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FOREWORD

In 1973, American National Standards Committee B2, which had formerly been responsible for
pipe thread standards, was absorbed by American National Standards Institute (ANSI) Standards
Committee B1 and reorganized as Subcommittee 20. A complete rewrite of the B2.1-1968 standard
on Pipe Threads (Except Dryseal) was undertaken. It was approved and formally designated as
an American National Standard on February 4, 1983 and was reaffirmed in 2001 and 2006. The
system of numbering, to include metric conversions, is as follows:

ANSI/ASME B1.20.1, Pipe Threads, General Purpose (Inch)

ASME B1.20.2M-2006, Pipe Threads, 60°, General Purpose (Metric Translation)

These standards, ANSI/ASME B1.20.1 and B1.20.2M, have product thread dimensions and
gaging in the same document. Thread inspection specifies the use of L, taper thread gages similar
to B2.1-1968. In addition, emphasis was given to the requirement that all basic thread design
dimensions were to be met within the specified tolerances.

This revision of ANSI/ASME B1.20.1 has both significant and subtle substantive changes to
the 1983 revision. It is more explanatory for the user than the previous revision. Significant
changes are as follows:

(a) An acceptability section has been added, providing a referee method in cases of dispute.
This acknowledges the potentially wide but acceptable variation in the prescribed gages and
gaging methods.

(b) Figures have been updated with additional information and drawn to be more visually
explanatory.

(c) The Turns of Engagement method has been moved to an appendix, due to its inherent gage
correlation issues. This gaging method may be used when parties agree, but it is no longer an
accepted method within the Standard.

(d) Calculated data have been revised following the rounding rules of B1.30M. This provides
a standardized high level of precision in calculation. Some tabulated values changed, but no
changes were deemed significant enough to affect the conformance status of products or gages.
These changes are generally beyond the margin of error of the required measurements. NPTR,
NPSM, and NPSL thread dimensions were not recalculated as some historical methodology,
necessary for computation, was not available.

(¢) Guidance for tap drill sizes has been updated to reflect varying manufacturing conditions
and the wider range of available drill sizes. Instead of specifying drill sizes, the Standard now
refers to the tabulated basic minor diameter of the internal thread as a reference in which to base
drill size choice.

(f) Added are detailed explanations on the effects of coatings on threads, as well as guidance
for precoating size compensation.

(g) The gaging point of reference is moved for external threads having chamfer diameters
smaller than the minor diameter at the small end. This change was made to help ensure adequate
thread engagement over a wider range of product thread chamfers. This change is correspondent
to the existing treatment of chamfers for internal threads.

(h) The point of reference for checking wear on working gages is changed to basic. Previously,
the point of reference was the size at the time of manufacture. This change facilitates the calibration
of gages when the original size at manufacture is not known and standardizes gage sizes at
maximum wear.

(1) Gaging guidance for straight pipe threads has been expanded, including allowing the No-
Go to enter up to three turns, mimicking ASME B1.2.

(j) The use of indicating gages has been added as a gaging method.

Following the approvals of the Standards Committee and ASME, approval for the new edition
was granted by ANSI on October 15, 2013.

All requests for interpretation or suggestions for revisions should be sent to the Secretary,
Bl Committee, The American Society of Mechanical Engineers, Two Park Avenue, New York,
NY 10016-5990.
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CORRESPONDENCE WITH THE B1 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the
consensus of concerned interests. As such, users of this Standard may interact with the Committee
by requesting interpretations, proposing revisions, and attending Committee meetings. Corre-
spondence should be addressed to:

Secretary, Bl Standards Committee
The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990

Proposing Revisions. Revisions are made periodically to the Standard to incorporate changes
that appear necessary or desirable, as demonstrated by the experience gained from the application
of the Standard. Approved revisions will be published periodically.

The Committee welcomes proposals for revisions to this Standard. Such proposals should be
as specific as possible, citing the paragraph number(s), the proposed wording, and a detailed
description of the reasons for the proposal, including any pertinent documentation.

Proposing a Case. Cases may be issued for the purpose of providing alternative rules when
justified, to permit early implementation of an approved revision when the need is urgent, or to
provide rules not covered by existing provisions. Cases are effective immediately upon ASME
approval and shall be posted on the ASME Committee Web page.

Request for Cases shall provide a Statement of Need and Background Information. The request
should identify the Standard, the paragraph, figure or table number(s), and be written as a
Question and Reply in the same format as existing Cases. Request for Cases should also indicate
the applicable edition(s) of the Standard to which the proposed Case applies.

Attending Committee Meetings. The Bl Standards Committee regularly holds meetings, which
are open to the public. Persons wishing to attend any meeting should contact the Secretary of
the B1 Standards Committee.
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Pipe Threads, General Purpose (Inch)

1 INTRODUCTION
1.1 Scope

This Standard covers dimensions and gaging of pipe
threads of the following series:

NPT

NPSC

NPTR

NPSM

NPSL

1.2 Related Standard

Hose coupling joints are ordinarily made with straight
internal and external loose-fitting threads. There are sev-
eral standards of hose threads having various diameters
and pitches, one of which is based on the American
National Standard Pipe Thread. By the use of this thread
series, NPSH, it is possible to join small hose couplings
in sizes % to 4, inclusive, to ends of standard pipe having
American National Standard external pipe threads,
using a gasket to seal the joint. For dimensions, toler-

ances, and gaging, see ASME B1.20.7.

1.3 Thread Designations

1.3.1 The types of pipe threads included in this
Standard are designated by specifying in sequence the
nominal pipe size, number of threads per inch, and the
thread series symbol as follows:

%27 NPT

/%27 NPSC

%-14 NPTR

%—27 NPSM

%27 NPSL

Decimal equivalent notation may be substituted for
fractional pipe sizes. For example

0.125-27 NPT

For left-hand threads, add “LH” to the designation.
For example

1@-2? NPT-LH
Designations without “LH"” will signif}r right-hand

threads.

1.3.2 Each of these letters in the symbols has signif-
icance as follows:
N = National (American) Standard

P = Pipe

TI' = Taper

5 = Straight

C = Coupling

R = Railing Fittings
M = Mechanical

L = Locknut

1.4 Sealing (NPT and NPSC Only)

1.4.1 Mating Threads. Mating threads should
always contact on the thread flanks. The design toler-
ances are such that mating crests and roots may clear,
contact, or interfere (see Fig. 1). This joint may not neces-
sarily seal, unless a sealant is used.

1.4.2 Sealant. Where pressure-tight, leak-free joints
are required, it is intended that threads conforming to
this Standard be made up wrench-tight with a sealant.
To prevent galling during installation, the sealant may
have lubricating properties.

