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SPECIAL NOTES
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federal Taws.
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implication ot otherwise, for the manufacture, sale, or use of any mellwd. upparutus, or prad-
uct covered by letters patent. Neither should anything contained in the publiculion he von-
strued 45 Inswing anyone aganst liability tor inhringement of letters patent.
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Requests for permission o reproduce or translare all or any part of the material published
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FOREWORD

This specification 15 under the jurisdiction uf U API Subcommittee on Drill Stem Ele-
ments and Compounds.

Amencan Fetrolenm Losoate (API) specifications are published as mds 10 the procure
menld of standardized equipment and materials, as well as jpstuctions o manutacturers of
cyuiprment or malcoals covered by an AF[ specification. These speciliculions are not
intended o obviate the necd for sound engineering, nor to inhibit in any way anyonc from
purchasing oI producing producls W other specificarions.

The tormulation and publicstion of API specificutions and the APT monogram progrant is
not intended i any way to inbubit the purchuse of products from companies nat licensed to
uge the APl monogram.

APT specifications may be used by anyone desiting 1o do so, and diligent effort has been
made hy rhe lnstitute to assure the accuracy awd relinbility of the data contained therein,
However, the Institure makes no representation, wananty, ur guarantec in connection with
the publication nt any APL specification and hereby enpressly disclaims any liahility or
rexpunsihty for loss or damage resolting from their wse, for any vivlation of any federal,
shte, or Tnuntcipal regulation with which an APL specification inay conllicl, or for the
infringenent of uny patent resulting from the use of an AP specitic ation.

Any manufactueer iswking cyuipment or matcrials in confarmaice with the markig
requirements of an AP specification s sulcly responsible for complying with all the appli-
cahle requirements ot that specification. The Amerivun Pelrolcum Tostitute does not repre.
SENt, warrant or guarantes that such produces do n fact confunn W the applicakle API
spccification.

Metog (51) convemions ot LN, costomary vnits are provided Huoughout the text of this
specilication in parcntheses, g, & inches (1524 millimeters). Metric equivalents of 115,
customary vulues are also included in tahles and tipores, some of which we reproduced in
the metric system  Appendix M.

Suggested revisions are invited und should be submitted to the standardization manage,
American Petroleum {ostitute. 1120 L Streel. N.W,, Washington, 1.0, 20(N15.

fhis standard shall become cffeetive on the dute printed on the cover but voluntary con
HOrIMar e I the Yeviticns muv he wsed in whele or in part und gither in live of or in conjune-
o with the currenr specificatiem from the date of distribution @ constitule conformance
with the ediion applicable ai the date of manufacture.




CONTENTS
l"..‘lf.l"
o L ]
b Overage . e e ]
.2 Maeriad Requitenients. ... ... . L L I
REFERENCES ... J
DEFINITIONS. . |

UPPER ANDLOWERKEIAYVALVES.. . ... ... . . . .. . i ... 4

4.1 General, ,..... B T e 4
40 DesignCienin. ... ... 4
4.5 Connections .. ... .. S O D o S S O AU e e e 4
4 Inspectionand TustimE. ... .. ... e 5
45 Mydrostatic Testing ... ..o e 5
46 Marking . e b
SQUARE AND HEXAGONKELLYS .. 0o e 6
31 Saze, Type. and Dimengions. , ... ... ......... e, f
52 Dimensional Gauging ... ... e f
33 CONPECHONS . ... .. e, . S L T L T T NS fi
54  Syuare borged Kellys, . ..o 0 H
3.5 Mechanical Properties . ..., oo . 6
50 Marking ... 10
TOCGLJOINTS . . I
6.1 fonlJoimt Sizeand Style . ... ... It
0.2 Mechanical Properties ... o I}
6.3  Dimengional Requiremela .. oouvve oo uu o i0
¢4 Toul JuintDnll Pipe Weld Zone Reyuirements . .. .. .oovero o L0y
A8 Comnectionms . ..o .. ot e 15
6.6 Marking ..o e 'K
DRILL-STEM SIS _ . S |-
Ll ClussundVype ..., .. e e .. 18
T2 Types A& BINMERSIONS . ..o uuiiiie s I
1.3 Type C(Swivel Subd Dimensions ... ... ... ... .. ... . 18
IA Type DALM Sub) Dhmensions . ... ..o oo 1%
1.3 Material Mechanical Properties. ... ... 19
f.6  Coonection Suess Relicf Feature . . . ... .. ... . .. 19
177 Cold Working OnThreud Roots ..., .. .. .. .o 10
L& Marking . o e 18
DRILL COLLARS .. o e 22
¥ 1 | ry.
8.2 Seandard Steel Dl Collars. ... ... . e e 22
83 NoomagaeticDuiliCollurs. . ... ... . ... oL S 25
DRILLING AND CORING RITS ... ..., . e e ]
%1 Roller Bilvund Blade Drag Bits ... ... ... ... ... . 2R
4.2 Diamond Drilling Bits, Dismond Core Bits, and Polycrystalline

Piamond Compacl tPDC) Bies ..., oL o o 28




Pape
10 ROTARY SHOULDERED CONNECTIONS. . .. ..o 31
L] L8 And Sty . e e e e e 2]
(LSRN 15 1 5T 1 T3 LT e 1
LU R0 [k |y e T 5T £ 3]
11 QAUGING PRACTICE, ROTARY SIHOULDERED CONNECTIONS. ... .. ... 14
11.} Reference Master Guuges ..o oo oo oo e . 1.1
THE WorkIng GatBes, .. o ot re e ittt e e e e e e e as
1.3 Gange RMAONSNIP . . . ... ... it iie i e i e 35
1.4 Standoff Tolerances . ... . ... ... ..., e e e e e e e e 35
11.5 Calibration System. . ... ., e e e ia e . 3%
12 GAUGE SPECIFICATION, ROTARY SHOULDFRFD CONNECTIONS ... .. .. 37
(2.1 Grand and Regional Muster Guupes . ... . . ... .. e e 17
122 Reference MasterGauges ......c.. oo e o i i . 37
2.3 Working Ganges. . ... ... o ivn e iesiniinnoean.. e e 37
TZ4 Genera] DesIgn. e i e e e e 37
N, T - ' e e . N
8 T T . 37
12,7 RootForm .. .. . e e ie e e 17
128 Jwd Stundoff . . ... .. ... e e e e 3
12.9 Miscellanevus Bleroents ... oo oo e e 38
1 O Panodic Retest . .. ... ... . e ee e imnestae e et e e e ... 38
1411 RetestStandoft. . . .. ... . e e e e 39
L L R M O . . . e e e e e e G
L L A MK . e e 39
13 GAUGE CERTIFICATION, ROTARY SHOULDERED CONNECTIONS, . ..., 43
13,1 Certification Agenuies . ..o e e e " &
J3.2 General Requiremignts . .. ... .ot in e e 43
134 Cemitication ... ... ... ... ........ e e e e 13
3.4 Interchange Standoft ., ..., .. .. e e e e e e e 43
3.5 Grand Master Gauges ... ... ..., ..., e e e e e e e 43
15,6 Regional Master GUUEUS . oo o oo o 43
137 Deterpunation of Studofl. . ..o oo e e e e e 43
1IAE Standoff Report . ... ..o e i i i e ¥
i13Y Mawking ... ..., LSOO 0005 00000000 E 00 e C s e o e e e o e 44
14 CONNECTION MARKING. ... ........... ... .. e e araEaaeas 44
15 INSPLCTION AND REFECTION . e et e R
ATPTENDIX A SUFPLEMUENTARY REQUIREMENTS .. ... oo oL A8
APPENDIX B INSTRUCTIONS | OR CARE AND USE OF REGIONAL
MASTER GAL S e o 41
APPENDIX C INSTRUCTIONS FOWR SHIPMIUIN'T O REFERENCE
MASTER GAUGES. .. ... .. e, 44
APPENDIX D RECOMMENDED PRACTICE FOR CARE AN LS
QF WORKING GAUGES ... . 9]

APPENDIX I API GAUGE CERTIFICATION AGENFT REQUIREMENTS . ... 53

W




Page

APPENDIX F API GRAND AND REGIONAL MASTER ROTARY

CONNECTION GAUGES . . ...t e 55
APPENDIX G RECOMMENDED THREAD COMPOUNDS FOR ROTARY

SHOULDERED CONNECTIONS . ... 59
APPENDIX H RECOMMENDED PRACTICE FOR GAUGING NEW

ROTARY SHOULDERED CONNECTIONS . ........ooniii.. 6l
APPENDIX I OBSOLESCENTTOOL JOINTS. . .. ... 65

APPENDIX J OBSOLESCENT ROTARY SHOULDERED CONNECTIONS. . .. 67
APPENDIXK  OBSOLESCENT ROTARY SHOULDERED CONNECTIONS. . .. 69

APPENDIX L USEOFAPIMONOGRAM ............0oiirii 71
APPENDIXM  METRICTABLES ...... ...t 73
APPENDIX N~ PURCHASER INSPECTION (OPTIONAL). .. ...ov o 89
Figures
I Typical Dnll-Stem Assembly . . ... ... ... ... ... . 3
2 Square Kellys .. .. ... . 7
3 Hexagon Kellys . ... ... . oo i b
4 Sleeve Gauge for Kellys. .. ... e 9
5 Tensile Specimen and Hardness Test Location . .. ...................... 15
6 Tool Joint, Taper Shoulder, and Square Shoulder . ................ ... ... 16
7 Tensile Test Specimen Location. ... ....... ... ... 0irr . 16
8 Impact Test Specimen Location and Orientation. .. ..................... 16
9 Hardness Test Locations. .. _..................... 005 55 S A 17
10 Reference Standard. . ....... .. ... ... .. ... ... ... .. . . 17
11 Sample Markings at Base of Pin .. ........... s b s e e e A e s E et 17
12 Drill-Stem Subs .. ... 20
13 Float Valve Recess in Bit Subs. . .............. . .. 0o 20
14 Lift Subs .. ... et Bt e b e s et E et E e s aa e SRR R 21
150 DrllCollars ... 24
16 Connection Stress-Relief Features. . ............ ..o, 24
I7 Alternate Box Stress-Relief Feature ... ........................ e 24
18  Low Torque Feature for 8°/8 Regular Connections Machined on OD
Larger Than 10/2 Inches (266.7 Millimeters) Excluding Bit Boxes . .. ,.... 25
19 Diamond Bit and PDC Bit Gauge Dimensions. ... . ..., 29
20 Rotary Shouldered Connections. .. . .........c.oooieeree i . 33
21 V-0.038R Product Thread Form. . ... .. o N BN RN N BB N e e s e E A 33

22 V-0.040 and V-0.050 Product Thread Form. .. .. ......... ... .. .. 124
224 V-A0.055 Product Thread Form .. ... .. . N T |

23 Rotary Shouldered Connection Gauging Practice. .. .. .................. 36
24 Grand Regional and Reference Master Thread Gauges Rotary

Shouldered Connections. . . .. ......... oo .39
25  Working Thread Gauges Rotary Shouldered Connection. .. .............. 39
26 GaugeThread Form . ............oouiiiiiin e 40
27 Torque Hammer . ... . ... ... 44
H-1 External Taper Measurement. ... .......oouonnon e 61
H-2 Intemal Taper Measurement. . . ........ ... ... vvvirrrnii. 63
H-3 External Lead Measurement . ................ ...t . 63
H-4 Intermal Lead Measurement ... .................ccor it ... 63

H-5 StandardLead Template........ .. ... ... ... ... .. .. ..... .....63

Vil




Tables
la  Adjustment Factors for Impact Specimens . ............... ... ....uu.... 4
Ib Service Class Definitions . ... ... ur it i e s e e nnans 5
lc Hydrostatic Testing Pressures .. ............ccoiiuunen... e 5
2 SquareKellys .. ............. e et 7
3 HexagonKellys .. ... .. ... . . L Cada I N tEenms 8
= Kelly Sleeve Gauge . ...ttt e e ettt e i ennnnnns . 9
5 Mechanical Propertiesand Tests New Kellys . .. ........................ 9
O Mechanical Properties of New Tool Joints at Locations Shown in Figure 5 .. 10
7 Tool Joint Dimensions for Grades E75, X95, G105, and 5135 Drill Pipe . ... 11
8 Subsize Specimen Impact Strength Requirements .. ... ... ... .......... 14
9 Drill-Stem Subs . ... e 19
10 Mechanical Properties and Test New Steel Drill-Stem Subs .............. 19
I Dimensional Data for Lift Sub Upper Lift Diameters. . .................. 19
12 Float Valve Recess in BitSubs. .. ..o, 21
13 DrillCollars . ... ... . i e .23
14 DnllCollarOD Tolerances . ....... ... .. . i, 23
15 Dnll Collar Surface ImperfectionRemoval. ................. .......... 24
16 Stress-Relief Features for Drill Collar Connections .. ................... 25
17  Mechanical Properties and Tests New Standard Steel Drill Collars. ........ 27
|8  Connections for Bottom Hole Dnll Collars. . . .......... ... ............ 27
19 Additional Nonmagnetic Drill Collars. . .. ... ... ... 27
20  Mechanical Properties and Tests, New Nonmagnetic Drill Collars ......... 27
21 Roller Bit Connections. . .. ... ...t e et ennine e ns 29
22  Blade Drag Bit Connections. . .. ... v it e i eeennneens 29
23 Diamond Dnlling, Diamond Core, and FDC Bit Tolerances .............. 30
24 Diamond Drilling Bit and PDC Bit Connections .. ..................... 30
2 Product Dimensions Rotary Shouldered Connections ................... 32
26 Product Thread Dimensions Rotary Shouldered Connections ............. 33
27  Gauge Dimensions Rotary Shouldered Connections . ................... 38
28 Gauge Thread Dimensions Rotary Shouldered Connections . ............ . 40
29  Tolerances On Reference Master Gauge Dimensions. .. ................. 41
30  Tolerances On Grand and Regional Master Gauge Dimensions. ........... 41
3l Tolerances on Working Gauge DImensions. . . ... ..o ii i iinnan.. 42
F-1  Numbered Connections ... .. e e e 55
-2 Regular Right-Hand(REG) ... ... ... . .. 56
F-3 RegularLeft-Hand(REGLH)......... .. ... ... .. ... ... ... ....... 56
F-4 Full-HoleRight-Hand (FH) ... ....... ... .o i, 57
F-5 Intemal-FlushRight-Hand (IF) . ........ .. i 37
H-1 Compensated Thread Lengths and Ball Point Diameters for Measurements
Parallel tothe TaperCone .. ... ... i i i e e 62
I-1  Obsolescent Tool Joints With Taper Shoulder and Square Shoulder . ....... 65
J-1 Product Dimensions For Obsolescent Rotary Shouldered Connections. . . ... 67
K-1  Gauge Dimensions For Obsolescent Rotary Shouldered Connections. ... ... 69

vili




Page

Metric Tables

Note: The following metric tables comrespond to the tables on the previous page (e.g., Table 2, Square
Kellys, below 1s the metric table to Table 2, Square Kellys, on the previous page).

F-d

e I SR

dea

13
16
25
26
27
28
29
30
31

H-1

I-1

J-1

K-1

Square Rellys ... ... 74
Hexagon Kellys .. ... i e e e e 75
Kelly Sleeve Gauge .. ... .. ... i e, 713
Tool Joint Dimensions For Grade E75, X935, G105, and S13

Dl PIpe. . e 76
Float Valve Recess InBitSubs. .. .. ... ... ... ... .. ., 78
Drill Collars . .. ... e 79
Stress-Relief Features for Drill-Collar Connections . ... ................. 80
Product Dimensions Rotary Shouldered Connections ................... 81
Product Thread Dimensions Rotary Shouldered Connections .. ........... 82
Gauge Dimensions Rotary Shouldered Connections ...,................ 82
Gauge Thread Dimensions Rotary Shouldered Connections .. ............ 83
Tolerances On Reference Master Gauge Dimensions ................... 83
Tolerances On Grand and Regional Master Gauge Dimensions. . .......... 84
Tolerances On Working Gauge Dimensions .. .............. .o .uun.. 84
Compensated Thread Lengths and Ball Point Diameters for Measurements
Paralleltothe TaperComne . ........o it it naneann. 85
Obsolescent Tool Joints With Taper Shoulder and Square

Shoulder . ... e i B6
Product Dimensions for Obsolescent Rotary Shouldered

COMNECHIONS . . ..ttt ittt iieie e ae e e e e e nenen. 87
Grauge Dimensions for Obsolescent Rotary Shouldered

Connections .. ... ... ... e 87




Specification for Rotary Drill Stem Elements

1 Scope
1.1 COVERAGE

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

a. Chemucal composition limits.
b. Heat treatment conditions.
¢. Mechanical property limits:
I, Tensile strength.
2. Yield strength.
3. Elongation.
4. Hardness,

2 References

API
RP 5A3 Thread Compounds for Casing, Tubing,
und Line Pipe
RP 7A1 lesting of Thread Compound for Rotary
Shouldered Connections
RP 7G Drill Stem Design and Operating Limits
Spec 5D Drill Pipe
Spec 7 Rotary Drill Stem Elements, 32nd Edition
Spec 8A Drilling  and  Production  Hoisting
Equipment
Spec 8C Drilling and Production Hoisting Equip-
ment (PSL | and PSL 2)
ASME!

Boiler and Pressure Vessel Code, Section IX, “Welding
and Brazing Qualifications”

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

| American Society of Mechanical Engineers, 345 East 47th Street,

New York, New York 10017.
ZAmerican Society for Nondestructive Testing, Inc., 1711 Arlingatc
Lane, Columbus, Ohio 43228.

ASTM?

A262 Practice £

A370 Test Methods and Definitions for Mechani-
cal Testing of Steel Products

A434 Steel Bars, Alloy, Hot-Wrought or Cold-
Finished, Quenched and Tempered

E8 Tension Testing of Metallic Materials

EI0 Test Method for Brinell Hardness of Metal-
lic Materials

E23 Notched Bar Impact Testing of Metallic
Materials

Ell4 Ultrasonic  Pulse-Echo  Straight-Beam

Examination by the Contact Method

E214 Immersed Ultrasonic Examination by the
Reflection Method Using Pulsed Longitu-
dinal Waves

E709 Standard Guide for Magnetic Particle
Evaluation
E1001 Detection and Evaluation of Discontinui-

ties by the Immersed Pulse-Echo
Ultrasonic  Method Using Longitudinal
Waves

NACE*
MR-01-75 Sulfide Stress Cruacking Resistant Metallic

Materiall for Oil Field Equipment

3 Definitions

For the purposes of this specification, the following defini-
tions apply:

3.1 bevel diameter: The outer diameier of the contact
face of the rotary shouldered connection.

3.2 Dbit sub: A sub, usually 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 has internal (female) threads.

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

3.5 cold working: Plastic deformation of metal at a tem-
perature low enough to insure or cause permanent strain.

3.6 decarburization: The loss of carbon from the surface
of a ferrous alloy as a result of heating in a medium that reacts
with the carbon at the surface.

‘American Society for Testing and Materials, 100 Barr Harbor
Drive, West Conshohocken, Pennsylvania 19428,
*NACE Intemational, P.O. Box 218340, Houston, Texas TT218-8340,




2 APl SPECIFICATION T

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 steel, to which
special threaded connections called tool joints are attached.

3.10 forging: (1) Plastically deforming metal, usually 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 external thread or lies on the
major cone of an internal thread.

3.12 gauge point: An imaginary 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 hexagonal shaped steel 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 kelly saver sub: A short substitute that is made up
onto the bottom of the kelly to protect the pin end of the kelly
from wear duning make-up and break-out operations.

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

3.16 Lgr: 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.

3.17 lower kelly valve (kelly cock): An essentially full-
opening valve installed 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 1n the hole for snubbing operations.

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

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

3.20 pin end: The external (male) threads of a threaded
connection,

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

3.22 pitch diameter: The diameter at which the distance
across the threads 1s equal to the distance between the threads.

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

lempering —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 is a result of
two or more other dimensions.

3.25 rotary shouldered connection: A connection
used on dnll 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 stress that a
material 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 ftest pressure: A pressure above working pressure
used to demonstrate structural integrity of a pressure vessel.

3.30 thread form: The thread profile in an axial plane for
a length of one pitch.

3.31 tolerance: The amount 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 a leak-proof seal.
The male section (pin) is attached to one end of a length of
dnll 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 a combination of screwed on and welded,

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




SPECIFICATION FOR ROTARY DRILL STEM ELEMENTS
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4 AP| SPECIFICATION 7

4 Upper and Lower Kelly Valves and
Other Drill Stem Safety Valves

4.1 GENERAL

This specification primarily specifies the minimum design,
material, inspection and testing requirements for upper and
lower kelly valves. This specification also applies to drill-stem
safety valves used with overhead drilling systems. It applies
to valves of all sizes with rated working pressures of 5,000
through 15,000 psi (34.5 through 103.4 MPa) applied in nor-
mal service conditions (H»S service conditions are addressed
as a supplemental requirement). Rated working temperatures
are — 4°F (- 20°C) and above for valve bodies; sealing system
components may have other temperature himitations.

4.2 DESIGN CRITERIA

The manufacturer shall document the design criteria and
analysis for each type of valve produced under this specifica-
tion. This documentation shall include loading conditions
that will initiate material yield for valve body with minimum
material properties and tolerances under combined loading;
including tension, internal pressure and torsion. Body mate-
rial yield loading conditions shall be documented in tabular
form. The minimum design yield safety factor shall be 1.0 at
the shell test pressure found in Table lc.

4.2.1 Material Requirements

For material requirements, see 1.2. Minimum mechanical
properties shall conform to material requirements for drill
collars as specified in Section 8.

Note: Mechamcal properties shall be determined by tests on cylin-
drical tensile specimens conforming to the requirements of ASTM
A370, 0.2% offset method.

4.2.2 Impact Strength

4.2.2.1 Test Specimens

Three longitudinal impact test specimens per heatheat
treatment lot shall be tested in accordance with ASTM A370
and ASTM E23. Qualification test coupons may be integral
with the components they represent, separate from the com-
ponents or a sacrificial production part. In all cases, test cou-
pons shall be from the same heat as the components which
they qualify and shall be heat treated with the components.

Test specimens shall be removed from integral or separate
qualification test coupons such that their longitudinal center
line axis is wholly within the center !/4 thickness envelope for
a solid test coupon or within '/8 in. (3 mm) of the mid-thick-
ness of the thickest section of a hollow test coupon.

Test specimens taken from sacrificial production parts shall
be removed from the center !/4 thickness envelope location of
the thickest section of the part.

When the test coupon is obtained from a trepanned core or
other portion removed from a production part, the test coupon
shall only qualify production parts that are identical in size
and shape to the production part from which it was removed.

4.2.2.2 Requirements

The average impact value of the three specimens shall not
be less than 31 ft-1bs (42 J) with no single value below 24 ft-
Ibs (32 J) when tested at — 4°F (- 20°C).

4.2.2.3 Subsize Specimens

When it is necessary for sub-size impact test specimens to
be used, the acceptance criteria shall be multiplied by the
appropnate adjustment factor listed in Table 1a. Sub-size test
specimens of width less than 5 mm are not permitted.

Table 1a—Adjustment Factors for Impact Specimens

Specimen Dimensions

mim X mm Adjustment Factor
10x 10 1.00
10x7.5 0.833
10x5 0.667

4.2.3 Pressure Sealing Performance Requirements

Kelly valves and other drill string safety valves (regardless
of closure mechanism) shall be designed for either surface
only or for surface and/or downhole service. Lower kelly
valves and Jower safety valves used with overhead drilling
systems should be designed for downhole service. The design
performance requirements for pressure sealing for each ser-
vice class are shown in Table ib.

4.2.4 Basic Performance Requirements

Kelly valves and other drill string safety valves {regardless
of closure mechanism) should be designed to be capable of
the following basic performance requirements:

a. Repeated operation in drilling mud.
b. Closing to shut off 2 mud flow from the drill string.

¢. Sealing over the design range of temperature and tension
load conditions.

