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FED-STD~H28/2B
INFORMATION SHEET ON FEDERAL STANDARDS .

This Federal Standard 1s issued in loose—leaf form to permit the insertion
or removal of new or revised pages and sections.

All users of Federal Standards should keep them up to date by inserting
revised or new pages as issued and removing superseded and canceled pages.

New and revised pages will be issued under Change Notices which will be
numbered consecutively and will bear the date of issuance. Change Notices
should be retained and filed .in front of the standard until such time as they
are superseded by a reissue of the entire standard.

FOE'E!PDH)

This section was developed to ptovxde Unified Inch Screw Threads for the
Federal Services. It was formerly known as "Unified Thread Form and Thread
Series for Bolts, Screws, Nuts, Tapped Holes and General Applications”.
FED-STD-H28/2A was a camplete revision of FED-STD-H28/2 dated 31 March 1978.

It added the material previously identified as FED-STD-H28/3 dated

31 March 1978, which was known as "Unified Threads of Special Diameters,

Pitches,. and Lengths of Engagement®, Material from Appendices A3 and AS of
FED-STD-H28 dated 31 March 1978 was revised and became Appendices A and B,
respect:.vely, of an-s'rn—nza/m .

FED-STD-H28/2A was prepared by the Defense Industnal Supply Center (DOLA-IS)
and incorporated the American National Standard for Unified Inch Screw Threads,
ANSI B1.1-1982. Significant changes from the previous issues included the
following:

(1) Added UNR, external thread form with mandatory rounded root.

(2) Revised tolerance requirements for lead and flank angles.

{(3) Added requirements for control of surface texture, chamfers, and rolled
thread lead-ins and run-outs.

(4) Added requirement that inspection methods for acceptability are in
accordance with FED-STD-H28/20.

FED-STD-H28/2B incorporates the American National Standard for Unified Inch
Screw Threads, ASME B1.1-1989 which superseded ANSI B1.1-1982 and its
supplement, ANSI/ASME Bl.la-1984. It updates the FED-STD-H2B8/2A dated 20 April
1984 and improves the legibility of the tables. Appendix C was added to
provide information about the obsolute American National form threads.

ii
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SECTION 2 - Unified Inch Screw Threads -
UN and UNR Thread Forms

T 1. Scope. This section provides the standard for unified inch screw
threads to be used by the Federal Services.

1.1 Limitations. Only UN and UNR screw threads are covered in this
section. For UNJ threads (controlled external thread rounded root with
increased basic minor diameter) see FED-STD-H28/4 (MIL-S-8879). For UMM
threads (miniature threads) see FED-STD-H28/5.

1.2 application.

1.2.1 UN form screw threads. The UN thread is intended for general purpose
fastening applications. Its external thread root may be either flat or
rounded.

1.2.2 UNR form screw threads. The UNR form applies only to external
threads. Its de51gn form is the same as that of the external UN thread except

that the root is required to be rounded. UNR threads are applied most often to

high volume commercial fastener threads produced by rolling.

NIIE: The mandatory rounded root of the UNR thread greatly reduces
the concentration of stress, hence increases the fatigue life
of threaded parts,

2. Referenced documents.

2.1 Government publications. The issues of the following documents in

L ——— . — — - e S Nl e e Vs e N b alluFs” WE l" T N i Silad & Syl it &
effect on the date of invitation for bids or request for proposal form a part
of this standard to the extent specified herein.

Federal standards.

FED-STD-H28/1 - Nomenclature, Definitions and Letter Symbols for
Screw Threads

FED-STD-H28/20 - Inspection Methods for Acceptability of UN, UNR,
UNJ, M and MJ Screw-Threads

{Activities outside the Federal Government may obtain copies of Federal
specifications, standards, and commercial item descriptions as outlined under
General Information in the Index of Federal Specifications, Standards, and
Commercial Item Descriptions. The Index, which includes cumulative bi-monthly
supplements as issued, is for sale on a subscription basis by the Superintend-

S eeisoelibn 89 a0l are b aplesliil e b e L

ent of Documents, U.S. Government Printing Off;ce, Washmgton, c 20402
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(Single copies of this standard and other Federal specifications, standards
and commercial item descriptions required by activities outside the Federal
Government for bidding purposes are available from the General Services
Administration Specification Section, Room 6654, 7th and D Streets, S.W.,
Washington, DC 20407; telephone {202} 708-9205.

(Federal Government activities may obtain copies of Federal standardization

documents, and the Index of Federal Specifications, Standards, and Commercial
Item Descriptions from-established distribution points in their agencies.)

2.2 Other publications. The following documents form a part of this
standard to the extent specified herein. Unless a specific issue is
identified, the issue in effect on date of invitation for bids or request for
proposal shall apply.

ASME Bl.1-1989 ~ Unified Inch Screw Threads (UN and UNR Thread
Form)

ARSI/ASME B46.1 — Surface Texture - Surface Roughness, Waviness and
Lay

(Application for oopies should be addressed to the American Society of
Mechanical Engineers, United Engineering Center, 345 East 47th Street,
New York, NY 10017 or the American Natianal Standards Institute, 11 West 42nd
Street, New York, NY 10036.)

3. Definitions., The terms applicable to this standard are defined in
FED-STD-H28/1.

4, General requirements.

4.1 Screw threads. Unified inch screw threads shall be in accordance with
ASME B1.1-1989 and this Federal Standard, Only Standard Series Unified Screw
Threads, listed in Table 3A of ASME B1.1-1989, shall be used for new design for
the Federal Services unless prior approval has been granted by the procurement
authority to deviate from them. Coarse and fine thread series are preferred.

4.2 Accetability. Screw thread inspection methods for acceptability shall
be in accordance with FED-STD-H28/20. The required gaging system shall be
specified in accordance with that standard.

4.3 Gages and gaging. Gages and gaging shall be in accordance with
FED-STD-H28/6.
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5. Detailed requirements.
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to in. 4.1 cannot be. nsed, the. desxgne;sbnuldnhoose.p:eferredsxzes of spec.l.al
threads listed in Table 3B of ASME B1.1-1989. If this is not possible,

cx:nSJ.deratmn should be given to the following sub-paragraphs in the choice of
thread.

5.1.1 Preferred non—standard diameters. Whenever possible, the nominal
diameter should be selected fram series of diameter increments as follows:

First cloice Second choice

Diameter range increment increment
inch inch B _ inech
0.25 to 0.6 0.05 —_
above 0.6 0 1.5 0.1 0.05
1.5 to 6.0 0.25 0.1
abbve 6 to 16 0.5 0.25
above 16 to 24 1.0 0.5

It is recommended that diameters less than 0.25 inch conform to the standard
sizes as there is vutua.uy no necessity for the selection of a diameter not
included in those sizes. Also, the coarse and fine thread series provide gmple
choice of ‘diametet-pitch combinations.,

5.1.2 ' Preferred non-standard pitches. Whenever possible, the pitch should
be selected- fram ane of the following: 40, 36, 32, 28, 24, 20, 16, 12, 10, 8,
6 and 4 threads per inch. Intermediate pitches should be used only when
absolutely necessary. Pitches coarser than 4 threads per inch are not
recommended. The curves shown in Figure 2.B.2 of Appendix B cover the

practical diameter limits suggested for each pitch.

5.2 Thread class selection. Standard Unified thread classes and their
applications are described in Section 4 of ASME Bl.1-1989. when selecting a
thread class, consideration should first be given to the use of a class 2a

Arbnrmal kheoaad tridh a Alace TR Tnkarnal Fhrasd adinmn Fhass slaceas awa
ChA WL ML il Wil Willdl O Wl bl LAILWGLIMGDE  Wlil TLild o0l L O Llllsot.a WLt

designed for general use. Before specifying class 3A/3B series, it must be
considered whether the additional production cost, necessary for the tighter
fit and tolerance is justified. If a £it looser than the standard class 1a/1B
is required, the non-preferred class 1AR may be specified for an external
thread of 16 threads per inch and coarser. This special class combines the
larger allowance of the old American Naticnal class 1 thread with the Unified
class 1A tolerance. See 5.2.2 for class lAR allowance.
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5.2.1 Replacements for obsolete American National thread classes. When
threads specified with the obsolete American National thread classes are to be
replaced by unified threads, the following gquidelines are provided:

a. American National class 1 coarse thread sizes (NC-1) is approxi-
mtely equivalent to Unified class 1A/1B series. Class 1 fine
thread series (NF~1) is approximately equivalent dimensionally to
Unified class 2A/2B series. Standard Unified series threads
should be considered prior to approval of replacement by non-
standard threads.

b. American National class 2 coarse thread series (NC-2), 8 thread
series (BN-2), 12 thread series (12¥-2), 16 thread series (16N-2),
and extra fine thread series (NEF-2) are most nearly equivalent
to Unified series UNC-2A/2B, 8UN-2A/2B, 12UN-2A/2B, 16UN-2A/2B
and UNEF-2A/2B, respectively. Class 2 fine thread series (NF-2)
1s approximately equivalent dimensionally to Unified class 3a/3B
series, but the use of class 2A/2B series should be considered
prior to approval of replacement by class 3A/3B.

c. American National class 3 series NC~3, NF-3, NEF-3, 8N-3, 12N-3
and 16N-3 are most nearly equivalent to Unified class 3 series
UNC-3A/3B, UNF-3A/3B, UNEF-3A/3B, BUN-3A/3B, 12U8-3A/3B amd
16UN-3A/3B, respectively,

d. There is no Unified thread class equivalent to the old American B
National class 4 which required selective fit of parts due to the .

possibility of interference. . '

5.2.2 Thread allowance and tolerance. Allowances and tolerances specified
for standard Unified thread classes are described in Section 5 of ASME B1.1-1989.
For the special external thread class 1AR, tolerances are the same as for class
1A and allowances are as follows:

Threads per inch Class 1AR allowance

inch
16 0.0018
14 0.0021
12 0.0024
10 0.0028
B8 0.0034
6 0.0044
4 0.0064

To camplement paragraph 5.6 of ASME Bl.1-1989, recommended tap drill sizes and
hole size limits before threading, for different lengths of engagement, are
included in Appendix A.
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5.3 Designation. Designation of Unified screw threads is in accordance
with section 6 of ASME B1.1-1989. Naominal size shall be stated in decimals.
The symbol UNS is applicable to any thread:

(1) having the basic Unified thread form
and (2) with limits based upon Unified formulations

and (3) which is not in the standard series listed in Table 1A of
ASME B1.1-1989.

5.4 Limits of size. See section 8 of ASME B1.1-~1989 for limits of size of
standard and preferred non-standard threads and for information used for
calculation of non-standard thread size limits which are not tabulated, For
class 1AR, calculate as for class 1A except allowance is tabulated in 5.2.2.
The following example illustrates the procedure necessary to calculate the
limits of size of a non-standard thread; this follows the outlines in tables 1A
and 1B of ASME B1.1-1989:

External thread, 2.500 - 28UNS-2A
Length of engagement, 1 inch

Nominal size - allowance

(section 13 of ASME Bl.1-1989) -

= 2.5000 - 0.0014 (from table 32 of ASME B1.1-1989)
= 2.4986

Maximm major diameter

Minimum major diameter = Maximm major diameter - tolerance
(section 13 of ASME Bl1.1-1989)
= 2.4986 ~ 0.0065 (from table 31 of ASME B1.1-1989)
= 2,4921

Maximm pitch diameter = Maximm major diameter - h

' {table 6, col. 13 of AQME g1.1-1989)
= 2.4986 - 0.0232 (rounded from 0.023197)
= 2.4754

Minimm pitch diameter = Maximum pitch diameter - tolerance
(section 13 of ASME Bl,1-1989)

= 2.4754 - 0.0056 (from table 34 of ASME Bl.1-1989)

= 2.4698

Nominal (maximgm) = Maximum major diameter - 2h,

minor diameter (table 6, col. 15 of ASME RBl.1-1989)
= 2.4986 - 0.0387 (rounded from 0.03866)
= 2.4599
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Internal thread, 2.500 - 2B80NS-2B
(to mate with the above thread)

Nominal size -

{table ‘6, ‘col. 15 of-ASME B1.1-1989) -
=.2.5000 ~ -0.0387 -{rounded frem 0.03866)
= 2.4613 which is rounded to 2.461

Minimum minor diameter

Minimm minor diameter + tolerance

(section 13 of ASME Bl1.1-~1989)

= 2.4613 + 0.0063 (from table 39 of ASME Bl1l.1-1989
for length of engagement of 0.4D)

= 2.4676 which is rounded %o 2.468

Maximm minor diameter

Nomminal size - h - )
(table 6, col. of ASME Bl.1-1989)
2.5000 - 0.0232 (rounded from 0.023197

2.4768

Minimm pitch diameter

noun

Maximum pitch diameter = Minimm pitch diameter + tolerance
(section 13 of ASME B1.1-1989)

2.4768 + 0.0073 (from table 37 of ASME Bl.1-1989

nu

2.4841
Nominal (minimum) major = Minimm size .
diameter
= 2.5000

Factors used in the design of threads, particularly special threads, are
presented in Appendix B. It is to be noted that deviations from standard
tolerances for major diameter of the external thread and for minor diameter of
internal thread may be necessary in order to arrive at the optimum design.

