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FOREWORD

A subcommittee of the National Screw Thread Commission began standardizing certain dimen-
sions of cut and ground thread taps in 1926. The subcommittee prepared a report that was finally
referred to the sectional committee on Small Tools and Machine Tool Elements (B5) organize

under the procedure of the American Standards Association (ASA). The original proposal passed
through the regular procedure and was designated as an American Standard by ASA in April.1980

Following the publication of the standard in 1930, Technical Committee 12 on Cut and/Ground
Thread Taps decided to include in the next edition additional types and sizes, a glossaty)of terms
and definitions, and certain commercial standards issued by the tap and die manufacturers tha
were reproduced from their publications. Following approval from the sectional)¢emmittee and
the sponsors, the proposal was approved by ASA in November 1939.

In 1962 a new sectional committee, B94, was formed for the standardization of cutting tools
Technical Committee 12 on Cut and Ground Thread Taps now operates-within this framework

In 1967 the revised Standard proposed by Technical Committee 12 wasiapproved and designated
B94.9-1967.

In 1971 the revised Standard proposed by Technical Committee\}2 was approved and designated
B94.9-1971.

In 1979 the revised Standard proposed by Technical Committee 12 was approved and designated
B94.9-1979.

In 1987 the revised Standard proposed by TechnicabCommittee 12 was approved following al
the procedures of the American National Standatds Institute (ANSI) and designated ASME
ANSI B94.9-1987.

In 1999 the revised Standard proposed by Te¢hnical Committee 12 was approved and designated
ASME B94.9-1999.

In 2005 the revised Standard proposedby Technical Committee 12 was approved and designated
ASME B94.9-2008. The following major-changes to the standard included are:

(1) ASME B94.9 is now understhe Bl Standards Committee. This Standard will still have thg
B94.9 designation.

(b) All tables for cut thread\taps have been moved to the Appendix section of this Standard

(c) STIsize taps have Had blank sizes revised to be consistent with standard industry practice
The major diameter valués on metric STI taps will follow established values, and pitch diameter
values of metric STI taps will remain listed with “H” pitch diameter limits.

(d) The term “lead tolerance” has been changed to “cumulative pitch error,” and formulas foy
calculating the.values are included in this Standard.

(e) The practice of marking taps NPS has been changed to NPSC/NSPM.

(f) The practice of marking taps NC, NF, NEF, NS has been changed to UNC, UNF, UNEH
UNS for*machine screw and fractions sizes.

(g The inclusion of HS (high speed steel) and G (ground thread) has been made optional i
the 'marking of taps.

(h) Nomenclature definitions for high speed steel, ground thread taps, and cut thread taps

have been added

This Standard was approved as an American National Standard on June 18, 2008.
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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 proposing revisions, and attending Committee meetings. Correspondence should b

addressed to:

Secretary, Bl Standards Committee

The American Society of Mechanical Engineers
Three Park Avenue

New York, NY 10016-5990

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

The Committee welcomes proposals for revisions to this Standatd.'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 wher
justified, to permit early implementation of an approved revision when the need is urgent, or tg
provide rules not covered by existing provisions. Cases are effective immediately upon ASMH
approval and shall be posted on the ASME Commiittee Web page.

Requests for Cases shall provide a Statement of Need and Background Information. The reques
should identify the Standard, the paragrapl/figure or table number(s), and be written as 4
Question and Reply in the same format as existing Cases. Requests for Cases should also indicatg
the applicable edition(s) of the Standard.to which the proposed Case applies.

Attending Committee Meetings. The'B1 Standards Committee regularly holds meetings, which
are open to the public. Persons wishing to attend any meeting should contact the Secretary o
the Bl Standards Committee.
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ASME B94.9-2008

TAPS: GROUND THREAD WITH CUT THREAD APPENDIX
(INCH AND METRIC SIZES)

1 GENERAL

1.1 $Hcope

This Standard covers various designs of standard taps,
nome¢nclature, and definitions; the standard system of
marking; and dimensions and tolerance tables for the
typeq and styles of taps listed below. For thread series
designations, refer to Table 1.

Applicable
Type Style Section(s)
Standprd straight Straight fluted 3.1
thrdad, general Spiral fluted 3.4 and 3.5
purpose; Tables Spiral point, with 3.2
2,3} and 4 straight flutes
Spiral point only, 3.3
no straight flutes
Straight fluted 3.1
Pulleyf; Table 6 Straight fluted 3.7
Pipe, taper thread; Straight fluted 3.8
Table 7
Pipe, ptraight Straight fluted 3.8
thrdad; Table 10
Threafl forming; Straight lobes 3.6
Tables 2 and 3 Spiral lobes 3.6

1.2 Reference Standards for Screw Thread
Nomenclature and Forms of Thread

The following is a list-of-publications referenced in
this $tandard.

AS B1.1, Unified Inch Screw Threads (UN and UNR
Thkead Form)

AS B1.7,.8etew Threads: Nomenclature, Definitions,
andl Letter\Symbols

AS B1.12, Class 5 Interference-Fit Thread

ASME-B113M, Metrie-Serew—Threads—MProfile

Publisher: The American Society of Mgchanical
Engineers (ASME), Three Park Avenue, New York,
NY 10016-5990; Order Department;22Law Irive, P.O.
Box 2300, Fairfield, NJ 07007-2800

SAE AS-8879, Screw Threads-UNJ Protfile Inch
Controlled Radius Rgot With Increasdd Minor
Diameter

SAE AS-71051, Pipé7Threads Taper, Aerqnautical
National Form, Symbol ANPT-Design and Ihspection
Standard

Publisher: Seciety of Automotive Engineers (PAE), 400
Commoenwealth Drive, Warrendale, PA 15006-0001

1.3 Basic Form of Thread

The basic angle of thread between the flankg of thread
measured in an axial plane is 60 deg (Fig. 1).
The symmetrical height of the thread form, A, is found
as follows:

h = 0.64951905P = 0649;1&
The basic pitch diameter is obtained by subtrjcting the
symmetrical single thread height, &, from the basic major
diameter as follows:

Basic pitch diameter = Dys. — &

where
Dpse = basic major diameter
h = symmetrical height of thread
n = number of threads per inch
P = pitch of thread

1.4 Tap Pitch Diameter Size

A range of tap pitch diameter limits from which the

VI O+HT

ASME B1.15, Unified Inch Screw Threads (UN]J Thread
Form)

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

ASME B1.20.3, Dryseal Pipe Threads (Inch)

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

ASME B1.21M, Metric Screw Threads: MJ Profile

ASME B1.30, Screw Threads — Standard Practice for
Calculating and Rounding Dimensions

ASME B18.29.1, Helical Coil Screw Thread Inserts —
Free Running and Screw Locking (Inch Series)

user may select to suit local conditions is available.
Tables A-1 and A-2 in Nonmandatory Appendix A list
tap pitch diameter limits that produce common classes
of thread when used with reasonable care in average
materials. Factors beyond the tap “H” limit affect final
part size.

2 TAP CATEGORIZATION

Taps included in this Standard are categorized
according to type, style, size and chamfer, and blank
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Fig. 1 Illustrations of Terms Applying to Taps
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Illustrations of Terms Applying to Taps (Cont’d)
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design, which are explained further in the following
paragraphs.

2.1 Type

Tap type is based on such general dimensions as stan-
dard straight thread, taper and straight pipe, pulley, etc.,
or is based on purpose, such as thread forming and
screw thread insert (STI). See para. 1.1.

Tables A-3 and A-4. For chamfer designations, including
taper, plug, semibottom, and bottom, see Table 8. For
runout tolerance see Table 15.

3.2 Spiral Pointed Style Taps

Spiral pointed style taps, illustrated in Fig. 3, are
straight fluted. They have the cutting face of the first
few threads ground at an angle to the axis of the tap to
force the chips ahead to prevent clogging in the flutes.

2.2 Style

Tap style is based on flute construction for cutting
taps, such as straight, spiral, or spiral point, and on lobe
style and|construction for forming taps, such as straight
or spiral.[See para. 1.1.

2.3 Size|land Chamfer

The thread size specifications for a type or style of
tap may |be fractional, machine screw, or metric. The
thread foym may be ground or cut (unground) as further
defined i each table. Additionally, the cutting chamfer
may be pottom, semibottom, plug, or taper, and the
entry taper of form taps may be bottom or plug. Both
cutting apd entry tapers are defined in Tables 8 and 9.

2.4 Blan

Blank dlesign (formerly referred to as “style”) further
categorizps how a tap’s overall length is measured, the
type of cdnters (external or internal) it has, and whether
the external center is required to be truncated. See Fig. 1.

Blank dlesign 1 has an overall length measured from
the interpection of the external center and the peoint
diameterfat the front end to the intersection of theexter-
nal and the shank diameter (corner of the square) at the
back end| The external center on the squate end can be
full (to alpoint) or truncated.

Blank design 2 has a truncated external center on the
square efid, and the overall length is measured from
that trungation to the intersection)of the external center
and the goint diameter at the front end.

Blank design 3 has interhial centers on both ends, and
its overall length is measured from end to end.

Design

3 TAP STYLES

DS, U rated [ [ , d
straight flutes and are for general-purpose applications.
This Standard applies to machine screw, fractional, met-
ric, and STI sizes in high-speed, steel-ground thread and
to machine screw and fractional sizes in high-speed and
carbon steel cut thread, with taper, plug, semibottom,
and bottom chamfer.

For general dimensions, optional necks, shortened
thread length, and tolerance see Tables 2, 3, 4, and 5.
For number of flutes see Table 11. For ground thread
limits see Tables 12, 13, and 14. For cut thread limits see

I'his Standard applies to machine screw, fractional
ric, and STI sizes; ground thread in machine screw
tional, metric, and STIin high-speed steel; and cut t

met-
frac-
hread

in machine screw and fractional size with\plug, senibot-

tom, and bottom chamfer.

For general dimensions, optionalinecks, short
thread length, and tolerance see ‘Tables 2, 3, 4, a
For number of flutes see Tablé 11. For ground t
limits see Tables 12, 13, and 14: For cut thread limi|

ened
nd 5.
hread
ks see

Tables A-3 and A-4. For ¢hamfer designations, incliiding

taper, plug, semibottom, and bottom see Table §
runout tolerance see Table 15.

3.3 Spiral Pointed Only Style Taps

Spiral pointed only style taps, illustrated in Fig.
made with the spiral point feature only and d
havelongitudinal flutes. They are especially suitah

. For

U, are
b not
le for

tapping thin-walled materials. This Standard applies to

machine screw and fractional size in high-speed
ground thread, with plug chamfer.

For general dimensions, optional necks, shorf
thread length, and tolerance see Tables 2, 3, 4, a
For number of flutes see Table 11. For ground t
limits see Tables 12, 13, and 14. For cut thread limi|

steel,

ened
nd 5.
hread
ks see

Tables A-3 and A-4. For chamfer designations, inclyiding

taper, plug, semibottom, and bottom see Table §
runout tolerance see Table 15.

3.4 Regular Spiral Fluted Style Taps

Regular spiral fluted style taps, illustrated in K
have right-hand spiral flutes with a helix angle of 2
to 35 deg. They are designed to help extract the

. For

ig. 5,
b deg
chips

from the hole and/or to bridge a keyway. This Standard

applies to machine screw, fractional, metric, an
sizes in high-speed steel and to ground thread with

i STI
plug,

semibottom, and bottom chamfer.
OF—& al- dimensions—optional necks—sheorfened
thread length, and tolerance see Tables 2, 3, 4, and 5.
For number of flutes see Table 11. For ground thread
limits see Tables 12, 13, and 14. For cut thread limits see
Tables A-3 and A-4. For chamfer designations, including
taper, plug, semibottom, and bottom, see Table 8. For
runout tolerance see Table 15.

3.5 Fast Spiral Fluted Style Taps

Fast spiral fluted style taps, illustrated in Fig. 6, have
right-hand spiral flutes with a helix angle of 45 deg to
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Fig. 2 Straight Flute Style Taps

Blank Design 1 Blank Design 2

Blank Design 3

Fig. 3 Spiral Pointed Style Taps

Blank Design 3

Fig. 4 Spiral Pointed Only Style Taps
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Fig. 5 Regular Spiral Fluted Style Taps

Blank Design 3
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Fig. 6 Fast Spiral Fluted Style Taps
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Fig. 7 Thread Forming Type Taps
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Blank Design 2

60 deg. They are designed to extract the chips from
a hole and are normally used in low-tensile strength
materials| This Standard applies to machine screwfrac-
tional, m¢tric, and STI sizes and to high-speed steel with
plug, semibottom, and bottom chamfer.

For general dimensions, optional neeks; shortened
thread length, and tolerance see Tablés 2, 3, 4, and 5.
For number of flutes see Table 11. Fér standard ground
thread limits see Tables 12, 13, and 14. For cut thread
limits see|Tables A-3 and A-4. For chamfer designations,
including taper, plug, semibottom, and bottom see
Table 8. Hor runout tolerance see Table 15.

3.6 Threpd Forming Type Taps

Thread| forming(type taps, illustrated in Fig. 7, are
fluteless ¢xcept.as optionally designed with one or more
lubricating'grooves. The thread form on the tap is lobed,

Blank Design 1

......

I
UYL

vvvvv

i
0L

==
p=="1
==

==

=

Blank Design 3

Fig. 8 Pulley Type Taps

and 14. For entry taper designations, including plupy and
bottom, see Table 9. For runout tolerance see Table 15.

3.7 Pulley Type Taps

Pulley type taps, illustrated in Fig. 8, were originally
designed for tapping line shaft pulleys by hand. Today,
the pulley tap, which is used where extended reach is
required, is commonly driven by machine. Be¢ause
shank diameter is the same as the nominal diameter,
the shank diameter and square size are different|from
those listed in Table 2. Accordingly, sizes 7% and larger
require special tap holders/drivers. This Stanldard

so that there fsafinite Tronmiberof high points contacting
the work thread form. The forming lobe may be either
straight or spiral to conform to the manufacturer’s stan-
dards. The tap forms the thread by extrusion and does
not cut. This Standard applies to machine screw, frac-
tional, and metric sizes, in high-speed steel, ground
thread form, with plug, semibottom, and bottom
entry taper.

For general dimensions, optional necks, shortened
thread length, and tolerance see Tables 2, 3, 4, and 5.
For standard ground thread limits see Tables 12, 13,

ayplica tofractiomnat sizeart 5luuud thread—with plug
and bottom chamfer.

For general dimensions, optional necks, thread length,
and tolerance see Table 16. For number of flutes see
Table 16. For standard ground thread limits see Tables 12,
13, and 14. For chamfer designations see Table 8. For
runout tolerance see Table 15.

3.8 Pipe Type Taps

Pipe type taps, illustrated in Fig. 9, are designed for
producing standard straight or taper pipe threads. This
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Fig. 9 Pipe Type Taps

b

Standard applies to fractional size in high speed steel,
grou nd thread to high QpF\P(‘] steel and carbon steel

respectively, followed by a limit number. The limit num-
bers are determined as follows:

Amount maximum tap pitch diameter
limit is over basic pitch diameter.

0.0005

H limit number =

Amount minimum tap pitch diameter
limit is under basic pitch diameter.

0.0005

L limit number =

in cyt thread, and to straight-pipe taps having plug
chanfers and taper pipe taps having 2 to 3% threads
chanffered.

For general dimensions, optional necks, and tolerance
and for number of flutes see Table 6. For taper thread
ground thread limits see Table 17. For taper thread cut
thread limits see Table A-5. For straight thread ground
threald limits see Tables 18 and 19. For straight thread
cut thread limits see Table A-5. For chamfer designations
see Table 8. For runout tolerance see Table 15.

4 SQTANDARD SYSTEM OF TAP MARKING

4.1 Ground Thread Taps, Inch Screw Threads: UN
Profile

Grpund thread taps in the United States are marked
with [the nominal size, number of threads per inch, the
propgr symbol to identify the thread form, designators
for tdp pitch diameter, and special features such as left:
hand| Taps with pitch diameter designators, systems of
limit$, and special features are specified in section 5.
Threqd series designators are specified in Table;1. “HS”
for High speed steel and “G” for ground thread are
optignal with the manufacturer.