4.3 CONNECTIONS

For all valves covered by this specification, end connections
shall be as stated on the purchase order and the corresponding
bevel diameters specified for such connections shall be used.
In the case of upper and lower kelly valves, connections shall
be of the size and type shown in Section 5, Tables 2 and 3
unless otherwise stated on the purchase order. When such
connections are employed, the corresponding bevel diameters
specified for such connections shall be used. Purchaser should
consider specifying cold working of threads after thread gaug-
ing. see Section 8 for applicable API specifications.
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Table 1b—Service Class Definitions

Class No,
Service Type

Design Performance
Requirements for Pressure Sealing

Class 13
* Body and any stem seal will
hold shell test internal pressure®
* Closure seal will hold 250 psi
and maximum working pressure
from below

Class 2

Surface and Downhole * Body and any stem scal will
hold shell test intemal pressure®
» Stem seal will hold minimum
of 2000 psi (13.8 MPa) external

- pressure®
* Closure seal will hold 250 psi
and maximum working pressure
from below
* Closure seal will hold 250 psi
and maximum working pressure
from aboved
* Sealing temperature range veri-
fied by testing®

Note:
“Valves manufactured to 39th (and carlier) edition of APl Specification 7

qualify as Class | valves. To re-classify existing valves as Class 2 will require
testing per the requirements of 4.5.2, 4.5.3 and 4.5.4.

hShell test only performed once, as per values in Table la, for each valve
manufactured.

“Stem seal ormance verified once for each valve design, not for each
villve manufactured.

“Only applies to bail 1ype valves.

“Sealing temperature range verified once for each valve design, nol for each
valve manufactured.

End connections and any service connections shall be non-
destructively inspected by the wet magnetic particle method
for both transverse and longitudinal defects in accordance
with ASTM E709. The examination shall be performed in
accordance with a written procedure, which shall be made
available to the purchaser on request.

Note: Consult manufacturer for recommended make-up torque and
combined load rating of end connections and any service connections
supplied. (Refer to APl RP 7G, Appendix A “Strength and Design
Formulas,” for combined loading calculations for API connections.)

4.4 INSPECTION ANDTESTING

The manufacturer shall maintain and provide on request to
the purchaser documentation of inspection (dimensional,
visual and non-destructive) and hydrostatic testing for each
valve supplied. The manufacturer shall maintain documenta-

tion of performance verification testing for a period of not
less than 7 years after the last model is sold.

45 HYDROSTATIC TESTING

Hydrostatic testing shall be conducted to the pressures as
shown in Table lc. Testing shail be conducted at ambient
temperature with a suitable non-corrosive, low viscosity, low
compressibility fluid. During the pressure holding period,
timing will start when pressure stabilization is achieved. Dur-
ing this period, no visually detectable leakage may occur and
pressure drop shall be within manufacturers tolerance for a
zero leak rate.

Table 1c—Hydrostatic Testing Pressures

Maximum Working Pressure ~ Hydrostatic Shell Test Pressure

Rating (New Valves Only)
psi MPa psi MPa
5,000 34.5 10,000 68.9
10,000 68.9 15,000 103.4
15,000 103.4 22,500 155.1

4.5.1 Hydrostatic Shell Testing

Each new valve body shall be tested to the hydrostatic test
pressure by the following method. Hydrostatic shell testing
shall be conducted with the valve in the half closed position.
If there is a stem seal in the valve body a low pressure test to
250 psi (1.7 Mpa) shall also be conducted. Both the low pres-
sure and high pressure test shall be conducted in three parts as
follows:

a. Initial pressure holding period of 3 minutes.
b. Reduction of pressure to zero.

¢. Final pressure holding period of not less than 10 minutes.

4.5.2 Working Pressure Test

Each valve shall have appropriate working pressure testing,
depending on the class of service as defined in Table 1b, This
testing shall apply to all new valves and must be conducted as
follows. The test period shall be for a minimum of 5 minutes.

4.5.21 Pressure from Below Test (Applies to Both
Class 1 and Class 2 Type Valves)

Pressure shall be applied to the functional lower end of the
valve (normally the pin end) with the valve in the closed posi-
tion. A low and a high pressure test shall be conducted. The
low pressure test shall be at 250 psi (1.7 MPa), and the high
pressure shall be at the maximum working pressure rating.
Function the valve after the high pressure test to release any
trapped pressure in cavities of valve.
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4.5.2.2 Pressure from Above Test (Applies to
Class 2 Type Valves Only)

Pressure shall be applied to the functional upper end of the
valve (normally the box end) with the valve in the closed
position. A low and a high pressure test shall be conducted.
The low pressure test shall be at 250 psi (1.7 MPa), and the
high pressure shall be at the maximum working pressure rat-
ing. Function the valve after the high pressure test, to release
any trapped pressure in cavities of valve, and repeat low pres-
sure test.

Note: After working pressure tests completed, check that the align-
ment of the ball or flapper in the indicated “open position™ 1s still
within manufacturing tolerances. (Misalignment may cause fluid
erosion problems in field apphcations.)

4.5.3 Stem Seal External Pressure Design
Verification Test

Each Class 2 service valve design shall have appropriate
stem seal external pressure testing as follows. The test period
shall be for a minimum of 5 minutes.

The stem seal external pressure test applies to Class 2 type
valves only and s only required for design verification pur-
poses. Pressure shall be applied to the outside of the valve
(e.g., through a high pressure sleeve mounted over the stem
seal area) with the valve in the half open position. A low and
a high pressure stemn seal test shall be conducted. The low
pressure test shall be at 250 psi (1.7 MPa) and the high pres-
sure test shall be at a minimum of 2,000 psi (13.8 MPa) but
may be higher, up to the rated working pressure, at manufac-
turers’ discretion.

4.5.4 Sealing Temperature Range Design
Verification Test

This applies to Class 2 type valves only and is only
required for design verification purposes. Standard non-
metallic seal systems can typically cover the temperature
range of 14°F (- 10°C) to 194°F (90°C), so design verifica-
tion testing shall be conducted with the valve and test fluid at
these temperature extremes unless purchaser specifies other-
wise. Pressure testing shall be performed as per 4.5.2 and
4.5.3 at both low and high temperature, using suitable testing
fluids for extreme temperature conditions.

4.6 MARKING

Kelly valves and other drill-stem safety valves produced in
accordance with this specification shall be imprinted using
low stress steel stamps or a low stress milling process as fol-
lows:

a. Manufacturers name or mark, Spec 7, class of service,
unique serial number, date of manufacture (Month/Year) 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.

¢. As appropnate, indication of rotation direction required to
position valve in closed position on OD surface adjacent to
each valve operating mechanism.

d. Indication of normal mud flow direction shall be marked on
Class | type valves with an arrow (=) and the word “Flow".

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

Kellys shall be either square or hexagon and conform to the
sizes and dimensions in Tables 2 and 3 and Figures 2 and 3.

5.2 DIMENSIONAL GAUGING
5.2.1 Drive Section

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

52.2 Bore

All kelly bores shall be gauged with a drift mandrel 10 feet
(3.05 meters) long minimum. The drift mandrel shal] have a
minimum diameter equal to the specified bore of the kelly
(standard or optional) minus '/8 inch (3.2 millimeters).

5.3 CONNECTIONS

Kellys shall be fumished 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 4!/4 and 5'/4 square kellys and for the
lower end of 5'/4 and 6 hexagonal kellys, two sizes and styles of
connections are standard, Also, for the 5!/4 hexagonal kellys, a stan-
dard 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 /8 inch (3.2 millimeters)
beyond the tangency points of the radiuses.

3.5 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 a tensile test on one spec-
imen (with properties representative of the end product) from
each heat and bar size from that heat.
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Table 2—Square Kellys

I 2 3 4 5 6 7 8 g I 11 12 13 14 15 16 17 I8 19 20 21 2 73
Upper Box Connection
Length of o
Drive Length
Section Overall Size and Outside
feet _i‘n:l Drrive Section Style LH Diaimeter Hevel Diameter Lower Pin Connection
-
1 uf . _-:..I-__ = fr]
¥ % 5 2 ; ¥ =2
s E E T z 5 g B
8 = T = E O O I ¥ a P = s = 2 B s 3
“§=é§ﬁ“ﬂ%“35§asfﬁﬁﬁﬁﬁﬂﬂ
= L g§ Z - E = 5 £ g § = E B 3 E = o 8 v ¥ S
w o [ L : g L _ = - 3
ﬁdg&mgﬂffiﬁmimﬁgﬁgﬂﬁgﬁﬁﬂﬁ.ﬁ
fay ® M) (@ {© & e B & o (h) (h) O I (T I ()] h)y )y () &)
Ln .f.ﬂ L L :D,r.l D(- Dﬂ:‘ R(' R{'-L' I 'D'U ﬂ'{- f.L' .UF ‘DF ﬂ”a- ":'L U;' d
2l 37 — 4 — 22 3%2 3250 Sne 1978 0450 678 42 T 5: 16 764 519%4 NC26 37 20 3 /es 11/a
REG REG
} 37 - 40 - 3 396 3875 e 156045 658 4l s sV 14 7264 5'%64  NC31  4lis 20 ®Usq 134
REG REG
M 37 — 40 342 41732 4.437 2 272 0450 6% 4lz V4 SYa 16 72Vies 51% NC38 4°4 20 43jsg 2144
REG REG
4'a 37 5] 40 54 4'/a 56 5500 2 2% 0475 6% 42 TMa 5Ma 16 72/6a 54 NC4E™  6)/a 200 582 230
REG REG
NCSO™ &Y 20 6le 2136
5lis 37 %) 40 S4  5Y4 6% 6750 S 3w 0625 &9k e = 16 721764 S5U2FH™ 7 20 6% 3
REG
NCS6™ 7 20 6%es 3y
Notes:

1. See Figure 2.

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.
“Size of square kellys is the same as the dimension Dy across flats (distance between opposite faces) as given in Column 6.
"Tolerance on Ly, +6, =5.

“Tolerance on L, +6, ).

Tolerances on Dgy, sizes 2!/2 10 31/2 incl.: +5/64, -0, sizes 4'/4 and 5'/a: + 32, 0. See 5.2 for sleeve-gauge test,
“Tolerance on D¢, sizes 21/2, 3, and 3'/2; +1/8, <) sizes 41/4 and 5'/4: +5/32. 0.

"Tolerance on D¢, +0.000, -0.015.

ETolerance on Ry, all sizes, £'/16,

"Tolerance on Dy; and Dy z, all sizes, +!/32.

“Tolerance on Ly and L, all sizes, +2'/2, -0,

Molerance on Dy; all sizes, + /64,

kTolerance on 4. all sizes, +'/64, <0, See 5.2 for drift-mandrel test.

Refercnce dimension only.

fiSee Note, 5.3,
. L il
- L - : L ofe L
u ad 15" (12.7 mim i ¢ - (12.7 mm) el -
4£\| ¥ R (76.2 mm) i
: ]
I By S—
D _—lr__ﬂ , - e -
E | | L
| N R =L
(= s

f L Upper upset

“~ LH box connection ~——— Comer configuration ~—

I ,‘% H____ﬂ_,.f--*"' manufacturer's option

Figure 2—Square Kellys

Note: See Table 2.
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RH pin connection -—

:}_ Rcc
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Table 3—Maxsgon Kaellys

| 2 3 4 S & 7 % % 1 41 J2 13 14 15 16 IT IR v 20 21 22 23
Thpyrer Boo 4 nnnecd ivu o
I enwib ol = =
Drive Length
e LLRIN T o] Siec apd Curside
feet feet Tarive Sectinm Siyle TH [T eder Bevel Lharneier Lower Pin Connection
E & 5 & E' g 3
’ I = 5 & X
< § T B 3 5 % % g g 3 i §F % T - R oe
z 3 § ¥4 F B B & &% i ¢ FE o§ PIo&o;oqPoyon
2 2 & 8 5 2 2 % & 2352 3 & £ B E 3 OE OF 2 R B f
) Ay My Y e dp o e 4 ey (g (el eh (@ v (W YT I S ()
bn dn & L Dy B Dy Re Ree Dp Dy Ly Oy Dy Dip Ly D 4
T A7 A T Wi 847 T 10150473 &9 417 0 59 16 Tios §%a T Neah VR 3 1T Tea 114
REG REG
3l 97 : #) = A Baz3937 Ly 1220525 6 4l e 5y 16 TS sk NCHL AW s 1N
REG REC
e 37 51 4 54 4l 4e 4 TR S 2% 0625 &% 41 T Y 16 Tlor 5% NCIR AN D0 4%es 2V
REGC REG
e 37T 31 40 54 Sl SMH2S900 Y M 0628 6k — T — 16 M NCash gl T §2%5; gk
RAG
NUSWE &°% 20 6'Me Yb
& 37 51 4 % B &' Vie6dl2 Yk 30625 & — T : I T slhakHr 7 W Nar 3N
KEL
— NCSek T W & 3la
Notes: |

1. Scc Fipure 3.
2. All divenseons are it ioches except lenglhs of dove secton wid leagthes overal, whuch wee given in fect. Sce Appendix M far memic table,

"Sizc of hexagon kellye is the same o8 dimensions [y acenss Gats (distance berveen opposite faces) as given in Colunwm 6.
"Folesance v Ly, 16, -5

"Torlerance on £, +6, <),

Milerawoe on Dy, Wl siees, 4175z, -0: see 5.2 for slevve-guoge Lesl,
“Tolerance an £, e, fp g, and 7~ all sizes, £'152.

Tolerunue on Do, «0.000, 0018,

EToderance om Lo and £y all sizes 42575, 0,

'iolcrance on Dg, &Y.

Molerunwe v & all sices, +17)¢. 1, see 5.2 for dalt-mundrel wsl,
JReference dimension only.

bor 5'/; hexagon kellys a bore of 2'%,,, shall b opoonal. Scz INotc 3.2,

o I_ S —
- ] —— —_— L L - -
U ¢ : o /
'zi'n‘ 4" (12.7 aun| A 2.7 | _ a2
I T 1R (76.2 mmy " =G , i |
Y L] ] = = ‘.__r :ml
. - - / o ' Y L 1
T __.L___\_ﬁ _______ q-----.‘:}f.. _____ |
H R T 3 . '
F | 3, ; \. (R
| kT T T - R it IR e 1=~~~
{

Lower upscl —\

LS
= Corner configuratien —— RH pln cannaction —
~="  manufactiters eption

Nule: See Tuble 3. 2
[

Figute 3—Hexagon Kellys
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Table 4-—Kelly Sleeve Gauge

Distance Across Flats " Max. Fillet Radius
Min. Length
Kelly of Gauge Square Hexogon Squa Hexagon
Size La Dry Dgy Ry Ry
2172 10 2.594 — s _

3 10 3.094 3.036 16 T
315 10 3.504 3.536 16 e
4144 12 4375 4.286 /16 4
51/4 12 5.375 5.286 "6 5/16

6 12 - 6.036 — /e

Notes:

1. See Figure 4,

2. All dimensions are in inches. See Appendix M for metric table.
3. Tolerance on Dgy, all sizes, + 0.005, — 0,000,

4. Tolerance on nominal included angles between flats + 0°, 30",

ONE

f D —( o, HED
Y (¢ Y (
= - i | K .
' L
Hexagon sleeve a G Square sleave
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
0D psi psi Percent BHN
35 - 6718 1 10,000 | 400,000) K 285
7 100,000 135,004 13 28RS

Notes:

| Mechanical properties shall be determined by tests on cylindrical tensile specimens conforming to
the requirements of current ASTM A370, 0.2 percent offset method, 0.500 inch diameter specimens
preferred, 0.350 inch and (0.250 inch diameter specimens alternative for thin sections.

2. Tensile specimens from kelly should be taken from the lower upset in a longitudinal direction, hav-
tng the centerline of the tensile specimen 1 inch from the outside surface or midwall. whichever is less.
3. Tensile testing is not necessary or practical on the upper upset. A mimimum Brinell hardness number
ot 285 shall be prima facie 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 requirements.
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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.

Following is an example: A 4}/4 square kelly with a 6°/8
REG left-hand upper box connection and an NC50 right-hand
lower pin connection shall be marked:

On upper upset:

A B Co (or mark) SPEC 7 6°/8 REG LH

On lower upset:

NC50

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

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

‘The nondestructive method for verifying tool joint
mechanical properties shall be optional with the manufac-
turer,

6.2.2 Destructive determination of mechanical properties
of the pin shall be done according to the latest edition of
ASTM A370, Standard Test Methods and Definitions for
Mechanical Testing of Steel Products. Specimen parameters
are as follows:

a. Specimens shall be taken from the location shown In
Figure 5.

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

c. The test shall be conducted on a 0.500 inch (12.7 millime-
ters) drameter round spectmen 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 millimeters)
diameter, a 0.350 inch (8.9 millimeters) or 0.250 inch (6.4
millimeters) 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 millimeters)
diameter [1.00 inch (25.4 millimeters) gauge lengthj or larger,
a mimimum Brninell hardness number of 285 shall be prima
facie evidence of satisfactory mechanical properties. The hard-
ness test shall be made at the location shown in Figure 5.

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

6.3 DIMENSIONAL REQUIREMENTS

Tool joints shall conform to the dimensions specified in
Table /. Sections 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 & (OD and ID) dimensions shown in Table 7
make the tool joint to drill pipe torsional strength ratio
approximately 0.8 or greater.

Other OD and 1D 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.

Table 6—Mechanica! Properties of New Tool Joints
at Locations Shown in Figure 5 (All Sizes)

Minimum Yield Minimum Tensile . Box Mini-
Minimum
Strength Strength i mum
Elongation Brinell
i N/mm? i N/mm?  Perce
ps ' psi mm ercent Hardness
120,000 8274 140,000 9653 13 285

6.3.2 Tong Space and Lengths

The Lpg, pin tong space, and Lg, box tong space, listed in
Table 7 are minimums and may be increased.

The Lp 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 Dpg, Dsg, and Dyg, diameter of pin at elevator upset
and diameter of box at elevator upset, apply to finished drill

pipe assemblies after the tool joint is welded 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 pipe to tool joint welds that are pro-

duced in a single continuous or interrupted production run
using a single qualified procedure (WPS and WPQ). Lot quan-
tities serve as the basis for production weld testing frequency.
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Table 7—Tool Joint Dimensions For Grades E75, X95, G105, and S135 Drill Pipe

| 2 3 3 5 6 7 ] 9 10 Il 12 i3 14
Drill Pipe Tool Joint
Outside Bevel Dia.  Total Combined Dia.of Dia.of Torsional
Ma.of Insmide of Pinand Length Pin Box Lengthof Pimat Boxm  Ratio,
Nom. Pmand Dia of Box Tool Tong Tong  Pmand FElevator Elevalor  Pin o
Tool Joim Sizeand Wib Box Pin® Shouider JoimtPin  Space Space Box Up Upset Drill
Designation® Style Ibfft  Grade iy #lps Y e +My g 2l iy £/, Matx. Max. Pipe
N o D¢ Lp Lo Lg I Dpg Dyy
NC26 REU 665  ETS 338 134 3'7/64 10 7 ] 15  2%6 26 110

X095 33/g 134 31764 10 7 8 15 2% 2%6 087

G105 38 b 34 31764 10 7 8 15 2%6  2%6  0.79

NC3I 278 EU  10.40 E75 4lm 2178 lea 1042 7 4 16 ¥ne  3Yie 1.03
X95 418 2 ®ljes 1012 7 9 16 ¥ 3%e 090

G105 41 2 30les 104, 7 9 16 36 Pl 082

S135 433 19/8 3lies 1012 7 9 16 e 3¥e 0.82

NC38d ILEU 950  E7S 4% | 2Mnhe s 11114 R 10442 18172 3718 37 0.91
NC38 IlrEU 1330 E7S s " 2Mne 437764 12 8 102 18'n 37 3% 098
X95 5 296 4374 12 8 102 182 3R 3% 0.87

G105 5 26 43764 2 R 101/2 18R]/ 37/g 37/g 0.86

S135 5 28 47164 12 B 10172 (8172 378 37/% 0.80

1550  E75 5 2% 6  47/s4 (2 8 10l 18!n 37 3718 0.97

X95 5 276 43Tea 12 ] 10'2 18l /8 38 0.83

G105 5 2118 43764 12 8 102 18172 378 IR (.90

NC40 il EU 1550 S135 51/ 214 51/64 112 7 10 17 318 37y 0.87
41U 1400 E75 5y 2V 5Weq 114 7 10 17 $3e e 101

X095 5iis  2Wjhs  5liss 11142 7 10 17 43he 436 086

G105 5t 276 51164 11172 T 10 17 e e 093

§135 5h 2 51/pa 111/ 7 10 17 $Bhe  de 087

NC46 4EU 1400 EI5 & 3/a 52/ 11ln2 7 10 17 41/ 4/ [.43
X95 6 34 523437 11142 7 10} 17 4/ 41 1.13

G105 6 3174 5332 11l 7 10 17 4t/ 41/ 1.02

Si35 6 3 §2330 1114 7 10 17 41/, 445 094

4210 1375 ETS 6 3R 5232 11ln 7 10 17 Mie alne 120

4'7IEU 16.60  E75 6/ 3l $¥m 11'n 7 10 17 4" 4llne 109

X05 6l/4 3 ¥ 11'A 7 10 17 4'ne  4lne  1.01

G105 6'/4 3 5833 11 7 10 17 4Ylhe 4'ie 091

S135 6/ 2%/ 584, 11, 7 10 17 ally e 4l e 081

412 IEU 20.00 E75 6l/a 3 54312 1 7 10 17 Allng  allne 1.07

X95 6/, Yy 580 11, 7 10 17 Al 4V, 096

G105 61/a 210 5831 11in 7 10 17 e 4llhe 096

5135 6y 2y 5%y 11y 7 10 17 4V 4V 081

NC50 A'EU 1375  E7S 6/3 334 6116 1112 7 10 17 5 5 1.32
42 EU 16,60 E7S 67/8 334 616 112 7 10 17 5 5 1.23

X95 6778 33 6'he 112 7 10 17 5 5 0.97

G105 6'/s 3374 616 1112 7 10 17 5 5 0.88

S135 6/8 37 6GHie U7 7 10 17 5 5 0.81

Notes.

1. See Figure 6.

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

3. Neck diameters (Dpr and Dyg) and mside diameters () 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.

"Nominal weights, threads and couplings are shown for the purposc of identification in ordering.

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

“Length of pin thread reduced to 3'/2 inches (/2 inch short) to accommodate 3 inch ID.
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Table 7—Tool Joint Dimensions For Grades E75, X95, G105, and S135 Drill Pipe (Continued)

| 7 3 4 5 6 7 B 9 10 Il 12 13 14
Drill Pipe Tool Joint

Outzide Bevel Dia.  Total Combined Dia.of Dia ol Torsional

Dia.of  Inside ofPinund Length Pin Box Lengthof Pinat Boxat  Ratio,

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

Tool Joint Sizeand WL Box Pin®  Shoulder JointPin  Space Space Box Upset  Upset Dl
Designation® Style Ib/ft Grade i +Mes =lhe £l #Vy g £l +1/ +l/5 Max. Max. Pipe

] d Dy [p Lpg Ly L Dpg Diye:

NC 50 4l EU 2000  ET7S 613 3°/s 66 TR 7 10 17 5 5 1.02
X95 6'/s 35 616 112 7 10 17 5 5 0.96

G105 6°/8 iln 61716 11172 7 10 17 5 5 0.86

$135 6°/8 3 61716 1172 7 10 17 5 5 0.87

SIEU 1950 E75 6°/8 3s 6116 L11/2 7 10 17 5/ 50/x 0.92

X95 618 35 6116 1ln 7 10 17 51y 5l 0.86

G105 6°/8 3/ 61/16 11 7 10 17 Sl/s 58 (.89

S135 6°/8 24 61/16 11172 7 10 17 518 51/8 0.86

5IEU 2560 E75 6°/8 3lp 61/16 11/ 7 10 17 548 58 0.86

X095 6°/8 3 6116 11152 7 10 17 5/8 51/x 0.86

G105 6/ 234 6116 1112 7 10 17 5'8 5lig 0.87

5!/ FH SIEU 1950 E75 7 3Ms 6% 13 8 10 18 518 51/ 1.53
X095 7 ¥ 623 13 8 10 18 58 578 1.21

* G105 7 34 62332 13 8 10 |8 5l/s 58 1.09
S135 T/a 3l 62312 I3 8 10 18 5t/ SR 0,98

SIEU 2560 E75 7 31/, 6*3/45 13 8 10 18 5t/g 5l 1.21

X95 7 3, 6% 13 8 10 18 5/ 51/ 0.95

G105 T4 3n 62332 13 8 10 18 5i/8 5!y 0.99

S135 T4 3 624/32 13 ] 10 18 Shg 58 0.83

51, IEU 2190  E75 7 4 623/45 13 8 10 18 Slhne 56 1.11

X95 7 s 62 13 8 10 18 5'the  5'lhe 098

G105 7/ 3/, 62315 13 R [0 18 56 S'le 102

$135 72 3 7332 13 8 10 18 5MMhe  Sllhe 0.96

51/,IEU 2470  E75 7 4 623132 13 3 10 18 5tlne Sllhe 099

X95 74 3l 623132 13 3 10 I8 Sl 5Mne 101

G105 74 3, 625, 13 8 10 18 S'ie SWhe 092

5135 7' 3 T332 13 4 10 18 stie 5§'lie  0.86

65/ FH 655 IEU 2520  ET5 ¥ 5 M™es 13 8 11 19 6% 65, 104
X95 8 5 T45/64 13 R 1 19 6516 6151  0.82

G105 8144 43/ T4 13 8 11 19 6%/, 613/, 087

S135 8l/2 4l/s 74564 13 h 11 19 6136 61516  0.86

6°/s IEU 27.70  E7S 8 5 745/64 13 8 11 19 66 6Y%16 096

X05 8l/a 434 743764 13 5 11 19 66 656 089

G105 8/s 43/ 745/64 13 8 11 19 6316 6'516 081

5135 gl/2 4144 T43/64 13 8 11 19 656 658 080

Notes:

1. See Figure 6.

2. All dimensions are in inches. See Appendix M for metnc table.

3. Neck diameters (Dpg and Dyg) and inside diameters (¢) of tool joints prior to welding are at manufacturer’s option. The above table specifics
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.