1.4.3 Tightening Torque, Due to application-specific
variables such as materials, wall thickness, operating
pressures, etc.,, no guidance is given in this Standard
regarding joint-tightening torque. However, joints
should be tightened beyond the hand-tight engagement
position. Advancing the joint past hand-tight creates
interference between external and internal thread flanks,
produces a seal (with the use of a sealant), and helps
prevent loosening of the joint. Overtightening may be
detrimental to the sealing function of the joint.

1.4.4 Other Considerations. Out-of-roundness of
mating parts can negatively affect their ability to seal
when made up wrench tight. The product’s elasticity
and ductility will also affect sealing.

1.4.5 Pressure-Tight Threads Without Sealant. Pipe
threads designed for pressure-tight joints that may be

used without sealing compounds (Dryseal Threads) are
covered in ASME B1.20.3.

1.5 Appendices

Useful and supplementary information that is not a
part of this Standard is presented in a nonmandatory
appendix. Specifically, the nonmandatory appendices
cover the turns of engagement method of gaging, sug-
gested prethreading hole diameters, and an explanatory
gaging matrix.
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Fig. 1 Root, Crest, and Flank Engagement, NPT
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1.6 Referenced Standards

The latest issues of the following documents form a
part of this Standard to the extent specified herein.

ASME B1.2, Gages and Gaging for Unified Screw
Threads

ASME B1.7, Screw Threads: Nomenclature, Definitions,
and Letter Symbols

ASME B1.20.3, Dryseal Pipe Threads (Inch)

ASME B1.20.7, Hose Coupling Screw Threads (Inch)

ASME B1.30, Screw Threads: Standard Practice for

Calculating and Rounding Dimensions
ASME B47.1, Gage Blanks

Publisher: The American Society of Mechanical
Engineers (ASME), Two Park Avenue, New York, NY
10016-5990; Order Department: 22 Law Drive, P.O.
Box 2900, Fairfield, NJ 07007-2900 (www.asme.org)

1.7 Terminology

Definitions of terms and symbols for thread dimen-
sions are given in ASME B1.7.
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2 AMERICAN NATIONAL STANDARD PIPE THREAD
FORM

2.1 Thread Form

The form of thread profile specified in this Standard
shall be known as the American National Standard Pipe
Thread Form (see Fig. 2).

2.2 Angle of Thread

The angle between the sides of the thread is 60 deg
when measured in an axial plane. The line bisecting this
angle is perpendicular to the axis.

2.3 Thread Height
The height of the sharp V thread, H, is

H = 0.86602540P

where

P = pitch of thread

Mat tor Rasala
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Fig. 2 Basic Form of American National Standard Taper Pipe Thread, NPT
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For a symmetrical straight screw thread with a 30-deg
flank angle, H = cot a/2n = 0.86602540P. For a symmet-
rical taper screw thread with a 30-deg flank angle and
diametral taper of 0.750 in./ft, H = (cot a — tan® £ tan
a)/2n = 0.86574320P. For an 8-pitch thread, which is
the coarsest standard taper pipe thread pitch, the corres-
ponding values of H are 0.1082179 and 0.1082532, respec-
tively. The difference of 0.000035 in. being insignificant,
the value of H = 0.86602540P is used for all straight
and tapered threads in this Standard.

2.4 Thread Truncation

The maximum height of the truncated thread, h (see
Fig. 2), is based on factors entering into the manufacture
of cutting tools and the making of tight joints.

h = 0.800P

The crest and root of pipe threads are truncated a
minimum of 0.033P. The maximum depth of truncation
for the crest and root of these pipe threads will be found
in Table 1. The crests and roots of the external and inter-
nal threads may be truncated either parallel to the pitch
line or parallel to the axis. The illustration in Table 1,
giving a sectional view of this Standard thread form,
represents the truncated thread form by a straight line
and sharp corners. However, a radius form is acceptable,
as long as the crests and roots lie within the limits shown
in Table 1. Some of the truncations in this illustration
are shown with dotted lines as radii.

3 SPECIFICATION FOR TAPER PIPE THREADS, NPT

3.1 General

NPT joints made in accordance with these specifica-
tions consist of an external taper and internal taper
thread (see Figs. 1 through 3). NPT taper pipe threads
are intended to be made up wrench-tight and with a
sealant when a pressure-tight joint is required.

3.1.1 Notation. The standard notation applicable
to the American National Standard Taper Pipe Thread,
NPT, is shown in Fig. 3.

3.1.2 Symbols. The following symbols are specific

to this Standard:

D = outside diameter of pipe

Ey = basic pitch diameter at small end of external
thread (or end of pipe)
basic pitch diameter at plane of hand-tight
engagement length (L), external thread, and
large end of internal thread
E; = basic pitch diameter at plane of effective

thread length (L,), external thread

E; = basic pitch diameter at plane of wrench-tight
engagement
basic pitch diameter pipe at L5, plane of com-
plete thread length

EE
I

T
()]
I
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Ky = basic minor diameter at small end of external
thread (or end of pipe)

Ly = length of hand-tight engagement between
internal and external threads

L, = length of effective thread, external thread.
Equal to L, plus wrench make-up threads

L; = length of thread beyond L, allowing wrench-
tight engagement, internal thread (also,
wrench make-up)

Ly = overall length of thread, including vanish
thread, external thread

Ls = length of complete threads, external thread,

where cone of major diameter intersects out-
side diameter of pipe

V = length of vanish threads

3.1.3 Handling Considerations. The potential effects
on thread form and gaging must be considered when
choosing coatings and other processes. Some processes,
such as barrel coating, can be damaging to the thread
form, especially the crests of external threads. See para.
3.2.3 on gaging nicked threads.

3.1.4 Form of Thread. The form of the thread is
specified in para. 2.1.

3.1.5 Taper of Thread. The basic taper of the thread
is 1 in 16 or 0.75 in./ft measured diametrically relative
to the axis.

3.1.6 Pitch Diameters of Thread. The basic pitch
diameters of the tapered thread are determined by the
following formulas based on the outside diameter of the
pipe and the pitch of the thread:

E, = D - (0.05D + 1.1) 1/n
D - (005D + 1.1)P
E, + 0.0625 L,

Ey

outside diameter of pipe

pitch diameter of thread at end of pipe or

small end of external thread

pitch diameter of thread at the large end of

internal thread

= hand-tight length of engagement between
external and internal threads, also the hand-
tight length of thread for both internal and
external threads

n = threads per inch

3.1.7 Length of Effective Thread. The basic length
of the effective external taper thread L,, is determined
by the following formula based on the outside diameter
of the pipe and the pitch of the thread:

L, = (0.80D + 6.8)1/n
= (0.80D + 6.8)P

T [T
— =
Il o

Ly
]

where
D = outside diameter of pipe
n = threads per inch
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Table 1 Limits on Crest and Root Truncation of American National Standard External and
Internal Taper Pipe Threads, NPT

Internal Thread

O
PN

Root

Crest

Root ~\ %5
NN
Minimum truncation
NN N N NN

Maximum truncatio

N\
A

D

NNNNNN

Minimum truncation

AV AV Ay a4

///////%//
21 7

Minimum truncation
i s~ &~ I I rd

Minimum truncation

A

NN N NN NN

Maximum truncation

NN\

N\

—< Maximum truncation

External Thread
elght of Height of Thread, Truncation, f Equivalent Width of Flat, F

Threads/ Sharp V Min. Max. Min. Max.