4.2 Ground Thread Taps, Metric Screw Threads: M
Profile

Grpund thread taps made with metric screw threads
(M profile) are marked with)an “M,” followed by the
nomijnal size in millimeters and pitch in millimeters,
sepatated by the signiX,” designators for tap pitch
diamjeter, and spgcial features such as left-hand. Taps
with [pitch diameter designators, system of limits, and
specipl featufeSare specified in section 5. Thread series
designatprs.are specified in Table 1. “HS” for high speed
steel fand “G” for ground thread taps are optional with

Tap pitch diameter tolerances for H or L limits fare found
in Table 7, column D. Standard tap pitch-diameter limits
for various H limits numbers are shown in [Tables 12
and 13.
When unified inch screw thread taps are ord¢red with-
out a specified pitch diameter)for H limit, the|tap pitch
diameter is determined by’the’formulas in Tgble 7 and
is marked with the appropriate H limit.
EXAMPLES: Tap marking with H or L limit numbegs.
(a) % - 16 UNC H1
(1) Maximum gap pitch diameter = Basic pitch diameter
+ 0.0005 in.
(2) Minitntm tap pitch diameter = Maximun tap pitch
diameter -40.0005 in.
(b) 1457 UNC H4
(I Maximum tap pitch diameter = Basic pitch diameter
+ 00020 in.
(2) Minimum tap pitch diameter = Maximunp tap pitch
diameter — 0.0010 in.
(c) 2-16 UN H8
(1) Maximum tap pitch diameter = Basic pitch diameter
+ 0.0040 in.
(2) Minimum tap pitch diameter = Maximum tap pitch
diameter — 0.0015 in.
(d) % - 16 UNC L2
(1) Minimum tap pitch diameter = Basic pitch diameter
- 0.0010 in.
(2) Maximum tap pitch diameter = Minimum tap pitch
diameter + 0.0005 in.

5.1.1.1 Optional Marking. “HS” (high spleed steel)
may be included in the marking to denote| the base
material from which the tap is manufactyred. “G”
(ground thread tap) may be included in the marking at
the option of the tap manufacturer.
EXAMPLES:

(a) % - 16 UNC HS H1
(b) % - 16 UNC HS G H1

5.1.2 Oversize or Undersize. When the mmaximum

the mManufactares

5 STANDARD SYSTEM OF TAP THREAD UNITS AND
IDENTIFICATION, GROUND THREAD

5.1 Tap Thread Limits (Unified Inch Screw Threads)

5.1.1 HorL Limits. When the maximum tap pitch
diameter limit is over the basic pitch diameter by an
even multiple of 0.0005, or the minimum tap pitch diam-
eter limit is under basic pitch diameter by an even multi-
ple of 0.0005, the taps are marked with “H” or “L,”

Tap pitch diameter over basic pitch diameter of the mini-
mum tap pitch diameter under basic pitch diameter is
not an even multiple of 0.0005, the tap pitch diameter
is normally designated as an amount oversize or under-
size. The amount oversize is added to the basic pitch
diameter to establish the minimum tap pitch diameter.
The amount undersize is subtracted from the basic pitch
diameter to establish the minimum tap pitch diameter.
The pitch diameter tolerance from Table 7, column D,
is added to the minimum tap pitch diameter to establish
the maximum tap pitch diameter in both cases.
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EXAMPLES: %¢ — 14 UNC +0.0017

(a) Minimum tap pitch diameter = Basic pitch diameter
+0.0017 in.

(b) Maximum tap pitch diameter = Minimum tap pitch
diameter +0.0005 in.

Whenever possible in the case of oversize or other
special tap pitch diameter requirements, the maximum
and minimum tap pitch diameter requirements should
be specified.

EXAMPLES: Tap marking with D or DU limit numbers.
(a) M1.6 x 0.35 D3
(1) Maximum tap pitch diameter = Basic pitch diameter
+ 0.039 mm
(2) Minimum tap pitch diameter = Maximum tap pitch
diameter — 0.015 mm
(b) M12 x 1.75 D6
(1) Maximum tap pitch diameter = Basic pitch diameter
+ 0.078 mm
(2) Minimum tap pitch diameter = Maximum tap pitch

5.1.3 [Special Tap Pitch Diameter. Taps not made to
H or L limit, to the specifications in Table 7, or to the
formula for oversize or undersize taps may be marked
with “S” ¢nclosed by a circle or another special identifier.

EXAMPLEp:
@ %-1PUNC (S
(b) % — 13 UNC Spec

5.1.4 |Left-Hand Taps. Taps with left-hand threads
are marked “LEFT HAND” or “LH.”

EXAMPLE| % - 16 UNC LH H3

NOTE: Metal cutting tools must be marked with the country of
origin. Refgrence should be made to part 134, Customs Regulations
(19 CFR Pafrt 134) to determine the specific requirements as to the
permanent|marking of imported tools.

5.2 Metric Screw Threads: M Profile

All calqulations for metric taps are done using milli-
meter vajues. When inch values are required, they are
soft-converted from the three-place millimeter tap diam*
eters, onlly after calculations are complete.

5.2.1 P or DU Limits. When the maximum(tap pitch
diameter|limit is over the basic pitch diameter by an
even multiple of 0.013 mm (0.000512 ins.reference), or
the minignum tap pitch diameter limit is under basic
pitch diaIIeter by an even multiple 0f0.013 mm, the taps
are marked with “D” or “DU,xespectively, followed
by a limif number. The limit-number is determined as
follows:

Amount maximum tap pitch diameter
limit is over basic pitch diameter.

0.013

D limit pumber =

Amount minimum tap pitch diameter
limit is under basic pitch diameter.

DU limit bmber—=

diameter — 0.031 mm
(c) M39 x 4 D10

(1) Maximum tap pitch diameter = Basic pitch diameter

+ 0.130 mm

(2) Minimum tap pitch diameter = MaXimum tap| pitch

diameter — 0.052 mm
(d) M6 x 1 DU4

(1) Minimum tap pitch diaméter = Basic pitch digmeter

- 0.052 mm

(2) Maximum tap pitch ‘diameter = Minimum tap| pitch

diameter + 0.025 mm

5.2.1.1 Optional'Marking. “HS” (high speed kteel)
may be includéd)in the marking to denote the[base
material from’ which the tap is manufactured| “G”
(ground thread tap) may be included in the marking at
the option 'of the tap manufacturer.

EXAMPLES:
@) M6 x 1.0 HS D6
(b) M6 x 1.0 G D6

5.2.2 Special Tap Pitch Diameter. Taps not mdde to
D or DU limits, to the specifications in Table 10, or to
the formula for oversize or undersize taps may be
marked with “S” enclosed by a circle or another special
identifier.

EXAMPLES:
() M10 x 1.5 HS (g)

(b) M10 x 1.5 Spec

5.2.3 Left-Hand Taps. Taps with left-hand thfeads
are marked “LEFT HAND” or “LH.”

EXAMPLE:
(a) M10 x 1.5 LH D6

5.2.4 Screw Thread Inserts (STI). Refer to Tables 20

and 21 for additional information about {*qp thread

0.013

Tap pitch diameter tolerances, associated with the
respective D or DU limit number see Table 10, column
Z. For standard taps, pitch diameter limits for various
D limit numbers are shown in Table 12.

When metric screw thread (M profile) taps are ordered
without a specified pitch diameter, or a D limit number,
the tap pitch diameter will be determined by the formu-
las in Table 10, and the tap will be marked with the
appropriate D limit number.

limits.

6 GLOSSARY OF TAP ELEMENTS AND OTHER
TERMS RELATED TO SCREW THREADS

actual size: the measured size of a characteristic or ele-
ment subject to measurement uncertainty.

allowance: a prescribed difference between the maximum
material limits of mating parts. It is the minimum clear-
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ance (positive allowance) or maximum interference
(negative allowance) between such parts.

I.—Minimum material limit (maximum hole diameter)
\
”H —Maximum material limit (minimum hole diameter)

——— - ———- Basic size

'y - Maximum material limit (maximum shaft diameter)
r—Minimum material limit (minimum shaft diameter)
RonShany

Positive allowance

(d) taper taps: chamfered 7 to 10 pitches.

——| [+— 71010
ﬁ.‘.ﬁ.‘.ﬁ?ﬂﬂﬂﬂﬂﬂﬁﬁﬂﬂﬂﬂﬁﬁu’i

chamfer angle: the angle formed between the chamfer
and the axis of the tap measured in an axial plane at
the cutting edge.

chawfer-bevel-an-angular-surface-of revolution (which

Taper

! )
crearancer

(M priraree
Hole Minimum material limit (maximum hole diameter)
Maximum material limit (maximum shaft diameter)
e lp—— BASIC SizE

= Maximum material limit (minimum hole diameter)
Bhaft Minimum material limit (minimum shaft diameter)

Negative allowance
(mgximum clearance)

v

axis: the imaginary straight line that forms the longitudi-
nal cpnterline of the tool or threaded part.

[ Axis
:\‘=\‘=\‘====|==|IIIIIIIIIIIIIII un

s

N,

basic [size: the size from which the limits are derived by
application of allowance and tolerance.

bottomn tap: a tap having a chamfer length of 1 to 2 pitches

4>‘ |<—1t02

Bgttom Tap

.

chamfer: the tapering of the threads-at‘the front end of
each|land of a tap by cutting away and relieving the
crest|of the first few teeth to distribute the cutting action
over [several teeth.

(a)| bottom taps: chamfered 1 to 2 pitches.

4>‘

Bottom W T T

ET

(b)| sentibottom taps: chamfered 2 to 3 pitches.

may or may not be relieved) preceding the point diame-

ter on a tap.
4>‘ ’47 Chamferbevel

L

chamfer length: the' length of the chamfer measured
parallel to the’axis at the cutting edge.

o
Chamfer'Length W 5
D>

chamfer point diameter: see diameter, point.

chamfer relief: the gradual decrease in land hdight from
cutting edge to heel on the chamfered portion of the
land to provide radial clearance for the cutting edge.

chamfer relief angle: the complement of fhe angle
formed between a line tangent to the relievgd surface
at the cutting edge and a radial line to the same point.

Chamfer Bevel

Chamfer relief angle —\

ent to
ved
Ace

Radial line

classes of threads: distinguished by the amountp of toler-
ance or tolerances and all allowance specified.|[Both inch

4>‘ |<—2t03

Semibottom

-

(c) plug taps: chamfered 3 to 5 pitches.

4>‘ [+— 3105

Plug ‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

.

and metric screw threads have alphanumeric class desig-
nations. Class designations do not apply to the tap.

concentric: having a common center.

concentric margin: a portion of the threaded land, adja-
cent to the cutting edge that has concentric threads (tap
outside diameter only).

concentric thread: threads that are substantially circular
for the full land width with a center coincident with the
tool axis; that is, having no relief in the thread form
except for that slight amount produced by back taper.
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Major
/ diameter
Cutting edge
Cutting face 7
Direction
of rotation
/ N

Concentric
full width
of land

—————

coolant hqle: holes through which cutting fluid is fed
through the axis of the tool and/or radial into the tap
flutes.

Al

crest: the|surface of the thread that joins the flanks of
the threadl and is farthest from the cylinder or cone froni
which th¢ thread projects.

Crest

cut thread|tap: a tap that has'the thread produced before
the base 1naterial has beén.heat treated. Cut thread taps
have a lilperal tolerance.

cutter swgep: the section removed by the milling cutter
or the grinding.wheel in entering or leaving a flute.

TS

+

cutting face: the leading side of the land in-the dirgction
of rotation for cutting on which the chip,impinggs.

diameter:
core: the diameter of a circle that’is tangent tp the
bottom of the flutes at a giver{ point on the axis.

Core diameter

AN

major: on a‘straight thread, the major diameter ip that
of the majot'¢ylinder. On a taper thread, the major dliam-
eter at a given position on the thread axis is that ¢f the
major-cone at that position.

-~ p—>
P/2

<
P
I

-

Minor diameter

— Major diameter

Pitch diameter —

minor: on a straight thread, the minor diameter i that
of the minor cylinder. On a taper thread, the minor
diameter at a given position on the thread axis i$ that
of the minor cone at that position.

pitch: on a straight thread, the diameter of the i

agi-

Cutter sweep

cutting edge: the intersection of the cutting face and major
diameter in the direction of rotation for cutting and
which does the actual cutting.

10

nary-comxial-eylinder—thesurface-of-which-would pass
through the thread profiles at such points as to make
the width of the thread groove and ridge equal. On a
theoretically perfect thread, these widths are equal to
one half the pitch. On taper thread, the PD at a given
position on the thread axis is the diameter of the pitch
cone at that position.

point: the diameter at the cutting edge of the leading
end of the chamfered section. The diameter is approxi-
mately the same as the basic minor diameter and varies
with manufacturers.


https://asmenormdoc.com/api2/?name=ASME B94.9 2008.pdf

ASME B94.9-2008

[

Point diameter

dryseal: a thread system used for both external and inter-
nal pipe threads applications designed for use where

external center, full or truncated: the pointed end on a tap.
Its included angle varies with manufacturing practice.
It must not be confused with a tap chamfer or a chamfer
bevel. On bottoming chamfered taps the point on the
front end may be removed, which is optional with
manufacturer.

Truncated

center

External Full center

the gssembled product must withstand high fiuid or
gas pressure without the use of a sealing compound or
wher a sealer is functionally objectionable.

eccentric: not having a common center.

eccenfricity (with respect to the tool axis): one-half of the
full iIdicator movement (FIM). (See also relative eccentric-
ity and runout, which is the preferred term.)

l*Eccentricity

entry| taper: the portion of a thread-forming type tap
where the thread form is tapered toward the front to
allow entry into the hole to be tapped. These tapered
threads produce contact points that perform the forming
or exftrusion process.

entiry taper angle: the angle at which the thread form
is tagered from the major diameter to the entry diameter
portipn.

entyy taper diameter: the diameter measutred at the full
thread crest nearest the front of the tap. This diameter
must{be an appropriate amount smaller than the diame-
ter of the hole produced for tapping.

entiry taper length: the length,-measured on the full
diamjeter of the thread forming lobe, from the entry
diamjeter position on thé theoretical intersection to the
tap major diameter afidientry taper angle.

"
centet

Il

female center: see internal center, which is the
term.

preferred

flank: the flank of a threadris either surface cpnnecting
the crest with the root, The” flank surface infersection
with an axial plane is’theoretically a straight [line.

Flanks

(a) leading

(1) the flank of a thread facing toward the cham-
fered end of a threading tool.

(2) the flank of a thread that, when the
about to be assembled with a mating thread
mating thread.

(b) trailing: the flank of a thread that is opposite to
the leading flank.
flank angle: the angle between the individual flank
and the perpendicular plane to the axis of the thread,
measured in an axial plane. A flank angle of a fymmetri-
cal thread is commonly termed the half angle pf thread.

thread is
faces the

(a)| bottom length=F.to 2% pitches. Flank ai%’
(b)| plug length:x3"to 5 pitches. \
Overall and
-~ —— thread lengths ———=
, Entry
L taper |
length
Entry taper angle .. . L. .
S . | flank angle variation: the deviation from the basic (nom-
\ N 7 inal) flank angle.
\ ‘ B \E;it;yr/n cter ﬂutgs: the longitudinal channels fgrmed inatap ’fo crea.te
. AN cutting edges on the thread profile and to provide chip
! h N spaces and cutting fluid passages. On a parallel or
-1 i straight thread tap they may be straight, angular, or

11

spiral, and on a taper thread tap they may be straight,
tapered, or spiral.
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Flute \

lead angle: the angle that a helical or spiral cutting

effects of taper, out of roundness, and surface defects
may be positive or negative on either external or internal
threads.

ground thread tap: a tap that has the thread produced by
the thread grinding process after the base material has
been heat treated. Ground thread taps have higher preci-
sion than cut thread taps.

heel: the edge of the land opposite the cutting edge.

edge at agiven point makes with an axial plane through
the same|point.

length: |as applied to taps, the full axial length of a
flute incliding the cutter sweep.

runout:|see cutter sweep.

spiral: @ flute with axial lead and helix in a helical
path around the axis of a cylindrical tap. A regular spiral
angle is 2p deg to 35 deg, and a fast spiral angle is 45 deg
to 60 deg| On taper pipe taps the spiral angle is usually
less than|that described above.