PNominal 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,

ILength of pin thread reduced to 3'/2 inches (!/2 inch short) to accommodate 3 inch ID.




SPECIFICATION FOR ROTARY DRILL STEM ELEMENTS 13

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. Changes in 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.

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.

6.41.6 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 all essential and nonessential variables for
welding of tool joints to drill pipe. A WPS applies to 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 predictable response to
weld zone heat treatment for a particular grade.

6.4.2 Welding Requirements

The manufacturer shall develop and qualify a welding 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 all mechanical
tests histed in 6.4.5. All lots shall be welded in accordance
with a qualified 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 HeatTreatment

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 heat 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 a result of the welding process.

6.4.3.2 Specimens used for destructive testing (1.e., tensile,
impact) shall also be used to determine compliance with the
requirements of 6,4.3.1.

A longitudinal 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
the HAZ 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 heat treatment shall not exceed 37 HRC.

6.4.5 Mechanical Testing

Note: See Appendix A Supplementary Requirements.

6.4.5.1 One set of mechanical tests shall be conducted per
lot or 400 welds, whichever is less.

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 alternatives 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 specitied 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 API Specification 5D. The method for calcu lating
the cross-sectional area of the weld zone shal] be:

A, =0.7854 (D~ - d?)

where
D = minimum allowable outside diameter specified by
manufacturer,
d = maximum allowable 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-Ibs.

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.
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6.4.5.4 Transverse side bend tests, in accordance with the
ASME Boiler and Pressure Vessel Code, Section IX, 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 /8 inch
wide, and the length shall be 6 inches minimum.

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 /8 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 1s defimite evidence that they
result from inclusions or other internal defects.

6.4.5.5 Through-wall hardness tests of the HAZ from heat
treatment shall be taken as shown in Figure 9. The hardness
values shall not exceed 37 HRC. A hardness value is the aver-
age of three Rockwell-C readings taken at (). 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 shall 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 value 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,

Table 8—Subsize Specimen Impact
Strength Requirements

Specunen Size Percent of Requirements
mm X mm specilied n 6.4.5.3
10 10 1)
10 1.5 B

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 a tensile test specimen representing a lot of welds fails to
conform to the specified requirements, the manufacturer may
elect to retest the same weld test piece. If the retest specimen
conforms to the tensile requirements, all of the welds in the
lot shall be accepted. If the retest specimen fails to meet the
tensile 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.

6.4.6.4 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, a retest 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 internal finished drill pipe
assembly shall permit a 90 degree hook-type tool to be pulled
through the upset and weld zone without hang-up.
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6.4.8 Alignment Inspection

The maximum misalignment between the longitudinal axis
of the dnll 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 4!/2-inch
pipe and larger and (0010 inches per inch for pipe smaller
than 4'/2 inches.

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

+1i5" (3.18 mm)
11" (31.75 mm)

|_ —

-~

45 degree, + 5 degree, hard, clear plastic poly(meth-
ymethacrylate)-type polymer material 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 tum. The equipment shall be
adjusted to produce a well defined indication when the refer-
ence standard is scanned in a manner simulating the inspec-
tion of the product, The reference standard shall 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.
The reference standard shall contain a through-drilled hole as
specified in Figure 10,

6.4.11 NDT Personnel Certification

A program for certification of NDT personnel shall be
developed by the manufacturer. The latest edition of the
American Society for Nondestructive Testing Recommended
Practice No. SNT-TC-14 shall be used as a 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.

Hardness test location mid-wall
as measured from thread root

™
|

218" [3.18 mm|
118" (28.8 mm)]

')
¥

S Hardness test location mid-wall

as measured from thread root

e TP e W

Figure

5—Tensile Specimen and Hardness Test Location
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| . _ i
o S " | s ] i ]

I L _ T-aper shoulder
Note: See Table 7 and Appendix 1.0

118°, 42° 07, by agreement on the order,

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

Tensile
- specimen

pnil pipe gauge
\, length
\ /

Square shoulder

Tool joint

— W ==

_,//L./ - J
Weldline

Heal affected zone

Figure 7—Tensile Test Specimen Location

- - il T
- S

Figure 8—Impact Test Specimen Location and Orientation
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Areas for
checking hardness Weldline

Drill pipe

Tool joint
0.250 — / \
0.100 — // /

0.100 J L J
0.250 — Heat affected zone

Note: All dimensions are given in inches.

Figure 9—Hardness Test Locations

. - 0.0625
QOultside surface
of pipe \
‘ =
Inside surface —/

. . . . of pipe
Note: All dimensions are given in inches.

Figure 10—Reference Standard

Sample markings at base of pin

1 2 3 4 5

22 B 01 N E

1 Tool Joint Manufacturer's Symboi;
Z2Z Company (fictional for example only)

2 Month Welded:
6—June

3 Year Welded:
01 —=2001

= 4 " 4 Pipe Manufacturer's Symbol:
ZIZ 6 01 NE N—United States Steel Company

5 Drill Pipe Grade;
E—Grade E75 drill pipe

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 manufucturer. Supplier, owner, or user shall be indicated on
documents such as mill certification papers or purchase orders.

Figure 11—Sample Markings at Base of Pin
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6.6 MARKING

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

4. Manufacturer’s name or mark.
b. “Spec 7."
¢. lool joint designation as shown in column | 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 dnill stem components by the company that
attaches the tool joint to the dnll pipe.

6.6.3 Additional marks applied by the manufacturer, such
as tool joint part number, quality control inspector designators
or manufacturing process designators, are acceptable,

7 Drill-Stem Subs
7.1 CLASS ANDTYPE

Drill-stem subs shall be furnished in the classes and types
shown in Table 9 and Figures 12 and 13.

7.2 TYPES A & B DIMENSIONS

7.2.1 Connections, Bevel Diameters, and Qutside
Diameters

The connection sizes, styles and bevel diameters (Dp)
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

The inside bevel diameter (dg) of the pin shall be equal to
g, +1/16, 0 inches (3.2, +1.6, -0 millimeters) larger than
the inside diameter specified for the corresponding connect-
ing member.

7.2.4 Length

[.engths and tolerances shall be as shown in Figure 12,

7.2.5 FloatValve Recess for Bit Subs

Dimensional data on boring out bit subs for installation of
float valve assemblies are shown in Table 12 and Figure 14,

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 left
hand) rotary shouldered connections. The lower connection
size, style, and bevel diameter (Dg) shall conform to the
applicable 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., 41/2, 6°/%, 7°/& APl REG. 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.

7.3.2 Inside Diameter

The maximum inside diameter (d) shall 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 torsional
strength than the lower pin as calculated per the current edi-
tion of API Recommended Practice 7G.

7.3.3 Inside Bevel Diameter

The inside bevel diameter (d) shall be /4, +!/16 inch (6.4,
+1.6 millimeter) larger than the bore.

7.3.4 Length

The minimum tong space allowable shall be 8 inches
(203.2 millimeters).

7.4 TYPE D (LIFT SUB) DIMENSIONS
7.41 Pipe Diameter and Upper Lift Diameter

The pipe diameter (Dp) shall 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 Qutside
Diameters

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

7.4.3 Inside Diameter

‘The maximum inside diameter (4) shall be the largest

diameter allowed for the lightest applicable pipe size listed in
Table 7.
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7.44 Length

Lengths and tolerances shall be as shown in Figure 13
(dimensions in inches).

7.5 MATERIAL MECHANICAL PROPERTIES

T'he mechanical properties of all subs shall conform to the
material requirements of drill collars as specified in Section 8.
The surface hardness of the as-manufactured diameter (Dpg)
of Type B subs shall be measured per the current edition of
ASTM A370 and shall conform to the requirements listed in
Table 10,

7.6  CONNECTION STRESS RELIEF FEATURE

Stress relief features are optional on Type A and B subs and
mandatory on 4!/2 API 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 Type A, B, and C subs shown in Table 9.

7.7 COLD WORKING ON THREAD ROOTS

Cold working of thread roots is 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 at 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 connec-
tion to which it applies. The marking recess location is shown
in Figure 12.

Following are two examples:

a. A sub with 4'/2 REG L.H box connection on each end and
with a 2'/4-inch inside diameter shall be marked as follows:

ABCo {(ormark) SPEC 7

4'/2 REG LH 21/4 412 REG LH

b. A sub with NC31 pin connection on one end and NC46
box connection on the other end and with a 2-inch inside
diameter shall be marked as follows:

ABCo (ormark) SPEC 7

b

NC31

NC406

Table 9—Drill-Stem Subs

] 2 3 4
Upper Connection Lower Connection

Type Class o Assemble With  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

I 2

Minimum Surface

Sub OD and Type Hardness (BHN)

(Size) 3000 kg 10 mm
DH T}'pt B
31/8 in. (79.4 mm) through 6°/8 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 Lift

Diameter of Elevator Recess ( Tapered or Square) Shoulder

Dp Dy
- 233 3y
27/3 4l/y
32 4+/4
4 6
41/ 61/4
5 6'/2
5172 7
63/% 8

Note: All dimensions are in inches.
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[ Rotary pin or box conneclion ———
4 l LH pin
Dy —] [+-Dp +] connection \1
_='=-{ M) TYPEA } b 7] TvPeEB
' ') ] o P
LR ; !‘TT
L.’ Merki 24" {EDEI.Emm}‘ "
~——t+—Marki . | -
36" (914.4 mm) ‘ remsgg min. "id:‘* 13 (99.1 mm)
+3" (76.2 mm) Ve location D¢+ (20 (508mm) .
-1* (254 mm)® | —-jdre | 1t :
. :-‘?. > -+ Marking = wn ;
e T3+ recess T ~ d
% T b 48 (1219.2 mm) {I/ \\{’ location '
ARIEY * +3* (76.2 mm) . ¢ 8" (203.2mm) | |
Vg . b ' Ty ™~ 45 : 1 - " M-Elf‘ﬂ.'lﬁg
L wa® -1* {25.4 mm) S max min. L
|k - «—L[+—| recess
. HJN-' “Di l -l location
8 'y —
45° SRy
max. — W !y o] |«=D, =\ D,
'a‘ . i ’F ‘___I
i _ u—J ¥ f
| e
- dﬂ “'\( 45°
~~ 45° max.
! max. _/
—————— Rotary pin or box connection I.H pin
‘ Mote: See Table 9. connection
“If type A is a double box or double pin sub, the overall length 1s 36" (914.4 mm).
PIf type B is a double box or double pin sub, the overall length is 48" (1219.2 mm).
Figure 12—Drill-Stem Subs (Types A, B and C)
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1. See Table 11,
2. A0 dimensions o inches.

Figure 13—Lift Subs (Type D)
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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 +liga =0
D (D, +1137) I Size A, 24 Size A 26
121/32 1116 5718 238 Ql/g NC23 Ql/g
1295, 15,6 6/, 2y 10 NC26 91/,
21341, 2716 61/2 3/2 1012 NC3| l 101/
21316 22712 10 — - 312 FH 14
g 35/, 10 — - NC38 I 14/,
31532 3 856 41/ 121316 NC44 13118
321433 LAY 12 — NC46 163/4
378 38932 93/4 502 14%/a NCS50 1412
425/37 41314 1134 63/8 17 5'121F 17
- — - 78 17V/4 51,2 FH 17
— — - 85/8 1738 NC61 17172
5t1e 5812 14578 8/8 201/4 6/8 IF 197/8

—

Note: All dimensions in inches. See Appendix M for metric table.

AL

N\
3in.

(76 mm}) —= T \
| %"#:ﬁ in. __ \
Q:Eﬂmm] *\

\
AN
VRN
A\ 1/

With baffle

plate recess

Notes:

1. It diameter “T" is the same as or smaller than bore, then disregard.

2, The ID of drill collar or sub and the ID of the bit pin must be small
enough to hold valve assembly.

3. A=L (length of valve assembly} + length of pin connection

+1/18in (6,4 mm).
4. See Table 12.

Without baffle
plate recess

Figure 14—Float Valve Recess in Bit Subs
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8 Drill Collars
8.1 GENERAL
8.1.1 Size

Dnill 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 a drift mandrel 10
feet (3.05 meters) long minimum. The drift mandrel shall have
a mummum diameter equal to the bore diameter 4 (see Table
13) minus '/8 inch (3.2 millimeters).

8.1.3 Connections

Drill collars shall be fumished 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 Qutside 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 impertection removal shall comply
with Table 15.

8.1.4.3 Straightness

The external surface of drill collars shall not deviate from a
straight line extending from end to end of the drill collar
when placed adjacent to the surface by more than !/160 inch
per foot (0.52 millimeter per meter) of drill collar.

For example: On a 30-foot (Y.14-meters) long dnll collar,
the maximum deviation from a straight line is 30 /160 = ¥/16
inch (4.76 millimeters).

8.1.5 Connection Stress-Relief Features

Stress relief 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 stress relief feature).

Note 1: Laboratory fatigue tests and tests under actual service conditions
have demonstrated the benehcial effects of stress-rebel contours at the pin
shoulder and at the base of the box thread. It is recommended that, where
fatigue failures ut 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 APT gauged connections may result

in connections that do pot fall within APl gauge standoff. This will not affect
the interchangeability of connections and will improve connection perfor-
maunce. It is therefore pennissible for a connection to be marked if it meels
the APl specification before cold working. In such event, the connection shal|
also be stamped with a circle enclosing “CW™ to indicate cold working after
gauging. The mark shall be located on the connection as follows:

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 is included as an altemnate to
the boreback design,

8.1.6 Low Torque Feature

The faces and counterbores of 87/8 REG connections shall
conform to the dimensions shown in Figure 18 when machined
on drill collars larger than 101/2 inches (266.7 millimeters)
OD.

Note: Stress relief features will cause a slight 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 unusually high
loads arc expected, calculations of the effect should be made.

8.2 STANDARD STEEL DRILL COLLARS
8.2.1 Mechanical Properties

The mechanical properties of standard steel 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 prima facie evidence of conformance.

8.2.2 Marking

Standard steel 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. The examples below illus-
trate these marking requirements:

a. A 6!/4-inch collar manufactured by A B company with
213/16-inch bore and NC46 connections shall be stamped:

A B Co (or mark)

NC46-62 213116 SPEC 7

b. An 8!/4-inch collar manufactured by A B company with
2!3/16-inch bore and 63/ REG connections shall be stamped:

ABCo (ormark)

&4 213116 6°/s REG SPEC 7
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Table 13—Drill Collars

| 2 3 4 5 ¥
Ohisade Diameter Bace, +' {0 Lensth, £ +6 w. Revel Dhametps 4! leg, Q.ﬂﬂ‘mmﬁuw\

Dnill Collar Number® Db d 19 Dg Ratio®
NC23-3] 3/ 1'/a 30 3 2571
NC26-35 311 1172 30 317 /64 2.42:1
NC31-4] 4175 2 30 or 31 351 /sa 2.43:1
NC35-47 4%/4 2 30 or 31 433/64 2.58:1
NC38-50 5 24 30 or 31 494 2.38:1
NC44-60 6 2114 30 or 31 51 2.49-|
NC44-60 6 23116 30 or 31 St 2.84:1
NC44-62 61/4 21/4 30 or 31 578 2.91:]
NC46-62 6/4 213116 30 or 31 5%%32 2.63:1
NC46-65 6!/ 244 30 or 31 63132 2.76:1
NC46-65 6172 213116 30 or 31 64/32 3.05:1
NC46-67 64 214 30 or 31 6%/32 3.18:1
NC50-70 7 2144 30 or 31 61/64 2.54:1
NCS0-70 7 21316 30 or 31 61 /64 2.73:1
NC50-72 74 2316 30 or 31 64354 3.12:1
NC56-77 7314 21316 30 or3] 71964 2.70:1
NC356-80 s 213/16 30 or 31 73762 3.02:1
618 REG 8114 21316 30 or 31 74564 2.93:1
NC61-90 9 21316 30 or 31 8/8 3170
75/% REG 0l 3 30 or 31 81316 2.81:1
NC70-97 93/4 3 30 or 31 93/32 2.57;1
NCT70-100 10 3 30 or 31 9ll/3 2.81:1
8%/4 REG® ] 3 30 or 31 101/2 2.84:1

Notes:

|. See Figure 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. 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. Drill collars with 8'/4. 9'/2. and 11 inch out.
side diameters are shown with 6°/s, 7°/s, and 8°/8 REG connections, since there are no NC connections in the recommended bending strength
ratio range.

PSee Table 14 for tolerances.

“See Figure 17 and Table 16 for dimensions.

dSee 8.3.2 for nonmagnetic drill collar tolerances.

“Stress relief features are disregarded in the calculation of the bending strength ratio.

Table 14—Drill Collar OD Tolerances

| 2 K 4
' Size Tolerance Inclusive
Over Cut-of-Roundness®
Size: Quiside Diameter o m mm Under in. - mm
Over 2!/, to 31/2 inclusive 64 1.19 0 (LO35 - (.89
Over 3!/, to 4172 inclusive e 1.59 0 0.046 1.17
Over 4'/5 to 5'/2 inclusive 34 | 98 () 0.058 [.47
Over 5'/5 to 6!/2 inclusive 'R 3.18 0 0.070 1.78
Over 61/, to 81/4 inclusive 332 1.97 0 0.085 2.16
Over B!/4 to 91/2 inclusive VI 4.76 0 0. 100 2.54
Over 91/ Iia 6.35 () 0.120 3.05

Note: Out-of-roundness is the difference between the maximum and minimum diameters of the bar, measured at the same cross-secuon, and
does not include surface finish tolerances outlined in 8.1.4.2.
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Table 15—Drill Collar Surface Imperfection Removal

| 2
Maximum Stock Removal From Surface
Size: Outside Diameter - in. mim
Over 2'/2 10 31/2 inclusive 0072 (.83
Over 31/2 to 41/2 inclusive 0.090 2.29
Over 41/2 to 5'/2 inclusive 0.110 2.79
Over 51/2 to 6!/2clusive 0.125 318
Over 6'/2 to 81/4 inclusive 0.155 3.04
Over 8'/4 10 9'/2 inclusive 0.203 5.16
Over 91/2 0.480 12.19
VL "

iﬂ
. )
[z Tz

— Rotary box Rotary pin ?

connection connection

Figure 15—Drill Collars

-v—r-+ﬂ_._

Note: See Table 3.

1" {25.4 mm), 21/3;" {=0.79 mm)
We" (6.35 mm) R, 21/g4" (+0.40 mm)

//1.-15" =1"

D s "(254mm) R

154" (20.40 mm)
30° +1° '

2" (50.8mmmj | 2° (50.8 mm]
» LX sy sl — T‘ Dgg
{6.35 mm) | (26,35 mm)
& > ——A A
Boreback Box Stress-Relief Feature Pin Stress-Relief Feature

Note: See Table 6.
Figure 16—Connection Stress-Relief Features

7
(77, ety
/’ +1je4" (0.40 mm)
i
. Yy
\ \}L | /
457 £2° %7 Ly, (6.35 mm) R / \
+1/g4” (+0.40 mm)
- L - > 115" (38.1 mm) N 3002
R ‘24g" (3.18 mm) >
) J
Box Stress-Rellef Groove

Note: See Table 16,

Figure 17—Alternate Box Stress-Relief Feature
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Table 13—Drill Collars

——

| 2 3 i 5 ¥
Outside Diameler Bore, +1/,¢ = Length, ft. +6.1n. Bevel Diameter, +//sy Reference Bending Strength

Drill Collar Number® ph d /d Dy Ratio®
NC23-31 3l/8 11/4 30 3 2.57:1
NC26-35 3/ tis 30 31764 2.42:1
NC31-41 41/x 2 M or 3l 301 /64 2.43:1
NC35-47 43/ 2 30 or 31 433/64 2581
NC38-50) 5 2Y4 30 or 31 449 2.38:1
NC44-6) 6 21/ 30 or 31 5116 2.49:]
NC44-60 6 213116 30 or 31 5116 2.84:1
NC44-62 6'/4 2/a 30or3l] S7/s 291:1
NC46-62 6174 21316 30 or 31 54%32 2.63:1
NC46-65 612 2144 30 or 31 6/32 2.76:1
NC46-65 6172 21316 30 or 31 63/32 3.05:1
NC46-67 63/a 21/4 30 or 31 67132 3.18:1
NCS0-70 7 21/4 30 or 31 63 /64 2,54:]
NC50-70 7 213416 A0 or 31 63 /o4 2.73:1
NC50-72 7174 26 30 or 31 643 /64 3.12:1
NC56-77 734 21315 30 or 31 71964 2,70:1
; NC56-R0 4 21316 30 or 31 731 /64 3.02:1
6°18 REG 8174 21316 0 or 3l 745/54 2.93:1
NC61-90 9 21315 30 or 31 8/x 3.17:1
7°18 REG 9l/ 3 30 or 31 81316 2.81:1
NC70-97 93/4 3 0 or 31 95/32 2.57:1
NC70-100 10 3 30 or 31 9li/3 2.81:1
8%/8 REG® 11 3 30 or 3] 1012 2.84:1

Notes:

|. See Figure 15.

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

“The dnill collar number consists of two parts separated by a hyphen. The first part is the connection number in the NC style. The second pan,
consisting of 2 {or 3) digits. indicates the dnll collar outside diameter in units and tenths of inches. Drill collars with 8l/a, 912, and 11 inch out-
side diameters are shown with 6°/3, 7°/8, and 8°/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 dimenstons.

dSce 8.3.2 for nonmagnetic drill collar tolerances,

“Stress relief features are disregarded in the calculation of the bending strength ratio,

Table 14—Drill Collar OD Tolerances

] 2 3 4
o aize lolerance Inclusive
Over Out-of-Roundness*
Size: Outside Diameter in. - mim Under . mim
Over 2V/; 10 3V/2 inclusive o4 1.19 0 0.035 089
Over 3'/; to 4'/2 inclusive 6 1.59 0 0.046 1.17
Over 41/3 10 5'72 inclusive Slea |.98 0 0.058% |.47
Over 5'/5 to 6!/2 inclusive '/ 3.18 0 0.070 1.78
Over 6'/5 to 8!/4 inclusive k> 3.97 0 0.085 2.16
Over 81/4 10 9'/2 inclusive o 4.76 0 0,100 2.54
Over 91/2 '\/a 6.35 0 0.120 3.05

Note: Out-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 hinish tolerances outlined in 8.1.4.2,
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Table 15—Dirill Collar Surface Imperfection Removal

] 2
Maximum Stock Removal From Surface
Size: Ouiside Diameter o n mm
Over 21/2 10 31/2 inclusive 0.072 1.83
Over 31/2 10 41/2 inclusive 0.090 2.29
Over 41/2 to 5'/2 inclusive 0.110 2.79
Over 51/2 to 6!/2 "clusive 0.125 3.18
Over 61/2 to 81/4 inclusive 0.155 3.94
Over 8'/2 to 91/2 inclusive 0.203 5.16
Over 912 0.480 12.19
- V=L -
T } | 27705
D, - - . g D,
 zzzz
— Rotary box Rotary pin —/
connection connection

Note: See Table 13.
Figure 15—Drill Collars

_.I le— 1° (25.4 men), =Yaz" (0.79 mm)

~ - /g™ {6.35 mm) R, =s" (£0.40 mm)
/N850 210

T.P.F.

