150.0 2.63:1
NC46-65 (41F) 6%, 165.1 57.2 9.14 or 9.45 154.8 2.76:1
NC46-65 (41F) 6Y, 165.1 714 9.14 or 9.45 154.8 3.05:1
NC46-67 (41F) 6%, 1715 57.2 9.14 or 9.45 159.5 3181
NC50-70 (4%, IF) 7 177.8 57.2 9.14 or 9.45 164.7 254:1
NC50-70 (4%, IF) 7 177.8 714 9.14 or 9.45 164.7 2731
NC50-72 (44, IF) 7, 184.2 714 9.14 or 9.45 169.5 3121
NC56-77 7, 196.9 714 9.14 or 9.45 185.3 2.70:1
NC56-80 8 203.2 714 9.14 or 9.45 190.1 3.02:.1
6°3 REG 8Y, 209.6 714 9.14 or 9.45 195.7 2931
NC61-90 9 228.6 714 9.14 0r 9.45 212.7 3171
7°ls REG 9Y, 241.3 76.2 9.14 or 9.45 223.8 2.81:1
NC70-97 ¥/, 247.7 76.2 9.14 or 9.45 232.6 2571
NC70-100 10 254.0 76.2 9.14 or 9.45 237.3 2811
8%y REG® 11 279.4 76.2 9.14 0r 9.45 266.7 2.84:1
Notes:
1. SeeFigure 15.

2. All dimensions in millimeters unless otherwise specified.

aThe drill collar number consists of two parts separated by a hyphen. The first part is the connection number in the NC style. The second part, consisting of 2 (or
3) digits, indicates the drill collar outside diameter in units and tenths of inches. The connections shown in parenthesesin the first column are not a part of the drill
collar number; they indicate interchangeability of drill collars made with the standard (NC) connections as shown. If the connections shown in parentheses in the
first column are made with the VV-0.038R (0.97 mm) thread form, (as provided in 8.4) the connections, and drill collars, are identical with thosein the NC style.
Drill collars with 8%, inch (209.6 mm), 9%, inch (241.3 mm) and 11 inch (279.4 mm) outside diameters are shown with a 6%, 7°/5, and 8%/ REG connections,
since there are no NC connections in the recommended bending strength ratio range.

bSee Table 14 for tolerances.

°See Figure 17 and Table 16 for dimensions.

dSee 8.3.2 for nonmagnetic drill collar tolerances.

eStress relief features are disregarded in the calculation of the bending strength ratio.
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Metric Table 16—Stress-Relief Features for Drill-Collar Connections

1 2 3 4 5 6
Length Shoulder Face Taper of AreaBehind
to Last Thread Scratch Diameter of Cylinder Cylinder Areas of Diameter of Pin [Member  Length Shoulder Face to
Number or Size of Box Member Areaof Box Member Box Member at Groove Groove of Box Member
and Style of mm, £1.59 mm mm, +0.40 -0.0 mm mm/m mm, +0.0 -0.79 mm mm, +0.0 -3.18 mm
Connection? Ly Dy +20.83 mm/m T.PM. Dge Lyg
NC35 82.6 82.15 166.67 82.15 85.73
NC38 (3%, IF) 88.9 88.11 166.67 89.30 92.08
NC40 (4 FH) 101.6 92.87 166.67 96.04 104.78
NC44 101.6 101.60 166.67 106.36 104.78
NC46 (4 IF) 101.6 106.76 166.67 109.93 104.78
NC50 (44, IF) 101.6 117.48 166.67 120.65 104.78
NC56 114.3 121.84 250.00 134.54 117.48
NC61 127.0 132.95 250.00 148.83 130.18
NC70 139.7 152.00 250.00 171.05 142.88
NC77 152.4 166.29 250.00 188.52 155.58
44, FH 88.9 96.44 250.00 106.76 92.08
5Y, REG 108.0 114.30 250.00 12343 111.13
6% REG 114.3 134.14 166.67 137.72 117.48
7l REG 120.7 148.83 250.00 162.72 123.83
8/ REG 1238 172.24 250.00 185.34 127.00

Note: See Figures 16 and 17.
aConnections NC23, NC26 (2%, IF), and NC31 (27/ IF) do not have sufficient metal to accommodate stress-relief features.
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Metric Table 25—Product Dimensions Rotary Shouldered Connections