Inch, n Thread, H Min. Max. Formula in, Formula in.  Tolerance Formula in. Formula in.  Tolerance
1 2 3 4 5 6 7 8 9 10 11 12 13 14
27 0.0320750 0.02496 0.02963 0.033P 0.0012 0.096P 0.0036 0.0024 0.038P 0.0014 0.111P 0.0041 0.0027
18 0.0481125 0.03833 0.04444 0.033P 0.0018 0.088°P 0.0049 0.0031 0.038P 0.0021 0.102P 0.0057 0.0036
14 0.0618590 0.05072 0.05714 0.033P 0.0024 0.078P 0.0056 0.0032 0.038P 0.0027 0.090P 0.0064 0.0037
11.5 0.0753066 0.06261 0.06957 0.033P 0.0029 0.073FP 0.0063 0.0034 0.038PF 0.0033 0.0B4P 0.0073 0.0040
8 0.1082532 0.09275 0.100 0.033P 0.0041 0.062FP 0.0078 0.0037 0.038P 0.0048 0.072P 0.0090 0.0042

GENERAL NOTE:

The basic dimensions of the American National Standard Taper Pipe Thread are given in inches to four or five decimal places.

While this implies a greater degree of precision than is ordinarily attained, these dimensions are the basis of gage dimensions and are so
expressed for the purpose of eliminating errors in computations.
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Fig. 3 American National Standard Taper Pipe Thread Notation
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This formula determines the length of effective exter-
nal thread. This may include two usable threads incom-
plete at the crest.

3.1.8 Hand-Tight Engagement Between External and
Internal Taper Threads. The basic length of engagement
between external and internal taper threads when
screwed together hand-tight is L;, shown in column 6,
Table 2.

3.1.9 Wrench-Tight Engagement Between External
and Internal Taper Threads. The external thread length,
L, - L, and the internal thread length, L5, are allowances
for wrench-tight assembly after the hand-tight engage-
ment of L, lengths.

3.1.9.1 Thread Engagement Considerations. The
gaging tolerance of £1 turn for both external and internal
threads has the effect of potentially increasing the length
of engagement by up to two turns or reducing the length
of engagement by up to two turns. Working gage wear
has the additional effect of reducing thread engagement
by the amount gages wear past basic.

3.1.9.2 Special Applications. It is recognized that
in special applications, such as flanges for high-pressure
work, longer thread engagement is needed, in which
case the pitch diameter (dimension E,, Table 2) is main-
tained and the pitch diameter E; at the end of the pipe
is made smaller. The taper must be kept at E in./ft, and
thread is made longer.

3.1.10 Tolerances on Product Taper, Lead, and
Angle. The permissible variations in taper, lead, and
angle are given in Table 3. This table is a guide for
establishing limits of the thread elements of threading
tools. The correct manufacture of tools and the use of
gages should provide adequate control of functional
size.

3.1.11 Basic Dimensions. The basic dimensions of
taper pipe threads, derived from the above specifica-
tions, are given in Table 2.

3.2 Gaging NPT Threads

The L, gages prescribed in this Standard are consid-
ered functional in that they give assurance of assembla-
bility over the L, length, the length of hand-tight
engagement. They simulate a mating product thread that
conforms to this Standard. They encompass multiple
elements of the thread, including thread diameters, flank
angle, lead, taper, and root truncation. The simultaneous
engagement of all elements results in a measurement
that reflects the cumulative variation of all those ele-
ments, the functional diameter. This is expressed as
standoff for rings and plugs or measured directly by
indicating gages. See section 7 for gage specifications.

3.2.1 External Thread Gaging

3.2.1.1 L; Ring Gage. The L; ring and external
product thread are screwed together hand-tight, and the

position relative to the small end of the ring (or basic
step on a stepped ring gage) is noted (see Figs. 4 and
5). This is the standoff. The tolerance for the standoff is
+1 turn (or =1 pitch, as shown in column 4 of Table 2)
from the small end of the ring (or basic step on a
stepped ring).

3.2.1.2 External L;-Indicating Gage. The external
Li-indicating gage is set with a master plug gage, which
is made to basic dimensions. Accordingly, when the
product is engaged by an indicating gage, readings indi-
cate the diametral variation from basic. The tolerance

from basic is the diametral equivalent to +1 pitch (or
+0.0625/n, as shown in column 23 of Table 2).

3.2.2 Internal Thread Gaging

3.2.2.1 L, Plug Gage. The L, plug gage and inter-
nal product thread are screwed together hand-tight, and
the position relative to the basic step of the gage is noted
(see Figs. 5 and 6). This is the standoff. The tolerance
for the standoff is +1 turn (or %1 pitch, as shown in
column 4 of Table 2) from the basic step of the plug gage.

3.2.2.2 Internal L;-Indicating Gage. The internal
Li-indicating gage is set with a master ring gage, which
is made to basic dimensions. Accordingly, when the
product is engaged by an indicating gage, readings indi-
cate the diametral variation from basic. The tolerance

from basic is the diametral equivalent to +1 pitch (or
+0.0625/n, as shown in column 23 of Table 2).

3.2.3 Nicked Threads. Pipe threads are particularly
susceptible to damage that interferes with proper gag-
ing. Generally, this damage appears as “nicks” on the
crest of external or internal threads. These nicks will
always hold the gage back from properly seating. This
makes the external functional size seem larger than it
is and the internal functional size seem smaller than it
is. Because pipe threads are designed to be installed
wrench-tight, and the wrenching reforms the nicks to
their proper crest position, some degree of nicking is
acceptable. A product mated with a gage may be
“rapped” and hand-tightened while engaged. Care
should be exercised when rapping to minimize the
potential damage to the gage. Rapping and tightening
may continue until the product and gage do not engage
any further. Products that remain beyond the gaging
tolerance after rapping and hand-tightening are
nonconforming.