D og (254 mm) R

# /gy [£0.40 mm)
30° +1° '

L% 2 (50,8 mm) | 2* (50.5 mm| .
-+ anil =gl —e D_;:;_:
{=8.35 mm) | (=635 mm)
A ~A —H A
Boraeback Box Stress-Relief Feature Pin Strass-Relief Feature

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

7Y, Lkt 7/

“'”54.' {0.40 mm)

45° +2° \1;. {6.35 mm) R 2 \*

t‘.a“ (0,40 mm]

F,

/!
Lad
o

L]
o

-

L b—l-(—»-l‘l 7" (38.1 mm) -
+1/g" (3.18 mm) e

J A /

Box Stress-Rellef Groove

4

Note: See Table 16,

Figure 17—Alternate Box Stress-Relief Feature
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Figure 18—Low Torque Feature for 85/8 REG Connections Machined on ODs Larger
Than 10772 Inches (266.7 Millimeters) Excluding Bit Boxes

Table 16—Stress-Relief Features for Drill Collar Connections

I . 3 4 5 &)
Length Shoulder Diameter of Cylinder Taper of Area Length
Face to Last Thread Area of Box Behind Cylinder Area Diameter of Pin Shoulder Face 10
Number or Scratch of Box Member Member of Box Member Member at Groove Groove of Box Member
Size and Style in., + 14 in, m., + g =0 in. inJfe, £y in . in., +0=.031 in, m., + 0 =Yy in,
of Connection® Ly Deg TPF Dxc Lac
NC35 31/4 364 2 3.231 38
NC38 31 315/32 2 3.508 35/8
NC40) 4 3232 2 3.772 478
NC44 4 4 2 4.117 4/q
NC46 4 413/64 2 4.326 41/
NC50 4 4778 2 4,742 4l/g
NC56 4172 45154 3 5.277 437%
NC61 5 51564 3 5.839 58
NC70 55 5564 3 6.714 53/
NCT77 6 675/64 3 7.402 6'/y
41/, REG 34 3% 3 4.013 3/x
4> FH 3lp 361/64 3 4.180 358
51/, REG 414 415 3 4869 43/8
6°/s REG 41/ 5932 2 5417 4%/y
73%/3 REG 44 535%/64 3 6.349 47/
83/ REG 4718 %32 3 7.301 5
Notes:

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

*Connections NC23, NC26, and NC31 do not have sufficient metal to accommodate siress-relief features,

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
t+ 6, — 0 inches (+152.4, — 0 millimeters).

8.3.1.2 Bore Eccentricity

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

Note: The purpose of the eccentricity specification in the center of a
nonmagnenic collar is to 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
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drill collars may be produced as bottom hole drill collars hav-
ing an API REG box connection at the lower end. These con-
nections shall conform with the requirements of Section 10.
The drill collar OD ranges with applicable lower box connec-
tion sizes are shown in Table 8.

8.3.2 Material Requirements

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

8.3.2.1 Mechanical Properties

The minimum required mechanical properties are shown in
Table 20.

Outside surface hardness shall be measured per the current
edition of ASTM EIO for information only. Correlation
between hardness and material strength is not reliable.,

8.3.2.2 Magnetic Properties

8.3.2.21 Relative Magnetic Permeability
Measurements

Drill collars shall have a relative magnetic permeability
less than 1.010. Each centification of relative magnetic perme-
ability shall identify the test method. The manufacturer shall
also state whether tests have been performed on individual
coliars or on a sample that qualifies a product lot. One lot is
defined as all matenal 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 microtesla. 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 differential field along 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 axial orienta-

tion, in which case it shall be taken from within 0.5 inch (12.7
millimeters) of the bore surface, or it may have a tangential
orientation, in which case its midpoint shall be from within
(0.5 inch (12.7 millimeters) of the bore surtace.

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-
sive residual stress.

8.3.2.4 Ultrasonic Evaluation

Drill collar bodies shall be inspected ultrasonically 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 e) within the material that is to be
bored out. Alternately, complete inspection after boring is
acceptable.

The current editions of ASTM E 114 (direct contact method),
ASTM E214, and/or ASTM El1001 (immersion method) pro-
vide procedures for establishing examination techniques, The
following further defines a satisfactory NDE procedure:

a. A sound section of the drill collar body shall be used as the
calibration standard.

b. For the direct contact method, transducer size shall be | to
11/8 inches (25.4 to 28.6 millimeters) diameter.

¢. Ito 3 MHz transducers are acceptable.

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

e. A dnll collar containing an area in which the back reflec-
tion height is less than or equal 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 parallelism between the
scanning and reflecting surfaces.

8.3.3 Marking

Nonmagnetic drill collars conforming to this specification
shall be die stamped with the manufacturer’s name or identify-
ing mark, “Spec 7" nonmagnetic identification, manufacturer’s
serial number, outside diameter, and bore. The example below
illustrates these marking requirements. Locations of the mark-
ings and the application of additional markings shall be speci-
fied by the manufacturer. Following is an example:

An 8!/4-inch collar manufactured by A B Company with

213/16-inch bore and a 6%8 REG conncection, shall be
stamped:

A B Co (or mark)

81/4 213/16 NMDC  6Y8 REG SPEC 7




SPECIFICATION FOR ROTARY DRILL STEM ELEMENTS 27

Table 17—Mechanical Properties and Tests New Standard Steel Drill Collars

I 2 3 4 5
S Minimum Yield Strength Minimum Tensile Strength
Drill Collar Elongation, Minimum, With Gauge Minimum
DD Range Length Four Times Diameter, Rrinell
inches psi N/mm? i N/mm? percent Hardness
31/5 through 67/ | 10,000 7158 |- 402,000 Q65 13 285
7 through 11 100,000 689 135,000 931 13 285

Notes:
I. Tensile propertics shall be determined by tests on cylindrical specimens conforming to the requirements of the current ASTM A370, 0.2 per-
cent 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 a longitudinal direction, having the
centerline of the tensile specimen [ inch (25 millimeters) from the outside surface or midwall, whichever s closer to the outside surface.

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

Table 18—Connections for Bottom Hole Drill Collars

Bevel Diameter

Size: Outside Dhameter Bowtom Box Connection i+ ey mm £ {1.4{)
4178 1o 412 inclusive 2/ REG 39964 91.68
43/4 to 5 inclusive 3'/2 REG 4764 104.38
6 to 7 inclusive 412 REG 521/64 135.33
7 to 7'/4 inclusive 5'/2 REG 6l 165.10
74 to 9 inclusive 6/« REG 723/64 186.93
91/2 10 10 inclusive 75/8 REG 815/32 215.11
11 inclusive 838 REG 935/64 242.49

Table 19—Additional Nonmagnetic Drill Coliars

] 2 3 4 5 6
Outside Diameter Bore Length ft, m Bevel Miameter
L Df
Drill Collar n +ie =0 +16 -0 +6 -0 <1524 -0 ! feg + (.4 Ref. Bending
Number in. min in. mm in, mm in. mm Strength Ratio
NC 50-67 614 171.5 2306 71.4 30or3l 9.140r945 6% 159.5 237:]"

Note: See Figure 15 and Table 13,
*The NC 50-67 with 2%/ ID has a bending strength ratio of 2.37:1, which is more 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
Dnll Collar Minimum Yield Swength  Minimum Tensile Strength Minimum  Minimum Yield Strength  Minimum Tensile Strength  Minimum
OD Range, Elongation, Elongation,
inches psi N/mm? psi N/mm? percent psi Nimm? psi N/inm? percent
31/2 through 67/8 110,000 758 120,000 827 I8 110,000 758 140,000 965 12
7 through 11 100,000 bEY 110,000 758 20 100,000 680 135,000 93l 13

Notes:

L. 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 meter) of the end of the drill collar and, at the manufacturer's option,
may be oriented in either the lengitudinal or transverse direction. The specimen’s orientation shall be reported. The midpoint of the specimen
gauge section shall be, at minimum, | inch (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 furmished 1n sizes as specified on the
purchase order. See Recommended Practuce 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 ol the cutting edge of the bit shall con-
form to the size designation, within the following tolerances:

Size of Bit Tolerance
in. n. mim
1.75 to 134, inclusive  +1/32-0 +0.80-0
14 to 17172, inclusive +16-0 +1.59-0
17%/s and larger +312-0 +2.38-0

9.1.3 Connections

Roller bits shall be fumished 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
20, and shatll be pin or box.

9.1.4 Marking

Bits shall 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 1s an example:

A 77/8 bit manufactured by A B Company, with 4'2 REG
rotary connection shall be stamped as follows:

ABCo (ormark) 78 SPEC?7 4lf2  REG

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

9.2.1 Diamond Bit Tolerances

Diamond dnilling 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 dnlling 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.

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
l-inch steel with ODs equal to nominal bit sizes plus 1'/2
inches (38.1 millimeters).

b. “Go" gauge ID should equal nominal bit size plus 0.002
inch (0.051 millimeter) clearance with a tolerance of + 0.003,
— 0 inch (+ 0.076, — 0 millimeter).

¢. *No Go” gauge 1D shouild equal minimum bit size (nomi-
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 as follows:

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 “Nao Go™
gauge (product not too small).

c. Both the “Go" and *No Go" gauges should be within 20°F
(11°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 as follows:

a. Diamond drilling bits and PDC bits 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 1s an example:
A 71/2 bit manufactured by A B Company with 4!/2 REG
rotary connection shall be stamped as follows:

ABCo (ormark) 7'22 SPEC7 412 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"
as follows:

A B Co 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 dimensional requirements have
been met.

(or mark)
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L Bit size | . Bil size less
! —
| +0.002 in. *2003 Neg Tol -0.002 in. ‘2 0%

(+D.051 mm *2078) (-0.057 mm *¢900)

007"

Nom. bit size +1.5 in,
— (+38.1 mm) —=

Nom. bit size +1.5 in.
~— (+38.1mm) =+  1in.

Go Gauge No-Go Gauge
Figure 19—Diamond Bit and PDC Bit Gauge Dimensions

Table 21—Roller Bit Connections

2

3

4

Size of Bit
inches

Size and Style of Rotary

1.75 to 2.24 inclusive
2.25 to 3.49 inclusive
3.50 to 4.50 inclusive
43/¢ to § inclusive
575 to /g inclusive
7'/5 to 9%y inclusive

91/5 10 143y inclusive

14175 10 1845 inclusive

1855 t0 26 inclusive

27 and larger

Bit Sub Bevel Diumeter?

Bit Bevel Diameter?

inches = Y4

millimeters + (.40

Pin Connection inches £ 1/gy millimeters + 0.40

| REGP 1.468 37.29
1172 REG* 1.932 4907
23/8 REG 3.047 77.39
2718 REG 339/64 91.68
312 REG 47 /64 104.38
412 REG 521 /64 135, 33
6°/% REG 72364 186.93

6°/8 REG or 75/8 REG
73/8 REG or 8°/8 REG
83/8s REG

6wt Or B1/32

815/32 or 935764

035 feq

186.93 or 215.11
215.11 or 242,49

242.49

“Bevel diameter is the outer diameter of the contact face of the rotary shouldered connection.
*1 REG is interchangeable with most | MT, | AMT, and 1 AMMT threads.
¢ 11/2 REG is interchangeable with most 11/2 MT, 1'/2 AMT. and 11/2 AMMT threads.

Table 22—Blade Drag Bit Connections

1.500
1.964
3.078
34 joa
-:I'J'.f'{q
523764

7% /64

725164 or 8172

812 or 937/6e

937 j6q

38.10
40 89
78.18
03.66
105.17
136.13
187.72
187.72 or 215.90
215.90 or 243,28
243 28

| 2 3 4
Size of Bit Size and Style of Rotary Bit Sub Bevel Diameter® - Rit Bevel Diameter®
inches Connection mches £/ millimeters 0.40 inches =gy millimeters +0.40
1.75 to 2.24 inclusive | REG 468 37.29 1,500 810
2.25 to 3.49 inclusive 11/2 REGE® 1.932 49.07 1.964 49.89
3.50 to 4.50 inclusive 248 REG 3.047 77.39 3.078 78.18
4%/y to 5 inclusive 27/ REG, pin or box 33%64 91.68 3464 93.66
55 10 7V/g inclusive 3'/2 REG, pin or box 47/04 104.38 4%64 105.17
7112 10 8'/5 inclusive 4'/2 REG, pin or box 52164 135.33 54364 136.13
8%/x to 97/5 inclusive 5'72 REG, pin or box 642 165.10 6!7/4, 165.89
larger than 97/g 6°/8 REG, pin or box 7264 186,93 7704 187.72

“Bevel diameter is the outer diameter of the contact face of the rotary shouldered connection.
°1 REG is interchangeable with most | MT, 1| AMT, and | AMMT threads.
¢ 1172 REG is interchangeable with most 112 MT, 11/2 AMT, and 1'/2 AMMT threads.
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Table 23—Diamond Drilling, Diamond Core, and PDC Bit Tolerances

1 2
0D Tolerance!
Bit Size, OD

inches inches millimeters

63/4 and smaller +0-0.015 + 0038
6>/32 to 9 inclusive +0-0.020 +0-051
91/12 10 134 inclusive +0-0.030 +0-0.76
1353210 17172 inclusive +0-0.045 +0-1.14
17'7/32 and larger +0-0.063 +0-1.60

%It 1s recognized that certaun applications may warrant the manufacture of PDC bits to tolerances other than those shown in Table 23. When man-
ufactured, such bits are considered outside the scope of this specification.

Table 24—Diamond Drilling Bit and PDC Bit Connections

1 2 3 4
Siae of Bit Size and Style of Rotary Bit Sub Bevel Diameter® Bit Bevel Diameter
inches P Connection inches + /g4 millimeters + ().4() inches + 1y millimeters + (.40
1.75 to 2.24 inclusive 1 REGP 1.50¢) 38.10 1.532 38.91]
2.25 1o 3.49 inclusive 1112 REGE 1.932 49.07 1.964 49.89
3.50 to 4.50 inclusive 2318 REG 3.047 77.39 3.078 78.18
417132 to 5 inclusive 27/s REG 3964 91.68 341 /64 93.66
51132 to 7Y% inclusive 12 REG 47/s4 104,38 4%/64 105.17
7'%32 to 938 inclusive 4'/2 REG 52164 135.33 523764 136.13
91332 to 14172 inclusive 6/8 REG 72304 186.93 75/64 187.72
1416 to 18172 inclusive  6°/% REG or 79% REG 723 /64 0r 815432 186.93 or 215.11 7564 or 81/2 187.72 or 21590
18916 and larger 75/ REG or 8%/8 REG 815/32 or 933/64 215.11 or 242.49 8172 or 93 7/e4 218.90 or 243.28

“Hevel diameter 1s the outer diameter of the contact face of the rotary shouldered connection.
b REG is interchangeable with most | MT, | AMT, and | AMMT threads.
1 1/2 REG is interchangeable with most 11/2 MT, 11/2 AMT, and 1!/2 AMMT threads.
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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 inch
(0.05 millimeter).

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

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 bits, shall not deviate from the design axes of the
product by an angle greater than () degrees, 3 minutes, 26 sec-

onds (0.001 inch per inch [0.001 millimeter 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 The lead tolerance of rotary shouldered connections
s as follows:

a. £ 0.0015 inch per inch (+ 0.0015 millimeter per millime-
ter} for any inch (millimeter) between the first and last full
depth threads.

b. = 0.0045 inch (+ 0.114 millimeter) between the first and
last full depth threads, or the sum of 0.001 inch (0.025 milli-
meter) for each inch (mm) between the first and last full depth
threads, whichever is greater.

10.2.6 'The taper tolerance of rotary shouldered connec-
tions is as follows:

a. Pin thread: + 0.030, — 0.000 inch per foot (+ 2.50. - 0.00
millimeter per meter) average taper between the first and last
full depth threads,

b. Box thread: + 0.000, - 0.030 inch per foot (+ 0.00, - 2.50

millimeter per meter) average taper between the first and last
full depth threads.

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

10.2.7 Pin base diameter dimensional requirements are as
follows:

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

b. The Dy rdimension, 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
are as follows:

Number Connection Equivalent Con nection

NC26 23/% TF
NC31 2718 IF
NC38 312 IF
NC40 4 FH
NC46 4 IF
NCS0 472 TF

The number in the Connection Number, Column | of Table
23, 1s 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 1 12
Pitch Minimum
Connection Taper,Inches Diameterof  Lurge  Diameter of  Small Length Length Depth of Box
Numberor  Thread Threads PerFooton Thread st Diameter Flat on Pin  Diameter of pin® of Box Box Counter-bore
Size Form PerInch  Diameter Gauge Point  of Pin + Veq of Pin +0 =g Threads® 4% -0 +142 - Ve
C D, Dyg Dg Lpe Lyr Lac Qc
Number (NC) Style
NC23 V-0.038R 4 2 235500  2.563 2.437 2.063 3 378 /R 2378
NC26 V-0.038R 4 2 2.66800 2876 2.750 2.376 3 31y 3578 215114
NC31 V-0.038R 4 2 3.18300 3.391 3.266 2.808 31 358 4178 329764
NC35 V-0.038R 4 2 3.53100 3.739 3.625 3.114 33/4 37/R 4318 315
NC38 V-0.038R 4 2 3.80800  4.016 3.891 3.349 1 41/ 45/g 45/cq
NC40 V-0.038R 4 2 4.07200 4.280 4.156 3.530 4y 43y 518 4ll/3;
NC44 V-0.038R 4 2 4.41700 4625 4.499 3.875 41/ 45/8 518 4t /16
NC46 V-0.038R 4 2 462600 4834 4.709 4.084 4142 4318 51/8 42933
NC50 V-0.038R 4 2 504170  5.250 5.135 4.500 41/ 45/8 51/ 5316
NC56 V-0.038R 4 3 5.61600 5.876 5.703 4.626 5 51/8 55/3 53416
NC61 V-0.038R 4 3 6.17800  6.438 6.266 5.063 5lh 5518 6l 6'/2
NC70 V-0,038R 4 3 7.05300  7.313 7.141 5.813 6 6'/x 63/g T8
NC77 v-0.038R 4 3 7.74100  R.000 7.828 6.376 6l/2 6°/8 78 81/16
Regular (REG) Style
| REG V-0.055 é 1.5 1.15400 1.281 1.233 1 .094 1.50 2.00 2.13 1.301
112 REG  V-0.055 6 1.5 1.54100  1.668 1.621 | 418 2.00 2.125 2.63 1.688
27 REG  V-0.040 5 3 2.36537  2.625 2.515 1.875 3 3/ 35/ 2116
27R REG  V-0.040 5 3 2.74037 3.000 2890 2.125 31/ 35/% 41/8 L LTS
Il REG V0040 5 3 323987 3500 3.390 2.562 33/ 3713 438 36
412REG  V-0.040 5 3 436487  4.625 4515 3.562 414 43y 47/8 4116
SI2REG  V-0.050 4 3 523402 5520 5410 4.333 43/4 47/ 538 537164
638 REG  V-0.050 4 2 575780  5.992 5.882 5.159 5 51/s 5378 6116
798 REG V0,050 4 3 6.71453  7.000 6.890 5.688 5174 53 5713 7332
88 REG  V0.050 4 3 7.66658 7952 7.840 6.608 53/ 572 i 83/64
Full-Hole (FH) Style
512 FH V-0.050 4 2 5.59100 5.825 — 4,992 51/ 5%/8 52932
65/ FH V-0.050 4 2 6.51960  6.753 = 5.920 5 51/8 553 627/32
Notes:
|. See Figure 20.

2. All dimensions are in inches unless otherwise specified. See Appendix M for metric table.
“For rolling cone drill bits only, the tolerance is + 0, — ¥16.

PL g7 is the length of threads in the box measured from the make-up shoulder to the intersection of the non-pressurc flank
and crest of the last thread with full thread depth.
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This detail standard for drill collars, optional
with manufaciurer for all other drill stem
elements (dimension D, and 0.062, z0.015
inch [1.59, £0.38 millimeters) radius at pin
hase).

=1 ', Max  The distance between the pin

v shoulder and the intersection of

' the pin base diamater with the
thread flank at the first point of

full thread depth cannol axceed |

15t point of full —,
thread depth

{ i
1 Y, inch {12.7 millimeters). /S Ii:tlur:jt of bavel on pin and box starting
i Vs thread is optional with manufacturer. Typical
| 1 Thread runout y 4 bevel angles range from 25° to 45°,
P ™
Ly N I ) .-"j_.-" " Lac =
45" . =—15" {12.7 mm) max a4 [ (15.9 mm) mint |
1.?. . : "—D.EEE" {'15 g mm} ...-__..- ) A ..-"'.l"'-- _ 45‘.
y | s ; :
/ \
\\'\ ’ | | r '
\ _.-""f Y
\\ o '
\\\\\\\\ -
AR 5 o
— | - -
Note: See Table 25.
“For drill birs anly, the allowable bevel angle is 45° ¢ 70°
| "For | REG and | '1'1 REG connections, use 00.40" (JU.2 mm) maux.
“For | REG and 1'/, REG connections, use (:438" (1 1.1 mm) max.

Figure 20—Rotary Shouldered Connections

Table 26—Product Thread Dimensions Rotary Shouldered Connections

! 2 3 4 3 6 7 8 9 10 I
Width of Flaw

Radius at
Reference Reference  Reference Root Thread
Thread Height, Thread Height, Truncation Reference Crest Root  Comers Form
Thread Pitch Taper  Not Truncated  Truncated S Truncation Crest Root Radius r
Form F in./ft. i1 f'n = 'ﬁ; .f;-,.-,. =l ..'II:rl _£1 Fcn = F:.u -F:r:: Fr_-.' Frm = Py +0.008
V-(0.038R 0.250000 2 0.2 16005 0121844 0038000 (.05616] 0.065 0038 0.015
V-(1.038R (.250000 3 0.215379 0.121381 (0.038000) 0.055998 .065 — (0.)138 GOl15
V-0.040 0, 200000 3 0.172303 0.117842 {.020000 0.034461 0.040 — (0.020 0.015
V-03.050 .25 3 0.215379 0.147303 0.025000 0.043076 0.050 — 0.025 0.015
V-(0L.050 0.250000 2 (0.2 16005 ().147804 0.0250(x) 0.043201 0.050 - 0.025 0.015
V-0.055 0. 166667 1.50 0.144200 (}.055900 (040600 0.047600 0.055 0.047 - 0.015
Notes:

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

Taper here shown

5
} exaggeraled
H h i
hr ,

r t e — h,

+
Pin .- Sts

Axis of thread ———\ “

Note: See Table 26.

Figure 21—V-0.038 Product Thread Form
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p *
s, Taper here shown
1 exaggerated
H  h |
; *F'-'-" "T;E:I:"I
i '
A e h,
-
4
Pin e Sne
Axis of thread —\ gﬂ}

Note: See Table 26.

Figure 22—V-0.040 and V-0.050 Product Thread Form

p

- Taper here shown

| exaggerated

. fos

!

[ [
1 fl’s

f;
. ) rs
Axsofthread —— | 4

Note: See Table 26.

Figure 22a—V-0.055 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 as required in Section 13,

Notes:

I: The use of reference master gauges in checking product threads
should be mimmized. Such use should be confined to cases of dis-
pute that cannot be scttled by rechecking the working gauges against
the reference master. Good care should be exercised when the refer-
ence master gauge 15 assembled on a product thread.