1 2 3 4 5 6 7 8 9 10 11 12
Connection Taper  PitchDia of Large Diameter Small Lengthof Minimum  Depth of Box
Number or Threed ThreadsPer mm/mon Threada  Diameter of Flat  Diameter Pin2 Length of Box Counterbore

Size Form 254 mm Dia GaugePoint  of Pin onPin of in  +0 -318 Threads® +9.53 -0.0 +0.79 -0.40
c D, D.r Ds Lec Lgr Lec Qe
Number (NC) Style
NC23 V-0.038R 4 166.67 59.817 65.10 61.90 52.4 76.20 79.38 92.08 66.68
NC20 V-0.038R 4 166.67 67.7672 73.05 69.85 60.35 76.20 79.38 92.08 74.61
NC31 V-0.038R 4 166.67 80.8482 86.13 82.96 7132 88.90 92.08 104.78 87.71
NC35 V-0.038R 4 166.67 89.6874 94.97 92.08 79.10 95.25 98.43 111.13 96.84
NC38 V-0.038R 4 166.67 96.7232 102.01 98.83 85.06 101.60 104.78 117.48 103.58
NC40 V-0.038R 4 166.67 103.4288 108.71 105.56 89.66 114.30 117.48 130.18 110.33
NC44 V-0.038R 4 166.67 112.1918 117.48 114.27 98.43 114.30 117.48 130.18 119.06
NC46 V-0.038R 4 166.67 117.5004 122.78 119.61 103.73 114.30 117.48 130.18 124.62
NC50 V-0.038R 4 166.67  128.0592 133.35 13043 114.30 114.30 117.48 130.18 134.94
NC56 V-0.038R 4 250.00 142.6464 149.25 114.86 117.50 127.00 130.18 142.88 150.81
NC61 V-0.038R 4 250.00 156.9212 163.53 159.16 128.60 139.70 142.88 155.58 165.1
NC70 V-0.038R 4 250.00 179.1462 185.75 181.38 147.65 152.40 155.58 168.28 187.33
NC77 V-0.038R 4 25000  196.6214 203.2 198.83 161.95 165.10 168.28 180.98 204.79
Regular (REG) Style
2%, REG V-0.040 5 250.00 60.0804 66.68 63.88 47.63 76.20 79.38 92.08 68.26
2'ls REG V-0.040 5 250.00 69.6054 76.20 7341 53.98 88.90 92.08 104.78 77.79
3Y, REG V-0.040 5 250.00 82.2927 88.90 86.11 65.07 95.25 98.43 111.13 90.49
44, REG V-0.040 5 250.00 110.8677 117.48 114.68 90.47 107.95 111.13 123.83 119.06
5Y, REG V-0.050 4 250.00 132.9441 140.21 137.41 110.06 120.65 123.83 136.53 141.68
6% REG V-0.050 4 166.67 146.2481 152.20 149.40 131.04 127.00 130.18 142.88 153.99
7l REG V-0.050 4 25000  170.5491 177.80 175.01 144.48 133.35 136.53 149.23 184.15
83 REG V-0.050 4 25000  194.7311 201.98 199.14 167.84 136.53 139.70 152.40 204.39
Full-Hole (FH) Style
5Y, FH V-0.050 4 166.67 142.0114 147.96 — 126.80 127.00 130.18 142.88 150.02
6% FH V-0.050 166.67 165.5978 171.53 — 150.37 127.00 130.18 142.88 173.83
Notes:
1. See Figure 20.

2. All dimensions are in millimeters.
aFor rolling cone drill bits only, the tolerance is +0.0 —2.8 mm.
bLgr isthelength of threads in the box measured from the make-up shoulder to the intersection of the non-pressure flank and crest of the last

thread with full thread depth.
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Metric Table 26—Product Thread Dimensions Rotary Shouldered Connections