/\Spiral angle

Spiral [ﬂlﬂlﬁlﬂlﬂlw\'u&

Flute NIRRT SR AN ()
Spiral

Flute

straightf a flute that forms a cutting edge lying in an
axial plame.

<«—— Flute length —>
Runout (flute)+|

Straight
Flute

PR T PP TH T

tapered:
axis at arf

a flute lying in a plane-intersecting the tool
angle.

Tapered Flute

Tapgred core

full indicdtor mevenient (FIM): the total movement of an
indicator|whefe appropriately applied to a surface to
measure [ts\Wariations.

Cutting edge Heel

Direction
of rotation

+

height of thread: the height-of a thread is the disfance,
measured radially between the major and minor ¢ylin-
ders or cones, respectively.

e

Height of
thread

—Ti

helix angle: see flute, lead angle, and see thread lead pingle.

high speed steel (HS): based on the major alloying ele-
ments in their composition: molydbenum or tungsten.
High speed steels in which molybdenum is the major
alloying element are designated by the letter “M” as the
first character in the symbol. Examples include M1, M2,
M7, M10, M35, and M42. Similarly, the letter “T” desig-
nates tungsten alloys. Examples include T1, T2, T§, and
T15. Analyses may contain both molybdenum and fung-
sten, but the letter symbol is determined by which of
the two has the major alloying effects.

holes:
blind: a hole that does not pass through the work piece
and is not threaded to its full depth.

=

SEEN

L,

functional size: the functional diameter of an external
thread is the pitch diameter of the enveloping thread of
perfect pitch, lead, and flank angles, having full depth
of engagement but clear at crests and roots, and of a
specified length of engagement. It may be derived by
adding to the pitch diameter in the case of an external
thread, or subtracting from the pitch diameter in the case
of an internal thread, the cumulative effects of variations
from specified profile, including variations in lead and
flank angle over a specified length of engagement. The

12

)

|
|
|

Blind

bottom: a blind hole that is threaded close to the
bottom.

Bottom
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obstructed: a through hole that has some obstruction
beyond the hole limiting the travel of the tap.

2 [ )
m

open: a hole that passes through the work piece but
is not threaded its full depth.

Obstructed

internal center: a countersink with clearance at the bot-
tom, in one or both ends of a tool, which establishes the
tool axis.

Internal
center

Axis
\ /

+

Open

recpssed: a blind hole with a recess larger than the tap
majof diameter and beyond the depth of full thread,
limiting the travel of the tap.

Recessed

stepped: a blind or open hole with a change in diameter
that |imits the thread depth.

Stepped m

thrpugh: a hole that passes through the work« piece
and {s threaded to its full depth.

Through %

hook gngle: the inclination of-a‘\cencave cutting face, usu-
ally gpecified as either chordal hook or tangential hook.

hogk angle chordal: the angle between the chord passing
throygh the basic_rhinor diameter and the tap crest at
the cutting face and a radial line through the tap crest
at the cutting’edge.

hogk angle tangential: the angle between a line tangent
to the radiuis of the cutting face at the major diameter
and a radial line to the same point

interrupted thread tap: a tap having-an'6dd number of
lands with alternate teeth in the thread helix fremoved.
Alternate teeth are generally removed only forja portion
of the thread length beyond the chamfgr (semi-

interrupted thread), or imsorhe cases on the flull thread
length including the ehamfer (full-interrupted thread).

Semi-interrupted

IRIINIIRIIRIEIE

Full-interrupted

land: one of the threaded sections between th¢ flutes of
a tap.
land width: the chordal width of the land| between

the cutting edge and the heel measured normal to the
cutting edge.

Land width »‘

Land

lead: the distance a screw thread advances axiglly in one

complete turn
r

Chordal Hook

i

Tangential Hook

~

90deg _
5
Cutting
face
radius

13

lead deviation: the deviation from the basic nominal
thread.

lead error: the deviation from prescribed limits.

lead progressive:

(1) on the straight thread the deviation from a true
helix where the thread helix advances uniformly, or

(b) on a taper thread the deviation from a true spiral
where the thread spiral advances uniformly.

left-hand cut: rotation in a counterclockwise direction
when cutting or cold-forming thread.
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neck: a section of reduced diameter between two adjacent

:—;l; Left-hand cutting portions of a tool.
4>‘ Neck ‘<—
/Trel:sition from neck to shank
optional with manufacturer
Left-Hand Cut nominal size: a designation consisting of basic spetified

size before any allowance or tolerance is applied, {used

left-hand gpiral flute: flutes that twist in a counterclock- ¢ . general identification

wise direction when viewed axially.
number of threads: see threads per inch,) which is th¢ pre-
Left-Hand ferred term.
Spiral
Flute

/'ﬁ 14 _|!"I
NN oil holes: See coolant hole, whichr is the preferred tegrm.
optional number of flutesitaps with more or less flutes

left-hand ghread: a screw thread that is screwed in or on
than standard.

counterclpckwise. All left-hand threads are designated
by the symbol (LH). overall length: see Fig. 1.

percent of thredd: one half the difference between the[basic

Left-Hand . . . .
Threali major diameter and the actual minor diameter pf an
. internal ‘thread, divided by the basic thread hdgight,

expressed as a percentage.

length of pngagement: the length of engagement of two
mating threads is the axial distance over which two
mating threads are designed to contact.

pitch: the distance from any point on a screw thread to
a corresponding point on the next thread, measured
parallel to the axis and on the same side of the ajis. In
the unified inch screw thread system, the pitch equals
one divided by the number of threads per inch.

Hold A pitch error: the deviation from the true basic [pitch
debth measured between adjacent teeth on a land.
] é T\ Examples:
Length of engagement '/,-20 UNC M6 x 1
Pitch = /5o Pitch = 1 mm

length of |thread: the length of (the thread includes the Pitch = 0.05 in.
chamferef threads and the’ull threads but does not
include ah external center or incomplete threads due to

multiple fib grinding;

—>‘ ‘4— Pitch

plug tap: a tap having a chamfer length of 3 to 5 pitches.

— 4 - —>| |<—3t05

limits: the limits of size are the applicable maximum and < CIITI T
minimal sizes.

male center: see external center, which is the preferred Plug Tap

term. projection: the distance the small end of a taper thread

margin: see concentric margin. projects through a taper thread ring gage.

14
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Projection [*—*

AN

Il

A

3

rake: the angular relationship of the straight cutting face
of a tooth with respect to the radial line through the
crest of the tooth at the cutting edge.

negative: the crest of the cutting face is angularly

Con-Eccentric
Thread

double eccentric: the combination of a slight radial relief
in the thread form starting at the cutting edge and con-
tinuing for a portion of the land width, and a greater
radial relief for the balance of the land.

behind the balance of the cutting face of the tooth.

/VV\

2?\

poditive: the crest of the cutting face is angularly ahead
of the balance of the cutting face of the tooth.

Negative
Rake

/“‘\
Positive “~

Rake

zerp: the cutting face is directly on a radial line.

Double Eccentric
Relief

eccentric: radial relief in the thread form starting at
the cutting edge and continuing;t6 the heel.

Eccentric Thread

flatted land: clearance produced on a portipn of the
tap land by truncating the thread between the cutting
edge and heel.

Flatted Land

grooved land: clearance produced on a tap land by
ad forming a longitudinal groove in the center of the land.
Zero a—
Rake \
— Grooved Land
I
relatipe eccentricity: the distance betwéen the geometric radial: the clearance produced by removal| of metal
centdrline of one portion of a tool and'geometric center- ~ from behind the cutting edge. Taps should|have the
line ¢f some other portion. chamfer relieved and should have back taper but may
or may not have relief in the angle and on the major
Eccentricity diameter of the threads. When the thread angle is
l( relieved, starting at the cutting edge and continuing to
— the heel, the tap is said to have “eccentric” relief. If the
A thread angle is relieved back of a concentrjc margin
(usually one third of land width), the tap is sa}d to have
“con-eccentric” relief.
relief| the-removal of metal behind the cutting edge t0  yight-hand cut: rotation in a clockwise directjon when
providéeeléarance between the part being threaded and cutting or cold-forming a thread.
the thfeaded fand-

center: clearance produced on a portion of the land by
reducing the diameter of the entire thread form between
cutting edge and heel.

Center Relief

con-eccentric: radial relief in the thread form starting
back of a concentric margin.

15

Right-hand cutting #-\
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right-hand flutes: flutes that twist in a clockwise direction
when viewed axially.

Right-Hand
Spiral Flute

right-hand thread (RH): a screw thread that is screwed in
or on clockwise.

Right-Hand W

screw thread insert (STI) tap: these taps are over the

nominal size to the extent that the internal thread

they

produce will accommodate a helical coil screw thread
insert, which at final assembly will accept a screw thread

of the nominal size and pitch.

root: the purface of the thread that joins the flanks of
adjacent fhread forms and is identical to or immediately
adjacent fo the cylinder or cone from which the thread
projects.

Root

runout: tHe radial variation from a true circle that lies in
a diametfal plane and is concentric with the tool axis.
[See also|full indicator movement (FIM).]

lf Runout

t/

screw thr¢ad: a ridge, usually of uniformsection and
produced by forming a groove in the-form of a helix on
the exterpal or internal surface of a‘eylinder, or in the
form of a fonical spiral on the external or internal surface
of a cone|or frustum of a cone,"A’ screw thread formed
on a cylipder is known as_astfaight or parallel thread,
to distingjuish it from a tdper screw thread that is formed
on a cong frustum of (@ ¢one.

Nominal-size
screw threa

VVVVVV‘VV\VVV

Screw
thread —
; —=
insert ——
—

A

»— STI
tapped hole

semibgttom tap: a tap having 2 to 3 pitches in chj

length.
ZC

enter removal is optional
with manufacturer

Semibottom

shank: the portion of the tool body by which it is
and driven.

shaving: the excessive removal of material from the
uct thread profile by the tool thread flanks causg
an axial advance per revolution less than or mor¢
the actual lead on the tool. In tapping, this results

ymfer

held

brod-
bd by

than
in an

increase in product pitch diameter without an ing

rease

Example of Straight Screw Thread

screw thread insert (STI): screw thread bushing coiled
from diamond-shaped cross-section wire. They are
screwed into oversized tapped holes to form nominal
size internal threads. Commonly referred to as “helical
coil insert.”

16

in product major diameter.

spiral point: the angular fluting in the cutting face of the

land at the chamfered end. It is formed at an

angle
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with respect to the tap axis of opposite hand to that of
rotation. Its length is usually greater than the chamfer
length, and its angle with respect to the tap axis is usu-
ally made great enough to direct the chips ahead of the
tap. The tap may or may not have longitudinal flutes.

Taper Tap

taper thread tap: a tap with tapered threads for produc-
ing a tapered internal thread.

_OOONNINNIINY_ } 3
spifal point angle: the angle made by the projection of

Spiral notnt
potAt
the spiral point flute into an axial plane parallel to the
tap axis.

squarp: four driving flats parallel to the axis on a tap
shank forming a square with round corners. For location
purppses, one of the flats can be longer than the three
others.

Square
E * ﬂ
taper]

badk taper: a gradual decrease in the diameter of the
thread form on a tap from the chamfered end ofthe
land fowards the back, which creates a slight radial'relief
in the threads.

%_
j();_

pitch diameter

>
K A T T T g%—
= ASEAATASAIALINT,:
— Y
minor diameter
hjor diameter

Back Taper

front taper: opposite 6f the back taper.

taper per inch:

(a)] on a taper threaded part or on a taper shank, the
diffefence in diameter in one inch measured parallel to
the ajxis.

(b)] onca-taper tap, the difference in diameter in one
inch meastred parallel to the axis at the cutting face.

IR P PR R
AT O e

Taper Thread Tap.

thread:

angle of: also known as included angle of
The angle between the flafiks of the thread
in an axial plane.

base of: that which>coincides with the cylihdrical or
conical surface from which the thread projects.

class of: the/designation of the class that dptermines
the specification of the size allowance, and to]erance to
which a given threaded product is to be manyifactured.
It is not\applicable to the tools for threading.

firstfull: the first thread on the cutting edge back of
the'chamfer. It is at this point that rake, hook, apd thread
elements are measured.

/» First full thread
D)
+\-\-\-\-\-\-H\H|+\-\-\-\-|—|—|-\-\-H\-H|—|-\—) -

flank top

a thread.
measured

half angle: the angle formed by one thread
or line perpendicular to the axial plane.

Thread angle \ .
X Half angle

height: see height of thread.

interrupted: see interrupted thread tap.

lead angle: on a straight thread, the angle[made by
the helix of the thread at the pitch line with a plane

Taper perinch = D2 - D1
<«— 1in. —>

t 1]

Ly
D1 D2
taper tap: a tap having a chamfer length of 7 to 10
pitches.

17

perpendicular to the axis. On a taper thread, the lead
angle at a given axial position is the angle made by the
conical helix of the thread, with the plane perpendicular
to the axis, at the pitch line diameter at that point.

Do
Thread lead angle /'\‘\ 90 deg

S
Oy

length: see length of thread.
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multiple: a thread of which the lead is an integral
multiple of the pitch. On a double thread, the lead is
equal to twice the pitch. On a triple thread, the lead is
equal to three times the pitch, etc.

3

Lead

Double Thread Pitch

screw: see screw thread.

(b) the difference between the limits of size

total indicator variation (TIV): the difference between max-
imum and minimum indicator readings during a check-
ing cycle. [See also full indicator movement (FIM), which
is the preferred term.]

truncation crest: the crest truncation of a thread is the
radial distance between the sharp crest and the cylinder
or cone that binds the crest.

41 J11 M 1 | 14 h) adal
aircacdu uav1115 d 1TdU C\iual U U< PlLLll.

-—
4 F
VAVAVAVAVAN
threads per inch (TPI): the number of thread pitches in

single:

Lead

Single Thread Pitch

one inch |of thread length.
Example:
Pitch = 0.05
) Threads per inch =ﬁ
Pitch ‘ | Threads per inch = 20
tolerance:
(a) theltotal permissible variation of size

s the
inder

truncation root: the root truncation of a thread
radial distance between the sharp root and thecy
or cone that binds the root.