2: It is not necessary that authority to use the APl monogram be pro-
cured n order 1o purchase API reference master gauges, but the pur-
chaser of such gauges must comply with all the stipulations on
calibration and retest as given in this specification.

3: It is not necessary that a manufacturer own all possible sizes of
rotary reference master gauges, even though he may own or have
access to hardened and ground working gauges. It is therefore per
nussible that a registered reference master may be borrowed in order
to assure the dimensional integrity of these working gauges, so long
as the reference master meets the requirements specified in Sections
2 and 13. Furthermore, the borrower must be able to show docu
mentation and traccability as required 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 gauges in such condition as to 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
gauge as the transfer standard. The standoff value, S, of certi-
hed 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
(0 establish the standoff value, Sy, of the working plug gauge.
The certified reference master plug gauge is used to establish
the standoff value, S;, of the working ring gauge. S; and S,
are measured values that the working gauges stand off from
therr 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
primanly as the basis for establishing the limits of wear or secular
change n the gauges. Deviation from this initial S value should be
taken into account in establishing working gauge standoff value.

11.4 STANDOFF TOLERANCES

Tolerances on standoft 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 constitute a cause
for rejection. It is therefore permissible for a connection to be
marked with the API monogram if it meets the API specifica-
tion before the application of the surface treatment.

11.5 CALIBRATION SYSTEM

Owners and users of API 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 calibration 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 calibration 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.
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Plane of rotary shoulder
/- Plane of gauge point
s0or a1
i£.025 mm| . Cert ref msir ring gauge
Datail A 3 ert ref msir plug gauge
oSt M l
Cert ref msir ring gauge

Detail B iE § thrlun{plu
N NN

gauge,

Detail C

00000 00W0In  # |
(0.00100.25 mm) 1 _

Cert ref mstr plug g.au f

Detail D

e ) +0.000 in.
ﬁ' S - 0,010 in Product box

Detail E % -.

al
S
{T.;._gs =, Cenrt ref mstr ring gauge

.13 mm

Working plug gauge
O R R BN

|

B
) 01k
LLCHS .

IS-?

Detail G
|.

MNoles:
|. Detaal A at 6R°F, £2°F (20°C, 21.1°C).

: . —: (Hand hght)
2. Details B through H at ambient temperature. _
“For dnll bits oniy, the tolerance is +0.010), Detail H Product pin -
- 0.031 in. (+0.25, - 0.79 mm). |

Figure 23—Rotary Shouldered Connection Gauging Practice




SPECIFICATION FOR ROTARY DRILL STEM ELEMENTS a7

12 Gauge Specification, Rotary
Shouldered Connections

12.1 GRAND AND REGIONAL MASTER GAUGES

Grand and regional 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. Prior to use, all
regional master gauges shall be certified as required in 13.1.

12.2 REFERENCE MASTER GAUGES

Reference master gauges shall 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, all reference
master gauges shall be certified as required in 13.1.

12.3 WORKING GAUGES

Working gauges shall conform to the dimensions specified
in Tables 27 and 28, Figures 25 (see notes) and 26, and to the
tolerances specified in Table 31. All working plug gauges
manufactured per Figure 25 shall 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 shall be located within the limits of 1.080 to
|.120 inches (27.43 to 28.45 millimeters} from the surface
used to determine standoff.

Notes:

1:Working plug gauges made prior to June 30, 1987 conform to
Figure 24.

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

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

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

5. Working plug gauges made per Figure 24 may be modified to
conform to Figure 25.

12.4 GENERAL DESIGN

All plug and ring gauges shall be hardened and ground.
Hardness shall be a minimum of Rockwell C55 or equivalent
hardness on a superficial scale. Threads on 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.
(auges shall be fumished with fitting plates as illustrated in
Figures 24 and 25.

12.5 LEAD

The lead of plug and ring gauges shall be measured parallel
to the thread axis along 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 conform
to the mating standoff dimensions specified in Table 27, the
interchange standoff dimensions listed below, and the toler-
ances specified in Tables 29, 30, or 31. The interchange stand-
off for plug and ring gauges against grand, regional, and
reference master gauges shall conform to the following limits:

a. Regional masters against grand masters:
I. 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:
l. Minimum standoff ~ 0.621 inch (15.77 millimeters).
2. Maximum standoff  0.629 inch (15.98 millimeters).
¢. Working gauges against reference masters:
|. Minimum standoff  0.621 inch (15.77 millimeters).
2. Maximum standoff 0,629 inch (15.98 millimeters).

Note: The requircments 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 require-
ments. If the errors in one or more thread elements are at or near the
maximum limits allowed by Tables 29, 30, or 31, then the errors on
other thread elements must be well within the limits to compensate.
Difterences in lead in mated gauges are partially or completely com-
pensated by difference in taper.
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Table 27—Gauge Dimensions Rotary Shouldered Connections

[ 2 3 4 5 6 7 [ Y 10 I 12 13 14
' Pitch Dia. Major Dia. Minor Dia. Pitch Dia,  Total  Dia.of  Total  Outside
Taper  at .625 at 625 a 625  atl375  Length Plug  Length Dia.of Dia of
Thread  Threads in/ft.on  Gauge Gauge Gauge Gauge Plug Fitting Ring Ring Counter- Mating
Size Form  Perlinch Dia Point* Point® Point® Point* Gauge Plate Gauge  Gauge bore  Standoff
Log Lyg Dy 0 S
Number (NC) Style Gauges
NC23 V-0.038R 4 2 235500 244868 226132 2.23000 3 2.056 238 37/g 2521 D.625
NC26 V-0.038R 4 2 266800 276168 257432 2.54300 3 2.3069 2/ e 2834 0.625
NC31 V-0.038R 4 2 3.18300 3.27668 308932 305800 3'n 2.884 2'/8 5lig 3.349  0.625
NC35 V-0.038R 4 2 353100 3.62468 343732 340600 3a 3.232 3/8 Sils 3.697 0.625
NC38 V-0.038R 4 2 380800 390]68 371432 3.68300 4 3.509 38 538 3974 (0.625
NC&) V-0.038R 4 2 407200 4.16568 397832 394700 412 3.773 3748 57is 4.239  0.625
NC44 V-0.038R 4 2 441700 451068 4.32332 429200 4'h 4.118 378 6°/8 4,583 0.625
NC46 V-0.038R S 2 462600 471968 4.53232 450100 4l/2 4.327 3'/g 652 4.792 0.625
NCS50 V-0.038R <} 2 504170 5.13538 494802 491670 412 4.743 34 7i/8 5.208 0.625
NC56 V-0.038R - 3 561600 570938 552262 5.42850 5 5.318 43/g 7q 5782 0.625
NC6I V-0.038R 4 3 617800 6.27138 6.08462 599050 5/ 5.880 47/g g2 6.344 0.625
NCT0 V-0.038R ! 3 7.05300 7.14638 695962 6.86550 6 6.755 538 93/g 1.219 0.625
NCT77 V-(1.038R 4 3 774100 7.83438 7.64762 7.55350 6'/2 7.443 5778 1014 7907 0.625
Regular (REG) Style Gauges
| REG V-0.055 6 1.5 115400 118790 1.00980 1.06030 1500 Noplate 1.125 2500 1360 0375
112 REG V0.055 6 1.5 154100 1.574%0 139680 144730 2000 Noplate 1.750 2875 1.688 0.375
238 REG V-0.040 5 3 2.36537 245875 227199 2.17787 3 2.131 23/8 34 2.531  0.625
27/s REG V-0.040 5 3 2.74037 283375 264699 255287 3l 2.506 2718 4l/a 2906  0.625
312 REG V-0.040 5 3 323987 333325 314649 305237 3Ya 3005 3/ 5 3406 0.625
412 REG V-0.040 5 3 4.36487 445825 427149 417737 4/ 4.130 3k 61/4 4531 0.625
572 REG V-0.050 4 3 523402 535324 511479 504652 4 4,956 4148 7 5427 0625
6°/8 REG V-0.050 4 2 575780 587740 5.63820 5.63280 5 5.448 4318 8l/a 5949  0.625
73/8 REG V-0.050 4 3 671453 6.83375 6.59531 6.52703 54 6421 4 92 6906 0.625
8°/8 REG V-0.050 4 3 7.66658 7.78580 7.54735 7.47908 5% 1.373 434 0% 7.858 0625
Full-Hole (FH) Style Gauges
5'2 FH V-0.050 4 2 559100 5.71060 547140 5.46600 5 3,292 4'/8 T4 5784  0.625
63/ FH V-0.050 4 2 651960 663920 640000 6.39460 5 6.210 4% 9 6.711  0.625
Notcs:

1. See Appendix J tor dimensions of obsolescent connections shown in parentheses in this table.

2. See Figures 24 and 25.

3. All dimensions in inches at 68°F, £ 2°F. See Appendix M for metric table.
4, Gauges are the same for numbered connections (NC) and obsolescent connections when shown on the same line.
“I'he values in Columns 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 values in Column 7 apply only to ning gauges.
12.9 MISCELLANEOUS ELEMENTS

Diameter of fitting plate, dimensions Ly, L., Dg, and O
(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 rematin within
the standoff limits specthed in 12,11,

12.10.1 Regional and reference master gauges shall 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 ceruficate of retest shall
also report the mating and interchange standoft 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. Fre-
guency of retest shall ensure that mating and interchange
standoft is maintained within the requirements of 12.11. A
calibration system as specified in 11.5 shall be used to estab-
lish frequency of retest.
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. L | Notes for Figures 24 and 25; L _ n—
Uy (127 mm) o ¥, in. (191 mm) 1. See Tuble 28 Yigin. (12.7 mm) 10 %, in. (19,1 mm)
(Depending on size of gauge) | 2. The thicknesx of fitting (Depending on size NW] '
Cramferfing ~|  [—pe?§ 40 0 R 553 millmewn) ok I e 0, 004 ey
= a0 0.4 mm) 53 millmeters) maxi- -
ﬁteaw?}a!_ o —tf_{g_ga n._max o mum foral gwge sizes SV Chamiocfiting —— G 'g:ganr:wm max | “'g—"..;:.m. |
fﬂm} 2 . (0.8 mmi l and NC50 und smaller, and ~ plates where J i
' 0.437 inch (11.10 millime- ‘ihunn—:.n'_,_z in
ters) maximum for all gauge (0.8 MM 1
sizes 6% and NCS& and 45" Rel
Larger —l S0
3. Working pauges made Note 2
prioe 10 June 30, 1990 may . 5 —=
. conform to Figure 24 and 1.080-1 120 in
“ap wrlre T wpble providing [0 245 1 ret
ge gj} Ref they meet all other require- ]
- __G!Hm point I_ _EMIS i = ments of 2.3, Gauge point L Axis
2 g

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

1211 RETEST STANDOFF

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

a. Regional masters:
I. Minimum standoff
2. Maximum standoff
h. 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-
scnbed in 12.8 shall conform to the following wear limit tol-
erances from the originally established mating values. Any
gauges not conforming to these wear limit tolerances shall be
reconditioned or removed from service.

Axial Tolerance
+ 0.0005 inch (0.0127 millimeters)
- 0.0013 inch (0.0330 millimeters)
+ 0.0005 inch (0.0127 millimeters)
- 0.0023 inch (0.0584 milhimeters)

+ 0.0005 1nch (0.0127 millimeters)
~0.0023 inch (0.0584 millimeters)

12.12 RECONDITIONING

Regional masters
Reference masters

Working gauges

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.
Regional 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

Figure 25—Working Thread Gauges?
Rotary Shouldered Connection
All Sizes and Styles

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,

1213 MARKING

Plug and ring gauges shall be permanently marked by the
gauge manutacturer with the markings given below. Plug
gauges should preferably be marked on the body, although
marking on the handle is acceptable on gauges in small sizes
or when the handle is integral with the body. Any markings
considered necessary by the gauge maker may be added. Plug
gauges and ring gauges shall be marked as required in items a
through g as follows:

a. APl Monogram-—certified regional master and certified
reference master gauges only.
b. Size or number of gauge, as given in Column 1, Table 27.
¢. Style of connection as follows:

1. NC ROTARY.

2. REG ROTARY.

3. REG LH ROTARY.

4. FH ROTARY.

5. IF ROTARY.

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

¢. 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 all 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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A certified regional master or a certified reference master
NC38 rotary gauge shall be marked as follows:

g. Mating standoff— The initial mating standoff of reference
master gauges and working gauges shall be marked on the
ring gauge only. Mating standoff values determined by pen-
odic retest as specified 1n 12.10 shall not be marked on refer-
ence master or working gauges.

ABCo (or mark) NC38 Rotary

Registration Number

Following are examples:
A certified regional master or a reference master NC56
rotary gauge shall be marked as follows:

ABCo (ormark) NC56 Rotary

Date of Certification

Mating Standoff

Registration Number

Date of Centification
Mating Standoff
An NC56 working gauge shall be marked as follows:
A B Co NCS56 Rotary

Mating Standoft

(or mark) Spec 7

A certified regional master or a certified reference master
4172 REG rotary gauge shall be marked as follows:

ABCo (or mark) 4'/2 REG Rotary s of thread " age
Registration Number ' Roots may be sharp or undercut -
Date of Certification MNote: See Tables 28, 29, 30, and 31.
Mating Standoff Figure 26—Gauge Thread Form
Table 28—Gauge Thread Dimensions Rotary Shouldered Connections
I 2 3 4 5 6 7 R 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 /1 1"[: frs S Jes fen
V-0.038R 4 0.2500 2 0216005  GL101459% 0053385 (0.053385 0061161 0.06116i
V-0.038R - 0.2500 3 0.215379  0.100996*  (0.053385 (053385 0.060998 0.060998
V-0.040 3 (0.2000 3 0.172303 (0.093383 0.03946{) 0.039460 0.039460 0.039460
V-0.050 4 0.2500 3 0.215379 0.119219 0.048080 0.048080 0.048080 (.048080
V-0.050 4 0.2500 2 0.216005 0.119605 0.048200 0.048200 00.048200 (.048200
V-0.055 6 0.166667 1.5 0. 144200 0.089000 Not applicable (sharp) 0.055100 0055100
Notes:

I.In computing thread herght and truncation, account has been taken of the cffect of taper in reducing thread height for a given pitch, as com-
pared with values for the same pitch on a ¢ylinder.

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

3. See Figure 26.

4. All dimensions in inches at 68°F. See Appendix M for metnc table.

“The hy, dimiension for V-0.038 R 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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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 67/ and NC50 and smaller + 0.0004 Lead":

Sizes 7°/s and NC56 and larger + (0.0005 Sizes 1 through 5'/2 and NC23 through NC50 + 0.0006
Major diameter at gauge point +(0.002 Sizes 6/2 and NC56 and larger + 0.0007
Diameter of fitting platc + (0015 Taper<4:

Lead®: L.y 3'/2 and shorter -0.0004 -0.0012
Sizes 63/% and NCS50 and smaller + 0.0004 Leg 3%/8 through 4 -0.0004 -0.0014
Sizes 7°/8 and NC56 and larper + (LOO0S Lyy 4!/4 through 4'/2 - 00004 -00016

Taper®: Lo 4%/8 through 5 -0.0004 -—-0.0018
Lyp 3'/2 and shorter +0.0004 —0.0000 Lep S'/8 through 51/2 —-0.0004 -0.0020
Ly 3/8 through 4 +0.0005 - 0.0000 Ly, 5°/8 through 6 -0.0004 -0.0022
Ly 4'/8 through 4'/2 +0.0006 —0.0000 Half angle of thread £ 15 min
Lye 4°/8 through 5 +0.0007 -0.0000 Length Ly, + 332
Ly, 5'/8 through 5'/2 +0.0008 - 0.0000 Crest truncation:

Ly 5%/% through 6 +0.0009 - 0,0000 Sizes 6°/8 and NC 50 and smaller + (0.00120
Half angle of thread + 7 min Sizes 7°/8 and NC 56 and larger +0.00125
Length L, /32 Outside diameter D + /64
Crest truncation: Diameter of counterbore 0 +0.015

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

Sizes 7°/8 and NC 56 and larger + 0.00125

Notes:
|. See Figure 24,

2. All dimensions in 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 excceding the full length of thread

less one full thread at each end.
Ly values are listed in Table 27, Column 11.

The pitch cone of the ring pauge is provided with a2 minus taper in order to minimize variations in 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 E:Eiﬁ"gg poing + 0.0002 Minor diameter at gauge point + 0.002
Lead™: [cadb:
Sizes 3'/2 and smaller * 0.0002 Sizes 3'/2 and smaller + 0.0003
Sizes 4 to 83/%, inclusive + 0.0003 Sizes 4 to 878, inclusive + 0.0004
Taper€ + 0.0004 Taperc4 - 0.0006
+ 0.0001 -0.0012
Half angle of thread (minutes) 5 Half angle of thread (minutes) + 10
Length L, +3/32 Length L, +3/32
Crest truncation + 000112 Crest truncation + (0.0011
Outside Diameter Dg + /64
Diamcter of counterbore () + 0.015
Mating standoff 5 £ (.00]

— 1 e

Notes:
1. See Figure 24.

2. All dimensions in inches at 68°F, £ 2°F. See Appendix M for metric table.
“Helix angle correction shall be disregarded in pitch diameter detcrminations.
"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 11.
4The pitch cone of the ring gauge is provided with a minus taper in order to minimize variations in interchange standoff duc to lead errors.
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Table 31—Tolerance On Working Gauge Dimensions

Plug Gauge Ring Gauge
Element Tolerance - - Llement Tolerance

Pitch diameter at gauge point™: Minor diameter at gauge point + 0.002
Sizes 6°/8 and NC50 and smaller + 0.0004 Lead®:

Sizes | through 5!/2 and NC23 through

Sizes 7%/8 and NC56 and larger + 0.0005 NCS50 + 0.0006

Major diameter at gauge point + 0.002 Sizes 6°/8 and NC56 and larger + 0.0007

Diameter of fitting plate +0.015 Taper©:

Lead™ L, 3'/2 and shorter -0.0004 -0.0014
Sizes 6°/8 and NC50 and smaller + (.0004 L.y 3°/8 through 4 -0.0004 -0.0016
Sizes 7%/8 and NC56 and larger + 00005 L.y 4!/8 through 4172 ~-0.0004 —0.0018

Taper<: Lyy 43/8 through § -0.0004 -0.0020
L,y 3'/2 and shorter + 0.0006 -~ 0,0000 L. 5'/8 through 5'/2 ~0.0004 -0.0022
L,y 3%/8 through 4 +0.0007 —0.0000 Ly 55/8 through 6 -0.0004 -0.0024
L, 4!/ through 41/2 +0.0008 - 0.0000 Half angle of thread + 15 min
Ly, 4%/ through 5 +0.0009 - 0.0000 Length Ly, +3/32
Ly, 5'% through 5'/2 +0,0010 - 0.0000 Crest truncation:

L 55/8 through & +0.0011 =0.0000 Sizes 6°/2 and NC 50 and smaller + (.00120
Half anglc of thread + 7 min Sizes 7°/8 and NC 56 and larger +0.00125
Length L, + 332 Outside diameter Dg + /64
Crest truncation: Diameter of counterbore ¢J +(0.015

Sizes 6°/% and NC 50 and smaller + (.00120 Mating standoff S + 0,001

Sizes 7°/8 and NC 56 and larger +0.00]125

-

Motes:

1. See Figure 25.
2. All dimensions in inches at 68°F, + 2°F. See Appendix M for metric table.
“Helix angle correction shall be disregarded in pitch diameter determinations.
PMaximum 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 cnd.

€Ly, values are listed in Tablc 27, Column 11.
%The pitch cone of the ring gauge is provided with a minus taper in order to minimize variations in interchange standoff due to lead errors.
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13 Gauge Certification, Rotary
Shouldered Connections

13.1 CERTIFICATION AGENCIES

New and reconditioned regional 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 Institute of Standards and Technology shall be
the certifying agency for all 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, Gaithers-
burg, Maryland, U.S.A.

b. National Physical Laboratory, Teddington, England.

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

d. National Measurement Laboratory, Lindfield, N.S.W..
Australia.

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

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

Note: Application to become an API Gauge Certification Agency is
open to any metrology laboratory capable of demonstrating compli-
ance with API policy and specified requirements. Interested parties
shall notify the APl Upstream Segment at 1220 L Street, NW, Wash-

ington, D.C. 20005. Appendix E of this specification outlines certifi-
cation agency reguirements.

13.2 GENERAL REQUIREMENTS

Regional master and reference master gauges shall be cer-
tified in complete sets, e.g., a reference master plug and a ref-
erence master ring. A single gauge may be certified only if
accompanied by a previously certified mating gauge. When a
previously certified mating gauge is used, the certificate of
certification shall be furnished to the centifying agency as
proot 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

For each set of gauges that complies with all requirements,
the gauge manufacturer shall obtain a certificate from the cer-
tifying agency as evidence of the gauge accuracy. The certifi-
cate shall contain the following information:

Name of certifying agency.

Signature of inspector.

Date of certification.

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

L - S C

f. Interchange standoff measurement.
g. Statement of compliance to 13.7.
h. Statement of compliance to Section 12.

13.4 INTERCHANGE STANDOFF

All new and reconditioned reference master gauges shall
be submitted to one of the agencies referenced in 13.5 or 13.6
for determination of interchange standoff against grand or
regional master gauges, as required 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 Institute of Standards and
Technology, Gaithersburg, Maryland. These grand master
gauges are used to check the interchange standoff of both
regional 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 pauges.

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

13.6 REGIONAL MASTER GAUGES

Appendix F lists the agencies that have on deposit, in avail-
able sizes and styles, regional master gauges. These regional
master gauges arc 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 pauges.

13.7 DETERMINATION OF STANDOFF

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

a. During the test all pieces entering into the measurement shall
be at 4 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 mineral oil shall be
wiped on the threads with clean chamois skin or bristle brush.

¢. 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).

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.
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Table of Weights
[-1b. (0.454 kg) weight for gauges in sizes | and '/2.

2-1b. (0.908 kg) weight for gauges in sizes 2°/8 and 27/8
and NC23, NC26, and NC31.

3-1b. (1.362 kg) weight for gauges in sizes 31/2 and 4
and NC35, NC38, NC40, NC44, NC46, and NC50.

and NC56 and NC61.

5-1b. (2.270 kg) weight for gauges in size 7°/8 and
NC70.

o =

6 2/ in.
(152.4 £3.2 mm)
(i

6-1b. (2.724 kg) weight for gauges in size 8%/8 and
NC77.

+0 mm
(15'9 MM _0.4 mm

. 6%, £, in,
' {171.5 3.2 mm)

Figure 27—Torque Hammer

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,

13.89 MARKING

All sets of regional or reference master gauges found to be
in full conformance with the requirements of Section 12 shall
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, be identified 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:

A BCo (or mark) SPEC7 NC46 THD

15 Inspection and Rejection

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




APPENDIX A—SUPPLEMENTARY REQUIREMENTS

A.1

By agreement between the purchaser and the manufacturer
and when specified on the purchase order, the following sup-
plementary requirements shall apply.

General

A.2 Kelly Valves and Other Drill Stem
Safety Vailves

A.21 GASTIGHT SEALING SUPPLEMENTAL
REQUIREMENT

Kelly valves and other dril! stem safety valves have not his-
torically been designed with gas tight sealing mechanisms.
Valves that are designed to operate under these conditions are
known as gas tight valves. See A.2.2 for optional perfor-
mance verification testing that may be requested as a supple-
mental requirement by purchaser to verify gas tight sealing
design and for routine acceptance testing for each gas tight
valve supplied.

A.2.2 GASTIGHT SEALING PERFORMANCE
VERIFICATION TESTING

Supplemental performance verification testing of kelly
valves and other drill-stem safety valves designed and built to
this specification shall be carried out and/or certified by a
quality organization independent of the design function.
Since high pressure leak testing is potentially more hazardous
with gas than with low compressibility fluids, high pressure
gas testing shall be restricted to performance verification test-
ing. Nitrogen or other suitable non-flammable gas should be
used at ambient temperature conditions. Otherwise, low and
high pressure testing shall be conducted as per 4.5.2. No gas
bubbles shall be seen in the 5-minute test period.