1 2 3 4 5 6 7 8 9 10
Width of Flat
Reference Reference  Reference Root Radius at
Thread Height, Thread Height, Truncation ReferenceCrest Thread
Thread Teper Not Truncated ~ Truncated Sn= Ss Truncation Crest Root Root Radius Corners
Form mm/m H h, = hg fin = fis fon = fes Fe= Fes Fin=Fs fn="s r £0.20 mm
V-0.038R 166.67 5.48653 3.09484 0.96520 1.42649 165 — 0.97 0.38
V-0.038R 250.00 5.47063 3.08308 0.96520 1.42235 1.65 — 0.97 0.38
V-0.040 250.00 4.37650 2.99319 0.50800 0.87531 1.02 — 0.51 0.38
V-0.050 250.00 5.47063 3.74150 0.63500 1.09413 127 — 0.64 0.38
V-0.050 166.67 5.48653 3.75422 0.63500 1.09731 127 — 0.64 0.38
Notes:

1. See Figures 21 and 22.
2. All dimensionsin millimeters.

Metric Table 27—Gauge Dimensions Rotary Shouldered Connections

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Threads Pitch Dia. Mgor Dia Minor Dia. PitchDia.  Total Dia of Tota Outside
Per Taper a 1588 a 1588  a15.88 at 34.9 Length  Plug Length Diaof Dia of
Thread 254  mm/m Gauge Gauge Gauge Gauge Plug Fiting Ring Ring Counter- Mating

Size Form mm  onDia Point2 Point2 Point2 Point2 Gauge Pate Gauge Gauge bore  Standoff
Lo Lig Dk Q S
Number (NC) Style Gauges
NC23 V-0038R 4 166.67 598170 621965 574375  56.6420 76.2 5222 603 984 6403 15.88
NC26 (2°;,IF)  V-0.038R 4 166.67 67.7672 701467 653877  64.5922 76.2 60.17 603 1064 7198 15.88
NC31(27/gIF)  V-0038R 4 166.67 80.8482 832277 784687  77.6732 88.9 7325 730 1302 8506 15.88
NC35 V-0038R 4 166.67 80.6874 920669 873079 865124 95.3 8209 794 1334 9390 1588
NC38(3%,IF)  V-0038R 4 166.67 96.7232 991027 943437 935482 1016 8913 857 1429 10094 1588
NC40 (4 FH) V-0038R 4 166.67 1034288 1058083 101.0493 100.2538 114.3 9583 984 1492 10767 1588
NC44 V-0038R 4 166.67 1121918 1145713 109.8123 109.0163 1143 10460 984 1619 11641 1588
NC46 (4 1F) V-0038R 4 166.67 1175004 119.8799 1151209 1143254 1143 10991 984 1651 121.72 1588
NC50 (4%,1F)  V-0038R 4 166.67 1280592 1304382 1256797 1248842 1143 12047 984 1810 13228 1588
NC56 V-0038R 4 25000 1426464 1450183 1402745 137.8339 1270 13508 1111 2000 14686 15.88
NC61 V-0038R 4 25000 156.9212 1592931 1545493 1521587 1397 14935 1238 2159 16114 15.88
NC70 V-0038R 4 25000 179.1462 1815181 1767743 1743837 1524 17158 1365 2381 18336 15.88
NC77 V-0038R 4 250.00 196.6214 1989933 1922495 191.8589 1651  189.05 1492 2604 20084 15.88
Regular (REG) Style Gauges
23/ REG V-0.040 5 250.00 60.0804 624523 57.7085 553179 76.2 5413 603 95.3 6429 15.88
2'ls REG V-0.040 5 250.00 69.6054 719773 672335  64.8429 88.9 6365 730 1080 7381 1588
34, REG V-0.040 5 250.00 822927 846646 799209  77.5302 95.3 7633 794 1270 8651 15.88
44, REG V-0.040 5 25000 1108677 1132395 1084958 1061052 1080 10490 921 1588 11509 15.88
5Y, REG V-0.050 4 25000 1329441 1359723 1299157 1281816 1207 12588 1048 1905 13785 15.88
6°/3 REG V-0.050 4 166.67 1462481 1492860 1432103 1430731 1270 13838 1111 2096 15110 1588
7l REG V-0.050 4 25000 1705491 1735772 1675209 1657866 1334 16309 1175 2413 17541 15.88
8/, REG V-0.050 4 250.00 1947311 197.7593 191.7027 1879686 1365 18727 1207 2731 19959  15.88
Full-Hole (FH) Style Gauges
5Y, FH V-0.050 4 166.67 1420114 1450492 1389736 1388364 1270 13442 1111 1969 14691 1588
6%/5 FH V-0.050 4 166.67 1655978 168.6357 1625600 1624228 127.0 15773 1111 2286 17046 1588
Notes:

1. See Appendix K for dimensions of obsolescent connections shown in parentheses in this table.

2. Gauges are the same for numbered connections (NC) and obsol escent connections when shown on the same line.

3. See Figures 24 and 25.

4. All dimensionsin millimetersat 20°C, £1.1°C, unless otherwise specified.

aThe valuesin Column 5 and 6 apply only to grand, regional, and reference master plug gauges. The values in Column 8 apply only to working plug gauges. The
vauesin Column 7 apply only to ring gauges.
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Metric Table 28—Gauge Thread Dimensions Rotary Shouldered Connections

1 2 3 4 5 6 7 8 9 10
Reference Root Truncation
Reference No. Taper Thread Height, Thread Height, Maximum Maximum Crest Truncation

Form of of Thread per Pitch mm/m Not Truncated  Truncated

Thread 25.4 mm p onDia. H hy fis fin fos fon
V-0.038R 4 6.350 166.67 5.486527 25770592 1.355979 1.355979 1.553489 1.553489
V-0.038R 4 6.350 250.00 5.470627 2.5652982 1.355979 1.355979 1.549349 1.549349
V-0.040 5 5.080 250.00 4.376496 2.371928 1.002284 1.002284 1.002284 1.002284
V-0.050 4 6.350 250.00 5.470627 3.028163 1.221232 1.221232 1.221232 1.221232
V-0.050 4 6.350 166.67 5.486527 3.037967 1.224280 1.224280 1.224280 1.224280
Notes:

1. In computing thread height and truncation, account has been taken of the effect of taper in reducing thread height for a given pitch, as compared with values for
the same pitch on acylinder.

2. See Tables 29, 30, and 31 for tolerances on Columns 3, 4, 6, 9, and 10.

3. See Figure 26.

4. All dimensionsin millimeters at 20°C, +1.1°C.

aThe hy dimension for V-0.038R thread form (Column 6) cannot be used to compute major and minor diameters from the pitch diameters given in Tables 28 and
29, because the crest and root transactions are not equal.

Metric Table 29—Tolerances on Reference Master Gauge Dimensions

Plug Gauge Ring Gauge
Element Tolerance Element Tolerance

Pitch diameter at gauge point® Minor diameter at gauge point +0.05
Sizes 6%/ and NC50 and smaller +0.010 Lead®:

Sizes 75/ and NC56 and larger +0.013 Sizes 2%/4 through 5%, and NC23 through NC50 +0.012
Major diameter at gauge point +0.05 Sizes 6% and NC56 and larger +0.018
Diameter of fitting plate +0.38 Tapercd:

Lead®: L, 34, and shorter +0.010 -0.030
Sizes 6°/; and NC50 and smaller +0.010 L,y 3%/ through 4 +0.010 -0.036
Sizes 7°/; and NC56 and larger +0.013 Ly 4/ through 4%, +0.010 -0.041

Taperc: L,y 4°/3 through 5 +0.010 -0.045
L,y 3/, and shorter +0.010 -0.000 L, 5% through 5%, +0.010 -0.051
L,y 3%/ through 4 +0.013 -0.000 L, 5%3 through 6 +0.010 -0.056
L, 4"/ through 4%, +0.015 -0.000 Half angle of thread +15min.

L., 4°/3 through 5 +0.018 -0.000 Length L, +0.8

L, 5% through 5%, +0.020 -0.000 Crest truncation:

L, 5% through 6 +0.023 -0.000 Sizes 6% and NC50 and smaller +0.0305
Half angle of thread +7 min. Sizes 7°/g and NC56 and larger +0.0318
Length L, 24 Outside diameter Dy 0.4
Crest truncation: Diameter of counterbore Q +0.38

Sizes 6°/; and NC50 and smaller +0.0305 Mating standoff S 0.03

Sizes 7°/; and NC56 and larger +0.0318
Notes:

1. SeeFigure 24.

2. All dimensionsin millimeters at 20°C, +1.1°C.

aHelix angle correction shall be disregarded in pitch diameter determinations.

"Maximum allowable error in lead between any two threads whether adjacent or separated by any amount not exceeding the full length of thread
less one full thread at each end.