3.2.4 Treatment of Chamfers, Recesses,
Counterbores. Threaded products have thread cham-
fers to avoid sharp edges, protect the start thread, and
aid in assembly. The nature of threads generally necessi-
tates external chamfer diameters at least as small as the
minor diameter and internal chamfer diameters at least
as large as the major diameter, if complete sharp edge
removal is desired. In practice, many product thread
chamfers exceed the minimal chamfer that removes the
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Table 3 Tolerances on Taper, Lead, and Angle of Pipe Threads, NPT

Tolerances
Taper on Pitch Line,
3, in./ft : :
Threads/ - Lead in Effective 60-deg Angle of
Nominal Pipe Size Inch, n Max. Min. Length of Threads Threads, Deg

1 2 3 4 5 6
e Vi 27 + 14 e +0.003 +2/

Vs Y 18 +Ye i +0.003 +2

Y i 14 A ~Yie +0.003 +2
1, 1%, 1%, 2 11.5 + i +0.003 +1
2%/ and larger A 14 e +0.003 [Note (1)] +14

NOTE:

(1) The tolerance on lead shall be £0.003 in./in. on any size threaded to an effective thread length greater than 1 in.

Fig. 4 Gaging External Taper Threads With L, Ring Gage
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Fig. 5 Gaging of Chamfered Threads
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Fig. 6 Gaging Internal Taper Threads With L, Plug Gage

Flush
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(a) Basic Size

sharp edge to better ensure sharp edge removal. The
existence of chamfers has the effect of reducing engaged
thread length, and larger chamfers further reduce thread
length. Designers and manufacturers are therefore cau-
tioned to take into consideration the effects of chamfers
on the intended assembly. The gaging reference point
for a product thread depends on the chamfer diameter.

3.2.4.1 For an external thread with a chamfer
diameter smaller than the minor diameter, the reference
point is the last scratch of the chamfer cone [see Fig. 5,
illustration (a)].

3.2.4.2 For an internal thread with a chamfer
diameter larger than the major diameter, the reference
point is the last scratch of the chamfer cone [see Fig. 5,
illustration (b)].

3.2.4.3 For an external thread with a chamfer
diameter equal to or greater than the minor diameter,
the reference point is the end of the fitting [or pipe; see
Fig. 5, illustration (c)].

3.2.4.4 For an internal thread with a chamfer
diameter equal to or smaller than the major diameter,
the reference point is the end of the fitting [see Fig. 5,
illustration (d)].

3.2.4,5 Recesses and counterbores must be
accounted for when gaging internal threads. Dogpoints
or lead-ins to external threads must be accounted for

One turn large

b
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=
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Plug
gage

(¢) Minimum Size

when gaging external threads. These features must not
be included in thread length measurements.

3.2.5 Acceptance of Product Made Prior to This Revi-
sion. This revision includes changes to gaging practice,
specifically the changing of the gaging point of reference
for external threads having chamfer diameters smaller
than the minor diameter at the small end. This change
is an important advance and should be implemented
upon issuance of this Standard. As long as there are no
specifically identified assembly issues, products con-
forming to the prior revision of this document are con-
sidered suitable and allowed for sale and acceptance
until depleted.

3.2.6 Coated Threads. The specifications in this
Standard do not include an allowance for coating (or
plating). If coating is desired, it may be necessary to
modify the threads since the gaging requirements must
be satisfied for coated and uncoated parts. This may be
emphasized by adding the words “AFTER COATING"
to the thread designation of the finished product. Gage
limits before coating may be specified, followed by the
words “BEFORE COATING” or “PRE-PLATE.”

3.2.6.1 Coating Buildup. If significant, a coating
buildup will necessitate making external threads smaller
and internal threads larger, so that after coating, thread
sizes and gaging are conforming to the Standard. It is
important to note that coating buildup on the flanks of
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threads increases external thread pitch diameter sizes
and reduces internal pitch diameter sizes by four times
the coating thickness. Coating buildup in crests and
roots increases major diameter sizes and decreases
minor diameter sizes by two times the coating thickness.
See paras. 3.2.6.2 and 3.2.6.3 for guidance on compensat-
ing for uniform coatings. Many product coatings do not
coat features evenly. Information about coating buildup
should be obtained from the coating processor.

3.2.6.2 Precoating Gaging Standoff Compensation,
Internal Thread. Thread gaging standoff tolerance may
be adjusted to compensate for a uniform coating with
an upper and lower thickness tolerance in the following
manner:

EXAMPLE: '%-14 NPT internal thread with uniform coating
thickness of 0.0002 in. to 0.0004 in. After coating, final product
tolerance is flush +1 turn standoff. Before coating, tolerance is
established by the following formula:

Large end of product tolerance:

1 turn large + (minimum coating thickness X 60-deg thread
constant X taper standoff constant)

or

0.0714 in. large + (0.0002 in. X 4 X 16) = 0.0842 in. large

Small end of product tolerance:

1 turn small = (maximum coating thickness x 60-deg thread
constant X taper standoff constant)

or

0.0714 in. small - (0.0004 in. % 4 % 16) = (0.0458 in. small

Calculated before coating standoff tolerance: 0.0842 in. large to
0.0458 in. small.

Threads with nonuniform coatings or other residual
effects (like nicks) may have to be compensated for dif-
ferently to obtain standard after-coating tolerances.

3.2.6.3 Precoating Gaging Standoff Compensation,
External Thread. Thread gaging standoff tolerance may
be adjusted to compensate for a uniform coating with
an upper and lower thickness tolerance in the following
manner:

EXAMPLE: '4-14 NPT external thread with uniform coating
thickness of 0.0002 in. to 0.0004 in. After coating, final product
tolerance is flush +1 turn standoff. Before coating, tolerance is
established by the following formula:

Small end of tolerance:

1 turn small + (minimum coating thickness X 60-deg thread
constant X taper standoff constant)

or

0.0714 in. small + (0.0002 in. ¥ 4 %X 16) = 0.0842 in. small

Large end of tolerance:

1 turn large — (maximum coating thickness x 60-deg thread
constant X taper standoff constant)

or

0.0714 in. large — (0.0004 in. X 4 x 16) = 0.0458 in. large

Calculated before coating standoff tolerance: (1.0842 in. small to
0.0458 in. large.

Threads with nonuniform coatings or other residual
effects (like nicks) may have to be compensated for dif-
ferently to obtain standard after-coating tolerances.

3.2.6.4 Precoating Gages. Special modified ring
and plug gages may be designed and used in place of
the standoff compensation methods described above.
These are based on the standard gages described in
section 7. It is common to modify the gage diameters
such that the plug’s basic step and the small end of
the ring are flush with product threads that are at a
compensated basic size. Formulas similar to those above
may be used in arriving at modified gage sizes.

3.2.7 Supplemental Gaging Conformance to this
Standard requires that all basic design dimensions be
met (within applicable tolerances), including taper,
thread truncations, lead, and thread flank angle over the
L; and Lj lengths. Since the gaging systems prescribed
in this Standard may not ensure conformance to these
individual thread elements, supplemental gaging may
be employed to evaluate conformance. When supple-
mental gaging is employed, it shall be agreed upon by
the supplier and purchaser. It is common to measure
truncation equivalent width of flat (Table 1) by optical
projection of external threads directly to determine
whether or not such truncations are within the limits
specified or particularly to see that maximum truncation
is not exceeded.