5.5 Surface texture,

5.5.1 The threads shall have a smooth finish and be free from flaws and
other defects, such as fins, nicks and burrs, that would make them unsuitable
for the purpose intended.

5.5.2 Workmanship shall be consistent with the tolerances specified
herein. Surface texture of threads produced to this standard shall not exceed
100 microinch arithmetical average roughmess (R,) for cut threads ard 63
microinch (R,) for rolled and ground threads in accordance with ANSI/ASME
B46.1.

NOTE: Coarse and fine pitch threads with rough surface texture are more likely
to cross-thread, Threads with chamfered entering ends have the least tendency
to cross-thread when assembled with power tools.

(=3}
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5.6 Chamfer.

5.6.1 All entering ends of externally threaded fasteners and threaded
campanents shall have 45° chamfers (approximately) from minor diameters or
slightly below minor diameters, unless otherwise specified.

5.6.2 RAll entering ends of mternally threaded fasteners and threaded
components shall have nominal 90° -120° countersinks to or slightly greater
than the thread major diameters, unless otherwise specified.

5.7 Folled threads.

5.7.1 Completely formed threads. A completely formed thread follows the
thread profile, within the tolerance zcne over an axial distance of one pitch
(see figure 2.1).

5.7.2 Incamplete formed threads.

5.7.2.1 The lead-in thread is measured fram the end of the product to the
start of the first ccmplete thread where the major diameter is equal to the
minimm allowable major diameter and the thread root is equal to the maximum
minor diameter. This should not exceed 2P (see figure 2.2).

5.7.2.2 The run~out thread is measured betvween the transition point of the
product and the first thread root which is campletely formed, where the minor
diameter equals the maximsn permissible minor diameter and the major diameter
of the last fully formed thread equals the minimum permissible major diameter.
When root radius is specified, the last campletely formed root at the minor
diameter must meet the requirement. See figure 2.3 for full shank fastener,
figure 2.4 for pitch diameter shank fastener, figure 2.5 for shoulder bolt,
figure 2.6 for oversize diameter shank fastener and figures 2.7 and 2.8 for
threaded to head fasteners.

6. Notes.

6.1 Supersessicn note. In addition to superseding FED-STD-H28/2A dated
20 April 1984, this document also supersedes Appendix Al of FED-STD-H28 dated
31 March 1978.
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FIGURE 2.3 INCOMPLETE FORMED THREADS, FULL SHANK
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MAX RUNOUT z 2P ———————tf———— COMPFLETE THRE ADS
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FIGURE 2.5 FULL SHANK FASTENER-STANDARD DIAMETER,
OPTIONAL CONFIGURATION {SHOULDER BOLT)
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FIGURE 26 FULL SHANK FASTENER-OVERSIZE DIAMETER
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FIGURE 2.8 PITCH DIAMETER SHANK FASTENER -THREADED TO HEAD
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APFENDIX A .

TAP DRILL -SIZES AND RECOMMENDED HOIE SIZE LIMITS BEFORE “THREADING

10. Scope. This appendix provides suggested tap drill sizes and
recommended hole size limits applicable prior to forming internal Unified screw
threads. It is not a mandatory part of the standard. The information
contained herein is intended for guidance only.

20. Tap drill sizes.

20.1 General., To assure that the minor diameter of an internal thread is
held within specified limits, it may be necessary to use a reamer to finish the
hole. A variety of factors enters into the production of a clean, round,
straight hole of the correct diameter. For a discussion of these and other
data con drilling and tapping, reference may be made to ®"Drilled Holes for
Tapping™, a publication of the United States Cutting Tool Institute,

1230 Reith Building, Cleveland, CGH 44115.

20.2 Tabulated data.

20.2.1 Table II.A.l gives minor diameter limits and corresponding
percentages of thread for all standard series threads up to and including 3.75
inch diameter for classes 1B and 28. Table II.A.2 is a similar table for class
3B. These tables also list sizes of drills that may be expected to drill holes
within or near the specified minor diameter limits. The diameter of the drill,
the probable hole size, and the corresponding percentages of thread are
tabulated.

20.2.2 As a drill may normally be expected to cut overs:Lze, probable hole
sizes are tabulated that are derived from px:obable mean over51zes, also
tabulated. The following is quoted from the above-mentioned report: ... a
series of tests was conducted by drill manufacturers. Using six sizes of
drills ranging from 1/16" to 1" in diameter, a total of 2,808 holes were
drilled in cast iron and steel. Regular high speed steel drills were used with
drilling equipment of the type normally found in metal working shops.... The
average depth of hole drilled was equal to 1-1/2 times the drill diameter.
Measurement of the hole was made at midpoint of the depth drilled.... The
average of the...amounts oversize...shows a marked increase in amount oversize
for drills larger than 3/4". For this size range reaming is recommended."

12
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20.2.3 Percent of thread listed in ‘tables is the ratio in percent of the
actual height of thread to the value 0.75H; this value is the basic thread
height of the obsolete American National Thread Profile. Since the hasic
beight of a Unified Thread Profile is 0.625H, -the maximusn percent- thread
permissible is 83.3%. Due to allowances for drills to cut oversize or due to
lack of avallablllty of drills within specified minor diameter limits, tap
drills listed in tables II.A.l and II1.A.2 may show greater than 83.3% threads.
This indicates that the drill size is smaller than the minimm thread minor
diameter and additional machining of the hole may be necessary in order to
permit economical tapping.

30. Recommended hole size limits before threading.

30.1 General. For short length of engagement, the hole diameter required

prior to threadmg should be held near the mmmum limit to maximize thread

haimhi Ffae moawimen S-t-b PRy S FE
u:.u_,xu. AUL IuQALLBLL UL ::u.:ugl..u. AS .u:ngul OL Cilayandlit LUICLedses, J.l: is

advantageous to increase the hole diameter for more econcmical tapping with
less risk of tap breakage. Therefore, the following recommendations were
developed (also see 30.2 below):

Length of Engagement Minimm Bole Size Maximum Hole Size
Up to and including 0.33D Minimm minor dia Min minor dia plus
1/2 minor dia tolerance
Above 0,33D thru 0.67D Min minor dia plus Min minor dia plus
1/4 minor dia tolerance 3/4 minor dia tolerance
Above 0.67D thru 1.5D Min minor dia plus Max minor dia (min minor
1/2 minor dia tolerance dia plus tolerance)
Above 1.5D thru 3.0D Min minor dia plus Max minor dia plus 1/4
3/4 mincor dia tolerance minor dia tolerance
(see 30.2)

From the foregoing it will be seen that the difference between limits in each
range is the same and equal to half of the ninor diameter tolerance. This is a
general rule. BHowever, the minimum differences for sizes below 0.25 in. are
equal to the minor diameter tolerances given in tables 39 and 40 in ASME
B1.1-1989 for lengths of engagement to and mcluding 0.33D. For lengths of

engagement greater than 0.33D for sizes 0.25 in. and larger, the minimm values

are adjusted so that the difference between limits is never less than 0.0040 in.
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30.2 Tabulated data. Recommended hole size limits for standard Unified
threads and some special (UNS) threads are given in tables II.A.3 and II.A.4.

For other Q'\DClal fhr‘n:ﬂc r'-a'lmﬂni-o 1n accordance t.nth 39.1 a'-v-“le' use -n‘-i-.--.

minor diameter and tolerance from table 3B of ASME Bl1.1-1989, or calculate in
accordance-with section8 of ASME-B1.1-1989 using appropriate toleramce from
table 39 or 40 of ASME B1.1-1989 for tolerance ratio of 1 or fram formulas in
paragraph 5.8.2 of ASME B1.1-1989. Tabulated hole sizes and hole sizes
calculated in accordance with 30.1 are not mandatory unless the thread
desxgnat;on states the modified minor diameter limits and the demgnatmn MID
in accordance with paragraph 6.7 in ASME B1.1-1989. If modified minor diameter
limits are not specfied, acceptance will be in accordance with standard minor

diameter limits,

NOTE: Recommended maximm hole sizes in 30.1, for lengths of engagement
greater tha 1.5D are outside standard minor diameter limits. They are not
included in tables IT.A.3 and II.A.4. Use of a minor diameter larger than
standard will result in a reduction in shear area of the external threads of
the mating part. If manufacturing process permits, maximm hole size before
threading should be maintained at the high emd of the standard minor diameter
limits.

30.3 Other considerations. When tapping relatively soft materials,
especially with fine pitch threads, there is a tendency for the material to be
squeezed down towards the root of the tap so that the minor diameter of the
tapped hole may become smaller than the diameter of the drilled hole. It may
be necessary to try a different size drill or different style tap to assure a
satisfactory thread. i L
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FED-STD-H28/2B
TABLE II.A.3 — Recommended hole size limits before threading for different lengths of engagement, standard
Unified and some UNS threads, classes 1B and 28 (see 30.1) 1/ .
Minor diameter of internal threads
Maminal size in inches Series Peramty 3 percent?’
and threads per inch designation Minimm of Maximm of
Thread Thread
1 2 3 4 5 [}
in in
.060-80 or No. 0-80 o 0.0465 83.1 0.0514 53.0
.073-64 or No. 1-64 uNC 0561 83.3 .0623 52.7
.073=72 or No. }-72 UNF .0580 83.1 .0635 82.7
.086~56 or No. 2-55 me 0667 83.2 0737 53.0
08664 or Ko. 2-64 UNP L0691 83.3 .0753 52.7
.099-43 or No. 348 mc 0764 83.5 .0845 53.6
.099-56 or No, 3+56 mr 0797 83.2 . 0865 53.9
.112-40 or Mo, 4-40 we .0B49 83.4 .0919 55.7
«112-48 or No. 4-48 mE 0894 83.5 . 03968 56.2
.125-40 or No. 540 we .0979 83.4 1062 57.9
.125-44 or No. S5—44 e 1004 83.3 1079 57.9
.138~32 or No. 632 wme .104 83.8 114 59.1
.128=-40 or No. 6-40 01 111 83.1 115 5B.5
.164-32 or No. 8-32 mc ” .13c 83.8 .139 6l.6
.164=36 or No. 8-36 urE 134 83,2 .142 8.0
.190~24 or Mo, 10-24 4 - .1;55 B83.1 156 62.8
.190-32 or No. 10-32 or .156 83.8 164 _ 64,0
+216~24 or Ro. 12=-24 0 . of 171 83.1 181 6.7
.216~28 or No. 1228 owr A77 B4.1 .186 .7
.216=32 or No. 12-32 NEP .182 83.8 190 64.0
.250-20 or 1/4-20 113 o .196 B3.1 .207 66.2
.250-28 or 1/4-28 uNF .211 84.1 220 .7
.250~32 or 1/4-32 UNEF .216 83.8 224 64.0
.250-36 or 1/4-36 ns “ .220 83.1 .226 66.5
.3125-18 or 5/16-18 wc .252 83.8 .265 65.8
.3125-20 or 5/16-20 2008 .258 831.9 .270 65.4
.3125-24 or 5/16~24 ure .267 84.1 277 65.6
.312528 or §/16-28 28N 74 83.0 282 65.7
.3125-32 or 5/16-32 WREF .279 B2.5 .286 65.3
.3125~36 or 5/16-36 mns .282 84.5 . 289 65.1
.375-16 or 3/6-16 w’e 307 83.8 324 66.5
.375-20 or 3/8-20 200 .321 B3.1 .A32 66.2
.375-24 or 3/8-24 4,14 .330 B3.1 .340 6.7
.37%-28 or 3/B-28 28N .336 84.1 . 345 64.7
.375~32 or 3/8-32 INEF .341 83.8 49 64.0
.375-36 or 3/6-36 uns .345 g83.1 .a52 63.7
.4375-14 or 1/16-14 ux .360 831.5 .376 66.3
.4375~16 or 7/16~16 lam .370 83.1 . 384 65.9
.4375-20 or 1/16-20 i:0iy .383 831.9 L3985 65.4
.4375-28 or 7/16-28 NP .399 83.0 .407 65.7
.4375-32 or 7/16-32 ky.i 404 82.5 .411 65.3
.500-12 ar 1/2-12 UNs .410 83.1 428 66.5
.S00-13 or 1/2-13 me .417 Bl.1 434 66.0
.S00-16 or 1/2-16 16UN .432 B83.8 .446 66.5
.500-20 or L/2-20 4,22 446 83.1 .457 66.2
.500-28 or 1/2-28 UNEF .461 84.1 470 64.7
.500-32 or 1/2-32 32N .466 81.8 . 474 4.0