Root truncation

truncation

18
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Table 1 Thread Series Designations

Standard Product American National
Tap Thread Standards
Marking Designation Thread Series References
M M Metric Screw Threads — M Profile, with basic ISO 68 profile B1.13M
M ] Metric Screw Threads: M) Profile, with rounded root of radius B1.21M
0.15011P to 0.18042P (external thread only)
ttass—S5tmterferenmce—Fit-Thread
NC NC5IF Entire ferrous material range B1'72
NC NC5INF Entire nonferrous material range B1.12
NPSC [Note (1)] NPSC American Standard straight pipe threads in pipe couplings B1.20.1
NPYF NPSF Dryseal American Standard fuel internal straight pipe threads B1.20.B
NPYH NPSH American Standard straight hose coupling threads for B1.20.f
joining to American Standard taper pipe threads
NPY!l NPSI Dryseal American Standard intermediate internal straight’pipe B1.20.B
threads
NPYL NPSL American Standard straight pipe threads for loose-fitting B1.20.1L
mechanical joints with locknuts
NPIM [Note (1)] NPSM American Standard straight pipe threads for frée-fitting B1.20.1
mechanical joints for fixtures
ANAT ANPT Pipe threads, taper, aeronautical, national‘form AS-71Q51
NPT NPT American Standard taper pipe thread$ for general use B1.20.1
NPTF NPTF Dryseal American Standard taper,pipe threads B1.20.B
NPTR NPTR American Standard taper pipecthteads for railing joints B1.20.f
PTF PTF Dryseal American Standard pipe-threads B1.20.B
PTFSPL PTF-SPL Dryseal American Standard\pipe threads B1.20.B
N UN Unified Inch Screw Thread, constant-pitch series B1.1
NC UNC Unified Inch Screw(Thread, coarse pitch series B1.1
NF UNF Unified Inch Screw Thread, fine pitch series B1.1
NEF| UNEF Unified Inch.Screw Thread, extra-fine pitch series B1.1
N UN]J Unified lach Screw Thread, constant-pitch series, with rounded AS-88719
rogt_of radius 0.15011P to 0.18042P (external thread only)
NC UNJC Unified® Inch Screw Thread, coarse pitch series, with rounded B1.15
root of radius 0.15011P to 0.18042P (external thread only) AS-8879
NF UNJF Unified Inch Screw Thread, fine pitch series, with rounded B1.15
root of radius 0.15011P to 0.18042P (external thread only) AS-8879
NEF UNJEF Unified Inch Screw Thread, extra-fine pitch series, with B1.15
rounded root of radius 0.15011P to 0.18042P (external AS-8879
thread only)
N UNR Unified Inch Screw Thread, constant-pitch series, with rounded B1.1
root of radius not less than 0.108P (external thread only)
NC UNRC Unified Inch Screw Thread, coarse thread series, with rounded B1.1
root of radius not less than 0.108P (external thread only)
NF UNRF Unified Inch Screw Thread, fine pitch series, with rounded B1.1
root of radius not less than 0.108P (external thread only)
NEF] UNREF Unified Inch Screw Thread, extra-fine pitch series, with B1.1
rounded root of radius not less than 0.108P (external
thread only)
NS UNS Unified Inch Screw Thread, special diameter pitch, or length of B1.1
engagement
STI STI Helical Coil Screw Thread Inserts — Freerunning and B18.29.1
Screwlocking (Inch Series)
NOTE:

(1) Ground thread taps to be marked NPSC/NPSM.
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Table 4 Standard Tap Dimensions [Screw Thread Inserts (STI): Machine Screw and Fractional Size, Taps]

L > = L > < L |
<—I—>| —»I/zb <—l—>| —>|/2<—* <—l—>| —»/2}4;*_ 2
e —( N

O 2| /1
Blank Design 1 Blank Design 2 Blank Design 3
Tap Dimemsiomns;im: Table 2
Nominal Threlad; Blank Overall Thread Square Shank Size of Blank
Sizd _ perinch Design Length, Length, Length, Diameter, Square}, Equivalent
(sm NC NF No. L l A d, a Reference)
1 64 . 1 1.81 0.50 0.19 0.1410 0.110 No. 3
56 e 1 1.88 0.56 0.19 0.1410 0.110 No. 4
64 1 1.88 0.56 0.19 0.1410 0.110 No. 4
3 48 1 1.94 0.63 0.19 04%10 0.110 No. 5
56 1 1.94 0.63 0.19 0:1410 0.110 No. 5
4 40 e 1 2.00 0.69 0.19 0.1410 0.110 No. 6
48 1 2.00 0.69 0.19 0.1410 0.110 No. 6
5 40 ... 1 2.13 0.75 0225 0.1680 0.131 No. 8
6 32 e 1 2.38 0.88 0.25 0.1940 0.152 No. 10
40 1 2.13 0.75 0.25 0.1680 0.131 No. 8
8 32 ... 1 2.38 0.94 0.28 0.2200 0.165 No. 12
36 1 2.38 Q94 0.28 0.2200 0.165 No. 12
10| 24 . 2 2.50 1.00 0.31 0.2550 0.191 A
32 2 2.50 1.00 0.31 0.2550 0.191 Y
12 24 . 2 272 1.13 0.38 0.3180 0.238 %16
Y 20 . 2 2.72 1.13 0.38 0.3180 0.238 e
28 2 2.72 1.13 0.38 0.3180 0.238 Y6
il 18 . 2 2.94 1.25 0.44 0.3810 0.286 A
e 24 2 2.94 1.25 0.44 0.3810 0.286 A
VA 16 e 3 3.38 1.66 0.44 0.3670 0.275 A
24 3 3.16 1.44 0.41 0.3230 0.242 e
e 14 KN\ 3 3.59 1.66 0.50 0.4290 0.322 %6
20 3 3.38 1.66 0.44 0.3670 0.275 Y
A 13 e 3 3.81 1.81 0.56 0.4800 0.360 A
20 3 3.59 1.66 0.50 0.4290 0.322 %6
%4 12 ... 3 4.03 1.81 0.63 0.5420 0.406 7P
18 3 3.81 1.81 0.56 0.4800 0.360 A
A 11 ... 3 4.25 2.00 0.69 0.5900 0.442 A
18 3 4.03 1.81 0.63 0.5420 0.406 7P
A 10 ... 3 4.69 2.22 0.75 0.6970 0.523 A
16 3 4.47 2.00 0.69 0.6520 0.489 B
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Table 4 Standard Tap Dimensions [Screw Thread Inserts (STI): Machine Screw
and Fractional Size, Taps] (Cont’d)

Tap Dimensions, in.

Table 2
Nominal Threlad; Blank Overall Thread Square Shank Size of Blank
Size __perinch Design Length, Length, Length, Diameter, Square, Equivalent
(ST NC NF No. L l 1, d, a (Reference)
A 9 e 3 5.13 2.50 0.81 0.8000 0.600 1
14 3 5.13 2.50 0.81 0.8000 0.600
1 8 A 3 5.75 2.56 1.00 1.0210 0.766 Y
12 3 5.44 2.56 0.88 0.8960 0.672 11/5
14 NS 3 5.44 2.56 0.88 0.8960 0.672 11/5
1% 7 . 3 6.06 3.00 1.06 1.1080 0.831 13/5
12 3 5.75 2.56 1.00 1.0210 0:766 1Y)
1Y, 7 e 3 6.38 3.00 1.13 1.2330 0.925 1Y
12 3 6.06 3.00 1.06 1.1080 0.831 1%
1% 6 e 3 6.69 3.19 1.13 1.3050 0.979 1%
12 3 6.38 3.00 1.13 122330 0.925 1Y
1Y 6 e 3 7.00 3.19 1.25 1.4300 1.072 1%/
12 3 6.69 3.19 1.13 1.3050 0.979 1%
GENERAL NPTES:
(@) These thps are larger than nominal size to the extent that the internal thread they produce will accommodate a helical coil screw|
thread |nsert, which at final assembly will accept a screw thread of the nominal size and pitch.
(b) For optfonal necks, refer to Table 3 using dimensions for equivalent blank sizes.
(©) Ground|thread taps, STl sizes % in. and smaller, have external centeroh thread end (may be removed on bottom taps).
(d) Ground|thread taps, STI sizes No. 10 through %, in., will have an+&xtéernal partial cone center on the shank end, with the length [of the
cone cqnter approximately Y, of the diameter of shank.
(e) Ground|thread taps, STI sizes larger than ;¢ in., may have ifitérnal centers in both the thread and shank ends.
(f) For runput tolerances of tap elements, refer to Table 15 usifig dimensions for equivalent blank sizes.
(g) For number of flutes, refer to Table 11 using dimensiens\for equivalent blank sizes.
(h) For genral dimension tolerances, refer to Table 2 using Table 2 equivalent blank size.
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Table 5 Standard Tap Dimensions [Screw Thread Inserts (STI), Metric Size Taps]

— ﬂb
e

4—/—>|

L

< | —>

AAAAAAAAAA

L

lzh >a

/N

Blank Design 1 Blank Design 2 Blank Design 3
Tap Dimensions, in.

Nominal Thread Blank Overall Thread Square Shank Size of Table 2
Sizd Pitch, Design Length, Length, Length, Diameter, Square, Blank [Equivalent
(STl mm No. L 1 1, d, a (Reference)
M2 0.4 1 1.81 0.50 0.19 0.1410 0.170 Np. 3
M2.7 0.45 1 1.88 0.56 0.19 0.1410 07110 Np. 4
M2.4 0.45 1 1.94 0.63 0.19 0.1410 0.110 Np. 5
M3 0.5 1 2.00 0.69 0.19 0.1410 0.110 Np. 6
M3.4 0.6 1 2.13 0.75 0.25 0.1680 0.131 Np. 8
M4 0.7 1 2.38 0.88 0.25 0.1940 0.152 Np. 10
M5 0.8 2 2.50 1.00 0.31 0.2550 0.191 !

M6 1 2 2.72 1.13 0.38 0.3180 0.238 As
M7 1 2 2.94 1.25 0144 0.3810 0.286 3
M8 1.25 e 2 2.94 1.25 0.44 0.3810 0.286 3
1 2 2.94 1.25 0.44 0.3810 0.286 3
M10 1.5 . 3 3.38 1.66 0.44 0.3670 0.275 !
1.25 3 3.38 1166 0.44 0.3670 0.275 ?
1 3 3.16 1.44 0.41 0.3230 0.242 As
M12 1.75 3 3.59 1.66 0.50 0.4290 0.322 As
1.5 3 3.59 1.66 0.50 0.4290 0.322 As
1.25 3 3.59 1.66 0.50 0.4290 0.322 As
M14 2 ... 3 4.03 1.81 0.63 0.5420 0.406 Wie
1.5 3 3.81 1.81 0.56 0.4800 0.360 5
M16, 2 . 3 4.25 2.00 0.69 0.5900 0.442 3
1.5 3 4.03 1.81 0.63 0.5420 0.406 Wie
M18 2.5 3 4.69 2.22 0.75 0.6970 0.523 7
3 4.47 2.00 0.69 0.6520 0.489 e
1.5 3 4.47 2.00 0.69 0.6520 0.489 e
M20 25 3 4.91 2.22 0.75 0.7600 0.570 e
3 4.91 2.22 0.75 0.7600 0.570 Y6
1.5 3 4.69 2.22 0.75 0.6970 0.523 Y
M22 2.5 > S.1>5 Z.0U V.ol U.6U0U U.6UU I
3 5.13 2.50 0.81 0.8000 0.600 1
1.5 3 4.91 2.22 0.75 0.7600 0.570 P
M24 3 e 3 5.44 2.56 0.88 0.8960 0.672 1Y%
e 2 3 5.13 2.50 0.88 0.8960 0.672 1Y%
M27 3 .. 3 5.75 2.56 1.00 1.0210 0.766 1Y,
2 3 5.44 2.56 1.00 1.0210 0.766 1%/46
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Table 5 Standard Tap Dimensions [Screw Thread Inserts (STI), Metric Size Taps] (Cont’d)

Tap Dimensions, in.

Nominal Thread Blank Overall Thread Square Shank Size of Table 2
Size Pitch, Design Length, Length, Length, Diameter, Square, Blank Equivalent
(sTI) mm No. L 1 I, d, a (Reference)
M30 3.5 . 3 6.06 3.00 1.06 1.1080 0.831 1%

Ce 2 3 5.75 2.56 1.06 1.1080 0.831 1%

M33 3.5 e 3 6.38 3.00 1.13 1.2330 0.925 1Y,
2 3 6.06 3.00 1.13 1.2330 0.925 17/16

M36 4 e 3 6.69 3.19 1.13 1.3050 0.979 1
3 3 6.69 3.19 1.13 1.3050 0.979 1%

2 3 6.69 3.19 1.13 1.3050 0.979 1%

M39 4 e 3 7.00 3.19 1.25 1.4300 1.072 1%,
3 3 7.00 3.19 1.25 1.4300 1.072 1%,

2 3 7.00 3.19 1.25 1.4300 ¥.072 1%,

GENERAL NPTES:

(@) These taps are larger than nominal size to the extent that the internal thread they produce will accommodate a helical coil screw

thread |nsert, which at final assembly will accept a screw thread of the nominal size and pitch.

(b) For optfonal necks, refer to Table 2 using dimensions for equivalent blank sizes.

() Ground|thread taps, STl sizes M8 and smaller, have external center on thread end may be femoved on bottom taps.

(d) Ground|thread taps, STl sizes M5 through M8, will have an external partial cone cent€hon’the shank end with the length of the ¢one

center gpproximately ¥/, of the diameter of shank.

(e) Ground|thread taps, STl sizes larger than M8, will have internal centers in both¢thethread and shank ends.

(f) For runput tolerances of tap elements, refer to Table 15 using dimensions for.equivalent blank sizes.

(g) For number of flutes, refer to Table 11 using dimensions for equivalent blark.sizes.

(h) For genferal dimension tolerances, refer to Table 2 using Table 2 equivalent*blank size.
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Table 6 Straight and Taper Pipe Taps

- L 'I - L VI - L VI
4—/—>| l, | =k I -~ | —>] > |, |
"‘ > - [ —> "I P ‘ 7 >
* ! * a
Standard Tap Dimensions
— — Cength—Tength Ground-Thiead
Nomipnal umber of Flutes Overall of of Diameter Size of Length NPT NPSC
Size,|lin. Threads Regular Interrupted Length, Thread, Square, of Shank, Square, Optional NPTF NPSM
[Note|(1)] per Inch Thread Thread L 1 l, d, a Neck, [4 ANPT NPSF
e 27 4 Ce 2.13 0.69 0.38 0.3125 0.234 0.375 [Note (2)] e
b 8 27 4 5 2.13 0.75 0.38 0.3125 0.234 .. [Notes '(2), (3)] [Notes (5), (6)]
% 27 4 5 2.13 0.75 0.38  0.4375 0.328  0.375 [Notes (2), 3)] [Nofes (5), (6)]
b 4 18 4 5 2.44 1.06 0.44 0.5625 0.421 0.375 [Notes (2), 3)] [Notes (5), (6)]
EA 18 4 5 2.56 1.06 0.50  0.7000 0.531  0.375%[Notes (2), 3)] [Nofes (5), (6)]
b 5 14 4 5 3.13 1.38 0.63 0.6875 0.515 [Notes (2), (3)] [Notes (5), (6)]
¥, 14 5 5 3.25 1.38 0.69  0.9063 0.679 [Notes (2), (3)] [Nofes (5), (6)]
1 11% 5 5 3.75 1.75 0.81 1.1250  0.843 [Notes (2), (3)] [Notes (5), (6)]
1Y, 11Y, 5 5 4.00 1.75 0.94  1.3125 0.984 [Notes (2), (3)] -
1} ) 111/2 7 7 4.25 1.75 1.00 1.5000 1425 [Notes (2), (3), (4)]
D 11% 7 7 4.50 1.75 1.13  1.8750 <1406 [Notes (2), (3), ()]
2%, 8 8 5.50 2.56 1.25 2.2500 1.687
3 8 8 6.00 2.63 1.38 2.6250 1.968
Tolerances
Ground Thread
Element Size Range Direction Tolerance
Length Yhe to ¥, inclusive Plus or minus 0.031
overall 1 to 2 inclusive Plus or minus 0.063
Length Y16 to &/, inclusive Plus or minus 0.063
of 1 to 1Y, inclusive Plus or minus 0.094
thread 1240 2 inclusive Plus or minus 0.125
Length Y6 to ¥/, inclusive Plus or minus 0.031
of square 1 to 2 inclusive Plus or minus 0.063
Diameter Y46 and Vg Minus 0.0015
of Y, to 1 inclusive Minus 0.002
shank 1Y, to 2 inclusive Minus 0.003
Size Y and Y Minus 0.004
of Y, to %/, inclusive Minus 0.006
square 1 to 2 inclusive Minus 0.008
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Table 6 Straight and Taper Pipe Taps (Cont’d)

GENERAL NOTES:

(@ All dimensions are given in inches.

(b) The first few threads on interrupted thread pipe taps are left full.
() These taps have internal centers.

(d) For runout tolerances of tap elements see Table 15.

(e) These taps have 2 to 3% threads chamfer. See Table 2.

(f) Optional neck is for manufacturing use only.

(g) For taper pipe thread limits see Table 17.

19 Fa) o
1o} oy

o) feoiolot ot £l P HOORTS Takt £l AL
T ofStatgitppt—mteat—tS—SeeTanteS—To, 5 atta7v o7

() For cut thread dimensions see Table A-10.

NOTES: The following styles and sizes are considered standard.

(1) Pipe taps % in. are furnished with large size shanks unless the small shank is specified.
(2) High-speed ground thread %4 to 2 in. including noninterrupted (NPT, NPTF, and ANPT).
(3) High-speed ground thread % to 1% in. including interrupted (NPT, NPTF, and ANPT).

(4) High-speed ground thread 1% and 2 in. including interrupted (NPT).

(5) High-speed ground thread Y% to 1 in. including noninterrupted (NPSC and NPSM).