3.3 Acceptability

Thread gages made to this Standard will have varia-
tion between them due to gage manufacturing tolerances
and allowable gage wear. There can be more variation
in tapered thread gaging than straight thread gaging due
to the interplay of the taper variations (within tolerance)
between gages and products. The functional gaging
requirement of this Standard will be met when the prod-
uct is accepted by a gage that conforms to this Standard.
Itis acknowledged that the allowable differences in con-
forming gages may produce wider ranges of product
dimensions than would be constructed strictly by the
thread drawings and tolerances. However, product func-
tionality and interchangeability are ultimately met using
these gages.

4 SPECIFICATIONS FOR INTERNAL STRAIGHT
THREADS IN PIPE COUPLINGS, NPSC

4.1 Pressure-Tight Internal Straight Pipe Threads

Threads made in accordance with these specifications
are straight (parallel) threads of the same thread form
as the American National Standard Taper Pipe Thread
specified in para. 2.1. They are used to form pressure-
tight joints when assembled with an NPT external taper
thread and made up wrench-tight with sealant (see
para. 1.4).
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Table 4 Dimensions, Internal Straight Threads in Pipe Coupling, NPSC
(Pressure-Tight Joints With Sealant)

Pitch Diameter [Note (1)]

0.D. Pipe, Minimum Minor

Nominal Pipe Size D Threads/Inch, n Diameter Min. Max.

1 2 3 4 5 6
L0 0.405 27 0.340 0.3701 0.3771
e 0.540 18 0.442 0.4864 0.4968
/A 0.675 18 0.577 0.6218 0.6322
i 0.840 14 0.715 0.7717 0.7851
3 1.050 14 0.925 0.9822 0.9956
1 1.315 11% 1.161 1.2305 1.2468
1l 1.660 11% 1.506 1.5752 1.5915
1% 1.900 11% 1.745 1.8142 1.8305
2 2.375 11% 2.219 2.2881 2.3044
2 2.875 8 2.650 2.7504 2.7739
3 3.500 8 3.277 3.3768 3.4002
3l 4.000 8 3.777 3.8771 3.9005
4 4.500 8 4,275 4.3754 4,3988

NOTE:

(1) The actual pitch diameter of the straight tapped hole will be slightly smaller than the value given when gaged with a taper plug gage

as specified in para. 4.2.1,

4.1.1 Thread Designation. The American National
Standard Coupling Straight Pipe Threads are designated
in accordance with para. 1.3.1 as follows:

%27 NPSC

4.1.2 Dimensions and Limits of Size. The dimen-
sions and pitch diameter limits of size are specified in
Table 4. The pitch diameter sizes correspond to the gag-
ing tolerance of one and one-half turns large or small
of the NPT E,. The major and minor diameters vary
with the pitch diameter, as the American National Stan-
dard Pipe Thread form is maintained within the trunca-
tion tolerances shown in Table 1.

4.2 Gaging NPSC Internal Threads

Internal taper thread gages in accordance with section
7 shall be used to gage NPSC straight internal pipe
threads.

4.2.1 L, Plug Gage. The L, plug gage and internal
product thread are screwed together hand-tight and the
position relative to the basic step of the gage is noted.
This is the standoff. The NPSC tolerance for the standoff
is +1% turns (or +1% pitch, as shown in column 4 of

Table 2) from the basic step of the plug gage. See paras.
3.2.4.1 and 3.2.4.2 for chamfered threads.

4.2.2 L, Internal Indicating Gage. When product is
engaged in an indicating gage set with a master gage,
readings indicate the diametral variation from basic. The
tolerance from basic is the diametral equivalent to £1%
pitches (or +0.0625/n, as shown in column 23 of Table 2).
See paras. 3.2.4.1 and 3.2.4.2 for chamfered threads.

14

CAUTION: When using tapered thread gages in straight prod-
uct threads, nonuniformity of gage wear is a particular problem;
therefore, tapered gages used for this application should be
checked by direct measurement of thread form and size in addi-
tion to checking against a master.

5 SPECIFICATIONS FOR RAILING JOINT TAPER
PIPE THREADS, NPTR

5.1 Railing Joints

Railing joints that require a rigid mechanical taper
thread joint may be made with external and internal
taper threads. The external thread is the same as the
NPT thread, except that it is shortened to permit the
use of the larger end of the pipe thread. The internal
thread has the same basic dimensions as the NPT inter-
nal thread; however, a recess in the fitting provides a
covering for the last scratch or sharp edges of incomplete
threads on the pipe. The dimensions of these threads
are shown in Table 5.

5.1.1 Thread Designation. American National Stan-
dard Railing Joint Taper Pipe Threads are designated in
accordance with para. 1.3.1 as follows:

%-14 NPTR

5.1.2 Form of Thread. The form of the thread is the
same as the American National Standard Taper Pipe
Thread shown in Figs. 1 and 2.

5.2 Gaging and Tolerances, NPTR

The dimensions of these threads are specified in Table
5. Gaging 1s performed using standard NPT L; gages
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(see section 7). Since the basic length and size (Table 5,
column 5) of the external thread have been reduced
significantly from standard NPT, the start end of the
product thread will always lie inside the face of the gage.
The maximum allowable variation in the external thread
is no turns large and one turn small from this modi-
fied basic.

EXAMPLE:
For a IX’Q—H NPTR external thread, Table 5, column 7: the start
end of the modified basic thread lies three threads inside the
face of the gage. The tolerance during gaging will be 2 turns
large to 3 turns large.
For a %-14 NPTR internal thread, Table 5, column 18: the start
end of the modified basic thread lies four threads inside the
face of the fitting. The tolerance during gaging will be 4 turns
large to 5 turns large.

6 SPECIFICATIONS FOR STRAIGHT PIPE THREADS
FOR MECHANICAL JOINTS; NPSM, NPSL

6.1 Straight Pipe Threads for Mechanical Joints

In addition to pressure-tight pipe joints, for which
taper external threads and taper or straight internal
threads can be used, there are mechanical joints where
straight pipe threads are used. Their pitch diameters
and root and crest truncations vary as described below.
These types of joints are as follows:

(a) free-fitting mechanical joints for fixtures, Table 6,
both external and internal, NPSM

(b) loose-fitting mechanical joints with lock-nuts,
Table 7, both external and internal, NPSL

6.1.1 Thread Designations. These threads are desig-
nated in accordance with para. 1.3.1 as follows:

6.3 Loose-Fitting Mechanical Joints With Locknuts,
NPSL

The American National Standard External Locknut
Thread is designed to produce a pipe thread having the
largest diameter that is possible to cut on standard pipe.
Ordinarily, straight internal threads are used with these
straight external threads, providing a loose fit. The
dimensions of these threads are given in Table 7. It will be
noted that the maximum major diameter of the external
thread is slightly greater than the nominal outside diam-
eter of the pipe. The normal manufacturer’s variation
in pipe diameter provides for this increase. One applica-
tion of a taper pipe thread in combination with a locknut
thread that has been in use for some time is that shown
in Table 7. It consists of the nipple threaded joint used
to connect standpipes with the floor or wall of a water

supply tank.