For each valve manufuctured to the same specifications as
a valve that has been designed and verified as being capable
of gas tight sealing, a low pressure gas test to 90 psi, using
ambient temperature air, shall be performed using appropriate
parts of 4.5.2. No gas bubbles shall be seen in the 5-minute
test penod.
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A.2.3 H;STRIM SUPPLEMENTAL REQUIREMENT

When valve trim materials conform to the requirements of

NACE MR-01-75 for H,S service, at conditions specified by
the manufacturer, then the valve shall be designated “H,S
Inm™. H3S Trim may be requested as a supplemental require-
ment by purchaser.
WARNING: H,S Trim valves shall not be considered safe for
use in a sour environment, as defined in NACE MR-01-75,
since the material used in the body of H»S Trim valves is not
suitable for sour service.

A.2.4 SUPPLEMENTAL MARKING
REQUIREMENTS

Supplemental performance verification testing information
shall be applied in a separate milled recess. Designations
shall be used to indicate verified performance as follows:

Successful Gas Tight Sealing

Supplemental Testing: “Gas Tight”

H>S Trim Supplemental Requirement: “H»S Trim”

A.3 Tool Joint/Drill Pipe Weld Zone
A.3.1 SR1—FREQUENCY OF TESTING

One set of mechanical tests shall be conducted per lot or
200 welds, whichever is less.

A.3.2 SR2—CHARPY V-NOTCH TYPE A IMPACT
TESTS

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

A.3.3 SR3—MINIMUM VALUES

The minimum average value for the three specimens shall
not be less than 20 ft-Ibs. The minimum value for any single
specimen shall not be less than 17 fi-lbs,




APPENDIX B—INSTRUCTIONS FOR CARE AND USE OF
AP| 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
shightly 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
o1l 15 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
protection is advised 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
actually 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 regional
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 stiff brush. After cleaning,
the reference gauges should be inspected for damaged
threads, rust, etc. Gauges with bumns 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 adds to the friction. 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 o1l. 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 a vise. The vise should be of a heavy type and
firmly fastened to a rigid bench. This 1s of importance as
standoff values, especially 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.




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 a lathe 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,
1s rccommended for this purpose.

C.3 Bumrs or small scored places on the threads may be
stoned with a fine grade of stone. The stoning of scored
places extending all the way around the gauge is not approved
as the accuracy of the gauges may be seriously 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 mineral 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) material is recom-
mended. If gauges are received by the custodian in boxes
inadequate for retum shipment, the custodian will repair or
replace the shipping containers, and add cost to the inspection
fee. The gauges should be held rigidly in place in 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 The tops 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 retuming 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
regional 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 charge for the extra work. If the gauge is rusted 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 Institute 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 tumn. 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  Analternative method of shipment that eliminates the
need for services of a customs broker is by air freight to NIST
via Dulles Intenational 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  Transportation 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
charges for tests is required.




APPENDIX D—RECOMMENDED PRACTICE FOR CARE AND USE
OF WORKING GAUGES

D.1 A reduction in mating standoff of used working gauges
i1s 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 ning gauges be stored separately and
not made up in pairs. They should be coated with a good
grade of slushing o1l when not in use,
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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 slivers on
the gauging surfaces. Those observed should be removed
with a fine file or stone.

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




APPENDIX E—API GAUGE CERTIFICATION AGENCY REQUIREMENTS

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

Facility environment.
Inspection equipment.
Standards and calibration.
Personnel qualifications.
Organizational structure.
Documentation.

Storage and handling.
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APPENDIX F—AP| GRAND AND REGIONAL MASTER
ROTARY CONNECTION GAUGES
JANUARY 1, 1994

Note: Some information in these tables is outdated. API is working to update these listings.

Table F-1—Numbered Connections

NC26 NC31 NC35 NCI8 NC4H NC44 NC46 NC30  NC56  NC61  NCO

Gauge Registration Number

Grand Master Gauges

National Institute of Standards and Technology, 4401 4402 7000 4403 3005 7001 4404 4405 7002 7003 7004
Washington D.C., U.S.A.

Regional Master Gauges

Chengdu Measuring & Cutting Tool Works, — - - 1831 - - “— 71832 — — —
Chengdu, Peoples Republic of China

Instituto Nacional de Tecnologia Industrial, 7012 7013 — 1014 8082 - 7015 7016 — — -
Buenos Aires, Argentina

Lone Star Gauge & Calibration, Houston, TX,  — — — 10400 - - — 10395 - — —
U.S.A.

National Institute of Metrology, Beijing, 7834 7835 7836 7837 7838 7839 7840 7841 7R42 7843 7844
Peoples Republic of China

National Physical Laboratory, Teddington, 4407 4408 7008 4409 3017 7009 4410 4411 7010 7011 =
England

National Rescarch Laboratory of Metrology, - 4420 — 4421 - — — 4422 — — —

[baraki, Japan

DilCnunlryTubquerdsIn.t:[.u:ulianL.u.buru- [ 706 — 1707 1708 1709 1710 10602 — 1711 1712 1713
tory, Baoji, Peoples Republic of China
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Table F-2—Regular Right-Hand (REG)

Size

23/g 2718 1172 4lf2 5in el 73R B8

e

Gauge Registration Number

Grand Master Gauges

Natonal Institute of Standards and Technology, 1101 1102 1103 | 104 1105 | TO0 1142 1701
Washington, D.C,, U.S.A.

Regional Master Gauges

Instinuto Nacional de Tecnologia Industnial, | 148 1149 1150 6501 6502 6503 6504 =
Buenos Aires, Argentina

Lone Star Gauge & Calibration, Houston, TX, U.S.A. 1122 1123 1124 1125 1126 1127 — 1128

National 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.S.W., _ 6022 6023 6024 — 6025 —
Australia

Oil Country Tubular Goods Inspection Laboratory, Baoji, 1714 1731 1715 — 1716 1717 1718 1719

’ People’s Republic of China

Table F-3—Regular Left-Hand (REG LH)

Size
238 2714 3l 4142 51 &%y 738 B3/

(Cauge Registration Number

Grand Master Gauges

National Institute of Standards and Technology, 1751 | 752 1753 1754 1755 1756 1779 1757
Washington, D.C., US A,

Regional Master Gauges

Lone Star Gauge & Calibration, Houston, TX, U.S.A. 1758 1759 1760 1761 1762 1763 - 1 764

National Physical Laboratory, Teddington, England 1771 1772 1773 1774 1775 1776 —_ -

National Measurement Laboratory, Lindfield, N.S.W., Aus- — — — 1916 - — — —
tralia

Oil Country Tubular Goods Inspection Laboratory, Baoji, 1724 1725 1726 — 1727 1728 1729 1730

Peoples Republic of China
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Table F-4—Full-Hole Right-Hand (FH)

Size
3 4 4112 5112 6w

Gauge Registration Number

Grand Master Gauges

Nattonal Institute of Standards and Technology, 3001 3005 3002 3003 3004
Washington, D.C., U.S.A. '

Regional Master Gauges

Chengdu Measunng & Cutting Tool Works, Chengdu, - - — 7833 —
People’s Republic of China

Insti_tut-:r Nacional de Tecnologia Industnal, Buenos Aires, Argen- 3031 3032 -
tina

National Physical Laboratory, Teddington, England 3016 3017 3018 3019 3020

National Research Laboratory of Metrology, Ibaraki, Japan 3027 3028 3030 -

National Measurement Laboratory, Lindfield, N.S.W., Australia - —_ 3228 — —

National Institute of Metrology, Beijing, Pcople’s Republic of — — — 7845 —
China

Oil Country Tubular Goods Inspection Laboratory, Baogs, 1720 — 1721 —_ 1722

*eople’s Republic of China

Table F-5—Internal-Flush Right-Hand (IF)

Size
23 27w 315 4 4t/ 5ljn

Gauge Registration Number

Grand Master Gauges

National Institute of Standards and Technology, 440 4402 4403 4404 4405 4406
Washington, D.C., U.S.A,

Regional Master Gauges

Instituto Nacional de Teenologia Industnial, Buenos Aires, 7012 7013 7014 7015 7016
Argentina

Lonc Star Gauge & Calibration, Houston, TX, U.5.A, — — 10400 — 10305 _

Naunonal Institute of Metrology, Beijing, People’s Republic of — — - - — 7846
China

National Physical Laboratory, Teddington, England 4407 4408 4409 4410 441 | 4412
National Research Laboratory of Metrology, [baraki, Japan — 4420 4421 - 4422 4423

Ol Country Tubular Good Inspection Laboratory, Baoiji, - — - - 1723
People’s Republic of Chima




APPENDIX G—RECOMMENDED THREAD COMPOUNDS FOR ROTARY
SHOULDERED CONNECTIONS

Note: It 1s recommended that the label of all containers of thread
compound for use on tool joints include the metallic content, by
welght, 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
galling and prevent excessive make-up. Excessive make-up
usually results in damage in the form of stretched or broken
pins and/or swelled boxes. APl Recommended Practice 7A |,
Recommended Practice for Testing of Thread Compound for
Rotary Shouldered Connections, provides recommendations
for testing the frictional performance of thread compounds
tor 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 FOR TOOL 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.

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 (.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 6( 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 APl Bul-
letin SA3 will produce excess make-up and are not recom-
mended for use on rotary shouldered connections.




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 instruments for determin-
mg 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 a time sufficient
to eliminate any temperature difference.

H.2.2 CARE OF INSTRUMENTS

The instruments described herein are precision instruments
and shall be handled in a careful 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 15 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 all
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 the inches per foot (millimeter per meter) basis.
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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 as illustrated in Figure H-1.

Note: A caliper having a maximum capacity lcss 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
external 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 dial gauge set so
that the zero position coincides with the maximum indication.
Successive measurements at the same radial position relative
to the axis of the thread shall then be taken at suitable inter-
vals for 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 radial 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

I 2 3 4 5 f 7

Thread Length Compensated Length
Thread Taper, Number Threads Pitch, {Parallel 10 Thread (Parallel to Taper Ball Paint Diameter,
lForm inches/foot Per Inch inches Axis). inches Cone), inches inches
V-0.038R 2.00) 4 (), 25000 I 1.00347 (0. 14400
V-0.038R 3.00 4 0.25000 | 1.O0778 0. 14400
V-0.04) 3.00 5 0,20000 I 1.D0O778 0.11500
V-0.050 3.00 4 (0.25000 | 1.OO778 0. 14400
V-0.050 2.00 4 (1.25000 I 1.00347 0.14400
V-0.055 1.50 6 0.16667 l 1.00195 0.09600)
V-0.065 2.00 4 0.25000 1 1.00347 0. 14400
V-0.076 1.50 + 0.25000 | 1.00195 0.14400
H-90 2.00 3ln 0.28571 2 2.00694 0.20203
H-90 3.00 iln 0.28571 2 201556 0.20203
SL-H90 1.25 3 (.33333 I 1.00136 0.23570
Notes:

I. Although only taper and lead measurements are recommended n this appendix, these ballpoint diameters would also apply to contour micro-
scope contact points tor measurg 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°

included angle and a ().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 as illustrated 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 tull 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 parallel to the thread axis can be
used to align the fixed contact for maintaining the same radial
position. The ditference 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-
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 preterably 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,

H4.3 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 a lead gauge of the type illus-
trated in Figure H-4. Lead gauges shall be so constructed that
the measunng 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-
allel to the taper cone instead of parallel 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




SPECIFICATION FOR ROTARY DRILL STEM ELEMENTS 63

accurate within a tolerance of = 0.0001 inch (0.003 millime-
ter), and between any two nonadjacent notches within a toler-
ance of £ 0.0002 inch (0.005 millimeter).

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

Figure H-2—Internal Taper Measurement

Figure H-4—Internal Lead Measurement

the adjusting screw, and the lock screw tightened. This
adjustment should be repeated until the gauge registers zero
when applied to the template under the procedure described
in H4.5,

H4.5 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 a small 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

J

Figure H-5—Standard Lead Template




APPENDIX —OBSOLESCENT TOOL JOINTS

Table |-1—Obsolescent Tool Joints With Taper Shoulder and Square Shoulder

I 2 3 4 3 f 7 ! 9 10 11 12 13 14
Tool Jomnt Shoulder
Taper Square
Drill  Outside  Inside  Dia.of  Bevel Dia Total Combined Dia.of Dia.of Radius
Pipe Dia. of Dia.ofPin Pinat  of Pinand Length Pin Box Length Box at Box al of
Tool Drill Pipe  Nominal Pinand and Box® Elevator Box Tool Joint Tong  Tomg of Pin Elevator Elevaior Elevator
Joint Size and  Weight*  Box  +'gs =1/ Upset  Shoulder Pin Spacc  Space and Box  Upset Upset  Neck
Designation® Style lb./1. +/35 12 Miix ey +My g £l +1/4 +i/y Max. Max., £y
D d Dpg Dy Lp Lyg Lg L Drg Dsg Ry

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

3172 FHe VAU 1230 43/8 .4 S LT 4364 10%/4 7 9l 16'n2 e w0 e
32 FHe v 1550 4378 21y /e 43 /s 10%/4 7 9l 1612 e 358 Y16
4 FH (NC40) 41U 14.00 5lis 2306 a6 51764 ' 7 10 17 FEIT 418 lja
4'/2 FH 4l 1680 54 3 41y, 517144 It 7 10 17 e A 174

4!/2FH 4'21EU 2000 534 3 41114 51713 ¥ 7 1) 17 416 4975 l/a

sli2 FH! 5121EU 2190 7 B s 62332 13 8 10 I8 sthhne  sllje l/a

sl il slhIEU  24.70 7 4 51116 62313 13 a 10 I8 sthe  sllpne 1

Internal-Flush (1F) Style

2YBIF(NC26) 2%BEU 665 138 13/ 2916 317764 B 6 7 13 29116 — .

2UBIF(NC31) 278 EU  10.40 4l/g 21/8 3316 3%1/64 9l/a 6 8 14 ¥he  ¥he s
3IRIF(NCIR) 3L EU 1330 s 2Mphe 3 437164 I 7 9l/2 161 37/g 373 316
A2IF(NC3S)  3l2EU 1550 5 2tne 37 4*7fe4 1 7 9l/2 16112 37y /8 Vit
4 IF (NC46) 4 FU 1400 54 31/4 4/ 572 ' 7 10 17 412 412 /4

415 IF(NCSOY  412FU 1660  Sd6'm 33 5  6Ne (5" 11152 7 10 17 5 5 I

AHIFINCSDY  4'/2EU 1660 Optéla 33 5 6'ha(53¥¥mn 11N 7 10 17 5 5 /4

$'LTF(NC50¥ 5 IFU 1950  Swdedr 3 slin  6lhe (5°%ea) 11172 7 10 17 s5!/8 sl/g fa

4155 IF (NCS0) S IEU 1950 Opt6la 3l st 6lhe(5%ear 1102 7 10 17 5 5l/8 i

MNotes:

I. See Figure 6.

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

3. Neck diameters (Dpg, Dyg, and Dyg) and inside diameters (d) of tool joints prior 1o 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'/16 became standard. CAUTION TO) USER —

As a result of this option, precaution is advised 10 make sure mating NC50 connections have the same beve] diameter.

“The 1vol-pint 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 100l joints when welded to the same size, style. and weight of drill pipe. See Special Note in
Table ]-1.

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

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

INCS0 (4172 1F) joint with 63/8- and 6!/2-inch OD is used on S-inch 1EU drill pipe to produce an ussembly variously known as S-inch Extra-Hole and 5-inch
Semi-Internal Flush.

“The inside diameter (Column 5) of the 31/2 FH tool joint was changed from 27/16 to 21/8 inch in Appendix H of the May 1979, Thirty-Second Edition of
Specification 7,

'Iﬁ@?ﬂ, the 5'/2 FH tool joints were reinstated as full standard in Table 7. The dimensions were retained here primarily so that Appendix I could continue

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

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

: > 3 p 5 6 7 - g 10 I 12
Taper.  Piich Dia, | Minimum
Connection inches per  of Thread Dia of Flai Small Length  Length of Depth Box
Number or Thread  Threads Per  foot on at Gauge Large Dia.  on Pin® Dia. of Pin Box of Box* Counterbore
Size Form Inch dia. Point of Pin +1/64 of Pin +# =lig Threads® Mg 0+l —liea
C Dy Dy Dg Lpe Ly Lgc Oc
Obsolescent Product Dimensions
Full-Hole (FH) Style
31/2 FH V-0.040 5 3 373400 3.004 3.056 33, 377y 43/ LT
4 FH? V-0.065 4 2 407200  4.280 4.156 3.530 4/ 45/g 5/ 411y,
442 FH V-0.040 5 3 453200 4792 — 3.792 4 4l/g 45/ 47/
Internal-Flush (IF) Style
23/s IF* V-0.065 4 2 2.66800  2.876 2,750 2.376 3 38 3514 215/)6
27/ IFA V-0.065 4 2 3.18300  3.39] 3.266 2.808 3 398 4178 34964
RID V-0.065 4 2 3.80800 4.016 3.891 3.349 4 4l/z 4518 43/64
4P V-0.065 4 2 462600 4834 4,709 4.084 a'r 45/8 5/8 4293,
4t/ 1P V-0.065 4 2 504170  5.250 5.135 4.500 412 45/8 5178 56
512 1F V-0.065 4 2 6.18900  6.397 - 5.564 5 51/s 58 62% 64
Notes:

I. See Table 25 for dimensions for numbered connections (NC),

2. Sce Figure 20.

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

“Connections in the number (NC) style are interchangeable with connections naving the same pitch diarneter in the FH and IF styles. Sec 10.3,

"Dimension Dy ¢ 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

dnll stem elements.

“Lgris the 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.

Special Note:

At the 1964 meeting of the API Committee on Drilling and Servicing Equipment, a new 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 I3 sizes in this new style were advanced to standard.

In this new style of connections, the size designation is a two-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 employaV
thread form having a 0.065-inch flat crest and a 0.038-inch rounded root. This form is desi gnated as the V-0.038R form. This V-
0.038R form mates with the V-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 I, 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 size in the IF style and one corresponds to the 4FH connection. Further, these six connections in 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

I 2 3 4 5 f 7 8 9 10 I 12 13 14
Pitch Dia. Major Dia. Minor Dia Totul Dia. of  Total  Outside
Taper, ot 625  at.625 at 625 Pitch Length  Plug  Length Dia of Dia. of
Thread Threads inft. Gauge Cauge Gauge Dia, al Plug Fitting Ring Ring  Counter- Mating
Size Form PerInch ondia.  Point® Point Point® F.375%  Gauge Plate Gauge  Gaupe bore  Standoff
L, I~ Dy Q S
(bsolescent Gauge Dimensions
Full-Hole (FH) Style Gauges
312 FH V-0.040 5 3 373400 3.82738 3.64062 3.54650 3%+ 3499 3l Sty 3900 0.625
4 FH (NC40) V0065 4 2 407200 4.16568 397832 3.94700 4li2 3773 37 57 4239 0.625
4172 FH V0.040 5 3 453200 462538 4.43862 434450 4 4297 ¥y 6!/ 4698 0625
Intermal-Flush (1F) Style Gauges
Y8 IF (NC26)  V-0.065 4 2 2.66800 2.76168 257432 254300 3 2369 2% 4'e 2834 0625
278 IF(NC31) V-0065 4 2 318300 327668 308932 305800 3'/2 2884 27 58 3349 0625
312 IF(NC38) V0065 4 2 380800 390168 3.71432 368300 4 3509 3 5% 3974 0625
4 IF (NC46) V-0.065 4 2 462600 4.71968 453232 450100 4'2 4327 3 612 4792 0625
412 IF(NC50)  V-0065 4 2 504170 5.13538 4.94802 491670 4'/2 4743 37w Y8 5208  0.625
5121F V-0.065 4 2 618900 628268 6.09532 606400 5 5800 4y 88  6.355 0.625
Notes:

|. 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. 5c¢ Fipure 24,

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

“The values i Column 5 and 6 apply only to plug gauges. The valucs in Columns 7 and 8 apply only 1o ring gauges.
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APPENDIX L—USE OF APl MONOGRAM

L.1 General

The following marking requirements apply to licensed
manufacturers using the API 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 APT license number, The license number
shall be adjacent to the API monogram. The location of the
date of manufacture shall be at the option of the licensee.

L.2 Kelly Valve and Other Drill Stem
Safety Valve Marking

Kelly valves and other drill stem safety valves produced in
accordance with this specification shall be die stamped using
a low stress steel stamp as follows:

a. Manufacturer’s name or mark. the API monogram, class of
service, date of manufacture, unique serial number, date of
manutacture (month/year), 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. As appropnate, indication of rotation direction required to
position valve in closed position on OD surface adjacent to
valve operating mechanism.

d. Indication of normal mud flow direction shall be marked
with an arrow (—) and the word “Flow".

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 upper connection. The lower
upset connection shall be die stamped on the OD with size
and style of the lower connection,

Following is an example:

A 4'/4 square kelly with a 658 REG left-hand upper box
connection and an NC30 night-hand lower pin connection
shall be marked:

On upper upset:
Mo-Yr

P

A B Co {or mark)

6°/3 REG LH

On lower upset:

NC50)

71

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 API monogram, date of
manutacture, and the size and style of connection (size and
style of tool joint) as shown in Column 1.

Following are examples:

a. An NC38 tool joint shall be stamped:

A B Co (or mark) Mo-Yr NC38

b. Data regarding the drill pipe shall be stenciled at the base
of the pin by the tool joint manufacturer for identification of
drill string components.

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 at 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 ol 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!/2 REG LH box connection on each end and
with a 21/4 inch inside diameter shall be marked as follows:

@ Mo-Yr

21/4 4!/2 REG LH

A B Co (or mark)
4!/» REG LH

h. A sub with NC31 pin connection on one end and NC46
box connection on the other end and a 2-inch inside diameter
shall be marked as follows:

NC31 2

A B Co (or mark) Mo-Yr

NC46

L.6 Drill Collar Marking

L.6.1 Standard steel drill collars conforming to this specifi-
cation shall be diec stamped on the drill collar OD with the
manufacturer’s name or mark, the APl monogram, outside
diameter, bore, and connection designation. The following
examples illustrate these marking requirements:

a. A 6l/a-inch collar with 2'3/16-inch bore and NC46 con-
nections shall be stamped:

A B Co (or mark)
NC46-62 213116

Mo-Yr
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b. An 8!/4-inch collar with 2'¥/i6-inch bore and 6% REG
connections manufactured by A B company shall be stamped:

A B Co (or mark) @ Mo-Yr
gl/a 21316 6/8 REG

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

Following is an example:
An 8'/4-inch collar with 2!%/1s-inch bore and a 6%/& REG
connection, manufactured by A B Compauny shall be stamped:

A B Co (or mark) @ Mo-Yr
8lia 21316 NMDC 6°/3 REG

L.7 Bit Marking
L.71 ROLLER AND BLADE DRAG BIT MARKING

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

Following is an example:

A T_"J’H bit with 4'!3 REG connection shall be stamped as

follows:
A

I ]
A BCo (ormark) 77/8 @ Mo-Yr 4'/2 REG

L.7.2 DIAMOND, CORE, AND PDC BIT MARKING

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

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:

AP| SPECIFICATION 7

A 71/2 bit with 41/2-inch REG connection shall be stamped
as follows:

i
i)
ABCo (ormark) 798 Mo-Yr 4%/8 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 propnietary nature, the connection on dia-
mond core bits will not be shown. The API monogram shal]
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-
torming to the threading and gauging stipulations of this
specification, shall be identified by stamping or stenciling the
product adjacent to the connection with the following:

4 Manufacturer's name or mark.

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

¢. Date of manufacture.

d. Size and style of connection.

The connection marking may be applied to products which
are not covered by API 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:

| inch (in.) = 25.4 millimeters (mm) exactly.

| square inch (sq. in.) = 645.16 square millimeters (mm<) exactly.
I foot (f1) = (.3048 meters (m) exactly.