L, values are listed in Table 27, column 10.

9The pitch cone of the ring gauge is provided with aminus taper in order to minimize variations in interchange standoff due to lead errors.
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Metric Table 30—Tolerances On Grand and Regional Master Gauge Dimensions

Plug Gauge Ring Gauge
Element Tolerance Element Tolerance
Pitch diameter at gauge point? +0.005 Minor diameter at gauge point +0.05
Lead": Lead":
Sizes 2%/3 to 3Y,, inclusive +0.005 Sizes 2%/3 to 3Y,, inclusive +0.008
Sizes4 to 8%, inclusive +0.008 Sizes 4 to 8%, inclusive +0.010
Tapere: +0.010 Tapered -0.015
+0.003 -0.030
Half angle of thread (minutes) +5 Half angle of thread (minutes) +10
Length L, 124 Length L, 124
Crest truncation +0.0284 Crest truncation +0.028
Outside diameter Dy +0.4
Diameter of counterbore Q +0.38
Mating standoff S +0.03
Notes:
1. See Figure 24.

2. All dimensionsin millimeters at 20°C, £1.1°C.

aHelix angle correction shall be disregarded in pitch diameter determinations.

"Maximum alowable error in lead between any two threads whether adjacent or separated by any amount not exceeding the full length of thread less one full
thread at each end.

L4 valuesarelisted in Table 27, Column 10.

9The pitch cone of the ring gauge is provided with aminus taper in order to minimize variations in interchange standoff due to lead errors.

Metric Table 31—Tolerances On Working Gauge Dimensions

Plug Gauge Ring Gauge
Element Tolerance Element Tolerance

Pitch diameter at gauge point® Minor diameter at gauge point +0.05
Sizes 6%/ and NC50 and smaller +0.010 Lead®:

Sizes 75/ and NC56 and larger +0.013 Sizes 2%/, through 5%, and NC23 through NC50 +0.015
Major diameter at gauge point +0.05 Sizes 6%3 and NC56 and larger +0.018
Diameter of fitting plate +0.38 Tapercd:

Lead’: L 34, and shorter -0.010 -0.036
Sizes 6% and NC50 and smaller +0.010 L,y 3% through 4 -0.010 -0.041
Sizes 75/ and NC56 and larger +0.013 L, 445 through 44, -0.010 -0.046

Taperc: L., 4/ through 5 -0.010 -0.051
L., 3%, and shorter +0.015 -0.000 L, 5% through 5Y, -0.010 -0.056
L,q 3%/ through 4 +0.018 -0.000 L4 5% through 6 -0.010 -0.061
L, 45 through 4%/, +0.020 -0.000 Half angle of thread +15° min.
L,q 4°/5 through 5 +0.023 -0.000 Length L +2.4
L4 5% through 5%, +0.025 -0.000 Crest truncation:

L, 5% through 6 +0.028 -0.000 Sizes 6%/4 and NC50 and smaller +0.0305
Half angle of thread +7 min. Sizes 7°/g and NC56 and larger +0.0318
Length L, +2.4 Outside diameter Dy +0.4
Crest truncation: Diameter of counterbore Q +0.38

Sizes 6%/ and NC50 and smaller +0.0305 Mating standoff S +0.03

Sizes 75/ and NC56 and larger +0.0318
Notes:

1. See Figure 25.

2. All dimensionsin millimeters at 20°C, £1.1°C.

@Helix angle correction shall be disregarded in pitch diameter determinations.

bMaximum allowable error in lead between any two threads whether adjacent or separated by any amount not exceeding the full length of thread less one full
thread at each end.

L values arelisted in Table 27, Column 10.