See footnotes at end of table.
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FED-STD-H28/28
TAELE J1.A.3 ~ Rectrmendad hole size limitn before threading for different lengths of engagement, standard
. oD - Unified and some MG thrends, classes 18 and 2B (see 30.1) )/ - continued .
Recomended hole size linits for different lengths of engagegent
To and including 0.33D || Above 0.33D thru 0.67D || Above 0.67D thru 1.5D || Meminal size in inches
- and threads per inch
Minimm Maximm Minimmam Maximm Minimam Max § mum
7 8 9 10 n 12 i
in in in tn . in in
0.0465 0.0500 0.0479 0.0514 0.0479 0.0514 .060~80 or No. 0-B0
.0561 .0599 .0580 .0618 .0585 .0623 .073-64 or Fo. 1-64
.0580 .0613 .0596 L0629 .0602 L0635 .07%72 or Mo, 1-72
0667 .0705 .0686 0724 .0699 .0737 .086~56 or Mo. 2-56
L0691 L0724 0767 L0740 L0720 .0753 .086~64 or Ro, 2-64
U754 .0804 .0785 .0825 .0805 .0845 .099-48 or Ko, 3-48
.0797 L0831 .0814 .0848 .0831 ,0865 .099-56 ar -No, 356
.0849 L0849 .0871 .0926 .0894 .0939 J112-40 or No. 440
.08%4 .0931 .0912 .0949 .0931 .0968 .112-48 or No., 4-48
.0979 .1020 .1000 .1041 .1021 .1062 12540 or Ho. 540
.1004 .l 1023 .1060 .1042 1079 12544 or Ko, 5~44
.104 .109 .106 112 108 114 .138-32 or ®o. 632
112 .18 .113 J117 .115 .119 .138-40 or M, 640
.130 L1385 .132 137 - 134 .139 .164-32 or Yo. 832
134 .138 138 .140 .138 .142 .164-36 or Ho. B-36
' 145 .150 147 .153 .150 .156 .190-24 or Ho. 10-24
.156 .160 .158 .162 .160 .164 .150-32 or Fo. 10-32
An .176 173 .178 176 .181 .216-24 or Bo. 12-24
A7 .182 178 .188 .181 .186 *.216-28 or Fo. 12-28
.182 .186 .184 .188 .186 .150 .216-32 or No. 12-32
.196 .202 .199 204 ¢ .202 .207 .250-20 or 1/4-20
.21 .216 .23 .218 .26 .220 .250-28 or 1/4-28
216 .220 .21B .222 .220 .224 .250-32 or 1/4-32
.220 223 .221 .225 .222 .226 .250-36 or )/4-36
2 | .28 .756 .262 .259 265 |l .3125-18 or 5/16-18
.258 .264 .261 . 267 264 .270 ﬂ .3125-20 oz 5/16-20
.267 272 .270 .275 272 27 .3125-24 or 5/16-2¢
.274 278 276 . 280 .278 .282 .3125-28 or 5/16-28
.279 .282 .280 .264 .282 .286 .3125-32 or 5/16-32
.282 .286 .283 .287 .285 .289 L .3125-36 or 5/16~35
. 307 .34 .1 .318 .34 321 .375-16 or 3/8-16
.32 377 .32 .3 .3 .312 .375~20 or 3/8-20
.330 .335 332 .337 L3375 L340 .375-24 or 3/8-24
.336 .340 ,138 L343 L340 .345 .375-28 or 3/B-28
.41 T T 347 345 .349 .375-32 or 3/6-32
.35 .348 346 L350 .348 .352 .375-36 or 3/8-36
. 360 .368 .364 .372 .368 ,376 A375-14 or 7/16-14
L3710 .377 .373 .380 .377 . 384 .4375-16 or 7/16-16
. 383 .389 .386 .392 .389 .395 .8375-20 ar 7/16-20
.39 .403 A0 .405 403 A07 A375-28 or 7/16-28
. 404 .407 .405 .409 .407 40 437532 ar 7/16-32
.410 A9 414 a2 .419 428 .500-12 or 1/2-12
LAL7 .425 421 .430 .425 434 .§60-13 or 1/2-13
. 432 439 .436 .443 .439 486 .500-16 or 1/2=)§
446 52 449 .454 .452 .457 .500-20 or 1/2-20
.48 466 .453 .468 .466 470 .500~28 or 1/2-28
. 466 470 0o e .472 470 474 .500-32 of 1/2-32

See footnotes at end of table.
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TAELE I1.A.3-- Recommended hole size limits before threading for different lengths of engagexent, standard .
LS Unified and some UNS threads, classes 1B and 28 (see 30.1) 1/ - continded

Minor diameter of internal threads
Nominal size in inches Series Percent?’ ¥ vercent?’
and threads per inch designation Minirem of Haximm of
Thread Thread
1 2 3 4 5 3
in in
.5625-12 or 9/16-12 we AT2 83.6 . 490 67.0
.5625-16 or $/16-16 160N .495 83.1 .509 65.9
.5625-18 or 9/16-18 NP 502 83.8 .515 685.8
.5625-20 or 9/16-20 20UN .508 83.9 .520 65.4
.5625-24 or 9/16-24 UNEF .517 8.1 - .527 65.6
.5625-28 or 9/16-28 2608 .524 83.0 .532 65.7
.5625-32 or 9/16-32 IAN 529 82.5 .536 65.3
.625-11 or 5/8-11 e .527 83.0 .546 66.9
.625-12 or 5/8-12 1208 .535 83.1 .553 66.5
.625-16 or 5/8-16 1608 .557 83.8 .571 66.5
.625-18 ar 5/8~18 i3 .565 83.1 .578 65.1
.625-20 or 5/8-20 2008 57 83.1 .582 66.2
.625-24 or 5/8-24 OEF .580 83.1 | .ss0 64.7
.625-28 or 5/8-28 2BUN .586 84.1 .595 64.7
.625-32 or 5/8-32 3N .591 83.8 | .599 64.0
.6675-12 or 11/16-12 1208 .597 83.6 .615 67.0
.6875-16 ar 11/16-16 160N .620 83.1 .634 65.9
.6875-18 or 11/16~18 ws 627 83.8 .640 65.8
.6875-20 or 11/16-20 20UN .633 g3.8 .645 65.4
.6875-2¢ or 11/16-24 INEP 642 B4.1 .652 65.6
.6875-28 or 11/16-28 28N .649 g3.0 .657 65.7
.6875-32 or 11/16-32 J2N .654 82.5 661 65.3
.750-10 or 3/4-10 me 642 83.1 .663 67.0
.750-12 or 3/4-12 1208 .660 83.1 .678 66.5
.750-16 or 3/4-16 UNF .682 83.8 .696 66.5
.750~18 or 3/4-18 s .690 83.1 .703 65.1
.750~20 or 3/4-20 UNEF .696 83.1 .707 66.2
.750-28 or 3/4-28 2608 711 84.1 .720 64.7
.750-32 or 3/4-32 aam 116 83.8 .724 64.0
.8125-12 or 13/16-12 12m 722 83.6 740 67.0
.B125-16 or 13/16-16 12 .745 g3.1 759 65.9
.8125-18 or 13/16-18 oS | .752 83.8 765 65.8
.8125-20 or 13/16-20 .. IEF .758 83.9 770 65. 4
.8125-28 or 13/16-28 280N | 77a 83.0 782 65.7 .
.8125-32 or 13/16-32 IZN 779 82.5 .186 65.3
.875-9 o~ 7/8-9 we .755 83.1 778 67.2
.875-12 or 7/8-12 12UN ,785 3.1 .803 66.5
.875-14 or 7/8-14 UNF 798 83.0 .8l4 65.7
.B75-16 or 7/8-16 16UN .807 53.8 .821 66.5
.E75-18 or 7/8-18 UNS .B1S 83.1 .828 65.1
.875-20 or 7/8-20 UNEF 821 3.1 .632 66.2
.675~28 or 7/8-28 2804 .B36 84.1 .B45 64.7
.875-32 or 7/8-32 320N .841 3.8 849 64.0
.9375-12 or 15/16-12 1208 .847 83.6 .B65 67.0
.9375-16 or 15/16-16 16UN .870 83.1 .884 65.9
.9375-20 or 15/16-20 MEF .8a3 83.9 .88s 65.4
.9375-28 or 15/16-28 280N .899 83.0 .907 65.7
.9375-32 or 15/16~22 AN .93 82.5 )| .91} 65.3

S'e:e footnotes at end of table.
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FED-STC~H28/2B
. TRELE I1.h,3-~~ Recomrended tole size limits before threading for different lengths of engagement, standard
= - Dnified and some UNS threads, classes 1B and 2B (see 30.1) 1/ « continuéd
Recamended hole size limits for different lengths of engagement T
To and including 0.31D [{ Above 0.33D thru 0.67D Atove 0.67D thru 1.5D Nomina! size in inches
: and threads per inch
7 B 9 10 1 12 1
in in - in in in _in
472 .481 AT7 .486 .481 .490 5625-12 or 9/16-12
.495 .502 .498 .505 502 .509 .5625-16 or 9/16~16
.502 .509 .506 512 .509 .515 .5625-18 or 9/16-18
.508 .514 511 .517 .514 .520 .5625-20 or 9/16~20
.517 522 .520 .525 522 .527 .5625-24 or 9/16-24
.524 .528 .526 .530 .528 .532 .5625-28 or 9/16-28
.529 - 532 .530 534 .532 .536 .5625-32 or 9/16-32
|
527 .536 .532 541 .536 546 1 .625-11 or 5/8-11
.535 544 .539 548 . .544 .553 .625-12 or 5/8-12
.557 .564 .561 .568 564 .5T1 .625-16 or 5/8-16
565 571 .568 .574 .57 578 il .625-18 or S/e-18
.57 .577 SM .580 .577 .582 .625-20 or 5/6-20
.580 - .585 .582 .587 .585 .590 .625-24 or 5/B-24
.586 .590 .588 .593 .590 .595 .625-29 or 5/8-28
.581 .585 .593 .597 .595 .599 .625-32 or 5/6~32
.597 606 602 .611 ©.606 .615 .6875-12 or 11/16-12
.620 621" .623 .630 .627 .634 , +6BT5-16 or 11/16-16
.627 .634 .630 .637 634 640 | -6875-18 or 11/16-18
. .633 .639 636 .642 .639 .645 H .6875-20 or 11/16-20
.642 .647 .645 .650 647 .652 .6875-24 or 11/16-24
.649 .653 .651 .655 .653 657 .6875-28 or 11/16-28
.654 .657 .655 .659 .657 .661 .6875-32 or 11/16-32
642 .652 647 658 .652 .663 .750=10 or 3/4-10
.660 .669.. .664 .673 .669 .678 I .750-12 or 3/4-12
.682 .689 .686 .693 .689 .696 .750-16 or 3/4-16
.690 .696 H .693 .699 -696 .703 .750-18 or 3/4-18
.696 .702 .699 .704 .702 .707 .750-20 or 3/4-20
U JT16 .13 718 .716 .720 .750~28 or 3/4-28
716 .720 718 722 720 724 " .750-32 or 3/4-32
.12 .73 127 .736 731 .740 .8125-12 or 13/16-12
.745 .752 .748 .755 752 .795 .8125-16 or 13/16-16
.752 .759 .756 .762 .759 .765 .8125-18 or 13/16-18
.758 764 2761 .767 -764 .770 i .8125-20 or 13/16-20
L7714 .778 776 .780 .778 .782 .8125-28 or 13/16-28
.779 .782 .780 784 .782 .786 .8125-32 or 13/16-32
.755 .766 .760 172 .766 78 || .875-9 or 7/8-9
.785 .794 .789 .758 794 .803 .B75-12 or 7/8-12
.798 .806 .802 .810 .806 .814 .B75-14 or 7/6-14 -
.807 .814 .811 .618 .814 .B21 .875-16 or 7/8-16
.815 .821 .818 824 .821 .828 .875~18 or 7/8-18
.82 877 824 .830 .827 .832 | .875-20 or 7/8-20
.836 .840 .838 .843 .840 .845 .875~28 or 7/6-28
.841 .B45 “ .843 .847 .845 .B49 .875-32 or 7/8-32
.847 .856 .852 .861 .856 .B65 .9375-12 or 15/16-12
.870 877 .873 .B80 .877 .B84 .9375-16 or 15/16-16
.883 .889 .B86 .892 .889 .B95 .9375-20 or 15/16-20
.899 .903 .901 .905 .903 .907 .9375-28 or 15/16-28
.904 .am 905 .909 .907 911 .9375-32 or 15/16-32