(6) High-speed cut thread % to 1 in. including noninterrupted (NPSC and NPSM).
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Table 7 Tap Thread Limits and Tolerances, Formulas for Unified Inch Screw Threads (Ground Thread)

Formulas

Maximum major diameter = Basic plus A

Minimum major diameter = Maximum minus B

Maximum pitch diameter = Basic plus C

Minimum pitch diameter = Maximum minus D

where

= Constant to add = 0.1300P for all pitches

= Mrajor diametertoterance =—06-08700Pfor 48 thmougtr 86— TPt
= 0.07600P for 36 through 47 TPI

0.06500P for 4 through 35 TPI

Amount over basic for Maximum Pitch Diameter

Pitch Diameter Tolerance

c D
Over Over Over Over Over Over
Threa To %in.  1in.to  1%in. to To Yin. foMin.to 1% in. to

per “in, to1lin, 1%in, 2Y%, in., Over % in., 17in. 1% in., 2Y%, in., Over
Inch A B Inclusive Inclusive Inclusive Inclusive 2% in. Inclusive Inelusive Inclusive Inclusive 2Y% in.
80 0.0016 0.0011 0.0010 0.0015 0.0020 0.0020 0.0030 0.0005 0.0005 0.0010 0.0010 0.0015
72 0.0018 0.0012 0.0010 0.0015 0.0020 0.0020 0.0030 0.0005 0.0005 0.0010 0.0010 0.0015
64 0.0020 0.0014 0.0010 0.0015 0.0020 0.0020 0.0030 0.0005 0.0005 0.0010 0.0010 0.0015
56 0.0023 0.0016 0.0010 0.0015 0.0020 0.0020 0.0030 0.0005 0.0005 0.0010 0.0010 0.0015
48 0.0027 0.0018 0.0010 0.0015 0.0020 0.0020 0.0030 0.0005 0.0005 0.0010 0.0010 0.0015
44 0.0030 0.0017 0.0010 0.0015 0.0020 0.0020 0:0030 0.0005 0.0005 0.0010 0.0010 0.0015
40 0.0032 0.0019 0.0010 0.0015 0.0020 0.0020 0.0030 0.0005 0.0005 0.0010 0.0010 0.0015
36 0.0036 0.0021 0.0010 0.0015 0.0020 0.0020 0.0030 0.0005 0.0005 0.0010 0.0010 0.0015
32 0.0041 0.0020 0.0015 0.0015 0.0020 0.0020 0.0030 0.0005 0.0005 0.0010 0.0010 0.0015
28 0.0046 0.0023 0.0015 0.0015 0.0020 0.0020 0.0030 0.0005 0.0005 0.0010 0.0010 0.0015
24 0.0054 0.0027 0.0015 0.0015 0.0020 0.0025 0.0030 0.0005 0.0005 0.0010 0.0015 0.0015
20 0.0065 0.0032 0.0015 0.0015 0.002Q 0.0025 0.0030 0.0005 0.0005 0.0010 0.0015 0.0015
18 0.0072 0.0036 0.0015 0.0015 0.0020 0.0025 0.0030 0.0005 0.0005 0.0010 0.0015 0.0015
16 0.0081 0.0041 0.0015 0.0015 0.0020 0.0025 0.0035 0.0005 0.0005 0.0010 0.0015 0.0020
14 0.0093 0.0046 0.0015 0.0020 0.0025 0.0030 0.0035 0.0005 0.0005 0.0010 0.0015 0.0020
13 0.0100 0.0050 0.0015 0.0020 0.0025 0.0030 0.0035 0.0005 0.0005 0.0010 0.0015 0.0020
12 0.0108 0.0054 0.0015 0.0020 0.0025 0.0030 0.0035 0.0005 0.0005 0.0010 0.0015 0.0020
11 0.0118 0.0059 0.0015 00020 0.0025 0.0030 0.0040 0.0005 0.0005 0.0010 0.0015 0.0020
10 0.0130 0.0065 0.0020 0.0025 0.0030 0.0040 0.0005 0.0010 0.0015 0.0020
9 0.0140 0.0072 0.0020 0.0025 0.0030 0.0040 0.0005 0.0010 0.0015 0.0020
8 0.0162 0.0081 0.0020 0.0025 0.0030 0.0040 0.0005 0.0010 0.0015 0.0020

7 0.0186 0.0093 0.0025 0.0025 0.0035 0.0045 0.0010 0.0010 0.0020 0.0025
6 0.0217 0.0108 0.0025 0.0025 0.0035 0.0045 0.0010 0.0010 0.0020 0.0025
5Y, 0.0236,+6-0118 0.0025 0.0030 0.0035 0.0045 0.0010 0.0015 0.0020 0.0025

5 0.0260/,0.0130 0.0025 0.0030 0.0035 0.0045 0.0010 0.0015 0.0020 0.0025
4Y, 0.0289 0.0144 0.0025 0.0030 0.0035 0.0045 0.0010 0.0015 0.0020 0.0025
4 0.0325 0.0162 0.0025 0.0030 0.0035 0.0045 0.0010 0.0015 0.0020 0.0025
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Table 7 Tap Thread Limits and Tolerances, Formulas for Unified Inch Screw Threads (Ground Thread)

(Cont’d)

GENERAL N

OTES:

(@) Dimensions are given in inches.
(b) The tables and formulas are used in determining the limits and tolerances for ground thread taps having a thread lead angle not in

excess

of 5 deg, unless otherwise specified.

(© When the tap major diameter must be determined from a specified tap pitch diameter, the minimum major diameter equals the
maximum specified tap pitch diameter minus Constant C, plus 0.64951904P Constant A.

(d) For intermediate pitches use value for next coarser pitch for C and D, but use equations for A and B.

(e) Note fofmutas for catcutating pich dfameter have been changed 10 De CONSISTENnt WITIT CUTTENT practice. NO cnanges m fmat dime

values

have been affected.

Cumulative Pitch Error
(formerly Lead Tolerance)
Cumulative pitch error is fixed at +0.05% of the measured length, rounded to the nearest 0.0001 inch. It
shall be measured over the greatest number of full threads possible on the tap being measured.

Section of measurement
beyond first full thread.

- —H—

Angle Tolerance

-

Threads per Inch Variation in Half Angle
4 to 5%, inclusive +0 deg 20 min
6 to 9, inclusive +Q deg 25 min

10 to 80, inclusive +0'deg 30 min

sional
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Table 8 Standard Chamfers for Thread Cutting Taps

&

~ .

1

Point

Straight Thread Taps Taper Pipe Taps

N Point
> diameter -
" INote (1) [

diametg
[Note (1

—~

The cH

amfer length is measured at the cutting edge and is the axial length“ffom the point diameter to the theoretical intersectig
tap [major diameter and the chamfer angle. Whenever chamfer length is“specified in terms of number of threads, this length i
in number of pitches as shown. The point diameter is approximately equal to the basic thread minor diameter. Standard type

illugtrated above.

Chamfer Length

n of the
measured
b are

GENER
(@) Re
(b) a

b

p
NOTE:
(1) Fg

Type of Tap a b
Bottom 1p 2p
Semi- 2p 3p
bottom
Straight™Threads Taps: Plug 3p 5p
Taper 7p 10p
TaperPipe Taps 2p 3Yp
AL NOTES:
fer to Table 6 for runout tolerances.

minimum lengthof\.chamfer

= maximum length. of chamfer

= pitch

r pointidiameter see section 6.

33


https://asmenormdoc.com/api2/?name=ASME B94.9 2008.pdf

ASME B94.9-2008

Table 9 Standard Entry Taper Lengths for Thread Forming Taps

—J— Overall and thread lengths —y—>

Entry
taper
length

Entry taper angle

1
\ \NF
| ot 1 ¢ (— \\ Entry
\\\_/\\ diameter
N

b [ —

|
P \\

Entry taper
to the th
Beveled en
optional
Whenever 4

Entry dia
hole drill

length is measured on the full diameter of the thread forming lobes and is the axial distance from the entry diameter po{
poretical intersection of tap major diameter and'€ntry taper angle.
l threads provided on taps having internal cénter or incomplete threads retained when external center is removed (not sh
ith manufacturer.
ntry taper length is specified in terms.oftnumber of threads, this length is measured in number of pitches, p.
Bottom length = 1 to 2'/, pitches.
Plug length = 3 to 5 pitches.

meter, measured at the thread.crest nearest the front of the tap, is an appropriate amount smaller than the diameter of tH
Bd for tapping.

ition

bwn),

GENERAL N

DTE:  For entry taperdiameter see section 6.
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Table 10 Tap Thread Limits and Tolerances, Formulas for Metric Threads (Ground Thread)

Formulas

Minimum major diameter = Basic plus W
Maximum major diameter = Maximum plus X
Maximum pitch diameter = Basic plus Y
Minimum pitch diameter = Maximum minus Z

where
W = constant to add to basic major diameter (W = 0.0800P)

/‘\ —_ IIIdeI didllltlt‘l LUIltfldIILE

Y = amount over basic for maximum pitch diameter

Z = pitch diameter

Y V4
M1.6 Over M6.3 Over M25 M1.6 Over M6.3 Over M2p
P to to to to to to

Pitch, w Mé.3, M25, M9o, Over Mé.3, M25, Moo, Over
mm | (0.08P) X Inclusive Inclusive Inclusive M90 Inclusive Inclusive Inclusive M90
0.3 0.024 0.025 0.039 0.039 0.052 0.052 0.015 0.015 0.020 0.020
0.35] 0.028 0.025 0.039 0.039 0.052 0.052 0.015 0.015 0.020 0.020
0.4 0.032 0.025 0.039 0.052 0.052 0.052 0.015 0.015 0.020 0.025
0.45| 0.036 0.025 0.039 0.052 0.052 0.052 0,015 0.020 0.020 0.025
0.5 0.040 0.025 0.039 0.052 0.052 0.065 0015 0.020 0.025 0.025
0.6 0.048 0.025 0.052 0.052 0.065 0.065 0.020 0.020 0.025 0.025
0.7 0.056 0.041 0.052 0.052 0.065 0.065. 0.020 0.020 0.025 0.025
0.75| 0.060 0.041 0.052 0.065 0.065 0:078 0.020 0.025 0.025 0.031
0.8 0.064 0.041 0.052 0.065 0.065 0.078 0.020 0.025 0.025 0.031
0.9 0.072 0.041 0.052 0.065 0.065 0.078 0.020 0.025 0.025 0.031
1 0.080 0.041 0.065 0.065 0.078 0.025 0.025 0.025 0.031 0.031
1.25] 0.100 0.064 0.065 0.065 0.078 0.091 0.025 0.031 0.031 0.041
1.5 0.120 0.064 0.065 0.078 0.078 0.091 0.025 0.031 0.031 0.041
1.75] 0.140 0.064 ce 0.078 0.091 0.104 Ce 0.031 0.041 0.041
2 0.160 0.064 A 0.091 0.091 0.104 A 0.041 0.041 0.041
2.5 0.200 0.063 e 0.091 0.104 0.117 Ce 0.041 0.041 0.052
3 0.240 0.100 - 0.104 0.104 0.130 - 0.041 0.052 0.052
3.5 0.280 0.100 e 0104 0.117 0.130 Ce 0.041 0.052 0.052
4 0.320 0.100 A 0.104 0.117 0.143 Ce 0.052 0.052 0.064
4.5 0.360 0.100 . Ce 0.130 0.143 Ce 0.052 0.052 0.064
5 0.400 0.100 . o - 0.130 0.156 - - 0.064 0.064
5.5 0.440 0.100 o\ e 0.143 0.156 Ce . 0.064 0.064
6 0.480 0.100 V. Ce 0.143 0.156 Ce Ce 0.064 0.064
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Table 10 Tap Thread Limits and Tolerances, Formulas for Metric Threads (Ground Thread) (Cont’d)

GENERAL NOTES:

(@) Dimensions are given in millimeters.

(b) The tables and formulas are used in determining the limits and tolerances for ground thread metric taps having a thread lead angle
not in excess of 5 deg, unless otherwise specified. They apply only to metric threads having a 60 deg form with a P/8 flat at the major
diameter of the basic thread form. All calculations for metric taps are done using millimeter values as shown. When inch values are
needed, they are translated from the three-place millimeter tap diameters only after calculations are complete.

(©) When the tap major diameter must be determined from a specified tap pitch diameter, the minimum major diameter equals the
maximum specified tap pitch diameter minus Constant Y, plus 0.64951904P plus Constant W.

(d) For intermediate pitches use value for next coarser pitch

Cumulative Pitch Error
(formerly Lead Tolerance)

Cumulative pitch error is fixed at +0.05% of the measuring length, rounded to the nearest

0.00254 mm. It shall be measured over the greatest number of full threads possible on the tap being

measured.

Section of measurement

beyond first full thread.

- _g:j_

Angle Tolerance

Pitch, mm Variation_in/Half Angles
Over 0.25 to 2.5, inclusive +0)deg 30 min
Over 2.5 to 4, inclusive +0vdeg 25 min
Over 4 to 6, inclusive +0 deg 20 min
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Table 14 Tap Thread Limits: Metric Sizes, Ground Thread
(M Profile: Standard Thread Limits in Millimeters)

Major Diameter

Pitch Diameter

Nominal b b b
Diameter, Pitch, 3 4 5
mm mm Basic Min. Max. Basic Min. Max. Min. Max. Min. Max.
1.6 0.35 1.600 1.628 1.653 1.373 1.397 1.412
2 0.4 2.000 2.032 2.057 1.740 1.764 1.779
2.5 0.45 2.500 2.536 2.561 2.208 2.232 2.247
3 0.5 3.000 3.040 3.065 2.675 2.699 2.714 2.725 2.740
2,6) 2),(3)
3.5 0.6 3.500 3.548 3.573 3.110 3.142 3.162 e ..
4 0.7 4.000 4.056 4.097 3.545 3.577 3.597
4.5 0.75 4.500 4.560 4.601 4.013 4.045 4.065
5 0.8 5.000 5.064 5.105 4.480 4.512 4.532
6 1 6.000 6.080 6.121 5.350 5.390 5.415
7 1 7.000 7.080 7.121 6.350 6.390 6.415
8 1.25 8.000 8.100 8.164 7.188 7.222 7.253
10 1.5 10.000 10.120 10.184 9.026
12 1.75 12.000 12.140 12.204 10.863
14 1.25 14.000 14.097 14.122 13.188 13.209 13.240
(€] )
14 2 14.000 14.160 14.224 12.70% A .
16 2 16.000 16.160 16.224 14.701 Ce e
18 1.5 18.000 18.123 18.148 17.026 17.047 17.078
1) )
20 2.5 20.000 20.200 20.264 18.376 - c
24 3 24.000 24.240 24.340 22.051
30 3.5 30.000 30.280Q 30.380 27.727
36 4 36.000 36.320 36.420 33.402
42 4.5 42.000 42.360 43.460 39.077
48 5 48.000 48.400 50.500 44.752
GENERAL NPTES:
(@) Inch trdnslations_ afe’listed in Table A-6 in Nonmandatory Appendix A.
(b) Limits ljsted.invabove table are the most commonly used in industry.
() Not all [styles.af taps are available with all limits listed.
(d) For caldulation of limits other than those listed, see formulas and Table 10
NOTES:

(1) These sizes are intended for spark plug applications.