9The pitch cone of the ring gauge is provided with aminus taper in order to minimize variations in interchange standoff due to lead errors.
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Metric Table H-1—Compensated Thread Lengths and Ball Point Diameters for
Measurements Parallel to the Taper Cone

1 2 3 4 5 6 7
Thread Length Compensated Length Ball Point
Taper Number Threads Pitch (Perdllel to Thread (Perallel to Taper Diameter
Thread Form mm/m Per 25.4 mm mm Axis), mm Cone), mm mm
V-0.038R 166.67 4 6.350 254 25.48814 3.66
V-0.038R 250.00 4 6.350 254 2559761 3.66
V-0.040 250.00 5 6.350 254 25.59761 292
V-0.050 250.00 4 6.350 254 2559761 3.66
V-0.050 166.67 4 6.350 254 2548814 3.66
V-0.065 166.67 4 6.350 254 2548814 3.66
V-0.076 125,00 4 6.350 254 25.44953 3.66
H-90 166.67 3Y, 7.257 50.8 50.97628 5.1316
H-90 250.00 3Y, 7.257 50.8 51.19522 5.1316
SL-H90 104.17 3 8.467 254 25.43454 5.9868

Note: Although only taper and lead measurements are recommended in this appendix, these ballpoint diameters would also apply to contour microscope
contact points for measuring thread angle or checking thread form if desired, except that the contacts for the V-0.040 thread form should be truncated to
clear the bottom of the thread. If thread height is measured, the height gauge contact points should be conical in shape, with a 50 degree included angle
and a0.0508 millimeter radius at the tip of the cone.
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Metric Table I-1—Obsolescent Tool Joints With Taper Shoulder and Square Shoulder

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Tool Joint Shoulder
Taper Square
Outside InsdeDia. Dia of Bevel Total Combined  Dia of Dia. of
Dia. of of Pinat Dia of Pin Length Lengthof Boxat Boxa Radiusof

Drill Fipe Drill Pipe Pinand Pinand Elevator andBox Tool Joint PinTong BoxTong Pinand  Elevator Elevator Elevator
Tool Joint Szeand Nom.WtP  Box Box© Upset Shoulder Pin Space  Space Box Upset Upset Neck

Designation? Style kg/m +08 +04 -08 Max. +04  +64 95 164 6.4 +12.7 Max. Max. +04
D d Dee D Le Lps Ls L Dre De Re
Obsolescent Connections
Full-Hole (FH) Style
3Y,FHe 3Y,1U 19.81 1175 54.0 93.7 1139 2731 177.8 241.3 419.1 93.7 921 48
3Y,FHe 3Y,1U 23.09 1175 54.0 93.7 1139 273.1 177.8 241.3 419.1 93.7 921 48
4 FH (NCA40) 41U 20.85 1334 71.4 106.4 127.4 292.1 177.8 254.0 431.8 106.4 104.8 6.4
44,FH 4, 1U 24.73 146.1 76.2 119.1 1405 279.4 117.8 254.0 431.8 119.1 1175 6.4
44,FH 44, 1EU 29.79 146.1 76.2 119.1 1405 279.4 177.8 254.0 431.8 119.1 1175 6.4
5Y,FHf 5Y,1EU 32.62 177.8 101.6 1445 170.7 330.2 203.2 254.0 457.2 1445 1445 6.4
54, FHf 5Y, IEU 36.79 177.8 101.6 1445 170.7 330.2 203.2 254.0 457.2 1445 1445 6.4
Internal-Flush (IF) Style
2%/gIF (NC26) 23/8EU 9.91 85.7 45 65.1 82.9 228.6 152.4 177.8 330.2 65.1 — —
2lgIF(NC31) 27/8EU 1549 104.8 54.0 81.0 100.4 241.3 152.4 203.2 355.6 81.0 81.0 4.8
3Y,IF(NC38) 3Y%,EU 19.81 120.7 68.3 98.4 116.3 279.4 177.8 241.3 419.1 98.4 98.4 4.8
3Y,IF(NC38) 3Y%,EU 23.09 127.0 68.3 98.4 116.3 279.4 177.8 241.3 419.1 98.4 98.4 4.8

41F (NC46) 4EU 20.85 146.1 82.6 1143 140.5 2921 177.8 254.0 431.8 114.3 114.3 6.4
41,IF (NC50) 4%, EU 2473 Sd155.6  95.3 1270 154.0(1504) 292.1 177.8 254.0 4318 127.0 127.0 6.4
4Y,IF (NC50) 4%, EU 2473 Opt1588 953 1270 1540(1504) 292.1 177.8 254.0 431.8 127.0 127.0 6.4
44,1F (NC50)¢  51EU 2005 Sd1619 953 130.2 154.0(1504) 2921 177.8 254.0 431.8 130.2 130.2 6.4
44,1F (NC50)¢  51EU 29.05 Opt1651 889 130.2 154.0(1504) 292.1 177.8 254.0 431.8 130.2 130.2 6.4

Notes:

1. See Figure 6.

2. All dimensions are in millimeters.

3. Neck diameters (Dpg, D1g, and Dg) and inside diameters (d) of tool joints prior to welding are at manufacturer’s option. The above table specifies the finished
dimensions after final machining of the assembly.