-
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FED—STD—H;B/ i3]

TABLE II.A.3 - Recamended hole size limits before threading for different lengths of engagement, standard

. -. Unified and some (NS threads, classes I and 28 ‘(see 30.1) 1/ - continued .
Minor diapeter of internal threads
Hominal size in inches Series . Percent? Y percent?’
and threads per inch designation Minizo of Maxirom of
Thread Thresd
1 2 3 4 5 6
1.000-8 [ °d .BES 81.1 890 67.7
1.000-12 e .810 83.1 928 6.5
1.000~14 oS R3] a1.0 938 66.8
1.000=16 16N .912 83.8 .945 86.5
1.000-18 s 540 83.1 953 65.1
1.000-20 oEY .546 83.1 957 66.2
1.000-28 28U 961 B4.1 97 64.7
1.000~32 IZN 955 83.8 9% £4.0
1.0625+§ am 927 83.4 952 68.1
1.0625-12 12 972 8.6 990 67.0
1.0625-14 s .9E5 83.5 1.001 66.3
1.0625-16 168 .995 83.1 1.009 65.9
1.0625-18 Wwer 1.002 831.2 1.015 65.8
1.0625-20 200 1.008 83.9 1.020 65.4
1.0625-26 28 1.024 83.0 1.032 65.7
1.125-7 i o 0.970 83.5 0.998 6B.4
1.125-8 .590 83.1 1.015 67.7
1.125-12 o 1.035 83.1 1.08) 66.5
1.125-16 18 1.057 83.0 1.071 66.5
1.125-18 mEr 1.065 83.1 1.078 €5.1
1.126-20 200N 1.071 81.1 1.082 66.2
1.12%-28 28N 1.086 B4.1 1.095 64.7-
1.1875-8 B 1.052 83.4 Loy 58.1
1.187512 12 1.097 83.6 1.115 67.0
1.1675-16 1508 1.120 §3.1 1.134 £5.9
1.1875-18 UNEF 1.17 83.8 1.140 65.8
1.1675~20 20uN 1.13 3.9 1.145 65.4
1.1875-28 28K 1.149 83.0 1.157 65.7
1.250-7 wr 1.095 83.5 1.123 68.4
1.250-8 &N 1.115 831 1.140 €1.7
1.250-12 i 1.160 83.1 1.178 66.5
1.250-16 16M 1.182 83.8 1.196 66.5
1.250-18 WNEF 1.150 8i.1 1.203 65.1
1.250-20 200K 1.1% 83.1 1.207 66.2.
1.250-28 2B 1. 84.1 1.220 64.7
1.31258 o Y 1.177 83.4 1.202 68.1
1.3125-12 1A/ 1.222 8.6 1.240 §7.0
1.3125-16 16N 1.245 83.1 1.259 65.9
1.3125-18 mE? 1.252 81.8 1.265 €5.8
1.3125-20 2008 1.258 83.9 1.27 65.4
1.3125-28 260 1.27¢ 83.0 1,282 65.7
1.375-6 wT 1.195% 83.1 1.225 65.3
1.375-8 g 1.240 83.1 1.265 67.7
1.37512 W 1.285 83.1 1.303 66.5
1.375-16 16 1.307 83.8 1.321 66.5
1.375-18 wer 1.315 83.1 1.328 65.1 -
1.3715-2 20 1.321 83.1 1.332 66.2
1.375-28 Fr 1.336 B4 1.345 64.7
1.4375-¢ Fad 0 I 1.257 B3¢ 1.288 £9.1
1.4375-8 BUN 1,302 83.4 1.327 68.1
1.4375-12 12w 1.347 83.6 1.365 67.0
1.4375-16 1608 1.370 83.1 1.384 65.9
1.4375-18 WEP 1.3717 83.8 1.390 65.8
1.4375-20 200 1,383 83.9 1.395 65.4
1.4375-28 2604 1.399 83.0 1.40 £5.7
1.500-6 we 1.320 83.1 1.350 69.3
1.500-8 N 1.365 B3.1 1.390 67.7
1.500-12 ne 1.410 83.1 1.428 66.5
1.500~16 16M 1.432 81.8 1.446 66.5
1.500-18 WEr 1.440 81.1 1.453 65.1
1.500-20 200N 1,446 3.1 1.457 66.2
1.500-28 28 i 1.461 84.1 | 1.7 54.7

See footnotes at end of takble.
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TABLE II.A.3 - Recommended hole size limits before threading for different lengths of engagement, standard
: Unified and samwe NS threads, classes 1B and 28 (see 30.1} 1/ ~ continued

. I ~Recomendsd hole sire limits for ditferent lengths of engagement “
To and including 0,330 |l Above 0,330 thru 0.670 || Above 0.670 thru 1,50 || fominal size in inches
and threads inch

7 8 9 10 10 12 1
865 .677 .871 .84 877 .80 1.000-8
-,910 919 914 923 .918 .928 1.000-12
.93 -931 o7 9% e .518 1.000-14
.832 .939 .936 .943 .939 94§ 1.000-16
.940 .946 943 945 94 95 1.000-18
.46 .952 -949 954 9852 .857 1.000-20
-961 .966 963 .968 .96§ 570 1.000-28
.966 .970 .968 972 .970 9 1.000-32
977 .940 934 946 940 .952 1.0625-8
T2 .981 S77 -98% .981 .990 1.0625-12
08 | .99 .989 597 .993 1.00 1.0625-14 .
.995 1.002 .998 1.005 1.002 1.009 1.0625-16
1.002 1.009 1.006 1.002 1.009 1.015 1.0625-18
1.008 1.014 1.01 1.017 1.014 1.020 1.0625-20
1.024 1.028 1.026 1.030 1.028 1.032 1.0625-28
0.970 0.984 0.977 0.991 0.984 0.998 1.125-7
.990 1.002 9% 1.008 1.002 1.015 1.125-8
1,035 1.044 1.039 1.048 1.084 1.053 1.125-12
1.057 1.064 1.061 1.068 1.064 1.011 1.125-16
1.065 1.om 1.068 1.074 1.071 1.078 1.15-18
1.071 1l.om 1.0M 1.080 1.077 1.082 1.125-20
1.086 1.090 1.088 1.093 1.090 1.095 1.125-28
1.052 1.065 1.058 Lom 1.065 1.077 1.1875-8
1,097 1.106 1.102 .11 1.106 1.115 1.4675-12
1120 117 1.123 1.130 1177 1.134 1.1875-16
1127 1.134 1.130 1.137 1.134 1.140 1.1875-18
119 1.139 1.136 1.142 1.1%9 1.145 1.1875-20
1.149 1.15 1.151 1.155 1.153 1.157 1.1875-28
1.095 1.109 1.102 1.116 1.109 1.123 1.250-7
1.115 1.127 1121 1.134 1.127 1.140 1.250-8
1.160 1.169 1164 Lin 1,169 1.178 1.50-12
1,182 1.189 1.186 1.193 1.189 1.196 1.250-16
1.190 1.196 1.193 1.199 1,196 1.203 1.250-18
1.196 1.202 1.195 1.204 1.202 1.207 1.250-20
1.21 1.216 1.213 1.218 1.216 1.220 1.250-28
1.17 1.190 1.184 1.196 1.190 1.202 1.3125-8
1.222 1.23 1.227 1.236 1,23 1.240 1.3125-12
1.245 1.352 1.248 1.258 1,252 1.259 1.3125-16
1.252 1.259 1,25 1.262 1.259 1.265 1.3125-18
1.258 1.264 1.261 1.267 1.264 1.270 1312520
1.27¢ 1.278 1.276 1.280 1.278 1.282 1.3125-28
1.195 120§ 1.0 1.218 1.220 1.225 1.375-6
1.240 1.252 1.246 1.258 1.252 1.265 . 1.375-8
1.285 1.294 1.289 1,288 1.294 1.303 1.375-12
1.307 1.314 L3 1.318 1.314 1.321 1.375-16
1.315 T T 1.3 1,321 1.328 1.375-18
1.3 1.227 1.324 1.339 1.3 1.332 1.375-20
1.336 1.340 1,338 1.343 1.340 1.345 1.375-28
1.257 1.272 1.265 1.280 1.7 1.288 1.4375-6
1.302 1.315 1.308 1.3z 1.315 1.377 1.4375-8
1,367 1.356 1.352 1.361 1.356 1.365 1.4375-12
1.370 1.3 1.373 1,380 1.3 1.3B4 1.437516
1.3m 1.384 1.380 1,387 1.384 1.390 1.4375-18
1.383 1.39% 1.386 1.382 1.389 1.395 1.4375-20
1.399 1.403 1.401 1.405 1.403 1.407 1.4375-28
1.3 1.335 1.327 1.343 1.335 1.350 1.500-6
1.365 1.377 1.7 1.384 1.3 1.2%0 1.500-8
1.410 1.419 1.414 1.423 1.419 1.428 1.500-12
1.432 1.439 1.436 1.443 1.439 1.446 1.500-16

. 1.440 1.446 1.443 1,449 1.446 1.453 1.500-18
1.446 1.452 1.449 1.454 1.452 1.457 1.500-20
1.461 1.466 1.463 1.468 1.466 1.470 1.500-28

See footnotes at end of table.
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TABLE II.A.3 - Recomended hole size limits before threading for diffarent lengths of engagement, & ‘
-_-:‘_‘_ Umfi!ada:ﬂsunelmthreada,claasesma:ﬂm(aeeao.lby-cmtimpd

I Minor diameter of internal threads
Nominal size in inches Series . Percenty H - Y vercent?
ard threads per inch designation Minimg of Maximm of
Thread Thread
1 _ 2 '[‘_ 3 4 5 6
}
[ in j.n
1.5625-6 & 1.382 83.4 "1.413 69.1
1.5625-8 BON 1.427 83.4 1.452 68.1 .
1.5625~12 120 1.472 83.6 1.490 67.0
1.5625-16 1608 1.495 83.1 1.509 65.9
1.5625-18 e 1.502 83.8 1,515 65.8
- 1.5625~20 2008 1.508 83.9 1.520 - 65.4
1.6256 SO 1.445 83.1 1.475 69.3
1.625-8 BON 1.490 83.1 || 1.515 67.7
1.625-12 1208 1.535 g3.1 1.553 66.5
1,.625-16 160N 1.557 83.8 1.571 66.5
1.625-18 UNEF 1.565 83.1 1.578 65.1
1.625-20 200K 1.571 83.1 r 1.582 66.2
1.6875-6 &N | 1.s07 83.4 1.538 69.1
1.6875-8 g 1.552 83.4 1.577 68.1
1.6875-12 1208 1.597 83.6 1.615 §7.0
1.6875-15 15T . 1.620° 83.1 1.634 65.9
1.6875-18 UNEF 1.627 - 83.8 1.640 65.8
1.6875-20 20UN 1.633 83.9 1.645 65.4
1.750-5 e 1.534 83.1 1.568 70.1
1.750=6 60N 1.570 g3.1 1.600 69.3
1.750-8 N 1.615 83.1 1.640 67.7
1.750-12 120N 1.660 g3.1 1.678 66.5
1.750-16 160 1.682 83.8 1.696 66.5
1.750-20 200N 1.696 83.1 1.707 66.2
1.8125-6 an I 1.632 83.4 1,683 69,1
1.8125-8 gon ﬁ 1.677 83.4 1.702 68.1
1.8125-12 120 1,722 83.6 1,740 67.0
1.8125-16 16 1.745 83.1 1.759 65.9
1.8125-20 20U 1.758 83.9 | 1.770 65.4
1.8756 &N 1.695 83.1 1.725 69.3
1.875-8 o) 1.740 83.1 1.765 67.7
1.875-12 12 1.785 83.1 1.803 66.5
1.875-16 160 1.807 83.8 1.821 66.5
1.875-20 200N 1.821 83.1 1.832 66.2
1.9375-6 & 1.757 83.4 1.788 9.1
1.9375-8 & 1.802 B3.4 1,827 68.1 .
1.9375-12 12U 1.847 83.6 1.865 67.0
1.9375-16 160N 1.870 83.1 1.884 65.9
1.9375-20 20UN 1,883 83.9 1.895 65.4
2.000~4.5 ne 1.759 83.5 1.795 71.0
2.000~6 6UN - 1.820 83.1 1.850 69,3
2.000-8 BUN 1.865 83.1 1.890 67.7
2.000~-12 12N 1.910 83.1 1.928 66.5
2.000-16 lan 1.932 81.8 1.946 66.5
2.000-20 200N 1.946 83.1 1.957 66.2