(2) Minimum and maximum major diameters are 0.026 larger than shown.
(3) Standard D limit for thread forming taps.
(4) Minimum and maximum major diameters are 0.039 larger than shown.
(5) Minimum and maximum major diameters are 0.052 larger than shown.
(6) Minimum and maximum major diameters are 0.065 larger than shown.
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Table 14 Tap Thread Limits: Metric Sizes, Ground Thread
(M Profile: Standard Thread Limits in Millimeters) (Cont’d)

ASME B94.9-2008

Pitch Diameter

D6 D7 D8 D11
Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.
3.603 3.623
2,0) 2,3

4.551 4.571
.6 6.6 ...
5.429 5.454
(3, (3),4
7.274 7305
(3),(5) (3)4(5)
9.125 9.156
9.073 9.104 (3),06) (3),05)
10.975 11.006
10.91p 10.941 (3),(6) (3.6
12.751 12.792
14.751 14.792
18.426 18.467
22.114 22.155
27.792 27.844
33.467 33.519
39.155 39.207
44.818 44.882
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Chamfer

Table 15 Runout of Tap Elements

2, BDdy , A-B

e

&, [a, A-B
A
) \(/

,,@c,A_B/ N

Major diameter

7, Ddy, A-B
Pitch diameter
(at first full thread)

Range Sizes, (Inclusive)

Total Runout,

Fractional FIM, in.
Machine Screw Metric Pipe, in. Ground Thread

Shank, d; #0-¢ M1.6-M8 Yie 0.0010
over Yok Over M8-M100 Yot 0.0016

Major diameter, d, # 0=/ M1.6-M8 Yie 0.0010
QVEr % ¢—4 Over M10-M100 Yot 0.0016

Pitch diameter, d, # 0-" M1.6-M8 Yie 0.0010
(at first full thread) over % ¢—4 Over M8-M100 Yot 0.0016
Chamfer, ¢ #0-Y, M1.6-M12 Y=Y 0.0020
[Note (1)] Over Y4—4 Over M12-M100 Yi—4 0.0030
Square, a #0-Y, M1.6—M12 YVie=Ys 0.0060
(at centralpoint) Over Yp—4 Over M12-M100 Yi—4 0.0080

NOTE:

(1nChamfer should preferably be inspected by light projection to avoid errors due to indicator contact
points dropping into the thread groove.
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Table 16 Pulley Taps, Fractional Size (High-Speed Steel, Ground Thread)

- [;—>

L

4—14—>

Y

-
—’| T >
a

<>/\

General Dimensions

Tap Dimensions, in.

Nominal Threads  Number Thread Neck Square Length of Shank Close Shank Size of
Fracfional per Inch of Overall Length, Length, Length, Tolérance Section, [, Diameter, Square, a
Diameter, in.  (NC, UNC) Flutes Length, L 1 ly l, [Note (1)] d, [Note (2)]
1/,, (p.2500) 20 4 6, 8 1.00 0.38 0.31 1.50 0.2550 0.191
*he (0.3125) 18 4 6, 8 1.13 0.38 0.38 1.56 0.3180 0.238
3/8 (p.3750) 16 4 6, 8, 10 1.25 0.38 Q4 1.63 0.3810 0.286
/e (0.4375) 14 4 6, 8 1.44 0.44 0.50 1.69 0.4440 0.333
¥, (p.5000) 13 4 6, 8, 10, 12 1.66 0.50 0.56 1.69 0.5070 0.380
% (0.6250) 11 4 6, 8, 10, 12 1.81 0.63 0.69 2.00 0.6330 0.475
3/,, (p.7500) 10 4 10, 12 2.00 0,75 0.75 2.25 0.7590 0.569
Tolerances
Element Size Range Direction Tolerance
Overall length, L 03257to 0.75 inclusive Plus or minus 0.06
Thread length, [ 0425 to 0.75 inclusive Plus or minus 0.06
Neck length, [; 0.25 to 0.75 inclusive [Note (4)] [Note (4)]
Squarg length, [, 0.25 to 0.75 inclusive Plus or minus 0.03
Length of close tolerance shank, [, 0.25 to 0.75 inclusive [Note (1)] [Note (1)]
Shank| diameter, d; [Note (3)] 0.250 to 0.635 inclusive Minus 0.0015
Over 0.635 to 0.750 inclusive Minus 0.0020
Size of square, a [Note (2)] 0.25 to 0.50 inclusive Minus 0.004
Over 0.50 to 0.75 inclusive Minus 0.006

GENER
(@ TH
(b) Al
(© TH
(d) Fo
(e) Fg

AL NOTES:

A F

N |
See—TraottoT

ese taps are standard with plug chamfer in H3 limit only.
dimensions'are given in inches.

ese tapsthave internal center in the thread end.

r standard thread limits see Table 13.

r fupodt tolerances of tap elements see Table 15.

NOTES:
(1) Length of close tolerance shank, I, is a minimum length that is held to runout tolerances per Table 15.
(2) Size of square, a, is equal to 0.75d, to the nearest 0.001 in.
(3) Shank diameter, d,, is approximately the same as the maximum major diameter for that size.
(4) Neck length, I; and diameter, are optional with manufacturer.

L £, H H
trratre—atmeRSIonSs

45


https://asmenormdoc.com/api2/?name=ASME B94.9 2008.pdf

ASME B94.9-2008

Table 17 Taper Pipe Tap Thread Limits (Ground Thread; Ground Thread for NPT, NPTF, and ANPT)

Gage Measurement, in. Taper per Inch on Reference Dimensions
Tolerance, Dlzmetezl [Nhote 52)] L Tap Drill Size
Nominal Threads Projection, in. Plus or Minus round Threa Length NPT, ANPT, NPTF
Size, in. per Inch [Note (1)] Ground Thread Min. Max. [Note (3)] [Note (4)]

Yie 27 0.312 0.0625 0.0599 0.0651 0.1600 C
A 27 0.312 0.0625 0.0599 0.0651 0.1615 Q
Y 18 0.459 0.0625 0.0599 0.0651 0.2278 e
3/3 1o 0U.454 0.06.25 0.0555 0.0651 0.2400 > 6
Y, 14 0.579 0.0625 0.0599 0.0651 0.3200 /0
A 14 0.565 0.0625 0.0599 0.0651 0.3390 24,
1 11Y, 0.678 0.0937 0.0599 0.0651 0.4000 1%,
1Y, 11Y, 0.686 0.0937 0.0599 0.0651 0.4200 1344,
1Y, 11Y, 0.699 0.0937 0.0599 0.0651 0.4200 124,
2 11Y, 0.667 0.0937 0.0599 0.0651 0.4360 246
2% 8 0.925 0.0937 0.0612 0.0651 0.6820 25,
3 8 0.925 0.0937 0.0612 0.0651 07660 34

Standard;thin ring gage L,

<—>LProjection

Cumulative Pitch Error
(formeérly Lead Tolerances)
Cumulative pitch error is fixed at +0.06%) of the measuring length, rounded to the nearest 0.0001 in. It
shall be measured over the greatest number of full threads possible on the tap being measured.

Ground Thread
Threads per Inch Half Angle

8 +0 deg 25 min
11Y% to 27 Inclusive 0 deg 30 min
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Table 17 Taper Pipe Tap Thread Limits (Ground Thread; Ground Thread for NPT, NPTF, and ANPT) (Cont’d)
Widths of Flats at Tap Crests and Roots

Column | Column I
NPT: Ground Thread
[Note (5)] Ground
Threads ANPT: Eround Thread - '\'ll'hread
per Tap Flat [Note (5)] [Note (5)]
Inch Width at Min. [Note (6)] Max. Min. [Note (6)] Max.
27 Major diameter 0.0014 0.0041 0.0040 0.0055
Minor diameter e 0.0041 C 0.0040
18 Major diameter 0.0021 0.0057 0.0050 0.0065
Minor diameter e 0.0057 C. 0.0050
14 Major diameter 0.0027 0.0064 0.0050 0.0065
Minor diameter .. 0.0064 O 0.0050
1Y, Major diameter 0.0033 0.0073 0:0060 0.0083
Minor diameter .. 0.0073 - 0.0060
8 Major diameter 0.0048 0.0090 0.0080 0.0103
Minor diameter . 0.0090 - 0.0080

GENERAL NOTE: All dimensions are given in inches.

NOTES:

(1) Distance small end of tap projects through L,, taper ring gage.

(2) Tapper is 0.0625 in. per 1.000 in. on diameter (1:16) %/, in. per 12 in.).

(3) Dimension, L4, thickness of thin ring gage; see ASME B1.20.1 and B1.2035.

(4) Sikes given permit direct tapping without reaming the hole, but onlygive full threads for approximate L, distance.

(5) Ground thread taps made to Column | are marked NPT and may be\used for NPT and ANPT applications. Ground thread taps| made to
Cqlumn Il are marked NPTF and may be used for dryseal application.

(6) M|nimum minor diameter flats are not specified and may be.sharp as practicable.
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Table 18 Straight Pipe Tap Thread Limits: NPSC/NPSM, Ground Thread
[American National Standard Straight Pipe Thread Form (NPSC, NPSM)]

Standard Thread Limits

Major Diameter

Pitch Diameter

Nominal Plug at Plug at
Size, Threads Gaging Gaging
in. per Inch Notch Min., G Max., H Notch, E Min., K Max., L
1/g 27 0.3983 0.4022 0.4032 0.3736 0.3746 013751
v 18 0.5286 0.5347 0.5357 0.4916 0.4933 0{4938
A 18 0.6640 0.6701 0.6711 0.6270 0.6287 0{6292
Y 14 0.8260 0.8347 0.8357 0.7784 0.7806 0{7811
3/4 14 1.0364 1.0447 1.0457 0.9889 09906 019916
1 11Y%, 1.2966 1.3062 1.3077 1.2386 1.2402 112412
Formula for NPSC/NPSM Ground Thread Taps
The maximyim pitch diameter of tap is based on an allowance deducted from the maximum produgt,pitch diameter of NPSC
or NPSM] whichever is smaller.
The minimdm pitch diameter of tap is derived by subtracting the ground thread pitch diametertolerance for actual
equivalent size.
Nominal Major Diameter
Size, Minor Diameter,
in. Min., G Max.s-H Max.
Ye H - 0.0010 K A — 0.0010 M-B
Y, to ¥, inclusive H - 0.0010 Ky+ A — 0.0020 M-B
1 H - 0.0015 K+ A -0.0021 M- B
Formula Values
Threads per Inch A B M
27 0.0296 0.0257 Actual
18 0.0444 0.0401 measured
14 0.0571 0.0525 pitch
11% 0.0696 0.0647 diameter

Cumulative Pitch Error
(formerly Lead Toterance)

Cumulative pitch error is fixed at +0.05% of the measuring length, rounded to the
nearest 0.0001 in. It shall be measured over the greatest number of full threads pos-
sible on the tap being measured.

Angle Tolerance

Threads per Inch

Half Angle

11%, to 27, inclusive

+0 deg 30 min

GENERAL NOTES:
(@) Taps made to the specifications in this table are marked NPSC/NPSM and are used for NPSC and NPSM.
(b) All dimensions are given in inches.

48


https://asmenormdoc.com/api2/?name=ASME B94.9 2008.pdf

ASME B94.9-2008

Table 19 Straight Pipe Tap Thread Limits: NPSF, Ground Thread
[Dryseal American National Standard Straight Pipe Thread Form (NPSF)]

Standard Thread Limits

Pitch Diameter
Nominal Maior Di Plug at
Size) Threads ajor Diameter Gaging Minor
in. per Inch Min., G Max., H Notch, E Min., K Max., L Flat Max.
A 27 0.3008 0.3018 0.2812 0.2772 0.2777 0.004
A 27 0.3932 0.3942 0.3736 0.3696 0:3701 0.004
A 18 0.5239 0.5249 0.4916 0.4859 0.4864 0.005
A 18 0.6593 0.6603 0.6270 0.6213 0.6218 0.005
A 14 0.8230 0.8240 0.7784 0.7712 0.7717 0.005
VA 14 1.0335 1.0345 0.9889 0.9817 0.9822 0.005
Formula for NPSF Ground Thread Taps
Nomidal Major Diameter Pitch Diameter Maximum
Size, Min., Max., Min., Max., Minor
in. G H K L Diameter
A H - 0.0010 K+ Q — 0.0005 L - 0.0005 E-F M-Q
A H - 0.0010 K+ Q - 0.0005 L - 0.0005 E-F M-Q
1/4 H - 0.0010 K+ Q - 0.0005 L - 0.0005 E-F M-Q
3/8 H - 0.0010 K+ Q - 0.0005 L - 0.0005 E-F M-Q
A H - 0.0010 K + Q —0L0005 L - 0.0005 E-F M-Q
3/4 H - 0.0010 K+ Q.£.0.0005 L - 0.0005 E-F M-Q
Formula Values
Threads per Inch E F M Q
27 Pitch diameter 0.0035 Actual measured 0.0251
18 of plug at 0.0052 pitch 0.0395
14 gaging notch 0.0067 diameter 0.0533
Cumulative Pitch Error
(formerly Lead Tolerance)
Cdmulative pitch error is fixed at +0.05% of the measuring length, rounded to the nearest 0.0001 in.
lt.shall be measured over the greatest number of full threads possible on the tap being measured.
Angle Tolerance
Threads per Inch Half Angle
14 to 27, inclusive +0 deg 30 min

GENERAL NOTES:

(@ Ground thread shall be as specified or sharper.
(b) All dimensions are given in inches.
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Table 20 Tap Thread Limits [Screw Thread Inserts (STI), Ground Thread, Machine Screw,
and Fractional Size]

Recommended Tap Pitch Diameter Limits

Machine Fractional Thread: Ta‘p Major
Screw Size, Size, per Inc| Diameter 2B 3B

STI STI NC NF Min. Max. H Limit Min. Max. H Limit Min. Max.
1 e 64 e 0.0948 0.0958 H2 0.0837 0.0842 H1 0.0832 0.0837
2 e 56 e 0.1107 0.1117 H2 0.0981 0.0986 H1 0.0976 0.0981
64 0.1078 0.1088 H2 0.0967 0.0972 H1 0.0962 0.0967
3 . 48 . 0.1279 0.1289 H2 0.1131 0.1136 H1 0.1126 0.1131
56 0.1237 0.1247 H2 0.1111 0.1116 H1 0.1106 Q.1111
4 A 40 A 0.1463 0.1473 H2 0.1288 0.1293 H1 0.1283 (0.1288
48 0.1409 0.1419 H2 0.1261 0.1266 H1 0.1256 Q.1261
5 - 40 - 0.1593 0.1603 H2 0.1418 0.1423 H1 0.1413 Q.1418
6 - 32 . 0.1807 0.1817 H3 0.1593 0.1598 H2 0.1588 Q.1593
40 0.1723 0.1733 H2 0.1548 0.1553 H1 0.1543 Q.1548
8 - 32 - 0.2067 0.2077 H3 0.1853 0.1858 H2 0.1848 Q.1853
36 0.2022 0.2032 H2 0.1826 0.1831 H1 0.1821 (.1826
10 c 24 e 0.2465 0.2475 H3 0.2180 0.2185 H2 0.2175 .2180
32 0.2327 0.2337 H3 0.2113 0.2118 H2 0.2108 Q.2113
12 e 24 e 0.2725 0.2735 H3 0:2440 0.2445 H2 0.2435 Q0.2440
Y 20 ce 0.3177 0.3187 H3 0.2835 0.2840 H2 0.2830 .2835
. . 28 0.2985 0.2995 H3 0.2742 0.2747 H2 0.2737 0.2742
e 18 e 0.3874 0.3884 H4 0.3501 0.3506 H3 0.3496 Q.3501
- - 24 0.3690 0.3700 H3 0.3405 0.3410 H2 0.3400 Q.3405
3/8 16 ce 0.4592 0.4602 H4 0.4171 0.4176 H3 0.4166 Q.4171
R - 24 0.4315 0.4325 H3 0.4030 0.4035 H2 0.4025 Q.4030
7/15 14 A 0.5333 05343 H4 0.4854 0.4859 H3 0.4849 Q0.4854
20 0.5052 0:5062 H4 0.4715 0.4720 H3 0.4710 Q.4715
Yy 13 - 0.6032 0.6042 H4 0.5514 0.5519 H3 0.5509 Q.5514
20 0:5677 0.5687 H4 0.5340 0.5345 H3 0.5335 Q.5340
%6 12 s 0.6741 0.6751 H4 0.6182 0.6187 H3 0.6177 (.6182
18 0.6374 0.6384 H4 0.6001 0.6006 H3 0.5996 Q.6001
A 11 - 0.7467 0.7477 H4 0.6856 0.6861 H3 0.6851 (.6856
18 0.6999 0.7009 H4 0.6626 0.6631 H3 0.6621 (.6626
A 10 e 0.8835 0.8850 H5 0.8169 0.8174 H3 0.8159 .8164
1 0.8342 0.8352 H4 0.7921 0.7926 H3 0.7916 Q0.7921
7/8 9 A 1.0232 1.0247 H5 0.9491 0.9496 H3 0.9481 0.9486
14 0.9708 0.9718 H4 0.9234 0.9239 H3 0.9224 .9229
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Table 20 Tap Thread Limits [Screw Thread Inserts (STI), Ground Thread, Machine Screw,
and Fractional Size] (Cont’d)