6.4 Gaging for NPSM and NPSL Threads

Gaging to properly control the production of these
straight threads should be through the use of GO and
NOT GO gages or indicating type gages.

6.4.1 GO Gaging. The GO size is acceptable when
the GO thread gage (plug or ring) freely engages the
full threaded length of the product.

6.4.2 NOT GO Gaging. The NOT GO size is accept-
able when the NOT GO thread gage (plug or ring)
applied to the product thread does not enter more than
three complete turns. The gage should not be forced.
Special conditions, such as exceptionally thin or ductile
material, small number of threads, etc., may necessitate
modification of this practice.

I, 27 NPSM 6.4.3 Indicating Gages. When using indicating
gages for straight threads, refer to ASME B1.2 for use.
%427 NPSL 6.4.4 Gage Dimensions. Gages used for NPSM shall

6.1.2 Pitch and Flank Angle. The pitch and flank
angle are the same as the corresponding dimensions of
the taper pipe thread described in section 3.

6.1.3 Diameter of Thread. The basic pitch diameter
for both the external and internal threads is equal to E;

of Table 2, which is the same as the large end of the
internal NPT thread.

6.2 Free-Fitting Mechanical Joints for Fixtures, NPSM

Pipe is often used for special applications where there
are no internal pressures and, consequently, no sealing
requirements. Also, straight pipe threads are sometimes
found more suited or convenient where straight thread
joints are required for mechanical assemblies. In these
cases, NPSM threads can be used, creating a reasonably
close fit of mating parts. The dimensions of these threads
are given in Table 6. Gaging is described in para. 6.4.

16

be made to the pitch diameter limits specified in Table 6.
Gages used for NPSL shall be made to the pitch diameter
limits specified in Table 7. These gages shall be made
in accordance with standard practice for straight thread
gages as outlined in ASME B1.2. The minimum major
diameter of the GO thread plug gage or internal func-
tional indicating gage shall be equal to the minimum
pitch diameter of the internal thread plus an amount
equal to 0.64951905P. The maximum major diameter of
the NOT GO thread plug gage shall be equal to the
maximum pitch diameter of the internal thread plus
an amount equal to 0.43301270P. The maximum minor
diameter of the GO thread ring gage or external func-
tional diameter indicating gage shall be equal to the
maximum pitch diameter of the external thread minus
an amount equal to 0.43301300P. The minimum minor
diameter of the NOT GO thread ring gage shall be equal
to the minimum pitch diameter of the external thread
minus an amount equal to 0.21650635P.
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Table 6 Dimensions of External and Internal Straight Pipe Threads for Fixtures, NPSM
(Free-Fitting Mechanical Joints)

H=0.866025F
f.=0.10825P

h, = 0.54126P ——

EI] = ﬂ EEQGP 1

he=0.64952P
—=—— f_=0.10825P

'

90 deg . tﬁ,f 0.12500P
Root

F.,=0.12500F

f.,=0.21651P l»l <
{..-"

Crest

Root

f. = 0.10825P A\

o

N

it External Thread Internal Thread
External Thread, Class 2A Internal Thread, Class 2B
0.D. of - : : . : : :
e el Pipe,  Threads/ Major Diameter Pitch Diameter Minor Diameter Pitch Diameter
Pipe Size D Inch Allowance Max. Min. Max. Min. Min. Max. Min.' Max.
1 2 3 4 2 6 7 8 9 10 11 12
s 0.405 27 0.0011 0.397 0.390 0.3725  0.3689 0.358 0.364 0.3736  0.3783
',f‘; 0.540 18 0.0013 0.526 0.517 0.4903 0.4859 0.468 0.481 0.4916 0.497 4
3}‘3 0.675 18 0.0014 0.662 0.653 0.6256 0.6211 0.603 0.612 0.6270 0.6329
s 0.840 14 0.0015 0.823 0.813 0.7769 0.7718 0.747 0.759 0.7784 0.7851
A 1.050 14 0.0016 1.034 1.024 0.9873  0.9820 0.958 0.970 0.9889  0.9958
1 1.315 11.5 0.0017 1.293 1.281 1.2369 1.2311 1.201 1.211 1.2386 1.2462
1% 1.660 11.5 0.0018 1.638 1.626 1.5816 1.5756 1.546 1.555 1.5834 1.5912
1/ 1.900 11.5 0.0018 1.877 1.865 1.8205 1.8144 1.785 1.794 1.8223 1.8302
2 2.375 11.5 0.0019 2.351 2.339 2.2944 2.2882 2.259 2.268 2.2963 2.3044
2/ 2.875 B8 0.0022 2.841 2.826 2.7600 2.7526 2.708 2.727 2.7622 2.7720
3 3.500 8 0.0023 3.467 3.452 3.3862 3.3786 3.334 3.353 3.3885 3.3984
3';”3 4.000 8 0.0023 3.968 3.953 3.8865 3.8788 3.835 3.848 3.8888 3.8988
4 4,500 8 0.0023 4,466 4.451 4.3848 4.3771 4.333 4.346 4.3871 4.3971
5 5.563 8 0.0024 5.528 5.513 5.4469 5.4390 5.395 5.408 5.4493 5.4598
6 6.625 8 0.0024 6.585 6.570 6.5036 6.4955 6.452 6.464 6.5060 6.5165

GENERAL NOTES:
(a) NPSM threads have a form similar to that of UN threads and tolerances similar to 2A/2B. The internal thread has a minimum pitch
diameter equal to E; of NPT threads.
(b) The minor diameters of external threads and major diameters of internal threads are those as produced by commercial straight pipe
dies and commercial ground straight pipe taps. The major diameter of the external thread has been calculated on the basis of a trunca-
tion of 0.10825P, and the minor diameter of the internal thread has been calculated on the basis of a truncation of 0.21651F, to pro-
vide no interference at crest and root when product is gaged.