See footnotes at end of table.
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TARLE II.A.3 - Recamended hole size limits before threading for different lengths of engagement, standard
Unified and some (NS threads, classes 1B and 28 (see 30.1) 1/ -~ continued

. Regc‘nmzuhd bole sire limil:_s( for different lengths of engagement
To and including 0.33D || Above 0.33D thru 0.67D || Above 0.67D thru 1.5 || Nominal size in inches
and threads per inch
Minimwm Max{mm Minimm _Maximwm Minimm Maximum
7 8 9 10 n 12 1
in in | in in in n
1.382 1.397 4 1.390 i'm 1.3% “g 1.52? )
1.427 1.440 1.434 . 446 1. . 1.5625-8
1.472 1.481 1.477 1.486 1.481 1.4%0 1.5625-12
1.495 1.502 1.498 1.505 1.502 1.509 1.5625-16
1.502 1.509 1.506 1.512 1.509 1.515 1.5625~18
1.508 1.514 1.51 1.517 1.514 1.520 1.5625-20
1.445 1. 460 1.452 1.468 1,460 1.475 1.625-6
1. 490 1.502 1.496 1.508 1.502 1.515 1.625-8
1.535 1.544 1.539 1.548 1.544 1.553 1.625-12
1.557 1.564 1.561 1.568 1.564 1.5711 1.625-16
1.565 1.571 1.568 1.574 1.571 1.578 1.625-18
1.571 1.577 1.574 1.580 1.577 1.582 " 1.625-20
1.507 1,522 1.515 1.530 1.522 1.538 || 1.6875-6
1.552 1.565 1.558 1.571 1.565 1.577 1.6875-8
1.597 1.606 1.602 1.611 1,606 1,615 1.6875-12
1.620 1.67 1.623 1.630 1.627 163 |l 1.6875-16
1.627 1.634 1.630 1.637 1.634 1.640 1.6875-18
. 1.633 1.639 1.636 1.642 1.639 1.645 1.6875-20
1.534 1.550 1.542 1.559 i 1,550 1.568 1.750-5
1.570 1.585 1.577 igga igg Ji.:gg . Hgg:g
1.615 1.627 1.621 1.634 . . .75
1.660 1.669 1.664 1.673 1.669 1.678 | X.750~12
1.682 1.689 1.686 1.693 h 1.689 1.696 1.750-16
1.696 1.702 1.699 1.704 | 1.702 1.707 1.750~20
1.632 1.647 1.640 1.655 1.647 1.663 1.8125-6
oz | ovim || | I L7 | 17a0 1el2e12
1.722 1.7 1.7 . . . .
1,745 ] L.7s2 1.748 1.755 1.752 1.759 ' 1.8125-16
1.758 1.764 1.761 1.767 1.764 1.770 1.8125-20
1.695 1.710 1.702 1.718 “ 1.710 1.725 1.875-6
1.740 1,752 1.746 1,758 1.752 1.765 1.875-8
1.785 1.794 1.789 1.798 '1.‘794 1.803 1.875-12
1.807 1.814 1.811 1.818 1.814 1.821 1.875-16
1.821 1.827 i 1.824 1.830 1.827 1.832 1.875-20
Rl IS R O TR
- 1.815 - » . - - N
igg'zi 1.856 1.852 1.861 1.856 1.865 1.9375~12
1.870 1.877 1.873 1.880 1.877 1.BB4 1.9375—.‘;3
1.883 - | 1.e83 § 1.ees 1.892 1.889 1.895 1.9375-
1.75% 1.777 1.768 1.786 1.777 1.795 2.03%.5
1.820 1.835 1.827 1.843 1.835 1.850 “ g.goo_a
1.865 1.877 1.a71 1.884 1.877 1.890 2.000_12
1.910 1.919 1.914 1.923 1.919 1.928 -000-12
. 1.932 1.939 1.936 1,943 1.939 1.946 2.000-20
1.946 1.952 1.949 1.954 1.952 1.957 2.

See footnotes at end of table.
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TABLE I1.A.3 = Reccmmended hole size limits before threading for different lemgths of engigaint, standard
Unified and some (NS threads, classes 1B and 28 {see 30.1) 1/ - cotinued

Minor diameter of internal threads
Haminal size in inches " series Percenb%/ l Y Perocent? -
and threads per inch designation Minimusp of l Maximm of
Thread Thread
1l 2 3 4 5 &
in in .
2.0625-1¢ ms 1.995 83.1 ‘ 2.005 65.9
2.125-6 o 1.945 83.1 1.975 69.3
2.125-8 BN 1.990 83.1 2.015 67.7
2.125-12 12Xm 2.035 83.1 2.053 66.5
2.125-16 168N 2.057 83.8 2.0711 66.5
2.125-20 2008 2.071 83.1 2.082 66.2
2.1875-16 - ms 2.120 83.1 2.134 65.9
2.250~4.5 UNC 2.009 83.5 2.045 71.0
2.250-6 (29 0] 2.070 83.1 2.100 69.3
2.500-4 me 2.229 83.4 2.267 1.7
2.750—4 NG 2.4719 83.4 2,517 71.7
3.000=¢ [8is o 2.725 83.4 2.767 71.7
3.250-4 e 2.979 83.4 ” 3.017 n.7 .

See foornotes at end of table.
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‘." ll' 1

TAELE II.A.3 - Recommended hole eize limits before threading for different lemgths of engagement, standard
Unified and scme UNS threads, classes 1B and 2B (see 30.1) 1/ - continued

" Recommended hole eize limits for different lengths of engagement

To and including 0.33D ”_A.bwe 0.330 thru 0.6 Above 0.67D thru 1.5D Nominal size in inches
and threads per inch
7 8 5 10 n 12 1
in in in in in in )
1.995 2.002 1.998 2.005 2.002 2.009 2.0625-16
1.945 . | " 1.960 1.952 1.968 1.960 1.575 L 2.125-6 '
1.950 2002 J 1996 2.008 2.002 2.005  |f 2.125-8 .
2.035 2.044 2.039 2.048 2.044 - 2,053 2.125-12
2.057 2,064 2.061 2.068 2.064 2.071 2.125-16
2.0m 2.0m7 h 2.0M4 2.080 2.077 2.082 2.125-20;
2120 | 2.7 2.123 2,130 2.127 2.134 2.1875-16
2.009 2.027 2.018 2.036 2.07 2.045 2.250—4.5
2.q070 2.085 2.077 2.093 2,085 2,100 2.250-6
2.2% 2.248 2,239 2,258 — 2.248 2.267 2.500-4
2.479 2.498 2.489 2.508 2,498 2,517 2.750~4
2.729 2.748 2.7% 2.758 2.748 2.767 3.000—4
2.979 2.998 " 2.989 3.008 2,998 3.017 " 1,.250-4

1/ The differences between limits are equal to the minor dimmetsr tolerances for lengths of engagement to and
inciuding 0,33D. Bowever, the minimm values for lengtha of engagement greater than 0.33D in sizes 0.25 in,
and larger are adjusted so that the difference between limits i5 never less than 0.0040 in, PFor diameter-
pitch combinations other than tlooe given in this table, see 30.2.

Hole size limits for diameter-pitch combinations which do not appear in this table may be cbtained by use of

values in this tahles provided there is a diameter-pitch combination in the table:

(1) with the same pitch and

(2} with a dizpeter that is less by an integral amount th;:n the diamster-pitch oxbination for which hole size
valoes are desired. (NOTR: Values in the table for nominal sizes less than 0.25 in. camot be used for

this purpose.)
EXNTLE: To obtain the values for the 4.000-BUN=1B or 28 thread, add 2.000 to values for the 2.000-BON
thread shown fn the tahle, These values would then becoe: 3.865, 3.877, 3.871, 3.884, 3.8B77,
3.890, The percentages of thread will remain unchanged,
2/ Based on values as rounded off in the preceding column. 100 percent of thread = 0.758 [see 20.2.3),

3/ Basad on a length of engagement equal to the naminal diameter.
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t, stand
TARLE IILA. 4 - Recommended hole size limits pefore threading for different lengths of engagement,
. Unified and some IS threads, class IB [see 30.1) 1/

-

Minor dismeter of internal threads
Nompinal size in mchea Series Percenr}/ -4 Percenby
and threads per inch designation Minimum of Maximum of
Thread Thread
1 ' T2 R | E) 4 5 6 :
1
in in
. 060=80 or No. D-80 UNF 0.0465 83.1 0.0514 53.0
073=64 or Ro. 1-64 e .0561 83.3 H .0623 52.7
.073-72 or No. 1-72 0:13 .0580 83.1 0635 52.7
.086~56 or No. 2-56 Unz 0667 83.2 .0737 53.0
.0B6—-64 or No. 2-64 UNF .0691 83.3 0753 52.7
.095-4B or No. 3-48 e 0764 83.5 .0B45 53.6
.099-56 or No. 3-56 UNE 0797 g83.2 .0865 53.9
+112-40 or Ho. 4-40 UNC .0849 83.4 .0939 55.7
-112-48 or No. 4-48 UNF . 0894 83.5 0568 56.2
12540 or No. 540 4. o 0979 83.4 .1062 57.9
12544 or No. 544 oNF . 1004 §3.3 - 1079 57.9
.138-32 or No. §-32 uNc . 1040 .8 1140 59.1
-138~40 or No. &40 UNE L1110 83.1 .1186 59.7 pay
.164-32 or Ro. §-32 e ol ” «1300 83.8 .1389 61.8 .
.164-36 or No, B-36 wr 1340 83.1 1416 62.1
.190-24 or No. 10-24 e .1450 83.1 .1555 63.7
LA90-32 or Mo, 10-32 UNF i . 1560 83.89 .1641 63.8
.216-24 or No. 12-24 UNC 1710 83.1 .1807 65.2
.216~28 or No, 12-28 UNF 1770 B84.1 1857 65.3
21632 or No. 12-32 UNEY .1820 83.8 .1895 65.3
= 250-20 - e .1980 83.1 . 2067 886.7
.250-28 UNF .2110 84.1 .2180 6.8
.250-32 UNEF . 2160 83.8 .2229 66.8
. 25036 s .2200 Bl.1 .2258 67.1
.3125-18 uC . 2520 83.8 .2030 6B8.6
.3125-20 200N .25B0 83.9 . 2680 68.5
312524 UNF .2670 8.l . 2754 68.5
. 3225-28 28UN .2740 83.0 .2807 68.5 .
312532 UREF 2790 g82.5 . 2847 68.5
.3)125%-36 ORS .2820 84.5 L2877 68.7
.375-16 UNC .3070 Bl.& . 3182 70.0
37520 20Um L3210 83.1 .3297 69.7
.375-24 UNF .3300 83.1 .3372 69.8
.375-28 28UN .3360 84.1 .3426 69.8
. 37532 UNEF .3310 €3.8 .3465 69.2
.375-36 NS .3450 81.1 L3501 63.0
.4375-14 UNC . 3600 83.5 .3717 70.9
437516 160N .3700 B3.1 .3800 70.8 .
437520 UNF .3830 B83.9 .3916 70.7
.4375-28 il BEr .3990 83.0 .4051 69.8
.4375-32 ﬂ 32w H L4040 82.5 . 4094 68.2

See fcotmotes at end of table.
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TABLE 1I.A.4 - Reccomended hole size limits before threading for different lengths of engagement, standard
Unified and some UNS threads, class 3B (see 30.1) 1/ - continued

i . Recormended hole size limits for different lengths of engagement
|
To and incloding 0.33D [{ Above 0.33D thru 0.67D Above 0,67D thru 1.5D Nominal size in inches
Minimom Max irmsn Minimm Max irmEn Miniman Maximun
7 8 9 10 1 12 1
in in in in in in