Recommended Tap Pitch Diameter Limits

Fractional Threads Tap Major
size per Inch Diameter 2B 3B
STI NC NF Min. Max. H Limit Min. Max. H Limit Min. Max.
1 8 A 1.1666 1.1681 H6 1.0832 1.0842 H4 1.0822 1.0832
12 1.1116 1.1126 Hé6 1.0562 1.0572 H4 1.0552 1.0562
7 70958 0968 o 0487 707497 Hzr T 0a77 1.0484
NS
1V 7 ... 1.3151 1.3171 H6 1.2198 1.2208 H4 112188 1.2198
12 1.2366 1.2376 H6 1.1812 1.1822 H4 1.1802 1.1812
IS 7 e 1.4401 1.4421 Hé6 1.3448 1.3458 H4 1.3438 1.3448
12 1.3616 1.3626 H6 1.3062 1.3072 H4 1.3052 1.3062
11 6 A 1.5962 1.5982 H8 1.4862 1.4872 H6 1.4852 1.4862
12 1.4866 1.4876 Hé6 1.4312 1.4322 H4 1.4302 1.4312
115 6 AN 1.7212 1.7232 H8 1.6112 16122 H6 1.6102 1.6112
12 1.6116 1.6126 H6 1.5562 1.5572 H4 1.5552 1.5562
GENERAL NOTE: These taps are over the nominal size to the extent that the interfal thread they produce will accommodate a helical coil

screw|insert, which at final assembly will accept a screw thread of the normal sizesand pitch.
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Table 21 Tap Thread Limits [Screw Thread Inserts (STI), Ground Thread, Metric Size (mm)]

Recommended Tap Pitch Diameter Limits, mm

Metric Tap Major
Size Pitch, Diameter, in. Tolerance Class 4H Tolerance Class 5H and 6H
(sTI) mm Min. Max. H Limit Min. Max. H Limit Min. Max.
M2 0.4 2.555 2.581 H1 2.261 2.273 H2 2.273 2.286
M2.2 0.45 2.819 2.845 H1 2.494 2.507 H2 2.507 2.520
M2.5 0.45 3.122 3.147 H1 2.794 2.807 H2 2.807 2.819
M3 0.5 3.691 3.716 H1 3.325 3.338 H2 3.338 3.350
M3.5 66 4326 4354 H+ 3-854 3564 H> 35964 3.917
M4 0.7 4.966 5.006 H2 4.468 4.481 H3 4.481 4.493
M5 0.8 6.104 6.142 H2 5.535 5.547 H3 5.547 .555
M6 1 7.381 7.422 H2 6.665 6.678 H3 6.678 $.690
M7 1 8.382 8.423 H2 7.663 7.676 H3 7.676 7.689
M8 1 9.383 9.423 H2 8.664 8.677 H3 81677 .689
1.25 9.723 9.787 H2 8.827 8.839 H3 8.839 .852
M10 1 11.382 11.422 H2 10.663 10.676 H3 10.676 10.688
1.25 11.725 11.788 H2 10.825 10.838 H3 10.838 1p0.851
1.5 12.068 12.131 H3 11.001 11.013 HZ 11.013 11.026
M12 1.25 13.724 13.787 H3 12.837 12.850 H4 12.850 1R.863
1.5 14.069 14.133 H3 13.000 13.012 H4 13.012 1B.025
1.75 14.415 14.478 H3 13.162 13.175 H4 13.175 1B.188
M14 1.5 16.068 16.132 H3 15.001 15.014 H4 15.014 15.027
2 16.759 16.822 H3 15.326 15339 H5 15.352 155.364
M16 1.5 18.070 18.133 H3 17.000 17.013 H4 17.013 177.026
2 18.758 18.821 H3 17.325 17.338 H5 17.351 17.363
M18 1.5 20.069 20.132 H3 18.999 19.012 H4 19.012 1p.025
2 20.759 20.823 H3 19.324 19.337 H5 19.350 1p.362
2.5 21.450 21.514 H3 19:649 19.662 H5 19.675 1p.688
M20 1.5 22.068 22.131 H3 21.001 21.013 H4 21.013 2[1.026
2 22.758 22.822 H3 21.326 21.339 H5 21.351 21.364
2.5 23.449 23.513 H3 21.651 21.664 H5 21.676 2[1.689
M22 1.5 24.067 24.130 H3 23.000 23.012 H4 23.012 2B.025
2 24.760 24.823 H3 23.325 23.338 H5 23.350 2B.363
2.5 25.448 25.512 H3 23.650 23.663 H5 23.675 2B3.688
M24 2 26.756 26.820, H4 25.326 25.352 H6 25.352 25.377
3 28.138 28.237 H4 25.974 25.999 H6 25.999 26.025
M27 2 29.759 29.822 H4 28.326 28.351 H6 28.351 2B.377
3 31.138 31.237 H4 28.974 28.999 H6 28.999 2p.025
M30 2 32.758 32.822 H4 31.326 31.351 H6 31.351 31.377
3.5 34.826 34.925 H4 32.299 32.324 H6 32.324 3R.349
M33 2 35:758 35.822 H4 34.328 34.354 H6 34.354 3k.379
3.5 37.826 37.925 H4 35.298 35.324 H6 35.324 35.349
M36 2 38.758 38.821 H4 37.328 37.353 H6 37.353 37.379
3 40.137 40.236 H6 38.001 38.026 H8 38.026 3B.052
4 41.516 41.615 H6 38.649 38.674 H8 38.674 3B.699
M39 2 41.758 41.821 H4 40.328 40.353 H6 40.353 40.378
3 43.137 43.236 H6 41.001 41.026 H8 41.026 4)1.051
4 44.516 44.615 H6 41.648 41.674 H8 41.674 41.699

GENERAL NOTES:

(@) These taps are over the nominal size to the extent that the internal thread they produce will accommodate a helical coil screw thread
insert, which at final assembly will accept a screw thread of the normal size and pitch.

STl basic thread dimensions are determined by adding twice the single thread height (2 X 0.64951904P) to the basic dimensions of
the nominal thread size.

() Major and pitch diameters are extracted from obsolete MIL-T-21309E. They do not follow Table 6 practice.

(d) “H” limits are used for pitch diameter limits per established practice in obsolete MIL-T-21309E.

(e) Soft inch conversion reference Nonmandatory Appendix Table A-14.

(b

-
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NONMANDATORY APPENDIX A
TAP SIZE RECOMMENDATIONS

Table A-1 Tap Size Recommendations for Classes 2B and 3B

Unified Inch Screw Threads (Machine Screw and Fractional Sizes)
Recommended Tap
Threads for Class of Thread Pitch Diameter Limits
per Inch [Note (1)] for Class of\Thread
Class Class Min. All Max. Max.
NC NF 2B 3B Classes Class Class
Size UNC UNF [Note (2)] [Note (3)] (Basic) 2B 3B

- 80 G H2 G H1 0.0519, 0.0542 0.0536
64 - G H2 G H1 0.0629 0.0655 0.0648
e 72 G H2 G H1 0.0640 0.0665 0.0659

56 - G H2 G H1 0.0744 0.0772 0.0765

64 G H2 G H1 0.0759 0.0786 0.0779

48 - G H2 G H1 0.0855 0.0855 0.0877

. 56 G H2 G H1 0.0874 0.0902 0.0895

f 40 - G H2 G H2 0.0958 0.0991 0.0982

f Ce 48 G H2 G _H1 0.0985 0.1016 0.1008
40 G H2 G\H2 0.1088 0.1121 0.1113

- 44 G H2 G H1 0.1102 0.1134 0.1126

32 A G H3 G H2 0.1177 0.1214 0.1204

- 40 G H2 G H2 0.1218 0.1252 0.1243

32 A G H3 G H2 0.1437 0.1475 0.1465

36 GH2 G H2 0.1460 0.1496 0.1487

1 24 - G H3 G H3 0.1629 0.1672 0.1661
1 A 32 G H3 G H2 0.1697 0.1736 0.1726
1 24 e G H3 G H3 0.1889 0.1933 0.1922
1 e 28 G H3 G H3 0.1928 0.1970 0.1959
! 1 20 G H5 G H3 0.2175 0.2224 0.2211
“ 28 G H4 G H3 0.2268 0.2311 0.2300
A 18 - G H5 G H3 0.2764 0.2817 0.2803
5/1, RN 24 G H4 G H3 0.2854 0.2902 0.2890
3 16 - G H5 G H3 0.3344 0.3401 0.3387
3 24 G H4 G H3 0.3479 0.3528 0.3516
1k 14 G H5 G H3 0.3911 0.3972 0.3957
A R 20 G H5 G H3 0.4050 0.4104 0.4091
p b 13 G H5 G H3 0.4500 0.4565 0.4548
A 1) GH5 GH3 04675 0473t 0.4717
e 12 G H5 G H3 0.5084 0.5152 0.5135
e 18 G H5 G H3 0.5264 0.5323 0.5308
A 11 G H5 G H3 0.5660 0.5732 0.5714
A 18 G H5 G H3 0.5889 0.5949 0.5934
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Table A-1 Tap Size Recommendations for Classes 2B and 3B
Unified Inch Screw Threads (Machine Screw and Fractional Sizes) (Cont’d)

Recommended Tap

Threads for Class of Thread Pitch Diameter Limits
per Inch [Note (1)] for Class of Thread
Class Class Min. All Max. Max.
NC NF 2B 3B Classes Class Class
Size UNC UNF [Note (2)] [Note (3)] (Basic) 2B 3B
VA 10 G H5 G H5 0.6850 0.6927 .6907
3/4 . 16 G H5 G H3 0.7094 0.7159 7143
A 9 Ce G H6 G H4 0.8028 0.8110 .8089
7/8 14 G Hé6 G H4 0.8286 0.8536 .8339
1 8 - G Hé6 G H4 0.9188 0.9276 9254
1 c. 12 G H6 G H4 0.9459 009535 9516
1 14NS 14NS G H6 G H4 0.9536 0:9605 .9588
1% 7 Ce G H8 G H4 1.0322 1.0416 .0393
1% 12 G Hé6 G H4 1.0709 1.0787 .0768
1Y, 7 ... G H8 G H4 1.1572 1.1668 1644
1Y, c. 12 G Hé6 G H4 1.1959 1.2039 .2019
1% 6 .. G H8 G H4 1.2667 1.2771 2745
1% .. 12 G H6 G H4 1.3209 1.3291 .3270
1Y%, 6 e G H8 G H4 1.3917 1.4022 .3996
11/2 12 G Hé6 G H4 1.4459 1.4542 1.4522
GENERAL NPTES:
(@ All dimgnsions are given in inches.
(b) The abgve recommended taps normally produce the class of thread indicated in average materials when used with reasonable cgre;
howevd, if the tap specified does not give a satisfactory gage fit in the;work, a choice of some other limit tap will be necessary.
NOTES:
(1) Recommended taps are for cutting threads only and are not for-oll-form threads.
(2) Cut thr¢ad taps in sizes #3 to 1% in. NC and NF, inclusive, may be used under normal conditions and in average materials for pfoduc-
ing Clags 2B tapped holes.
(3) Taps sditable for Class 3B are satisfactory for Class 2B“threads.
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Table A-2 Tap Size Recommendations for Class 6H Metric Screw Threads
Thread Size Internal Thread: Product Limits, Class 6H
Nominal Recommended Pitch Diameter, mm Pitch Diameter, in.
Diameter, Tap Limit

mm Pitch, mm Number Min. Max. Min. Max.
1.6 0.35 D3 1.373 1.458 0.05406 0.05740
2 0.4 D3 1.740 1.830 0.06850 0.07205
2.5 0.45 D3 2.208 2.303 0.08693 0.09067
3 0.5 D3 2.675 2.775 0.10531 0.10925
3.5 0.6 D4 3.110 3.222 0.12244 0.12685
4 0.7 D4 3.545 3.663 0.13957 0.14421
4.5 0.75 D4 4.013 4.131 0.15789 0.16264
5 0.8 D4 4:480 4.605 0.17638 0.18130
6 1 D5 5.350 5.500 0.21063 0.21654
7 1 D5 6.350 6.500 0.25000 0.25591
8 1.25 D5 7.188 7.348 0.28299 0.28929
10 1.5 D6 9.206 9.206 0.35535 0.36244
12 1.75 D6 10.863 11.063 0.42768 0.43555
14 2 D7 12.701 12.913 0.50004 0.50839
M14 1.25 D4 13.188 13.368 0.51921 0.52629
16 2 D7 14.701 14.913 0.57878 0.58713
18 1.5 D4 17.026 17.216 0.67031 0.67780
20 2.5 D7 18.376 18.600 0.72346 0.73228
24 3 D8 22.051 22.316 0.86815 0.87858
30 335 D9 27.727 28.007 1.09161 1.10264
36 4 D9 33.402 33.702 1.31504 1.32685
Ma2 4.5 D10 39.077 39.392 1.53846 1.55087
M48 5 D10 44.752 45.087 1.76189 1.77508
GENERAL NOTE:* The above recommended taps normally produce the class of thread indicated in average materials when used witH reasonable

care; however, if the tap specified does not give a satisfactory gage fit in the work, a choice of some other limit tap will be necg¢ssary.
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Table A-3 Tap Thread Limits: Machine Screw Sizes, Cut Thread

(Unified and American National Thread Forms)

Sizes and Standards

Threads per Inch

Major Diameter

Pitch Diameter

NC NF NS
Size UNC UNF UNS Basic Min. Max. Basic Min. Max.
0 - 80 0.0600 0.0609 0.0624 0.0519 010521 J.0531
1 64 ce 0.0730 0.0740 0.0755 0.0629 0.0631 J.0641
1 - 72 0.0730 0.0740 0.0755 0.0640 0.0642 (J.0652
2 56 e 0.0860 0.0872 0.0887 0.07 4% 0.0746 J.0756
2 64 0.0860 0.0870 0.0885 0.0759 0.0761 q.0771
3 48 - 0.0990 0.1003 0.1018 0.0855 0.0857 J.0867
3 56 . 0.0990 0.1002 0.1017 0.0874 0.0876 J.0886
4 Ce 36 0.1120 0.1137 0.1157 0.0940 0.0942 J.0957
4 40 Ce 0.1120 0.1136 0.1166 0.0958 0.0960 4.0975
4 48 0.1120 0.1133 0s1453 0.0985 0.0987 J.1002
5 40 0.1250 0.1266 0.1286 0.1088 0.1090 J.1105
6 32 A 0.1380 0.1402 0.1422 0.1177 0.1182 d.1197
6 Ce 36 0.1380 0.1397 0.1417 0.1200 0.1202 d.1217
6 - 40 0.1380 0.1396 0.1416 0.1218 0.1220 d.1235
8 32 0.1640 011662 0.1682 0.1437 0.1442 q.1457
8 36 . 0.1640 0.1657 0.1677 0.1460 0.1462 q.1477
8 A 40 0.1640 0.1656 0.1676 0.1478 0.1480 d.1495
10 24 e 0.1900 0.1928 0.1948 0.1629 0.1634 J.1649
10 L 32 0.1900 0.1922 0.1942 0.1697 0.1702 d.1717
12 24 0.2160 0.2188 0.2208 0.1889 0.1894 J.1909
12 28 Ce 0.2160 0.2184 0.2204 0.1928 0.1933 J.1948
14 24 0.2420 0.2448 0.2473 0.2149 0.2154 q.2174
Lead Tolerance
A maximum lead error of £0.003 in. in 1 in. of thread is permitted.
Angle Tolerance
Threads per Inch Half Angle Full Angle
207to 28, inclusive +0 deg 45 min 0 deg 65 min
30 and finer +0 deg 60 min 0 deg 90 min

GENERAL NOTES:
(@ All dimensions are given in inches.