4. See Table 7 for dimensions for numbered connections (NC).

5. Bevel diameter shown in parentheses is optional with the manufacturer until June 1986, at which time 154.0 will be standard. CAUTION TO USER—As a
result of this option precaution is advised to make sure mating NC50 connections have the same bevel diameter.

aThe tool-joint designation (Column 1) indicates the size and style of the applicable connection. Those in parentheses are not a part of the size designation for the
number style connections. They indicate interchangeability of these toal joints when welded to the same size, style, and weight of drill pipe. See Specia Note.
5Nomina weights, threads, and coupling (Column 3) are shown for the purpose of identification in ordering.

The bore dimensions (Column 5) do not apply to the bores of box members of REG tool joints, which are optional with the manufacturer.

INC 50 (4Y, IF) joint with 161.9- and 165.1-mm OD is used on 5-inch IEU drill pipe to produce an assembly variously known as 5-inch Extra-Hole and 5-inch
Semi-Internal Flush.

€The inside diameter (Column 5) of the 3%/, FH tool joint was changed from 61.9 to 54.0 mm in Appendix H of the May 1979, Thirty-Second Edition of
Specification 7.

fIn 1979, the 5Y, FH tool joints were reinstated as full standard in Table 4.2. The dimensions were retained here primarily so that Appendix | could continue to be
the single reference for square shoulder dimensions (See Figure 6).
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Metric Table J-1—Product Dimensions for Obsolescent Rotary Shouldered Connections

1 2 3 4 5 6 7 8 9 10 11 12
Connection Taper, Pitch Dia Dia of Fat Lengthof  Minimum  Depth of Box
Number Thread ThreadsPer mm/m of Threada LargeDia  onPin®  Smadl Dia Pin Length of Box¢  Counterbore
or Size Form 254 mm onDia GaugePoint of Pin +04 of Pin +0 32 BoxThredss +95 -0 +0.8 -04
C D, Die Ds LPC Ler LBC QC
Obsolescent Product Dimensions
Full-Hole (FH) Style
3Y,FH V-0.040 5 250.0 94.8436 101.45 — 77.62 95.3 98.4 1111 102.8
4 FHa V-0.065 4 166.7 103.4288 108.71 105.56 89.66 114.3 1175 130.2 110.3
44,FH V-0.040 5 250.0 115.1128 121.72 — 96.32 101.6 104.8 1175 1238
Internal-Flush (IF) Style
2% 12 V-0.065 4 166.7 67.7672 73.05 69.85 60.35 76.2 79.4 92.1 74.6
27412 V-0.065 4 166.7 80.8482 86.13 82.96 71.32 88.9 92.1 104.8 87.7
3, 1P V-0.065 4 166.7 96.7232 102.01 98.83 85.06 101.6 104.8 1175 103.6
41F V-0.065 4 166.7 117.5004 122.78 119.61 103.73 114.3 1175 130.2 124.6
4,12 V-0.065 4 166.7 128.0592 133.35 130.43 114.30 114.3 1175 130.2 134.9
5Y,1F V-0.065 4 166.7 157.2006 162.48 — 141.33 127.0 130.2 1429 163.9
Notes:
1. See Metric Table 25 for dimensions for numbered connections (NC).
2. See Figure 20.
3. All dimensions are in millimeters.
aConnections in the number (NC) style are interchangeable with connections having the same pitch diameter in the FH and IF styles. See 10.3.
"Dimension DLF and the 1.57 mm radius at the pin base (See Figure 20) are standard for drill collars and optional with the manufacturer for other
drill stem elements.
°Lgr isthe length of threads in the box measured from the make-up shoulder to the intersection of the non-pressure flank and crest of the last
thread with full thread depth.
Metric Table K-1—Gauge Dimensions for Obsolescent Rotary Shouldered Connections
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Pitch Dia. Maor Dia. Minor Dia. Dia. of Total Outside
Threads Taper, a1588 a 1588 at15.88 Pitch Total Plug Length Dia of Dia of
Thread Per mm/m  Gauge Gauge Gauge Dia. at Length  Fitting Ring Ring  Counter- Mating
Size Form 254mm onDia  Point? Point2 Point2 34.93* PlugGauge Plate Gauge  Gauge bore  Standoff
Lo Lg Dg Q S
Obsolescent Gauge Dimensions
Full-Hole (FH) Style Gauges
3Y,FH V-0.040 5 250.00 94.8436 97.2155 924718 90.0811 95.3 88.87 79.4 139.7 99.06  15.88
4FH (NC40) V-0.065 4 166.67 103.4288 105.8083 101.0493 100.2538 114.3 95.83 98.4 1492 10767  15.88
44,FH V-0.040 5 250.00 1151128 117.4847 112.7409 110.3503 101.6 109.14 85.7 1651 11933  15.88
Internal-Flush (IF) Style Gauges
2%, 1F (NC26) V-0.065 4 166.67 67.7672 701467 65.3877 64.5922 76.2 60.17 60.3 106.4 7198  15.88
27[gIF (NC31) V-0.065 4 166.67 80.8482 83.2277 784687 77.6732 88.9 73.25 73.0 130.2 85.06  15.88
3Y,IF (NC38) V-0.065 4 166.67 96.7232 99.1027 94.3437 935482 101.6 89.13 85.7 1429 10094  15.88
41F(NC46)  V-0.065 4 166.67 117.5004 119.8799 1151209 114.3254 114.3 109.91 98.4 1651 12172 1588
4,1F (NC50) V-0.065 4 166.67 128.0592 130.4387 125.6797 124.8842 114.3 120.47 98.4 1810 13228 15.88
5Y,1F V-0.065 4 166.67 157.2006 159.5801 154.8211 154.0256 127.0 14961 1111 2127 16142  15.88
Notes:

1. See Table 27 for dimensions for numbered connections (NC).
2. Gauges are the same for numbered connections (NC) and obsolescent connections when shown on the same line.
3. See Section 12 for gauge specifications.
4. See Figure 24.
5. All dimensions arein millimeters at 20°C.
aThevaluesin Column 5 and 6 apply only to plug gauges. The valuesin Columns 7 and 8 apply only to ring gauges.
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APPENDIX N—PURCHASER INSPECTION (OPTIONAL)

N.1 Inspection Notice

When the purchaser’s inspector desiresto witness the man-
ufacture or testing of equipment, reasonable notice shall be
given of the time a which manufacture and testing are to be
done.

N.2 Inspection

While work on the contract of the purchaser is being per-
formed, the purchaser’s inspector shall have free entry at all
times to all parts of the manufacturer’s works that concern
manufacture of the material ordered. The manufacturer shall
afford the inspector all reasonable facilities to satisfy him that
the materia is being manufactured in accordance with this
specification. All inspections should be made at the place of
manufacture prior to shipment, unless otherwise specified on
the purchase order, and shall be so conducted as not to inter-
fere unnecessarily with operation of the works.

N.3 Rejection

Unless otherwise provided, materia that shows defects on
ingpection or subsequent to acceptance at the manufacturer’s
works, or that proves defective when properly applied in ser-
vice, may be regjected, and the manufacturer so notified. If
tests that require the destruction of material are made, any
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product that is proven not to have met the requirements of the
specification shall be rejected. Disposition of rejected product
shall be amatter of agreement between the manufacturer and
the purchaser.

N.4 Compliance

The manufacturer is responsible for complying with all of
the provisions of this specification. The purchaser may make
any investigation necessary to satisfy himself of compliance
by the manufacturer and may reject any materia that does not
comply with this specification.

N.5 Rotary Shouldered Connection

Acceptance of rotary shouldered connections shall be in
accordance with this specification, which provides the oppor-
tunity to conduct detailed inspection of the connections in
their as-machined condition. The surface conditions neces-
sary for precise measurements will only be assured prior to
subsequent further processing, doping, shipping, handling,
storing, etc., which can alter the surfaces necessary for preci-
sion gauging.

Note: Connections should be visibly inspected for damage that may have
occurred through this chain of events prior to putting the connections into

service. Such damage is generaly very minor and most often repairable well
within the needs for good connection performance.
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