NOTE:

(1) Column 11 is the same as the pitch diameter at the large end of internal thread, E,, Basic (see Table 2, column 8).
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Table 7 Dimensions, External and Internal Straight Pipe Thread for Locknut Connections, NPSL
(Loose-Fitting Mechanical Joints)
Standard fitting — =
with taper
thread
Taper pipe
thread
Locknut /]
Tank floor ’J ‘
or wall _\
adEE e e Straight locknut
.......... =
NS
_/&
Locknut
7 !
External Threads Internal Threads
Nominal 0.D. of Maximum' . _ Minimum® _ _

Pipe Pipe, Threads/ Maijor Pitch Diameter Minor Pitch Diameter
Size D Inch Diameter Max. Min. Diameter Min. Max.
1 2 3 4 5 6 7 8 9
1,:’3 0.405 27 0.409 0.3840 0.3805 0.362 0.3863 0.3898
i 0.540 18 0.541 0.5038 0.4986 0.470 0.5073 0.5125
3;’3 0.675 18 0.678 0.6409 0.6357 0.607 0.6444 0.6496
H 0.840 14 0.844 0.7963 0.7896 0.753 0.8008 0.8075
' 1.050 14 1.054 1.0067 1.0000 0.964 1.0112 1.0179

1 1.315 11.5 1.318 1.2604 1.2523 1.208 1.2658 1.2739
11,,-"4 1.660 11.5 1.663 1.6051 1.5970 1.553 1.6106 1.6187
113’;_. 1.200 11.5 1.902 1.8441 1.8360 1.792 1.8495 1.8576

2 2.375 11.5 2.376 2.3180 2.3099 2.265 2.3234 2.3315
2’;’1 2.875 8 2.877 2.7934 2.7817 2.718 2.8012 2.8129

3 3.500 8 3.503 3.4198 3.4081 3.344 3.4276 3.4393
3 4.000 8 4.003 3.9201 3.9084 3.845 3.9279 3.9396

4 4.500 8 4.502 44184 4.4067 4.343 44262 4.4379

5 5.563 8 5.564 5.4805 5.4688 5.405 5.4884 5.5001

6 6.625 8 6.620 6.5372 6.5255 6.462 6.5450 6.5567

8 8.625 8 8.615 8.5313 8.5196 8.456 8.5391 8.5508
10 10.750 8 10.735 10.6522 10.6405 10.577 10.6600 10.6717
12 12.750 8 12.732 12.6491 12.6374 12.574 12.6569 12.6686

NOTE:

(1) As the American National Standard Straight Pipe Thread form of thread is produced by a single tool, the major and minor diameters of
the internal thread and the minor diameter of the external thread are presumed to vary with the pitch diameter, The major diameter of
the external thread is usually determined by the diameter of the pipe. These theoretical diameters result from adding the depth of the
truncated thread (0.666025P) to the maximum pitch diameters in column 5, and it should be understood that commercial pipe will not
always have these maximum major diameters. The locknut thread is established on the basis of retaining the greatest possible amount
of metal thickness between the bottom of the thread and the inside of the pipe. In order that a locknut may fit loosely on the exter-
nally threaded part, an allowance equal to the increase in pitch diameter per turn is provided, with a tolerance of 1.5 turns for both
external and internal threads.
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7 GAGES AND GAGE TOLERANCES FOR AMERICAN
NATIONAL STANDARD TAPER PIPE THREADS,
NPT

7.1 Gage Design

Gages should be made of hardened steel and conform
to the designs recommended in ASME B47.1 (see Figs. 7
and 8).

7.1.1 Gages for External Threads. The L, ring gage
and indicating gage elements have a length equal to
dimension L.

7.1.2 Gages for Internal Threads. The L; plug and
indicating gage elements have a length equal to dimen-
sion L. The Ly plug gage has a gaging notch located a
distance L; from the small end. In locating the basic
gaging notch, the plane of the notch should intersect
the crest of the gage thread. The notched area of the
large end of the plug gage shall remain sharp; however,
it should not have burrs extending outside the thread
form.

7.1.3 Partial End Threads. Partial end threads shall
be removed on both ends of the ring gage and both ends
of the plug gage. This shall be done by chamfering to
the minor diameter of plugs and major diameter of rings
or “convolution” to full-form profile. This avoids possi-
ble seating error from bent or malformed feathered edge
and protects the thread from chipping.

7.1.4 Marking of Gages. Fach gage shall be marked
so as to indicate clearly the nominal size of pipe, threads
per inch, and the proper thread series designation as
given in the respective section of this Standard. For
rings, the marking shall be on the face of the large end.

7.2 Master Gages

Master gages are used to inspect working gages at
the times of manufacture and calibration. They are also
used in setting indicating gages. Additionally, master
rings inspect master plugs, and master plugs inspect
master rings. The L, plug and ring master gages are
made to the basic dimensions specified in Table 8. The
thread roots of these gages shall clear a 0.0381F flat
or may be undercut beyond a sharp V. The crests are
truncated by 0.100P.

7.2.1 Master Gage Tolerances. Master gages should
be made to the basic dimensions as accurately as possi-
ble, but in no case shall the cumulative variation exceed
one-half of the total cumulative tolerance specified in
columns 13 and 14 of Table 9. A master ring and master
plug are mated, the large end of the ring seating flush
at the plug notch within +0.002 in. for sizes %, through
2, within +0.003 in. for sizes 2 through 12, and within
+0.005 in. for sizes 14 and larger. A supplementary check
by optical or other means should be made of flank angle

and form. Each master gage should be accompanied by
a record of the measurements of all elements of the
thread and the standoff of master plug or master ring
(large end of ring gage to basic notch of plug gage).

CAUTION: It should be understood that only a specifically
matched set of masters (L; plug and L, ring) can be expected to
mate with each other within the tolerance specified above and
in General Note (a) of Table 9. There are many characteristics or
variations in gage elements that may combine to cause a signifi-
cant standoff difference between master gages that are not specif-
ically matched.

7.3 Working Gages

Working gages are used to inspect product threads.
They are made to the basic dimensions given in Table 8.
The roots of all gage threads shall clear 0.0381P width.
A sharp V or undercut clearance is acceptable. The crests
are to be truncated an amount equal to 0.140P for 27
threads per inch (tpi), 0.109P for 18 tpi, and 0.100P for
14-tpi, 117%-tpi, and 8-tpi threads (see Fig. 8). It is to be
noted that these gages are truncated at the crest so that
they bear only on the flanks of the thread. Thus, they
do not check the product crest or root truncations. When
it is deemed necessary to determine whether or not such
truncations are within the limits specified, or particu-
larly that the maximum truncations are not exceeded,
optical projection is one common method.

7.3.1 Working Gage Tolerances. Working gages
should be made to the basic dimensions specified in
Table 8 and within tolerances specified in Table 9. The
maximum wear on a working plug gage shall not be
more than the equivalent of Y turn small from basic,
when checked with a master gage. The maximum wear
on a working ring gage shall not be more than % turn
large from basic, when checked with a master gage. A
supplementary check by optical or other means should
be made of flank angle and form.