(b) Thread limits are computed from Table A-12.
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Table A-4 Tap Thread Limits: Fractional Sizes, Cut Thread
(Unified and American National Thread Forms)

Standard Thread Limits

Threads per Inch

Major Diameter

Pitch Diameter

NC NF NS
Size UNC UNF UNS Basic Min. Max. Basic Min. Max.
Ys 40 0.1250 0.1266 0.1286 0.1088 0.1090 0.1105
52 3 01563 01585 01605 01360 01365 0.1380
36 24 0.1875 0.1903 0.1923 0.1604 0.1609 0.1624
3/16 - 32 0.1875 0.1897 0.1917 0.1672 0.1677 0.1692
Y 20 . 0.2500 0.2532 0.2557 0.2175 02180 0.2200
A 28 0.2500 0.2524 0.2549 0.2268 0,2273 0.2288
%16 18 o 0.3125 0.3160 0.3185 0.2764 0.2769 0.2789
e oo 24 0.3125 0.3153 0.3178 0.2854 0.2859 0.2874
A 16 A 0.3750 0.3789 0.3814 0.3344 0.3349 0.3369
3/8 . 24 0.3750 0.3778 0.3803 0:3479 0.3484 0.3499
e 14 S 0.4375 0.4419 0.4449 0.3911 0.3916 0.3941
7/16 20 0.4375 0.4407 0.4437 0.4050 0.4055 0.4075
l/2 13 . 0.5000 0.5047 0.5Q077 0.4500 0.4505 0.4530
A o 20 0.5000 0.5032 05062 0.4675 0.4680 0.4700
9/16 12 - 0.5625 0.5675 0.5705 0.5084 0.5089 0.5114
%6 ... 18 0.5625 0.5660 0.5690 0.5264 0.5269 0.5289
5/3 11 - 0.6250 0.6304 0.6334 0.5660 0.5665 0.5690
A 18 0.6250 0.6285 0.6315 0.5889 0.5894 0.5914
VA 10 S 0.7500 Q07559 0.7599 0.6850 0.6855 0.6885
3/4 16 0.7500 07539 0.7579 0.7094 0.7099 0.7124
A 9 . 0.8750 0.8820 0.8860 0.8028 0.8038 0.8068
A .. 14 0.8750 0.8799 0.8839 0.8286 0.8296 0.8321
1 8 ... 1.0000 1.0078 1.0118 0.9188 0.9198 0.9228
1 12 1.0000 1.0055 1.0095 0.9459 0.9469 0.9494
1 14 1.0000 1.0049 1.0089 0.9536 0.9546 0.9571
1Y% 7 ... 1.1250 1.1337 1.1382 1.0322 1.0332 1.0367
1Y, 12 1.1250 1.1305 1.1350 1.0709 1.0719 1.0749
11/4 7 - 1.2500 1.2587 1.2632 1.1572 1.1582 1.1617
1Y, 12 1.2500 1.2555 1.2600 1.1959 1.1969 1.1999
1% 6 1.3750 1.3850 1.3895 1.2667 1.2677 1.2712
1% 12 1.3750 1.3805 1.3850 1.3209 1.3219 1.3249
1Y, 6 N 1.5000 1.5100 1.5145 1.3917 1.3927 1.3962
11/2 12 1.5000 1.5055 1.5100 1.4459 1.4469 1.4499
1%, 5 1.7500 1.7602 1.7657 1.6201 1.6216 1.6256
2 41/2 2.0000 2.0111 2.0166 1.8557 1.8572 1.8612
Lead Tolerance
A maximum lead error of £0.003 in. in 1 in. of thread is permitted.
Anglte—Tolerance
Threads per Inch Half Angle Full Angle
4, to 5%, inclusive +0 deg 35 min 0 deg 53 min
6 to 9, inclusive +0 deg 40 min 0 deg 60 min
10 to 28, inclusive +0 deg 45 min 0 deg 68 min
30 to 64, inclusive +0 deg 60 min 0 deg 90 min

GENERAL NOTES:

(@) All dimensions are given in inches.

(b) Thread limits are computed from Table A-12.
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Table A-5 Taper Pipe Tap Thread Limits (NPT Cut Thread)

Gage Measurement, in. DTapertpel'[':nih ;Jzn)] Reference Dimensions
lameter [Note
Pl“"*“"\‘ﬂ‘,‘*’ ot Thrend 1 Tap Drill Size
Nominal Threads Projection, in. us or Minus ut Threa Length NPT, ANPT, NPTF
Size, in. per Inch [Note (1)] Cut Thread Min. Max. [Note (3)] [Note (4)]
Yie 27 0.312 0.0625 0.0599 0.0703 0.1600 C
A 27 0.312 0.0625 0.0599 0.0703 0.1615 Q
A 18 0.459 0.0625 0.0599 0.0703 0.2278 e
A 18 0.454 0.0625 0.0599 0.0703 0.2400 P
Y 14 0.579 0.0625 0.0599 0.0677 0.3200 42/
A 14 0.565 0.0625 0.0599 0.0677 0.3390 2
1 11Y, 0.678 0.0937 0.0599 0.0677 0.4000 1%4
1Y, 11Y, 0.686 0.0937 0.0599 0.0677 0.4200 134
1Y%, 11, 0.699 0.0937 0.0599 0.0677 0.4200 123/,
2 11Y, 0.667 0.0937 0.0599 0.0677 0.4360 2%, 4
2Y 8 0.925 0.0937 0.0612 0.0664 0:6820 2>
3 8 0.925 0.0937 0.0612 0.0664 0.7660 313/

—>| |<—L,Thinring gage

Projection f«—>

Lead Tolerances
Cut Thread: A maximum lead deviation of #0:003 in. in 1 in. of thread is permitted.

Cut Thread
Threads per Inch Half Angle Full Angle
8 +0 deg 40 min 0 deg 60 min
11Y% to 27 Inclusive +0 deg 45 min 0 deg 60 min
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Table A-5 Taper Pipe Tap Thread Limits (NPT Cut Thread) (Cont’d)

Widths of Flats at Tap Crests and Roots

Column |
NPT: Cut Thread [Note (5)]
Threads per Inch Tap Flat Width at Min. [Note (6)] Max.
27 Major diameter 0.0014 0.0041
Minor diameter o 0.0041
18 Major-diameter 0-662% 0-0657
Minor diameter S 0.0057
14 Major diameter 0.0027 0.0064.
Minor diameter ... 0.0064
11Y%, Major diameter 0.0033 0.0073
Minor diameter . 0.0073
8 Major diameter 0.0048 0.0090
Minor diameter e 0.0090

GENERAL NOTE: All dimensions are given in inches.

NOTES:

(1) Distance small end of tap projects through L, taper ring gage.

(2) Taper is 0.0625 in. per 1.000 in. on diameter (1:16) (/, in. per 42\in.).

(3) Dimension, L4, thickness of thin ring gage; see ASME B1.20.1¢and"B1.20.5.

(4) Sizes given permit direct tapping without reaming the holejbut only give full threads for
approximate L, distance.

(5) Cut thread taps made to Column | are marked NPT bugtare not recommended for ANPT
applications.

(6) Minimum minor diameter flats are not specified.and may be sharp as practicable.
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Table A-6 Tap Thread Limits: Metric Sizes, Ground Thread M Profile
(Standard Thread Limits Soft Conversion to Inches)

Major Diameter Pitch Diameter
Nominal
Diameter, Pitch, D3 D4 D5 Dé
mm mm Basic Min. Max. Basic Min. Max. Min. Max. Min. Max. Min. Max.
1.6 0.35 0.0630 0.0641 0.0651 0.0541 0.0550 0.0556
2 0.4 0.0787 0.0800 0.0810 0.0685 0.0694 0.0700
2.5 0.45 0.0984 0.0998 0.1008 0.0869 0.0879 0.0885 R ce - -
3 05 01181 01197 0120 01053 01063 01069 1), 01073 0.1079
3.5 0.6 0.1378 0.1397 0.1407 0.1224 e e 0.1237  0.1245 e - . -
4 0.7 0.1575 0.1597 0.1613 0.1396 . e 0.1408 0.1416 e D, 0.1419 0]1426
4.5 0.75 0.1772 0.1795 0.1811 0.1580 A A 0.1593 0.1600 .
5 0.8 0.1969 0.1994 0.2010 0.1764 e R 0.1776  0.1784
6 1 0.2362 0.2394 0.2410 0.2106 e e R - 0.2122  0.2132 - B,
7 1 0.2756 0.2787 0.2804 0.2500 R R R R 0.2516 ,0.2526 ...
8 1.25 0.3150 0.3189 0.3214 0.2830 e e e e 0.2843 40,2856 - R
10 1.5 0.3937 0.3984 0.4009 0.3554 R R R e L8 ce 0.3572  0}3584
12 1.75 0.4724 0.4780 0.4805 0.4277 e R e ce ™ - 0.4295  0}4307
14 1.25 0.5512 0.5550 0.5560 0.5192 Ce e 0.5207 0.5212
© (6
14 2 0.5512 0.5575 0.5800 0.5000 R ~<
16 2 0.6299 0.6362 0.6387 0.5788
18 1.5 0.7087 0.7135 0.7145 0.6703 ce R 0.6718.\ 0.6723
6 (6)
20 2.5 0.7874 0.7953 0.7978 0.7235 y .. R
24 3 0.9449 0.9543 0.9583 0.8681
30 3.5 1.1811 1.1921 1.1961 1.0916
36 4 1.4173  1.4299 1.4339 1.3150
42 4.5 1.6535 1.6677 1.7110 1.5385
48 5 1.8898 1.9055 1.9882 1.7619

GENERAL NPTES:

@) Inch vajues in Table A-3 are a direct soft conversion\of/metric values in Table 12. All metric values were divided by 25.4 and roupded
to four|decimal places, per ASME B1.30.

(b) Limits ljsted in above table are the most commenly used in industry.

() Not all fstyles of taps are available with all limits listed.

(d) For caldulation of limits other than those.listed, see formulas and Table 10.

NOTES:

(1) These {izes are intended for spatk.plug applications and use the pitch diameter tolerances from Table 7, column D.

(2) Minimgm and maximum majordiameters are 0.0015 in. larger than shown.

(3) Minimym and maximum majer‘diameters are 0.0026 in. larger than shown.

(4) Standafd D limit for thread\forming taps.

(5) Minimygm and maximbm-major diameters are 0.0010 in. larger than shown.

(6) Minimym and maXimum major diameters are 0.0020 in. larger than shown.
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Table A-6 Tap Thread Limits: Metric Sizes, Ground Thread M Profile

(Standard Thread Limits Soft Conversion to Inches) (Cont’d)

Pitch Diameter

D7 D8 D9 D11
Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.
0.179p 0.1800
(3,2 0.2137 0.2147
@), 0.2864 0.2876 - ./
. - 0.3593 0.3605
- - 0.4321 0.4333
@),(2) (%),
0.502p 0.0536
0.580f 0.5284
0.7254 0.7270 e -
0.8706 0.8722 . S
1.0942 1.0962
1.3176, 1.3196
1.5415 1.5436
1.7650 1.7670
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Table A-7 Special Extension Taps (Tap Dimensions, Ground and Cut Threads)

- L >
| -~ |, —>
I} | + + ﬂ I |<
PO VNV VAVAVAVAVAVAVAVAVAN
— (T — - - - -
A A AAVAVAVAVAVAVAVAV,
dﬁo.oaf d; f
General Dimensions Tolerances
Nominal Tap Size For Shank Diameter, d, for [, Length
Shank Nominal Dla‘meter Tolerance, in.
Machine Length, Range, in. Grogind
Fractional Screw Pipe 1y Element Over To (Inclusive) Direction Thread
0-3 ce 0.88 Diameter of shank, d, 0.0520 0.2230 Minus 0.0015
4 R 1.00 0.2230 0.6350 Minus 0.0015
5-6 .. 1.13 0.6350 1.0100 Minus 0.0020
8 ... 1.25 1.0100 1.5300. Minus 0.0020
10-12 Y16 to Y, incl. 1.38 1.5100 2,0000 Minus 0.0030
Y. 14 .. 1.50
e . .. 1.56
A . . 1.63
e ... % to Y5 incl. 1.69
Y ... . 1.69
e o 3, 1.88
A .. 1 2.00
e . ... 2.13
%, .. 1Y, 2.25
B o 1% 2.38
A ... e 2.50
/e . . 2.63
1 . ... 2.63
1% o 2 2.75
1Y, L. 2Y, 2.88
13, ... .. 3.00
1Y, . ... 3.00
1% ... 3 3.13
1%, ... . 3713
1% ... e 3:25
2 . e 3.25
2% ... . 3.38
2Y, o .. 3.38
2% o .t 3.50
2%, ... A 3.50
2% . 3Y, 3.63
2%, ... .. 3.63
2% .. ... 3.75
3 e . 3.75
3% S .. 3.88
3Y, 7, . 3.88
3%, I~ 4 4.00
3%, . . 7.00
3% . ... 4.13
3%, ... .. 4.13
3% ... . 4.25
4 . - 4.25

GENERAL NOTE: Unless otherwise specified, special extension taps will be furnished with dimensions and tolerances as shown for machine
screw and fractional taps Tables 2 and 3 and for pipe taps in Table 6. Exceptions are as follows:

(@ Types of centers are optional with manufacturer.

(b) Tolerances on shank diameter d, for I, length as shown in the above table.

() Shank runout tolerance in Table 6 applies only to the I, length shown in the above table.
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Table A-8 Special Fine Pitch Taps, Short Series

A

(Tap DiLmensions, Ground and Cut Thread)

-

|<— I, >

YT (] |
AN — L
General Dimensions
Nominal Nominal Tap Dimensions, in:

Npminal Dla!meter Fractional Metric Overall Thread Square Shank Size of
Range, in. Diameter, Diameter, Length, Length, Length, Diameter, Square,

Over To (Inclusive) in. mm L l I3 d, a
1.070 1.073 1Y% Mm27 4.00 1.50 0.88 0.8960 0.672
1.073 1.135 11/8 . 4.00 1.50 0.88 0.8960 0.672
1.134 1.198 16 M30 4.00 1.50 1.00 1.0210 0.766
1.19§ 1.260 11/4 e 4.00 1.50 1.00 1.0210 0.766
1.260 1.323 15/16 M33 4.00 1.50 1.00 1.1080 0.831
1.323 1.385 13/8 4.00 1.50 1.00 1.1080 0.831
1.385 1.448 1716 M36 4.00 1.50 1.00 1.2330 0.925
1.448 1.510 1Y, Ce 4,00 1.50 1.00 1.2330 0.925
1.51( 1.635 15/8 M39 5.00 2.00 1.13 1.3050 0.979
1.635 1.760 13/4 M42 5.00 2.00 1.25 1.4300 1.072
1.76(0 1.885 17/8 A 5.00 2.00 1.25 1.5190 1.139
1.885 2.010 2 M48 5.00 2.00 1.38 1.6440 1.233
2.01( 2.135 2% ) 5.25 2.00 1.38 1.7690 1.327
2.134 2.260 21/4 M56 5.25 2.00 1.44 1.8940 1.420
2.26( 2.385 23/8 5.25 2.00 1.44 2.0190 1.514
2.384 2.510 21/2 A 5.25 2.00 1.50 2.1000 1.575
2.510 2.635 25/8 M64 5.50 2.00 1.50 2.1000 1.575
2.639 2.760 23/4 5.50 2.00 1.50 2.1000 1.575
2.76( 2.885 27/8 M72 5.50 2.00 1.50 2.1000 1.575
2.885 3.010 3 5.50 2.00 1.50 2.1000 1.575
3.01( 3.135 31/8 5.75 2.00 1.50 2.1000 1.575
3.135 3.260 31/4 M80 5.75 2.00 1.50 2.1000 1.575
3.26( 3.385 33/8 5.75 2.00 1.50 2.1000 1.575
3.389 3,510 3Y, 5.75 2.00 1.50 2.1000 1.575
3.510 3.635 3% M90 6.00 2.00 1.75 2.1000 1.575
3.635 3.760 33/8 6.00 2.00 1.75 2.1000 1.575
3.760 3.885 3% 6.00 2.00 1.75 2.1000 1.575
3.885 4.010 4 M100 6.00 2.00 1.75 2.1000 1.575

GENERAL NOTES:
(@ Unless otherwise specified, special taps 1.010 in. to 1.510 in. in diameter, inclusive, have 14 or more threads per inch or 1.75 mm
pitch and finer. Sizes greater than 1.510 in. in diameter with 10 or more threads per inch, or 2.5 mm pitch and finer will be made to

the general dimensions shown above.
(b) For tolerances see Table 2.
(c) For runout tolerances of tap elements, see Table 15.
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