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

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

| pound per square inch (psi) =0.00689476 newtons per square millimeter (N/mm?) for stress.
= 0.00689476 megapascals (MPa) for pressure,
| foot-pound (ft-1b) = 1.355818 Joules (J) for impact energy,

= 1.355818 newton-meters (N * m) for torque.
The following formula was used to convert degrees Fahrenheit (°F) to degrees Celsius (°C):

°C = 5/9 (°F-32)

[




74 AP| SPECIFICATION 7 .

Metric Table 2—Square Kellys

1 2 3 4 5 6 7 B 9 10 11 1213 14 15 16 17 I8 19 20 21 22 23

= e o owm R . YL L G caie e B d o m TR L. A% P —— B TS

Upper Box Connection

Length of Length

Drive Sec- Overall Hize and Outside
tion meters meters Drive Section Style LH  Diameter Bevel Diameter Lower Pin Connection
5

&k J v 2 8 &

2 E B i > 5 s B

8 » 4 w o B O O 5 % 4 B m s = 20 § 3

& 9 £ 5§ £ 2 w w = 9 B 5 & 5 & g5 &8 ¢ = 8§ g =2 =8

= 2 P E O F E 3 §et:i:ii: PiiozozEoit

> F O & O < =2 2 & &2 238 &£ & & & 3 2 & s © 3 & &=

(a) () () (© (@ @ & f (@ M (hy (hy (@) Q@ ) (hy () 0 (k)

in. mm f_.ﬂ LD L L ﬂff D{- n.:';__' R(' R{'{' ! f:'i_.r Ir};.- f.r;‘ ﬂF DF ‘DLH .I'.u_ D‘;. d

2lfs &35 11,28 12.19 635 B33 B255 79 413 1143 ﬁf'."ﬂ 4:a'r1_ 1969 146.1 4064 1861 1345 NC26  BS7 508 829 318
REG REG

3 762 11.28 12.19 762 1000 9843 05 492 1143 68 42 1969 1461 4064 1861 1345 NC3I1 1048 508 1004 445
REG REG

3lj2 B89 11.28 12.19 #5.9 1150 11270 127 564 1143 6°/8 4'/2 1969 146.1 4064 1860 1345 NC3B 120.7 508 1163 57.2
REG REG

AbJ4 0RO 1128 1554 12,19 1646 (080 1413 13970 127 699 1207 6°/8 412 1969 1461 406.4 1861 1345 NC46 1588 508 1453 714
REG REG

NCSD 1619 S08 1540 714

sljs 1334 10128 1554 12,19 1646 1334 1754 17145 159 857 1588 EE& 196.9 4064 186.1 1345 51/2 1778 508 1707 826

3 FH™

NC56™ 1778 S0R 171.1 K26

Notes:

l. See Figure 2.

2. All dimensions in mullimeters except lengths of drive section and lengths overall, which are given in meters.
1Size of square kellys is the same as the dimension Dg; across flats (distance between opposite faces) as given in Column 6.
MTolerance on Lp, +152.4, —127.0.

“Tolerance on L, 4+ 152.4, =)0

Tolerances on Dgy, sizes 212 to 31/2 inch.: + 2.0, - 0.: sizes 4'/a & 5Y4: +2.4, - 0.0. See 5.2 for sleeve-gauge test.
“Tolerance on D, sizes 2/, 3, and 31/2: 43.2, - 0.0; sizes 41/s & 5!/4: + 4.0, -0.0.

Folerance on D¢+, + 0.0, = 0.38.

ETolerance on R, all sizes, = 1.6,

bTolerance on Dy, and Dy g, all sizes, + 0.8,

"Tolerance on Ly and Lj, all sizes, + 63.5, = 0.0

IMolerance on Dg, all sizes, £ 0.4,

kTolerance on d, all sizes, +1.6, = 0.0). See 5.2 for drift-mandrel test.

IReference dimension only.

MSee note, 5.3.




SPECIFICATION FOR ROTARY DRILL STEM ELEMENTS

[4-

Metric Table 3—Hexagon Kellys

| 2 3 4 5 f 7 H 9 1 11 12 13 14 15 16 17 18 19 20 21 22 23
Upper Box Connection
Length of Length
Drive Section  Owerull Size and Ouiside
meters melers Drive Section Style, LH Diameter  Bevel Diameter Lower Pin Connection
g b o " z 5 U
g E § . EX EE
N - = o 2 S = ks = 3 3
- 24 = s = - I = = = = = o [
o« = = = = -2 B un ] A ;5’ ? =] = = <= a g =1 -5“ .5 -
QE-EE%E%]@%E.:'EEEEE B B2 o §5 BB 3 4
o = L i £ g
v s © & o < < < & & %52 &2 & & & 8§ & & 7 & 5 & Z2
in. mm Lp Ly L L Dpp D¢ Dee Re Ree Dy Dy Ly Df Dg Dy L Dy d
3 762 11.28 12.19 762 B57 RSTY 64 429 120 6% 42 1969 1461 4064 186.) 1345 NC26  B57 508 X29 118
REG REG
g sy 128 12.19 88.9 100.8 10000 64 500 133 658 4lfz 1969 1461 4064 186] 1345 NC31 1048 SO8 1004 445
/s REG REG
414 1080 1128 1554 1219 1646 1080 1222 12044 79 607 159 65 4'2 1969 1461 4064 1861 1345 NC38 1207 S08 1163 57.2
REG REG
54 1334 1128 1554 12,19 1646 1334 1516 14986 95 750 159 E,.ﬁ,ufg — 1969 — 4064 186 — NCa6 1588 508 1453 762
REG
NCSO 1619 S08 1540 826
6 1524 1128 1554 1219 1646 1524 1730 17302 95 865 159 {-,f'fﬂ — 19649 — 4064 18] — 512 FHE 1778 S08 1707 RBRO
REG
NCS6E 1778 SO8 171.1 889

MNotes:
I. See Figure 3.

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

“Size of hexagon kellys is the same as dimensions gy across flats (distance between opposite faces) as given in Column 6.
"Tolerance on Lp, + 152.4, - 127.0.

“Tolerance on L, + 152.4, - 0.0,

Tolerance on Dy, all sizes, + 0.8, - 0.0 see 5.2 for sleeve-gauge test,

“Tolerance on Dy, Dy g, D, and R, all sizes, 0.8,

"Tolerance on D¢, + 0.0, - 0.38.

ETolerance on Ly and L, all sizes, + 63.5, -0.0.

¥Tolerance on Dy, + 0.4,

"Tolerance on d, all sizes, + 1.6, - 0.0; see 5.2 for drift-mandrel test.

IReference dimension only.

XFor 5'/4 (133.4 millimeters) hexagon kellys a bore of 71.4 millimeters shall be optional, Sec note, 5.3.

Metric Table 4—Kelly Sleeve Gauge

Distance Across s Max. Fillet Radius
Kelly Size Min. Length of Gauge Square Hexagon Squire Hexagon
in. mim L D Dgy Rs Ry
2172 635 254 65.9 - 6.4 —

3 76,2 254 78.6 [N 1.9 4.8
3/ 88.9 254 91.3 R9.8 1.1 4.8
41/4 108.0 304.8 1.1 108.9 1.1 6.4
5V/a 133.4 304 .8 136.5 134.3 14.3 1.9

6 152.4 345 — 153.3 — 7.9

Notes:

I. See Figure 4,

2. All dimensions in millimeters.

3. Tolerance on {25, all sizes, +0.13, = 0.000.

4. Tolerance on nominal included angles between flats +0°, 30",
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Metric Table 7—Tool Joint Dimensions for Grade E75, X95, G105, and S$135 Drill Pipe

I 2 i 4 3 6 7 8 9 10 11 12 13 4
~ Drill Pipe Tool Joint
Outside Bevel Dia.  Total Combined Dia. of Dia.of Torsional
Diz of Inside ofPinand Length Pin Box Lengthof Pinat Boxat Ratio,
Nom. Pinand Dia. of Box Tool Tong Tong  Pinand Elevator Flevator Pin to
Tool Joint Sizeand Wtb Box Pin® Shoulder JointPin  Space  Space Box Upset  Upset Drill
Designation® Style kg/m  Grade 08 +4 08 +H4 46495 =64 +6.4 2127 Max. Maux, Pipe
D d D Lp Lpg Lg L Dpg Dy
NC26 228EU 990 E75 85.7 4445 B2.95 254.0 1778 203.2 381 6509 65.09 1.10

85.7 4545 B2.95 2540 1778 2032 38] 6509 6509 087
85.7 4545 82.95 254.0 1778 2032 381 6509 6509 0.79

NC31 278 EU 1549 E75 1048 53.98 100.41 266.7 1778 2286 4064 B096 8096 1.03
X95 104.8  50.80 100.41 266.7 1778 2286 4064 B0O96 8096 090
G105 1048  50.80 100.4] 266.7 1778 2286 4064 8096 8096 0.82

5135 (11,1 4128 100.41 2667 1778 2286 4064 8096 R096 0O.8?

NC3gd 312 EU 14.15 E75 1207 6826 11628 29219 2032 2667 4699 9843 9843 (09]
NC38 312 EU 1981 E75 1207 6826 11628 3048 2032 2667 4699 9843 9843 (.08
X95 1270 6500 11628 3048 2032 2667 4699 9843 0843 087

G105 1270 61.9] 116.28 3048 2032 2667 4699 9843 0843 (086

5135 1270 5398 11628 3048 2032 2667 4699 09843 9843 (R0

NC38 32 EU 23.09 E75 1270  65.09 11628 3048 2032 2667 4699 09843 9843 007
X95 1270 6191 116.28 3048 2032 2667 4699 9843 9843 (.83

G105 12700 53.98 116.28 48 203.2 2667 4699 9843 9843 090

NC40 32EU 2309 SI35 139.7 57.15 12740  292.1 1778 2540 4318 9843 9843 (.87
41U  20.85 E75 1334 7144 127.40  292.] 1778 2540 431.8 10636 10636 1.0]

X95 1334 68.26 127.40  292.1 1778 2540 4318 10636 10636 0.86

G105 139.7 6191 12740  292] 1778 2540 4318 10636 10636 093

S135 139.7 5080 12740  292.1 1778 2540 4318 10636 10636 0.87

NC46 4 EU  20.85 E75 1524 8255 145.26  292.1 1778 2540 4318 11430 11430 143
X95 1524 8255 145.26  292.1 177.8 2540 4318 11430 11430 1.13

G105 1524  B2.55 145.26 2921 I77.8 2540 4318 11430 11430 1.02

5135 1524  76.20 145.26 292.1 1778 2540 4318 11430 11430 094

aliz U 20.48 E75 1524  85.73 145.26  292.] 1778 2540 4318 11906 11906 1.20
412 TEU 24.73 E75 158.8 8255 145.26  292.] 177.8 2540 4318 119.06 11906 1.09
X95 [58.8 76.20 145.26 292.1 177.8 2540 4318 11906 11906 1.0

G105 IS8.8  76.20 145.26 292.1 [77.8 2540 4318 11906 11906 091

S135 158.8 6985 145.26 202.1 I77.8 2540 4318 11906 11906 081

412 1EU 29.79 E73 158.75 7620 145.3 292.1 1778 2540 431.8 11907 11907 1.07
X935 15875 6985 145.3 292.1 I'77.8 2540 4318 11907 11907 096

Notcs,

|. See Figure 6.

2. All dimensions are in mullhimeters.

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

4. Appendix I contains dimensions of obsolescent connections and for square clevator shoulders.

“The tool joint designation indicates the size and style of the applicable connection,

"Nominal 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 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 $135 Drill Pipe (Continued)

I 2 3 4 5 6 7 B 9 10 1 12 13 4
Drill Pipe Tool Joint
Ouiside Bevel Dia.  Total Combined Dia.of Dia. of Torsional

[ha of  Inside of Pinand Length P Box  Lengthof Pinm Box at  Ratio,

Nom, Pinand  Diu. of Box Tool Tong Tong  Pmand Elevator Elevator  Pin to

Tool Joint Sizeand Wtb Bux Pin¢ Shoulder JointPin  Spuce  Space Box Upset Lipset Drll
Designation® Style kg/m  Grade 8 +04 0.8 (.4 +.4 -95 +64 +6.4 +12.7 Max, Max, Pipe

D o D Lp Lpg Lg L Dpg Dye

G105 158.75 63.50 145.3 292.1 177.8 2540 4318 11907 11907 096
3135 15875 57.15 145.3 292.1 177.8 2540 4318 11907 11907 081

NC50 412 EU 2048 E75 16828 9525 154.0 2021 1778 2540 4318 127.00 12700 1.32
4'2BU 2473 E75 16828 9525 1540 2921 1778 2540 4318 12700 12700 1.23
X95 16828 9525 1540 2921 1778 2540 431.8 127.00 12700 097

G105 16828 9525 1540 2921 1778 2540 4318 12700 12700 0.88

SI135 16828 88.90 1540 2921 1778 2540 4318 127.00 12700 O8]

alp EU 2979 E75 168.28 92.08 154.0 292.1 177.8 2540 4318 127.00 12700 1.02
X95 16828 88.90 1540 2921 1778 2540 4318 127.00 12700 0.96

GIOS  168.28 88.90 1540 2921 1778 2540 4318 i27.00 12700 086

S135 16828 76.20 154.0 2021 1778 2540 4318 12700 12700 087

SIEU 2905 E75 16828 9525 1540  292.1 1778 2540 4318 13018 130.18 092
X95  168.28 88.90 1540 2921 1778 2540 4318 130.18 130.I1R 086

GI05  168.28 #2.55 1540 2921 1778 2540 4318 130.18 13018 080

SI135 16828 69.85 1540 2921 177R 2540 4318 130.18 130.1% 086

5I[EU 3813 E75 16828 88.90 1540 2921 1778 2540 4318 130.18 130.18 086
X75  168.28 76.20 1540 2921 1778 2540 4318 1308 130.18 086

GIOS 16828 6985 1540 2921 1778 2540 4318 13018 130.18 087

51 FH SIEU 2905 E75 177.80 95.25 170.7 330.2 2032 2540 4572 130.18 130,18 1.53
X95 [77.80 95.25 170.7 330.2 2032 2540 4572 13018 130.18 1.21

G105 177.80 9525 170.7 3302 2032 2540 4572  130.18 130,18 10w

§135 184,15 88.90 170.7 330.2 2032 2540 457.2 13018 130.18 098

S5IEU 3813 ET75 177.80 88.90 170.7 3302 2032 2540 4572 13018 13018 1.21
X935 177.80 88.90 170.7 3302 2032 2540 4572 13018 130.18 095

G105 184,15 88.90 170.7 3302 2032 2540 4572 13018 130.18 0.99

S135 184.15 8255 170.7 3302 2032 2540 4572 130.18 130.18 083

5'21EU 3262  E75 177.80  101.60 170.7 3302 2032 2540 4572 14446 14446 1.11
X95 177.80 95.25 170.7 3302 2032 2540 4572 14446 14446 (098

G105 184,15 88.90 170.7 3302 2032 2540 4572 14446 14446 102

S135 190.50  76.20 180.2 3302 2032 2540 4572 14446 14446 096

SI21EU 36,79 =75 177.80 101.60 170.7 3302 2032 2540 4572 14446 14446 099
X95 [84.15 8890 170.7 3302 2032 2540 4572 14446 14446 10]

MNotes:

I. Sce Fipure 6.

2. All dimensions are in millimeters.

3. Neck diameters (D, and D) and inside diameters (o) of tool joints prior to welding are at manufacturer's option. The above table specifies
dimensions after ﬁnaﬁ;lachining of the assembly.

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

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

"Nominal weights, threads, and couphngs 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 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, X85, G105, and S135 Drill Pipe (Continued)

I 2 3 4 5 6 T R 9 10 1 12 13 14
" Drili Pipe Tool Joint
Ouiside Bevel Dia.  Toal Combined Dia of Da.of Tomsional
Dia.of Inside ofPmand Length Pin Box Lengthof Pinat Boxat  Ratio,
Nom. Pinand [ha. of Box Tool Tong Tong  Pinand Elevator EClevator Pinto
Tool Joint Size and WP Box Pin* Shoulder JointPin  Space  Space Box Upset  Upset Drill
Designation? Style kg/m  Grade .8 +04 18 .4 +64 -95 64 6.4 +12.7 Max. Manx. Pipe
D d Dg Lp Lpg Lg L Deg Drg
G105 184,15 RR.90 170.7 330.2 203.2 2540 4572 14446 14446 (092
5135 190,50 76.20 180.2 330.2 2032 2540 4572 14446 14446 (QR6
6718 FH 618 1EU 37.54 E75 203.20 127.00 195.7 3302 2032 2794 4826 17621 176.21 1.04
X935 203.20 127.00 195.7 330.2 2032 2794 4826 17621 17621 0.82
G105 20955 120.65 195.7 330.2 2032 2794 4826 17621 17621 0.87
5135 21590 10795 193.7 330,2 2032 2794 4826 17621 17621 086
68 IEU 4129 E75 20320 12700 1957 3302 2032 2794 4826 17621 17621 0096
X95 20955 120.65 195.7 330.2 203.2 2794 4826 17621 17621 (.89
G105 209.55 120.65 195.7 330.2 2032 2794 4826 17621 17621 (.81
S135 215,90 10795 195.7 330.2 2032 2794 4826 17621 17621 080 |
Notes:
1. See Figure 6.

2. All dimensions are in mailimeters.

3. Neck diameters (D, and D,.) and inside diameters (d) of tool joints prior to welding arc 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.

"Nominal 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 88.9 mm (12.7 mm short) to accommodate 76.2 mm ID.

Metric Table 12—Float Valve Recess In Bit Subs

AFI Reg. Bit Box

Diameter of  Diameter Of Float Recess Length of Value Other Popular Connections
Valve Assembly R +.40 -0 Assembly A A
D (D plus 0.79) L Size +1.6 Size +1.6
42.07 42.86 149.2 23/g 231.8 NC23 231.8
48.42 49.21 158.8 271 254.0 NC26 241.3
61.12 61.91 165.1 31.& 266.7 NC3I 260.4
71.44 72.23 254.0 - - 31/, FH 355.6 |
719,38 80,17 2540 — - NC3R 362.0
BR.11 88.90 211.4 -’IU: 3254 NC44 3318
287 V3.66 3048 — == NC4d6 4255
08.43 00,22 247.6 51/, 374.7 NC50 368.3 I
121.44 122.24 288.4 6 /g 431.8 55 IF 431.8
— — - T35 438.2 5/, FH 431.8 I
— — - 85/g 441.3 NC61 4445
144.46 145.26 371.5 8/g 514.4 6fg IF 504.8
Note: All dimensions in millimeters.
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Metric Table 13—Drill Collars

I 2 3 4 3 f
Outside Diameter Bore Length m Bevel Diameter Ref. Bending

Drill Collar - ob +1.6 00 +152.4 mm +0.4 Strength
Number® in. mm d L4 De Ratio®
NC23-3] 37g 79.4 31.8 9.14 76.2 2.57:1
NC26-35 312 88.9 38.1 9.14 82.9 2.42:1
NC31-41 4/x 104.8 50.8 9.14 or 9.45 100 .4 243
NC35-47 434 120.7 50.8 9.14 or 9.45 114.7 2.58:1
NC38-50 5 127.0 57.2 9.14 or 9.45 121.0 2.38:1
NC44-60 6 152.4 57.2 9.14 or 9.45 144.5 2.49:
NC44-60 6 152.4 71.4 9.14 or 9.45 144.5 2.84:1
NC44-62 6/4 158.8 57.2 9.14 or 9.45 1492 2.91:4
NC46-62 6l/4 158.8 71.4 9.14 or 9.45 150.0 2.63:1
NC46-65 612 165.1 57.2 9.14 or 9.45 154 8 2.76:1
NC46-65 6l 165.1 71.4 9.14 or 9.45 154 .8 3.05:1
NC46-67 64 171.5 57.2 9.14 or 9.45 159.5 3.18:1
NC50-70 7 177.8 57.2 9.14 or 9.45 64,7 2.54:1
NC50-70 7 177.8 71.4 9.14 or 9.45 164.7 2.73:1
NC50-72 Tl/4 184.2 71.4 9.14 or 9.45 169.5 3.12:1
NC56-77 7314 196.9 71.4 9.14 or 9.45 185.3 2.70:1
NC56-80 8 203.2 71.4 9.14 or 9.45 190.1 3.02:1
6°/s REG 814 209.6 71.4 9.14 or 9.45 195.7 2.93:1
NC61-90 y 228.6 71.4 9.14 0r9.45 212.7 3.17:1
7°/8 REG 91/ 2413 76.2 9.14 or 945 2238 2.81;1
NC70-97 934 247.7 76.2 9.14 or 9.45 2326 2.57:1
NC70-100 10 2540 76.2 9.14 or 9 .45 2373 2.81:1
83/8 REGS 1] 279.4 76.2 9.14 or 9.45 266.7 2.84:1
Notes:
I. See Figure 15,

2. All dimensions in millimeters unless otherwise specified.

“The drill collar number consists of two parts separated by 4 hyphen. The first part is the connection number in the NC style. The second par, consisting of 2 (or
A) digits, indicates the dnil collar outside diameter in units and tenths of inches. Drill collars with 81/4 inch (209.6 mm), 91/2 inch (241.3 mm) and 11 inch (279.4
mm) outside diameters are shown with a 6%, 758, and 8%% REG connections, since there are no NC connections in the recommended bending strength ratio
range,

"See Table 14 for tolerances.

“See Figure 17 and Table 16 for dimensions.

ISee 8.3.2 for nonmagnetic drill collar tolerances.

“Stress relief features are disregarded in the calculation of the bending strength rano,
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Metric Table 16—Stress-Relief Features for Drill-Collar Connections

I 2 3 4 5 6

Length Shoulder Face Taper of Area Behind

ter Last Thread Scratch Diameter of Cylinder Cylinder Areas of Diameter of Pin IMember Length Shoulder Face 1o
Number or Size of Box Member Area of Box Member Box Member at Groove Groove of Box Member
and Style of mm, 1.59 mm mim, +{.40 -0.0 mm mm/m mm, <0.0 -0.79 mm mim, +0.0 -3, [8 mm
Connection® Ly D, +20.83 mm/m T.PM. Dg; Ly,
NC35 82.6 82.15 166.67 82.07 85.73
NC38 BR.9 88.11 166.67 89.10 92.08
NC4l) 101.6 92.87 166.67 95.81 104.78
NC44 101.6 101.60 166.67 104.57 104.78
NC46 101.6 106,76 166.67 107.59 104,78
NC50 101.6 117.48 I 66.67 120.45 104.78
NC56 114.3 121.84 230.00 134.04 117.48
NC6I 1270 132.95 230,00 148.31 130,18
NC70 139.7 152.00 250.00 170.54 142.88
NCT7 152.4 166.29 250.00 188.01 155.58
412 FH 88.9 96.44 250.00 106.17 92.08
412 REG 95.25 04 46 250.00 101.93 98.43
5li2 REG 108.0 114,30 250.00 123.67 I11.13
6°/8 REG 114.3 134.14 166.67 137.59 117.48
73/% REG 120.7 148.83 250.00 161.26 123.83
85/8 REG 123.8 172.24 250.00 185.45 127.00

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

I 2 3 4 5 fi 7 8 9 in I 2
Diameter
Connection Taper  Puch Dia.of  Lurge of Flat Small Lengthof Minimum  Depth of Box
Number or Thread Threads Per mm/mon Threadat  Diameter onPin  Diameter Pin® Length of Box Counterbore
Size Form 25.4 mm Dia.  Gauge Point  of Pin +0.4 of Pin  +0 -3.18  Threads® 4953 00 +0.79 -0.40
C Dy Dy r s Lpc Lt Lae O
Number (NC) Style
NC23 V-0.038R 4 166.67 39.817 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 60.35 716.20 79.38 G2.08 74.61
NC31 V-0.038R 4 166.67 80.8482 86.13 82.96 71.32 88.90 92.08 104.78 87.71
NC35 V-0.038R 4 166.67 BO.6R74 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 08.83 85.06 101.60 104.78 117.48 103.58
INC4() V-0.038R 4 166.67 1034288  108.71 105.56 80.66 114.30 117.48 130.18 [10.33
NC44 V-0.038R 4 16067 1121918 11748 114.27 08.43 11430 117.48 130.18 119.06
NC46 V-0.038R 4 166.67 117.5004 12278 119.61 103.73 114.30 117.48 130.18 124.62
NC50 V-0.038R 1 [66.67 128.0592 133.35 130,43 114.30 114.30 117.48 130.18 134,94
NC56 V-(L.O38R 4 250.00 1426464 14925 11486  117.50  127.00 130.18 142 88 150.81
NCeol V-0.038R 4 25000 1569212 16353 159.16  128.60 139,70 142 B8 155.58 165.1
NC70 V-0.038R 1 25000 179.1462  185.75 181.38 147.65 152.40 155.58 [68.28 187.33
NC77 V0.038R 4 250.00 196.6214 203.2 198.83 161.95 165.10 168.28 180.98 204.79
Regular (REG) Style
| REG V-0.055 6 125.00 29.3116 32.54 31.32 21.79 38.10 20,80 3,10 33.05
11/2 REG V-0.055 6 125.00 39.1414 42.37 41.17 36.02 30.80 33.98 66.80 42,88
238 REG V-0.040 5 250.00  60.0804  66.68 63.88 4763  76.20 79.38 92.08 68.26
2’/ REG V-0.040 5 25000  69.6054  76.20 73.41 5398 8890 9208 104,78 71.79
32 REG V-0.040 5 250.00 R2.2927 88.90 86,11 65.07 93.25 98.43 111.13 90.49
412 REG V-0.040) 5 250.00  110.8677 11748 [14.68 90 .47 100795 111,13 123.83 119.06
512 REG V-0.050 4 250.00 1329441 14021 13741 11006 12065 123.83 136.53 141.68
6°/s REG V-(L050 4 166.67 146,248 152.20 14940 131.04 127.00 130.18 142,88 153.99
7718 REG V-0L.050 4 250,00 170.5491 177.80 175.01 144,48 133.35 136.53 149.23 184.15
8%/8 REG V-0.050 - 25000 1947311 20198  199.14 167.84 13653 13970  152.40 204.39
Full-Hole (FH) Style
52 FH V-0.050 4 |66.67 1420114 147.96 — 126.80 127.00 130.18 142 88 150.02
67/8 FH V-0.050 4 166.67  165.5978 171.53 — 150.37 127.00 130,18 142.88 173.83
Notes:
I. See Tigure 20,

2. All dimensions are in mullimeters,
“For rolling cone drill bits only, the tolerance is + 0.0), - 4.8 mm.

Nl g is the 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.