0.0465 0.0500 0.0479 0.0514 0.0479 0.0514 .060-80 or No. 0-80

. .0561 .0599 .0580 .0618 .0585 .0623 .073-64 or No. 1-64
.0580 0613 L0596 .0629 .0602 .0635 .073-72 or do. 1-72
.0667 .0705 “ .0686 .0724 .0699 L0737 .086-56 ar No. 2-56
.0691 0724 .0707 .0740 .0720 .0753 .086-64 or No, 2-64
L0764 .0804 .0785 .0825 .0805 .0845 .099-48 or No. 3-48
0797 .0831 .0814 .0848 .0831 .0865 .099-56 or No. 3-56
.0B4Y .0894 .0871 .0916 .0894 .0939 J112-40 or No. 4-40
.0894 .0931 .0912 .0949 .0931 .0968 .112-48 or No. 4-48
.0979 2020 | .1000 .1041 .1021 .1062 .125~40 or No. 5~40
.1004 .1041 “ .1023 .1060 .1042 .1079 L125-44 or No. 5~44

]
.1040 .1091 .1066 L1125 .1091 .1140 .138-32 or Mo. 6-32
1110 .1148 L1128 1167 1147 .1186 .138-40 or No. &40
.1300 .1345 .1324 .1367 .1346 .1389 .164-32 or Mo, B-32
. .1340 1377 .1358 1397 1378 1416 .164-16 or Wo. 8-36

.1450 .1502 .1475 .1528 L1502 .1555 .190-24 or No. 10-24
.1560 .1601 .1582 .1621 .1602 L1641 .190-32 or Ho. 10-32
1710 .1758 L1733 .1782 .1758 .1807 .216-24 or to. 12-24
.1770 .1815 .1794 .1836 .1815 .1857 .216-28 or No. 12-28
.1820 .1858 .1841 .1877 .1859 .1895 .216-32 or No. 12-32
.1960 .2013 .1986 .2040 .2013 .2067 250-20
.2110 .2152 L2131 .2171 .2150 .2190 .250~28
. 21860 .2196 L2172 2212 .2189 .2229 250-32
.2200 2229 .2203 .2243 .2218 .2258 .250-36
.2520 .2577 .2551 .2604 .2577 .2630 .3125-18
.2580 .2632 .2608 .2656 2632 .2680 .3125-20
.2670 2714 .2694 L2734 27114 2754 L3125-24
. 2740 .2772 .2749 " .2789 .2767 .2807 .3125-28
.2790 .2817 .2792 .2832 .2807 .2847 .3125-32
.2820 .2850 .2823 . 2863 .2837 L2877 .3125-36
.3070 .3127 .3101 .3155 .3128 .3182 .315-16
.3210 .3253 L3231 .3275 .3253 .3297 .375-20
.3300 L3336 L3314 .3354 .3332 .3372 .375-24
.3360 .3395 .3370 .3410 .3386 L3426 .375-28
.3410 L3441 L3415 .3455 .3429 .3469 .375-32
.3450 .3475 .3450 .3490 .3461 .3501 .375-36
. 3600 .3660 L3630 .3688 .3659 .3717 .4375-14
.3700 .3749 L3723 L3774 L3749 . 3800 .4375-16
.3830 .3875 .3855 .3896 .3875 .3916 .4375-20
.3990 .4020 .3995 .4035 L4011 .4051 .4375-28
. 4040 L4066 .4040 .4080 4054 L4094 437532

See footnotes at end of table.
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TARLE 11.A.4 - Recommended hole size limits before threading for different lengths of engagement, Standard
Unified and som UNS threads, class 3B (see 30.1) 1/ - continued
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Minor dismeter of internal threads
Hominal size in inches Serjes Percené/ y Pgrcenby
ard threads per inch designation Minimzn of Maximum of
Thread Thread
1 2 3 4 5 [
in in
.500-12 ms L4100 8l.1 4223 n.p
.500-13 4 o L4170 83.1 .4284 1.7
.500-16 l6tm .4320 83.8 L4419 71.6
. 5Q0-20 nE 4460 83.1 .4537 71.3
.500-28 UNEF . 4610 84.1 4676 69.8
.500-32 32m 4660 8.8 4719 65.2
562512 e AT20 B3.6 L4843 72.2
562516 16UN .4950 83.1 5040 72.1
562518 UNF 5020 83.8 L5186 71.9
.5625-20 20 .5080 83.9 5162 1.3
.5625-24 334 5170 Bt.1 5244 70.4
.5625-28 280N 5240 83.0 L5301 69.8
.5625~-32 3N .5290 82.5 5344 65.2
.625-11 e S22 B3.0 L5391 72.7
.625-12 121N . 5350 8.l L5463 72.7
.625-16 160N .5570 83.8 .5662 72.4
.625-18 UNF .5650 B3.1 .5730 72.1
.625-20 200 .5710 Bi.1 .5787 71.3
.625-24 UNEF . 5800 B3.1 . 5869 70.4
.625-28 2B L5860 B4.1 . 5926 £9.8
.625-32 Kai ] .5910 83.8 5969 69.2
.6B75-12 120 .5970 Bl.6 . 6085 713.0
.6875-16 16N . 6200 83.1 Ry.:’) 72.8B
.6875-18 s .6270 Bi.B .6355 72.1
687520 20U 8330 83.9 6412 71.3
.6875-24 E?r 6420 B84.1 L6494 70.4
. 687528 280N . 6450 83.0 L6551 ° 65.8
.6875-32 2 6540 - 82.5% 6594 69.2
. 750~10 me 6420 B3.1 .6545 73.5
.750-12 120 " .6600 g3.1 6707 73.3
.750-15 UNF .6820 83.8 . 6308 72.9
.750-18 mws €900 83.1 6980 72,1
.750~20 UNEF . 6960 B8l.1 L7637 n.3
.750-28 26UN .7110 Bg.1 L1176 £€9.8
.750-32 I2UN 7160 83.8 7219 £9.2
.8125-12 1200 7220 83.6 .732%9 73.5
.8125-16 16 7450 83.1 .7533 72.9
.8125-18 s 1520 8i.8 L7605 72.1
.8125-20 INEF . 7580 83.9 7662 71.3
.Bl25-28 2800 . 7740 §31.0 L7802 9.8
.8125-32 iam 7790 B2.5 . 7844 €9.2
.875-9 8.5 o .7550 B3.1 7681 7é.1
87512 1R .7850 83.1 7952 73.7
LB75-14 NP . 7980 83.0 .8068 73.5
87516 16N .8070 83.8 .8158 72.9
.875-18 s .8150 g3.1 8230 72.1
.B75-20 INEF .8210 83.1 .8287 1.3
.875-28 2BUN .B360 B4.1 8426 69.8
875-32 AN 5410 83.8 .B469 69,2
.9375-12 12U8 .8470 81.6 .8575 73.9
.9375-16 161N 8700 Bi.1 .8783 72.9
937520 NEF .BB30 B3.9 L8912 7.3
.9375-28 281N .8990 B3.0 .9051 69.8
-9375-32 " 320N -9040 B2.5 H -9094 69.2

See footnotes at end of table.
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TABRLE II.A.4 - Recamended haole size limits before threading for different lengths of engagement, standard
Unified and some UNS threads, class 1B (see 30.1) )/ - continued

. Fecodmended hole size limits for different lengths of engagement
To and including 0.33D || Above 0.33D thru 0.670 J Above 0.67D thru 1.50 || Neminal size in inches

Minimm Max ingwn ‘Minimm Maximom Minimm Masx iman

7 g )| o 0 u 12 1

in in in in in in
. 4100 4261 4129 L4192 .4160 .4223 .500-12
. 4170 -4225 .4196 4254 .4226 .4284 ~500-13
4320 4371 4347 L4395 A .a415 .500-16
-4460 -4498 AT .4511 YT 4537 .500~20
. 4610 4645 .4620 466D .4636 4676 -500-28
. 4660 .4691 4665 L4705 .4679 4718 .500-32
4720 4783 4753 .4812 .48 .4p43 .5625-1%
.4950 . 4994 4971 .5017 4934 -5040 .5625-16
.5020 .5065 .5045 -5086 .5065 .5106 .5625-18
.5080 .5123 .5102 5142 .5122 .5162 .5625-20
.5170 .5200 .5186 .5226 .5204 .5244 .5625-24
.5240 .5270 .5245 .5285 .5261 .5301 562528
.5290 .5316 .5290 .5330 .5304 .5344 .5625-32
.5270 .5328 .5298 .5360 .5329 .5351 .625-11
.5350 5406 .5377 .5435 .5405 .5463 .625-12
-5570 .5617 .5596 -5640 -5618 .5662 62516
.5650 .5690 \5669 .5710 .5689 .5730 .625-18
.5710 .5748 517 .5767 547 .5787 .625-20
.5800 .5834 5611 5851 .5829 .5869 -625-24
5860 .5a95 .5870 .5910 5886 -5926 .625-28
.5910 .5941 .5918 .5955 .5929 .5969 .625-32
.5970 .6029 .6001 .6057 6029 .6085 .6875-12
.6200 .6281 .6219 .6262 6241 .6284 .6875-16
.6270 .6315 .6294 .6335 -6314 16355 .6875-18
.6330 L6373 .6352 .6332 .6372 “6412 -6675-20
.6420 .6459 .6436 .6176 -6454 .6494 “6875-24
.6490 4520 ) e .6535 .6511 -6551 -6875-28
.6540 -6566 -6540 -6580 -6554 -6594 .6875-32
.6420 6481 6449 .6513 6481 .6545 \750-10
.6600 .6652 .6626 -6680 .6653 .6707 275012
.6820 .6866 .6544 .6887 -6865 .6908 .750-16
.6900 .6940 -6919 -€960 16939 6980 750-18
6960 © | .6998 L6977 .7017 n 16937 .7037 .750-20
“mo C | .74s .7120 .7160 k L7136 7176 .750-29
.T160 .91 .7165 -7205 -7179 7219 -750-32
7220 1276 .7250 .7303 | 725 .7329 .8125-12
.7450 L7481 .7469 52 U i7us0 533 ) .8125-16
-1520 -1565 .50 7585 || 7564 7605 | .8125-18
.7580 -7623 -7602 -7642 .7622 .7662 .8125-20
L7740 \7770 LTI .7785 .7761 .7801 .8125-28
.7780 .1816 -7730 -7830 -7804 7844 .B125-32
.7550 .7614 .7580 .7647 “ 7614 7681 .875-9
.7850 .7500 -7874 .7926 -7900 7952 875-12
7980 8022 5000 8045 -8023 8068 -875-14
.8070 -8116 -8094 .8137 8115 .B158 .875-16
.8150 .B190 .B169 .B210 -8189 -8230 -875-18
.B210 .8248 .8227 .8267 18247 .8287 -875-20
.8380 8385 .8370 8410 || 8386 -8426 .875-28
.8410 ~8441 .8415 .8455 .8429 -8463 -875~32
.B470 .852¢ 8459 .8550 .8524 .8575 .8375-12
-8700 -8741 88 .8762 -8740 -8783 -3375-16
8830 .8873 .8852 B892 -8872 8912 .9375-20
-8930 -9020 18995 .5035 -9011 .9051 .9375-28
.9040 .9066 .9040 .9080 .5054 .9094 .9375-32

See footnotes at end of table. 47
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TARELE IT.A.4 - Recomended bole size limits before threading for different lengths of engagement, standard
. .Unified and S threads, cless 3B (see 30.1) 1/ - contimued