7.4 Relation of Lead and Angle Variations to Pitch
Diameter Tolerances of Gages

When it is necessary to compute from measurements
the decimal part of a turn that a gage varies from the
basic dimensions, Tables 10 and 11 should be used.
Table 10 gives the correction in diameter for angle varia-
tions, and Table 11 gives the correction in diameter for
lead variations. These corrections are always added to
the pitch diameter in the case of external threads and
subtracted in the case of internal threads, regardless of
whether the lead or angle variations are either plus or
minus. The diameter equivalent for lead and angle varia-
tions plus the pitch diameter variation multiplied by 16
gives the longitudinal variation from basic at the gaging
notch. This longitudinal variation divided by the pitch
equals the decimal part of a turn that the gage varies
from basic at the gaging notch.
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Fig. 7 NPT Standard Taper Pipe Thread Plug and Ring Gages
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Fig. 8 Suggested Form of Gage Thread
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Table 10 Diameter Equivalent of Variation in Half Included Angle of Thread for Tools and Gages

Variation® in Half Angle

(in Minutes) 8 Threads/Inch 11.5 Threads/Inch 14 Threads/Inch 18 Threads/Inch 27 Threads/Inch
1 2 3 4 5 6
1 0.0000559 0.0000389 0.0000320 0.0000249 0.0000166
2 0.0001119 0.0000778 0.0000639 0.0000497 0.0000331
3 0.0001678 0.0001167 0.0000959 0.0000746 0.0000497
4 0.0002237 0.0001556 0.0001278 0.0000994 0.0000663
5 0.0002796 0.0001945 0.0001598 0.0001243 0.0000829
& 0.0003356 0.0002334 0.0001917 0.0001491 0.0000994
7 0.0003915 0.0002723 0.0002237 0.0001740 0.0001160
8 0.000447 4 0.0003112 0.0002557 0.0001989 0.0001326
9 0.0005033 0.0003502 0.0002876 0.0002237 0.0001491
10 0.0005593 0.0003891 0.0003196 0.0002486 0.0001657
11 0.0006152 0.0004280 0.0003515 0.0002734 0.0001823
12 0.0006711 0.0004669 0.0003835 0.0002983 0.0001989
13 0.0007271 0.0005058 0.0004155 0.0003231 0.0002154
14 0.0007830 0.0005447 0.0004474 0.0003480 0.0002320
15 0.0008389 0.0005836 0.0004794 0.0003729 0.0002486
16 0.0008948 0.0006225 0.0005113 0.0003977 0.0002651
17 0.0009508 0.0006614 0.0005433 0.0004226 0.0002817
18 0.0010067 0.0007003 0.0005753 0.000447 4 0.0002983
19 0.0010626 0.0007392 0.0006072 0.0004723 0.0003149
20 0.0011186 0.0007781 0.0006392 0.0004971 0.0003314
21 0.0011745 0.0008170 0.0006711 0.0005220 0.0003480
22 0.0012304 0.0008559 0.0007031 0.0005469 0.0003646
23 0.0012863 0.0008949 0.0007351 0.0005717 0.0003811
24 0.0013423 0.0009338 0.0007670 0.0005966 0.0003977
25 0.0013982 0.0009727 0.0007990 0.0006214 0.0004143
26 0.0014541 0.0010116 0.0008309 0.0006463 0.0004309
27 0.0015101 0.0010505 0.0008629 0.0006711 0.0004474
28 0.0015660 0.0010894 0.0008949 0.0006960 0.0004640
29 0.0016219 0.0011283 0.0009268 0.0007209 0.0004806
30 0.0016779 0.0011672 0.0009588 0.0007457 0.0004971
45 0.0025169 0.0017509 0.0014382 0.0011186 0.0007457
50 0.0027966 0.0019454 0.0015980 0.0012429 0.0008286

GENERAL NOTES:

(a) Values given in inches at 68°F.

(b) In solving for the diameter equivalent of angle variations, the average variation in half included angle for the two sides of the thread,
regardless of their signs, should be taken.
(c) Table is based upon an NPT gage with 0.100P root/crest truncations with equal half-angle variations. For other gages with equal
truncations, multiply by
0.86600P — 2 (truncation)
0.66666667P

NOTE:
(1) Diameter equivalent = 1.53811978F tan da, where da = variation in half included angle of thread expressed in minutes.
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NONMANDATORY APPENDIX A
THE TURNS OF ENGAGEMENT METHOD OF GAGING
PRODUCT THREADS

A-1 METHOD OF GAGING

The turns of engagement method of gaging taper
threads determines that there is an adequate number
of threads available at hand engagement. This method
eliminates the effects of product chamfers during gaging.
However, differences between gages’ end thread
removal and gage crest truncations may give different
gaging results for the same product thread. This may
necessitate collaboration between supplier and user.

27

A-2 TOLERANCE

The theoretical basic turns of engagement are found
in column 7 of Table 2. For the turns of engagement
method, the turns to remove the L, gage from the product
thread are counted and must be within the tolerance of
basic number of turns, +1 turn.
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NONMANDATORY APPENDIX B
TAP DRILL SIZES

Holes prepared for tapping can be either straight or
tapered. Both are acceptable as long as the product stan-
dards for thread dimensions are met after tapping. The
minor diameter of the product threads should be cut by
the tap minor diameter to ensure concentricity with the
pitch diameter, as well as to generate the proper thread
height and truncations. The actual hole size prior to
tapping is dependent on many wvariables and should
approximate the diameter K;, column 24 of Table 2 (Basic
Minor Diameter at Small End of Pipe). Hole sizes may
vary from Kj so the tap can cut an acceptable pipe thread
with the required thread height.
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NONMANDATORY APPENDIX C
THREAD TYPES AND CORRESPONDING GAGES AND GAGING

See Table C-1.

Table C-1 Thread Types and Corresponding Gages and Gaging

Product Thread Tolerance Applied to Basic Size

el Type of Thread External Internal

Be Gaged Thread Internal  External Gaged With Small Large Large Small
NPT Pressure Taper Taper L, or indicating gages 1 Turn 1 Turn 1 Turn 1 Turn
NPSC Pressure Straight - L, or indicating gages - - 1% Turns 1Y Turns
NPTR Mechanical Taper Taper L, or indicating gages 1 Turn 0 Turns 1 Turn 0 Turns

[Note (1)] [Note (1)] [Note (2)] [Note (2)]
NPSM Mechanical Straight Straight GO/NOT GO or indicating gages
NPSL Mechanical Straight Straight GO/NOT GO or indicating gages

NOTES:
(1) See Table 5, column 7 for the modified external thread basic position.
(2) See Table 5, column 18 for the internal thread basic position below the face of the fitting.
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