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 obsolescent connections when shown on the sime line.
3. See Figures 24 and 25.
4, All dimensions in millimeters a1 20°C, £ 1.1°C, unless otherwise specified.
“The values in Column 5 and 6 apply only to grand. regional, and reference master plug gauges. The values in Column & apply only to working plug gauges. The
values m Column 7 apply only to ring gauges.
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Metric Table 26—Product Thread Dimensions Rotary Shouldered Connections
| 2 3 4 5 f 7 B 9 i
Width of Flat
Reference  Reference  Reference Root Reference Radius at
Thread Thread Height, Truncation Crest Thread
Thread Pitch Taper Height, Not  Truncated Srn ™ Srg Truncation Crest Root Root Radius Comers
Form n mm/m  Truncated H hy = h; Yo = Jon = fox Fin=Fes EFy=Fy Frm = Frg r+0.20 mm I
V-0.038R 6.350 166.67 5.48653 3.09484 (0.,96520 1.42649 1.65 - 0.97 0.38
V-0.038R 6.350 250.00 547063 3.08308 0.96520 1.42235 1.65 — 0.97 0.38
V-0.040 5.080 250.00 4.37650 2.99319 0.50800 0.8753] 1.02 — 0.51 (.38
V-(.050 6.350 250.00 53.47063 3.74150 (1L.63500 109413 1.27 — (.64 (.38
V-0.050 6.350 166.67 548653 3.75422 0.63500 1.09731 1.27 - - .64 0.38
V-0.055 4.233 125.00 3.66268 1.420 1.03124 1.20904 1.40 119 — 0.38
Notes:
I. See Figures 21 and 22 and 22,
2. All dimensions in nullimeters,
Metric Table 27—Gauge Dimensions Rotary Shouldered Connections
I 2 3 4 5 6 7 ® 9 10 11 12 13 14
Pitch Dia. Major Dia. Minor Dia. Pich Dia,  Total Dia. of Total OQutside
Threads Taper at |[5.88  at ]5.88 at |5.88 at 34.9 Length Plug Length Dia.of Dia. of
Thread Per254 mm/m Gauge Gauge Gaupe Gauge Plug Fitting  Ring Ring Counter- Mating
Size Form mm  on Dia Point* Point® Point® Point* Gauge  Plate  Gauge Gauge bore  Standoff
Loy Ly  Dg 9, §
Number (NC) Style Gauges
NC23 V038R 4 16667 598170 62,1965 574375 566420 @ 76.2 2222 603 98.4 64.03 1588
NC26 VO0.038R 4 166.67  67.7672  70.1467 653877 645922  76.2 60.17 603 1064 7198 1588
NC31 VO0.038R 4 166.67  B0B482 832277 TR4687 776732  BRY 71325 730 1302 83.06 1588
NC35 V-0.038R 4 16667 896874 920669 873079 865124 953 3209 794 1334 9390 [5.88
NC3R V-0.038R 4 166.67 967232 991027 943437 935482 1016 89.13  R5.7 1429 10094 15.88
NC40 VAO.038R 4 166.67 1034288 1058083 101.0493 100.2538 1143 9583 984 1492 107.67 1588
NC44 V-0.038R 4 166,67 1121918 1145713 1098123 1090163 1143 10460 984 1619 11641 15.88
NC46 V0.038R - 4 16667 1175004 (198799 [15.1209 1143254 1143 10991 984 165.1 121.72 15.88
NC50 V-0.038R 4 166,07 1280592 1304382 125.6797 1248842 1143 12047 984 1810 13228 1588
NC56 V-D.038R 4 25000 1426464 1450183 140.2745 137.8339 1270 13508 [1L.1 2000 14686 15.88
NC6I V0.038R 4 25000 1569212 1592931 1545493 1521587 1397 14935 1238 2159 161.14 1588
NCT0 V0038R 4 250,00  179.1462 18153181 1767743 1743837 1524 17158 1365 2381 18336 [5.88
NC77 VO0.038R 4 25000 1966214 1989933 1022495 1918589 1651 189.05 1492 2604 20084 1588
Regular (REG) Style Gauges
| REG V-D055 6 125.00 293116 301727 256489 269316 3810 Noplae 2858 6350 3454 9.53
11/2 REG V0058 6 12500 390414 40,0025 354787 36,7614 5080 Noplate 4445 7303  42.88 9.53
2418 REG V0040 5 25000 600804 624523 577085  S5.3179 76.2 5413 603 953 6420 1588
2718 REG V0040 5 25000 696054 T19773 672335 648429 8B9 6365 730 1080 7381  15.88
312 REG V-0.040 3 250.00 822927 B46646 799209  T7.5302 95.3 76.33 94 1270 8651 15.88
412 REG VOO0 5 25000 1108677 1132395 1084958 1061052 1080 10490 921 1588 11509 1588
5'/2 REG V0050 4 25000 1329441 1359723 1299157 1281816 1207 12588 1048 1905 13785 15.88
68 REG V0050 4 166,67 1462481 1492860 143.2103 1430731 1270 13838 1111 2096 151.10 1588
7°/% REG V0050 4 25000  170.5491 1735772 167.5200 1657866 1334 16309 1175 2413 17541  15.88
EWH_RF{J_ Vo004 25000 1947311 1977593 191.7027 1879686 1365 187.27 1207 273.1 199.59 15.88
Full-Hole (FH) Style Gauges
5'.2FH V0050 4 166.67 1420114 1450492 389736 1388364 1270 13442 [11.] 1969 14691 1588
6/8 FH V0050 4 166.67 165.5978 168.6357 1625600 1624228 (270 15773 1111 2286 17046 15.88
Notes:
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Metric Table 28—Gauge Thread Dimensions Rotary Shouldered Connections
| 2 3 4 5 6 7 8 9 10
Reference N Root Truncation
Reference No, Taper Thread Height, Thread Height, Maximum Maximum Crest Truncution

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

Thread 25.4 mm p on Dig. H hg frx - fes fen
V-0.038R 4 6.350 166.67 5.486527  2.577059° 1.355979 1.355979 1.553489 1.553489
V-0.038R 6.350 250.00 3.470627  2.5652082 1.355979 1.355979 1.549349 1.549349
V-0.040 5 3.080 250.00 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 1.2242R0 1.224280) 1.224280) 1.224280)
V-0.055 6 4.23333 125.00 3.66268 2.26060 Not applicable (sharp) 1.39954 |.39954
Notes;

. In computing thread height and truncation, account has been taken of the cffect of taper n reducing thread height for a given pitch, as compared with values for
the swme 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 dimensions in millimeters at 20°C, = 1.)°C,

“The A, dimension for V-0.038R thread form (Column 6) cannot be used (o compute major and munor diameters from the pitch diameters given in Tables 28 und
29, because the crest and root transactions wre 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%/8 and NC50 and smaller +0.010 Lead™:

Sizes 7°/8 and NC56 and larger +0.013 Sizes | through 5'/2 and NC23 through NC50 +0.015
Maijor diameter at gauge point +0.05 Sizes 6°/8 and NC56 and larger + 0.018
Diameter of fitting plate +0.38 Taper<d:

Lead®: L 31/ and shorter =0.010 =0.030
Sizes 6°/8 and NC50 and smaller +0.010 Lrg 3%/ through 4 -0.010 -0.036
Sizes 7°/8 and NC56 and larger +0.013 g 4"/ through 4172 ~0.010 -0,04]

Taper*; Ly 4°/8 through 5 -0.010 -0.046
Leg 31/, and shorter +0.010 -0.000 Ly 5'f8 through 572 -0010 -0.051
Lrg 3°/8 through 4 +0013 —0.000 Lyg 5°/8 through 6 -0010 -0.056
Lep 4175 through 41/2 +0.015 -0.000 Half angle of thread + |5 min,

Ly 4%/g through 5 +0.018 -0.000 Length L,E + 2.4

Ly 5'/8 through 5'/2 +0.020 -0.000 Crest truncation:

L1y 5°/8 through 6 +0.023 - 0.000 Sizes 6°/8 and NC50 and smaller + 0.0305
Half angle of thread + 7 min, Sizes 7°/8 and NC56 and larper +0.0318
Length L, +24 OQutside diameter Dy +0.4
(Crest truncation; Diameter of counterbore O + .38

Sizes 6°/8 and NCS50 and smaller +(0.0305 Mating standoff § 0.03

Sizes 7°/8 and NCS6 and larger +0,0318
™Notes:

1. See Figure 24,

2. All dimensions in millimeters at 20°C, + 1. 1°C.

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

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

“Lgy values are listed in Table 27, column 11.

“The pitch cone of the ring gauge is provided with a minus taper in order 1o minimize variations n 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 Elemem Tolerance
Pitch diameter at gauge point® + (.005 Minor diameter at gauge point + .05
Lead™ LeadP:
Sizes 31/2 and smaller + 0.005 Sizes 31/2 and smaller + (0,008
Sizes 4 to 85/&, inclusive + (L.O08 Sizes 4 to 8%/8, inclusive +0.010
Taper*: + 0,010 Taper<d -0.015
+ (1003 - 0,030
Half angle of thread (minutes) x5 Half angle of thread (minutes) + 10
Length L, +24 Length L,, + 2.4
Crest truncation + 0.0284 Crest truncation + (0.028
Outside diameter Dy +0.4
Diameter of counterbore + (.38
- Maung standoff S +0.03
Notes:
1. See Figure 24,

2. All dimensions in millimeters at 20°C, + L.1°C.

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

PMaximum 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.

€Ly values are listed in Table 27, Column 11.

UThe pitch cone of the ring gauge is provided with a minus taper in order to minimize variations in interchange standoff due to lead errurs.

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°/8 and NC50 and smaller +0.010 Lead®:

Sizes 7°/g and NC56 and larger +0.013 Sizes | through 53'/2 and NC23 through NC50 +0.015
Major diameter at gauge point + 0.05 Sizes 6°/8 and NC56 and larger +0.018
Diameter of fitting plate +0.38 Taper<4:

Lead": L, 3'/2 and shonter -0.010 -0.036
Sizes 6/ and NC50 and smaller +0.010 Ly 3°/8 through 4 0,010 -0.04]
Sizes 7%/ and NC56 and larger £0.013 Lyg 4178 through 4172 ~0.010 -0.046

Taper<: L, 4°/8 through 5 -0.010 -0.051
L, 3'/2 and shorter +0015 -0.000 Ly 5'78 through 5172 -0.010 -0.056
Ly 3%/8 through 4 +0018 -0.000 Lo 5%/8 through 6 ~0.010 -0.06]
L, 4'/8 through 4172 +0.020 -0.000 Half angle of thread + 15 min.

Les 5/ through 5 +0023 -0.000 Length Lrg + 2.4

L.y 5'/8 through 5'72 +0.025 -0.000 Crest truncation:

L, 5°/8 through 6 +0.028 -0.000 Sizes 6/8 and NC50 and smaller + 0.0305
Half angle of thread + 7 min. Sizes 7%/% and NC56 and larger + 00318
Length L, + 2.4 Ouside diameter Dp +0.4
Crest truncation: Diameter of counterbore 0 +0.38

Sizes 6°/8 and NC50 and smaller = 0.0305 Mating standoff § +0.03

Sizes 7%/s and NC56 and larger +0.0318

Notes:
1. See Figure 25.

2. Ail dimensions in millimeters at 20°C, £ 1.1°C,
“Helix angle correction shall be disregarded in pitch diameter determinations.

PMaximum allowable error in lead between any two threads whether adjacent or separated by any umount not exceeding the full length of thread less one full

thread at each end.

*'LT values are listed in Table 27, Column 1.
“The pitch cone of the ring gauge is provided with a minus taper in order o 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

I 2 3 4 5 6 7
Thread Length (Compensated Length Ball Point
Taper Number Threads Piich (Parallel to Thread (Parallel to Taper Diameter
Thread Form mm/m Per 25.4 mm mim Axis), mm Cone), mm mm
V-0.038R 166.67 4 6.350 25.4 25.48814 3.66
V-0.038R 250.00 4 6.350 25.4 25.59761 3.66
V-0.040 250.00 5 6.350 25.4 25.59761 2.92
V-0.050 250.00 4 6.350 25.4 25.59761 3.66
V-0.050 166.67 + 6.350 25.4 25.48814 3.66
V-0.055 125.00 6 4.23333 23.4 25.44953 2.4384
V-0.065 166.67 4 6.350 254 25.48814 3.66
V-0.076 125.00 4 6.350 25.4 25.44953 3.66
H-90 166.67 31 7.257 50.8 50.97628 5.1316
H-5{) 250.00 3l 1.257 50.8 31.19522 5.1316
SL-H9%0 104,17 3 8.467 25.4 25.43454 5.9868

Note: Although only taper and lead measurements are recommended in this appendix, these ballpoint diameters would also apply 1o contour microscope
contact points for meuasuring thread angle or checking thread form if desired, except that the contacts for the V-0.040 thread form should be truncaled 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 a 0.0508 millimeter radius at the tip of the cone.
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Metric Table [-1—Obsolescent Tool Joints With Taper Shoulder and Square Shoulder

| 2 3 4 5 6 7 R G 10 1t 12 13 14
Tool Joint Shoulder
Taper Square
Ouwside Inside Dia.  Dia. of Bevel Totad Combined Dia. of Dia. of
Dia. of of Pinat  Dia of Pin  Length Lengthof Boxat Box at Radiusof

Drill Pipe  Drill Pipe Pimand Pinand Blevator and Box Tool Joint PinTong BoxTong Pinand  Elevator  Elevator Elevator
Tool Toint Sizeand Nom WtP Box Box® Upsed Shoulder Pin Space  Space Box Upset Upset Neck
Designation® Style kg/m +HE +0d4 08 Max. +0.4 +H4 05 64 +6.4 +12.7 Mx, Max. +0.4

D d Dpg Dg Lp Lpg Lp L Dre Dsg Rse

Obsolescent Connections
Full-Hole (FH) Style

3!/2 FHe 321U 19.81 117.5 54.0 Y37 113.9 2731 1778  241.3 4191 93.7 .l 4.8

312 FH® 3piU 2309 1175 540 93.7 1139 273.1 177.8 2413 419, 93.7 92.1 4.8
4FH (NC40) 41U 20.85 1334 714 106.4 127.4 2921 1778 2540 4318 1064  104.8 6.4
4'/2 FH 4'lh1U 2473 146 76.2 119.1 140.5 2794 1178 2540 4318 119.1 117.5 6.4

42 FH A'21EU 2979  146.1 76.2 119.1 140.5 2794 1778 2540 431.8 119.1 117.5 6.4
51/ FHf 5121EU 3262 1778 1016 144.5 170.7 330.2 2032 2540 4572 1445 1445 6.4
5172 FHf 51R1IEU 3679 1778 101.6 144.5 170.7 330.2 2032 2540 457.2 144.5 144.5 6.4

Internal-Flush (IF) Style

233 1F 2Ys EU 9.91 85.7 445 65.1 82.9 2286 1524 1778 3302 65.1 — —
(NC26)

278 IF 278 EU 1549 1048 54.0 81.0 100.4 2413 1524 2032 3556 81.0 81.0 4.8
(NC31)

MAlF 312 EU  19.81 120.7 68.3 98.4 116.3 2794 1778 2413 419 08.4 08 .4 4.8
(NC38)

32 IF I EU 2309 1270 68.3 98 .4 116.3 2794 1778 2413  419.1 08.4 8.4 48
(NC38)

4 IF(NC46) 4 EU .85 1461 82.6 114.3 140.5 292.1 177.8 2540 431.8 1143 114.3 6.4
4'f2 IF 4'h EU 2473 Std 1556 953 127.0 154.0 2921 1778 2540 4318 127.0 127.0 6.4
(NCS50) (150.4)

412 1F 412 EU  24.73 Opt 95.3 127.0 154.0 2021 1778 2540 431.8 127.0 127.0 6.4
(NCS0) 158.8 (150.4)

4112 1IF 5 IEU 2005 Sid1619 953 130.2 154.0 2021 1778 2540  431.8 130.2 130.2 6.4
(NCS50) (150.4)

4'/2IF 5 IEU 20.05 Opt 88.9 130.2 154.0 2021 1778 2540 4318 130.2 130.2 6.4
(NC50)¢ 165.1 (150.4)

Notes:

|. See Figure 6.

2. All dimensions are in millimeters.

3. Neck diameters (Dpg, Dy, and Dgg) and inside diameters (d) ol tool jonts 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 (INC).

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 1s advised o make sure mating NC30 conpections have the same bevel diameter.

“The 1ool-joint designation (Column 1) inchicates 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 1o the same size, style, and weight of drill pipe. See Special Note,
PNominal 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 (4'/2 IF) joint with 161.9- and 165.1-mm OD is used on 5-inch 1EU drill pipe to produce an assembly vanously known as 5-inch Extra-Hole and S-inch
scmi-Intemal Flush.

“The inside diameter (Column 5) of the 3'/; I'H wol joint was changed from 61.9 to 54.0 mm in Appendix H of the May 1979, Thirty-Second Edition of
Specification 7.

“In 1979, the 5!/2 FH tool joints were reinstated as full standard in Table 4.2. The dimensions were retained here primarily so that Appendix I
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 Obsclescent Rotary Shouldered Connections

i y 3 4 3 6 7 3 9 10 H 12
Connection Taper, Pitch Dia. Dia. of Flat lengthof Minimum  Depth of Box
Number Thread  Threads Per mm/m  of Thread at Large Dia.  onPin®  Small Dia Pin Length of Box* Counterbore
or Size Form 254 mm on Dia.  Gauge Point  of Pin 0.4 of Pin +H) -32 Box Threads® +9.5 40 08 0.4
C Dy Dy Dy Lpc Lgr Lac Q¢

Obsolescent Product Dimensions
Full-Hole (FH) Style

/2 FH V-0.040 5 250.0 04,8436 101.45 — 77.62 95.3 08 .4 111.1 102.8
4 FH® V-(.065 4 166.7 1034288 108.71 105.56 89.66 I 14.3 1175 130.2 110.3
A2 FH V-0.040 5 250.0 1151128  121.72 — U632 101.6 104.8 117.5 1238
Internal-Flush (IF) Style

28 IF V-0.065 4 166.7 67.7672 13.05 69,85 &35 76.2 79.4 921 74.6
27 IR V-0.065 4 166.7 R().8482 86.13 82.96 71.32 88.9 92.1 104.8 87.7
31/, TR V-0.065 3 166.7 96.7232 10201 98.83 85.06 101.6 104.8 117.5 103.6
4 [ V-0.065 4 1667 117.5004 122.78 119.61 103.73 114.3 117.5 130.2 124.6
412 IF V-0.065 4 166.7 128.0592 133.35 130.43 114.30 114.3 117.5 130.2 134.9
5_1_;1 IF V-0.065 4 166.7 157.2006 162.48 — 141.33 127.0 130.2 142.9 163.9
MNotey:

|. See Metric Table 25 for dimensions for numbered connections (NC).

P 2. See Figure 20.

3. All dimensions are in millimeters.

“Connections 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 vptional with the manufacturer for other
Unll stem elements.

“Lgris the 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

2 3 4 5 6 7 R Y 10 I 12 13 14

Pitch Dia. Major Dia. Minor Dia, Dia. of Total Outside
Threads Taper, wt [588 atl588 at 1588 Pitch Total Plug Length  Dia.of  Dia. of
Thread Per mm'm  Gauge Gauge Gauge Dia. e Length  Fitting Ring Ring  Counter- Mating
Size Form 254mm onDia.  Point Point! Point* 3493 PlugGauge Plate Gauge  Gauge bore  Standoff
Ly Lg Dpg Q h)

Obsolescent Gauge Dimenstons Full-Hole (FH) Style Gauges

312 FH V040 5 250,00 94,8436 97.2155 924718 90.0811 953 88.87 794 139.7 9906 1588
4 FH (NC40) V-0.065 166.67 1034288 105.8083 101.0493 100.2538 114.3 0583 O9R4 1492 10767 1588
412 FH V-0.040 5 25000 115.1128 117.4847 1127409 1103503 1016 109.14 857 165.1 11933 1588

Internal-Flush (IF) Style Gauges

i

2Y8IF V-0.065 4 166,67 677672 70.1467 65.3877 64,5922 76.2 60,17 60.3 106.4 7198 1588
(NC26)

2'RIF V-0.065 4 166.67 80.8482 83,2277 784687 77.6732 LERY 13.25 130 130.2 B5.06 15.88
(NC31)

3 IF V-0.065 4 166.67 96,7232 99.1027 943437 93.5482 101.6 89.13 85.7 1429 100,94 1588
(NC38)

4 [F (NC46) V-0.065 4 16667 117.5004 1198799 1151200 114.3254 1143 10591 0.4 165.1 121.72 15 88
412 IF V-0.065 4 166.67 128.0592 130.4387 125.6797 124.8842 114.3 12047 984 1810 13228 1588
(NC50)

512 1F V-0.065 4 166,67 157.2006 1595801 154.8211 1540256 127.0 14961 111.] 2127 16142 1588
MNotes:

I. See Tuble 27 for dimensions for numbered connections (NC).

2, Gauges are the sume for numbered connections (NC) and obsolescent connections when shown on the same line.
3. See Section 12 for pauge specifications.

4. Sce Figure 24,

5. All dmensions are in mullimeters at 20°C.

“The values in Column 5 and 6 apply oniy to ptug gauges. The values in Columns 7 and 8 apply only to ring gauges.




APPENDIX N —PURCHASER INSPECTION (OPTIONAL)

N.1 Inspection Notice

When the purchaser’s inspector desires to witness the man-
ufacture or testing of equipment, reasonable notice shail be
given of the ume at 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 material 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. material that shows defects on
inspection or subsequent to acceptance at the manufacturer's
works, or that proves defective when properly applied in ser-
vice, may be rejected, and the manufacturer so notified. If
tests that require the destruction of material are made, any
product that is proven not to have met the requirements of the
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specification shall be rejected. Disposition of rejected product
shall be a matter 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 material 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-
510N gauging.

Note: Connections should be visibly inspected for damage that may
have occurred through this chain of events prior to putting the con-
nections into service. Such damage is generally very minor and most

often repairable well within the needs for good connection perfor-
mance.
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