Minor diameter of internal threads
Hominal size in inches Series J Percenby 3 pe;mt,?:/
ard threads per inch degignation fi  Minimm of M2 imm af
. Thread Thread
1 "_ 2 3 I 5 5
in in
1.000-8 me .8650 83.1 8797 .1
1.000-12 mF Il .ox00 81.1 .9198 .1
1.000-14 ms .62a 83.0 .9315 7.8
1.000-16 168m .9320 81.8 L9408 72.9
1.000-18 s .9400 83.1 5480 72.1
1.000-20 EP 9460 B3.1 9537 7.3
1.600-28 26 L9510 84,1 L9676 65.8
1.000-132 3zm L9660 81.8 L9719 69.2
1.0625-8 G .9270 83.4 9422 4.1
1.0625-12 12N L9720 Bi.6 H .9823 .1
1,062%34¢ ws 9850 81.5 9940 73.8
1,0625-16 16 9950 83.1 1.0013 72.9
1.0625-18 Er 1.0020 83.8 1.0105 72.1
1.0625-20 20U 1.0080 83.9 1.0162 7.3
1.0625-28 28 1.0240 83.0 1.0301 69.8
1.1257 me 0.9700 €3.5 0.9875 .1
1.125-8 SUN .9900 83.1 1.0047 4.1
1.125-12 0 1.0350 83.1 1.0448 H.1
1.125-16 160 h 1.0570 81.8 1.0658 2.9
1.125-18 oEr It 1.0650 83.1 1.0730 72.1
1.125%-20 20U 1.0710 83.1 1.0787 7.3
1.125-2B 28 1.0860 84.1 ﬂ 1.0926 69.8
1.1875-8 B 1.0520 83.4 1.0672 .1
1.187%-12 120 1.0970 83.6 1.1073 .1
1.1875-16 16 1.1200 83.1 1.1283 72.9
1.1875-18 WEF 1.1270 83.8 1.1355 2.1
1,1875-20 20t h 1.1330 83.9 1.1412 71.3
1.1675-28 280N 1,1490 3.0 1.1551 69.8
1.250=7 e 1.0950 53.5 1.1125 .1
1.250-8 BUN 1.1150 £3.1 1.1247 © N1
1.250-12 wr J 1.1600 83.1 1.1688 .
1.250-16 16U 1.1820 83.8 1.1908 72.9
1.250-18 R 1.1900 B3.1 1.1580 7.1
1.250-20 200N 1.1960 83.1 1.20%7 7.3
1.250-2¢ | 280N 1.2110 84.1 1.2176 €9.8
1,3125-8 BON 1.1770 B3.4 il 11922 .1
1.,2125-12 121N 1.2220 83.6 1.2323 .1
1,3125~16 16 1.2450 83.1 1.2533 72.9
1.3125-18 REF 1.2520 3.9 1.2605 72.1
1,3125-20 20U 1.2528 83.9 1.2662 7.3
1,3125-28 261H 1.2740 3.0 1.2801 €9.8
1.375-6 | o 1.1950 £3.1 l 1. 2146 7.1
1.375-8 s 1.2400 83.1 1.2547 .1
1.37%-12 T 1.2850 83.1 il 1.2948 7.1
1.375-16 16W 1.3070 £3.8 1.3158 72.9
1.375-18 UNEF 1.3150 8.1 1.3230 72.1
1.375-20 2004 1.3210 83.1 1.3287 7.3
1.375-28 26U 1.3360 84.1 1.3426 £9.8
1.4375-6 & 1.2570 83.4 ] 1.2m71 .1
1.4375-8 g 1.3020 83.4 1.3172 761
1.4375-12 LA 1.3470 3.6 1.3573 74.1
1.4375-16 160N 1.2700 B3.) 1.3783 72.9
1.4375-18 UNEF 1.3770 B).B 1.3855 72.1
1,.4375-20 200 1.3830 831.9 1,3912 71.3
1.4375-28 T 1.39% 83.0 1.4051 €9.8
I

See footnotes at end of table.
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TABLE II.A.4 - Racmndt_:d'tnle size limits before threading for different lengths of engagement, standard
Unified and some UNS threads, class 3B (see 30.1) 1/ - continued
. - Redommended hole size limits for different lengits of engagement s
—— ~{
To and {nclding 0.320 || Above 0.330 thru 0.67 Rbove §.67D thru 1.5D ] Nominal size in inches
. and threads per inch
Minimum Maximm Minimm Max Lmm Minimn Maximm J
7 8 9 10 1 12 1
in in in in in in
.B650 8722 8684 8759 .87122 8797 1.000-3
9100 .9148 .9123 .9173 9148 .9198 1.000-12
.9230 L9271 .92¢9 .9293 921 L5315 1.000-14
9320 9366 9344 .9387 9365 .9408 1.000-15
. 9400 5440 9419 9460 L5439 5480 1.000-18
9450 .9498 9477 .9517 9497 .9577 1.000-20
L9610 9645 9620 .9660 .9636 9676 1.000~28
9660 9691 .9665 .9705 .9679 .9719 1.000-32
.9270 9347 . .9309 L9384 L9347 .9422 1.0625-8
L9720 L9773 9748 .9798 L9773 .9823 1.0625-12
.9850 .9896 9874 .9918 .9896 .9940 1.0625-14
.9950 .9991 G965 1.0012 5950 1.0033 1.062516
1.0020 1.0065 1.0044 1.008% 1.0064 1.0105 1.0625-1B
1.0080 1.0123 1.0102 1.0142 1.0122 1.0162 1.0625-20
1.0240 1.0270 1.0245 1.0285 1.0261 1,0301 1.0625-28
0.9700 €.9790 0.9747 0.9833 0.9789 0.9875 1,1257
5800 5872 5834 1.0009 L8872 1.0047 1.125-8
1.0350 1.0398 1.0373 1.0423 1.0358 1.0448 1.125-12
1.0570 1.0616 1.0594 1.0637 1.0615 1.0658 1.125-16
1.0650 1.0650 1.06€3 1,0710 1.0689 1.0730 1.125-18"
1.0710 1.0748 1,0727 1.0767 1.0747 1.0787 1.125-20
1.0860 1.0895 1.0870 1.0510 1.0886 1.0926 1.125-28
. 1,0520 1.0597 1.055% 1.0634 1,0597 1.0672 1.1875-8
1.0970 1.2023 1.0998 1.1048 1.1023 1.1072 1.1875-12
1.1200 1.1241 1.1219 1.1262 1.1240 1.1283 1.1875-16
1.1270 1.1315 1.1294 1.1335 1.1314 1.1355 1.1875-18
1.1330 1.1373 1.1352 1.1392 1.1372 1.1412 1.1875-20
1.1490 1.1520 1.1495 1.1535 1.151 1.1551 1.1875-28
1.0950 1.1040 1.09%7 1.1083 1.103% 11125 1.250-7
1.1150 1.1222 ir 1.1184 1.1258 1.1222 1.12¢7 1.250-8
1.1600 1.1548 1.1623 1.1673 1,1648 1. 1698 1.250-12
1.1820 1.1866 1.1844 1.1667 1.1865 1.1908 1.250~16
1.1900 1.1940 1.1919 1.1960 1.1939 1.1980 1.250-18
1.1960 1.1998 1.1977 1.2017 1.1997 1.2037 1,250-20
1.2110 1.2145 1.2120 31.2160 1.2136 1.2176 1.250-28
1.1770 1.1847 1.1809 1.188% 1.1847 1.1922 1.3125-8
1.2220 1.2273 1.2248 1.2290 1.2273 1.2323 1.3125-12
1.2450 1,249 1.2489 1.2512 1.2490 1.25313 1.3125-16
1,2520 1.2565 H 1.2544 1,2585 1. 2564 1.2605 1.3125-18
1,2580 1.2522 1.2602 1.2642 1.2622 1.2562 1.3125-20
1.2740 1.2770 1.7745 1.7785 1.7761 1.2801 “ 1.3125-28
1.19590 1.2046 1.1996 1.2096 1.2046 1.2146 1.375-6
1.2400 1.2472 1.2434 1.2508 1.2472 1.2547 1.375-8
1.2850 1.2098 1.2873 1.2923 1.2698 1.2948 i 1.375-12
1.3070 1.3116 1.3094 1.3137 1.3115 1.3158 1.375-16
1.3150 1.3190 1.3169 1.3210 1.3189 1.3230 1.375-18
1.3210 1.3248 1.3270 1.3267 1.3247 1.3287 1.275-20
1.3360 1.3395 1,337 1.3410 1.3386 1.3426 I 1.375-28
1.2570 1.267 1.2621 1.2721 1.2671 1.7 1.4375-6
1.3020 1.3097 1.3059 1.3134 1.3097 1.2172 1.4375-8
1.3470 1,3523 1.34%8 1,3548 1.13523 1.3572 1,4375-12
1.3700 1.3741 13718 1.3762 1.3740 1.3783 1.4375-16
1.3770 1.3815 1.3794 1,3835 1.3814 1.3855 1.4375-18
1.3830 1.3873 1.3852 1.3692 1.3872 1.3912 1.437%20
. 1.3990 1.1020 1.3995 1,4035 1.4011 1.4051 IL 1.4375-28

See footnotes at end of table,
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Unified and some ONS threads, class 3B (see 30.1} 1/ - continued

e

|

t Minor diameter of internal threads
Neminal size in iches Series ' Percent?’ Yy Percent®’
and threads per inch designation 1 Minimee of - M frrxn of
: Thread Thread
1 2 a 4 5 6
in in
1.500-6 e 1.3200 83.1 1.339% 4.1
1.500~-8 am 1.3650 83.1 1.3797 4.1
1.500-12 wr 1.4100 83.1 1.4198 4.1
1.500-16 160N 1.4320 B3.8 1.4408 72.9
1.500-18 UEP 1.4400 B3.1 1.4480 72.1
1.500-20 2001 l.4460 83.1 1.4537 n.3
1.500-28 28R 1.4610 Bd.1 1.4676 £9.8
1.5625-6 am 1.3820 Bi.4 1,402 .1
1.5625-8 -3 o 1.4270 B3.4 1.4422 T4.1
1.5625-12 1am 1.4720 B3.6 1.482) T4.1
1.562%16 lelw 1.4950 83.1 1.5031 72.9
1.5625-18 UREP 1.5020 83.8 1.5105 72.1
1.5625-20 20 l1.5080 B3.9 1.5162 71.3
1.625-6 [ 2 1.4450 83.1 1.4646 4.1
1.625-8 o 1.4500 83.1 1.5047 741
1,625-12 1Zm 1.5350 83.1 1.5448 74.1
1.625-16 164 1.5570 B3.8 1.5658 2.9
1.625-18 WEFR 1.5650 81.1 1.5730 72.1
1.625-20 20 1.5710 83.1 1.5787 71.3
1,6875-6 & 1.5070 Bl.4 1.5771 4.1
1.6875-8 BN 1.5520 83.4 1.5672 74.1
1.6875-12 12UM 1.597¢ 81.& 1.6073 74.1
1.6875-16 18N 1.6200 83.1 1.62B83 72.9
1.6875-18 RERT 1.627¢ 83.8 1.6355 72.1
1.687%-20 2008 1.6330 83.9 1.6412 71.3
1.750=5 i 1.5340 83.1 1.5575 74.1
1.750~6 am 1.5700 83.1 1.5896 .1
1,750-8 BN 1.6150 83.1 1.6297 4.1
1,750-12 12N 1.6600 83.1 1.66098 4.1
1.750~16 15UR 1.6820 83.8 1.6908 72.9
1.750~20 20N 1.6960 B3.1 1.7037 71.3
1.8125-6 L2h 1.6320 B3.4 1.6521 .1
1.8125-8 8 1.6770 83.4 1.6922 74.1
1.8126~12 1N 1.7220 83.86 1.7323 n.1
1.8125%16 Teum 1.7450 83.1 1.7523 72.9
1.8125~20 200 1.7580 83.9 1.7662 1.3
1.81256 (=] 1.6950 g3.1 1.7146 M.l
1.8125-8 e T 1.7400 83.1 1.7547 74.1
1.8125~12 1zam 1.7850 83.1 1.7948 H.1
1.a125-16 lam 1.8070 g83.8 1.8158 72.9
1.8125~20 20UN 1.8210 83.1 1.8287 n.3
1.8375-5 (2] ) 1.7570 813.¢ 1.7771 74.1
1.8375-8 BUN 1 1.8020 B3.4 1.8172 4.1
1.937512 1AW 1.8470 83.6 1.8573 .1
1.9375-16 16N 1.8700 83.1 1.87B3 72.9
1.9375-20 2008 1.8830 B3.9 1.8912 7.3
2,000~4.5 0N “ 1.75%0 83.5% 1.7861 T4.1
2.000-6 amn 1.8200 83.1 1.83% 74.1
2.000~8 BUR 1.8650 83.1 1.8797 4.1
2.000~12 12 1.9100 83.1 1.9198 74.1
2.000~16 16UN 1.9320 83.8 1.5408 72.9
2.000~20 201 1.9460 83.1 1.9537 1.3
2.0625~16 s 1.9950 81.1 R 2.003) 72.9

See footnotes at end of table.
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FED-STD-H28/2B
TARLE IT.A.4 - Reocamended hole size limits before threading for different lengths of engagement, standard

Unified and sooe UNS threads, class 3B (see 30.1) 1/ - continued
. - Recomended hole size limits for differemt lengths of engagement ”
To ard including 0.330 §] Above 0.330 thru 0.67D Above 0.67D thru 1.5D Mominal size in inches
- and threads per inch
Minimm Max imam Minimm Maxinoem Minimum Max imyn
7 3 9 10 u 12 1
in in in in in in

1.3200 1.3296 1.3246 1.3346 1.3296 1.33%6 1.500-6
1.3650 1.3722 1.3684 1.3759 1.3722 1.3797 1.500-8
1.4100 1.4148 1.4123 1.4173 1.4148 1.4198 1.500-12
1.4320 1.4366 1.4344 1.4387 1.4365 1.4408 1.500~16
1.4400 1. 4440 1.4419 1.4460 1.4439 1. 4480 1.500-18
1.4460 1.4498 1.4477 1.4517 1.4457 1.4537 1.500-20
1.4610 1.4645 1.4620 1.4660 1.4636 1.4676 1.500-28
1.3820 1.3921 1.3871 1.3571 1.3%1 1.4020 1.56256
1.4270 1.4347 1.4309 1.4284 1.4347 1.4422 1.5625-8
14720 1.4773 1.4748 1.4798 1.4773 1.4823 1.5625-12
1.4950 1.4991 1.4969 1.5012 1.4990 1.5033 1.5625-16
1.5020 1.5065 1.5044 1.5085 1.5064 1.5105 1.5625-18
1.5080 1.5123 1.5102 1.5142 1.5122 1.5162 1.5625-20
1.4450 1.4546 1.4456 1.4596 1.4545 1.4646 1.6256
1.4500 1.4572 1.4934 1.5009 1.4972 1.5047 1.625-8
1.5350 1.5398 1.5373 1.5423 1.5398 1.5448 1.625~12
1.5576 1.5616 f| 1.5594 1.5637 1.5615 1.5658 1.625-16
1.5650 1.5690 F 1.5663 1.5710 1.568% 1.5730 1.625-18
1.5710 1.5748 1.5727 1.5767 1.5747 1.5787 16520
1.5070 ran sz 1.5221 1.5171 1.5771 1.6875-6
1.5520 1.5597 1.5559 1.5634 1,5597 1.5672 1.6875-8
1.5970 1.6023 1.5998 1.6048 1.6023 1.6073 1.6875-12

. 1.6200 1.6241 1.6219 1.6262 1.6240 1.6283 1.6875-16
1.6270 1.6315 1.6294 1.6335 1.6314 1.6355 1.6875-18
1.6330 1.6313 || 16352 1.6392 1.6372 1.6412 1.6875-20
1.5340 1.5455 1.5395 1.5515  J| 1.5455 1.5575 1.750-5
1.5700 1.5796 1.5746 1.5846 1.5796 1.5896 1.750-6
1.6150 1.6222 1.6184 1.6259 1.6222 1.6297 1.750-8
1.6600 1.6648 1.6623 1.6673 1.6648 1.6698 1.750-12
1.6820 1.6866 1.6844 1.6887 [l 1.6865 1.6908 " 1.750-16
1.6960 1.6998 1.6977 1.7017 1.6997 1.7037 1.750-20
1.6320 1.6421 1.6371 1.6471 1.6421 1.6521 1.8125+6
1.6770 1.6847 1.6809 1.6884 1.6847 1.6922 1.8125-8
1.7220 1.7273 1.7248 1.7298 1,7273 1.7323 h 1.8125-12
1.7450 1.7491 1.7489 1.7512 1.74%0 1.7533 | 1.8125-16
1.7580 1.7623 1.7602 1.7642 1.7622 1.7662 1.8125-20
1.6950 1.7046 1.6996 1.7096 1.7046 1.7146 1.8756
1.7400 1.7472 1.7434 1.7509 1.1472 1.7547 1.875-8
1.7850 1.7898 1.7873 1.7923 1.7098 17968} 1.875-12
1.8070 1.B116 1.8094 1.8137 1.6115 1.8158 1.875-16
1.8210 1.8248 1.6227 1.8267 1.8247 1.8287 1.875-20
1.7570 1.7671 1.7621 1.7721 1.7671 1.7771 1.9375-6
1.8020 1.8097 1.8059 1.8134 1.8097 1.8172 1.9375-8
1.8470 1.8523 1.84398 1.8548 1.8523 1.8573 1.8375-12
1.8700 1.8741 1.8719 1.8762 1.8740 1.8783 1.9375-16
1.8830 1.8873 1.B852 1.8892 1.8872 1.8912 1.9275-20
1.7590 1.7727 1.7661 1.7794 1.7728 1.7861 2.000-4.5
1.8200 1.829% 1.8246 1.8346 1.8296 1.83% 2.000-6
1.B650 1.8722 1.8684 1.8753 1.8722 1.8797 2.000-8
1.9100 1.9148 1.9123 19173 1.5148 1.9198 2.000-12
1.9320 1.9366 1.9344 1.9287 1.3365 1.9408 2.000-16
1.9460 1.9438 1.9477 1.9517 1.9457 1.9537 2.000-20

. 1.9950 1.9991 1.5969 2.0012 1.9990 2.0033 2.0625-16

See foomotes at end of table.
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TABLE 1I.A.4 —*mc%umnded hole size limits before threading for different lengths of engagémant, standard
Unified and some INS threads, class 3B (see 30.1) 1/ - continued
el "
Minor diameter of internal threads
Nominal size in inches Series Perc:ent—z/ “ 3 Percenbg/
and threads per inch designation Mipimum of Max imm of
Thread Thread
1 2 3 4 5 6
in in

2.125-6 6N 1.9450 83.1 1.9646 4.1
2.125-8 s . 1.9900 83.1 2,0047 74.1
2,125-12 lam 2.0350 83.1 2.0448 C 4.
2.125-16 16U 2.0570 83.8 2.0658 72.9
2,125-20 piaid 2,0710 63.1 2.0787 71.3
2.1875-16 ms 2.1200 83.1 2.1283 72.9
2.250-4.5 uNc 2.0090 83. 2.0361 74.1
2,250-6 6UN 2.0700 83.1 2.089% 74.1
2.500-4 ()2 o) 2,2290 83.4 2.2594 74.1
2,750—4 e 2.4790 83.4 2.5094 74.1
3.000-4 5] o 2.7290 83.4 2.7594 4.1
3.250-4 nx 2.9790 83.4 1.0094 4.1

See footnotes at end of table.
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. TAELE I1.A.4= Hecomended hole size linits before threading for different lengths of engagement, staniard

Unified and oome NS threads, class, 3B (see 30.1) 1/ - continued

Recommended hale size limits for different length; o?w )
To and including 0.33D Above 0.330 thru 0.67D Atove 0.67D thru 1,50 Nminal size in inches
ard threads per inch
Minimz Marimm Minimm Maximm Minjraam Maximm
7 ] 9 10 1 12 1
in in in in in in
1.8450 1.9546 1.5496 1.959¢ 1.9546 1.9646 2.125-6
1.9900 1.9972 1.9934 2.000% 1.9972 2.0047 2.125-8
2.0150 2.0398 2.02713 2.0423 2.0298 2.0448 2.125-12
2,057 . 2.0616 2.0594 2.0637 2.0615 2.D658 . 2.12516
2.0710 2.0748 .01 2.0767 2.0747 2.9 2.12920
21200 -| 2124 2.1219 2.1262 2.1240 2.1283 . 2187515
2.0090 .02 2.0161 2.0294 2.0228 2.0361 2.250~4.5
2.0700 2.0796 2.0746 2.0846 2.0796 2.09% . 2.250~6
21,2290 2.2444 2.2369 2.2519 2.2444 2.25M 2.500-4
2.47%0 2.4944 2.4869 2.5019 2.4944 2.50%4 2.750—4
2.7290 2. 7444 2.7369 2.7519 2.7444 2.7554 3.000~4
2.9790 2.9944 2.9863 3.0019 2.9944 3.0034 3.250-4

1/ The differences between limits are equal to the minor dismeter tolerances for lengths of engagement to and
including 0.330. However, the ninimm values for lengths of engagement grester than 0.33D in sives 0.25 in.
&nd larger are adjosted so that the difference between limits is never less than 0.0040 in. For dixgeter—
pitch ommbinations other than those given ip this table, see 30.2.

Bole size limits for disseter—pitch cmobinations which @ not appear in thie tahle may be obtained by use of
this table provided there is 2 dimmster-pitch combination in the table:

the same pltch aed .

o diaxatar that 1s less by an integral soount thap the diameter of the disseter-pitch combination for

shich hole sise values are desired. (NOTE: Values in the tahle for nominal eizes less than 1.00 in. canmot
for this purpoee. ) -

be uoed
EXAMPIE: To obtain the values for the 4.000-6UN-1B thread, add 2.000 to values for the 2.000-808 thread
clown in the tabie. These values would then beoame: 3.8650, 3.8722, 3.8684, 3.8759, 3.8722,
) 3.8797. The percentages of thread will remain unchanged.
2/ Based on valoes as rounded off in the preceding column. 100 percent of thread = 0.758 (see 20.2.3).

3/ Baged un length of engagement equal to the pominal diameter.
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FED-STD-H28/28
— APPENDIX B . . ,

40. Scope. This appendix provides guidelines which may be used in the
design of unified screw threads for threaded parts. It is not a mandatory part
of the standard. The information contained herein is intended for guidance
only. It supplements information contained in Appendix B of -ASME Bl.1-1989.

50. General.

50.1 Introduction. In general, any given problem in thread design may be
susceptible to several more or less satisfactory solutions based on the
preliminary selection of certain elements of the design and the proper
adjustment of the other elements., In other words, thread design is to a large
extent empirjcal and is partially based on previous experience with similar
designs and the judgment of the designer. Acoordingly, it is not practicable
to present a definite system of approach to the design of a threaded assembly
but merely to present a discussion of various design factors.

50.2 Factor relationships. The interrelation of length of engagement,
minimm major diameter of the external thread, maximm minor diameter of the
internal thread, and the strength of the assembled thread needs to be under-
stood and carefully considered in order to produce the optimm design of a
special thread. It is not economical to use either a length of thread engage—
ment which is longer than required ar.shorter than that which will develop the
full strength of the externally threaded member. Other factors, such as
control of tap breakage, proper seating of a threaded part on a shoulder, the
prevention of cross threading, conditions of loading when the assembled parts
are not concentric, and possible collapse of a hollow externally threaded
member, require careful analysis and adjustment of the design with respect to
selection of the diameter-pitch cambination, the class of thread, length of
engagement, and major and minor diameter tolerances.

50.3" Thread fit considerations. A close fitting thread assembly under some
conditions may fail, whereas the cause of failure may be eliminated by
providing a looser fit. A cap screw that seats only on one side of the bearing

. s
o nA hoe haad mo [X v ey ervrcws o - hiamead Lhwarm & e
Slu:fa\a\.- U....-SI.' tun- L= l-“‘}’ t}:eak Off wu':-n tln: :ll.-rcw 15 blgul.sulcu. il d DLW

has a large bearing surface under the head or when the head must be square with
a projecting pin, sufficient pitch diameter clearance must be provided to allow
for any out-of-squareness of the screw axis with the bearing surface under the
head. Thus, as large a pitch diameter tolerance as possible, together with
providing proper tolerances on squareness of face with the thread axis where
seating is required, may avoid the necessity for specifying a heat treated
bolt.

el = %]
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50.4 .Standard threads. Use of standard threads is required in accordance
with 4.¥, Information on preferred sizes and classes for special threads
appears in 5.1 and 5.2. Whenever n;,agt_;c:able lengths of engagement for
coarse, fine, 4, 6 and 8 thread series should be between 5 pJ.tcbes and 1 1/2
diameters; for all other series they should be between 5 and 15 pitches.
Application of these principles will help keep costs of manufacture and gaging
t0 a minimm,

60. Eccentricity of assembly and cross threading.

Note: Table 6 of ASME B1.1-1989 includes tables of 0.375H, 0.75H and H.

In assembly and use, the combined tolerances and allowances on both mating
parts should not allow threads to disengage an one side when assembly is
eccentric. The axis of the internal thread can be displaced radially from
coincidence with the axis of the external thread by an amount equal to the sum
of the pitch diameter tolerances and the allowance. This radial displacement
may be sufficient so that the flank contact is entirely on one side and an the
opposite side the crest of the external thread will be-in line with the crest
of the internal thread with the following results when the screw is constrained

in mivh a mAacidiom in a Farmad haloe {1} There will be danaer of rvrne-:'lm the

in such a position in a tapped hole: {l1) There danger ing
threads in starting, and (2) the screw may pull out of the hole when tension is
exerted in this constrained position. The minimum amount of overlap is
arbitrary and controversial, but the following general rule can be used in lieu
of more specific data:

As the first step to assure the minimm safe overlap on both sides when the
assembly is ooncentric, the difference between the minimum major diameter of
the external thread and the maximum minor diameter of the internal thread
should not be less than twice the addendum of the external thread (Q.75H).

et S Tinslat WAL e L

Otherwise stated, the sum of the major-diameter tolerance and allowance, if
any, of the external thread and the minor-diameter tolerance of the internal
thread should not be greater than 4/3 the addendun of the external thread,
0.5H. This provides for a minimm of 50 percent thread engagement. As the
second step, to assure that minimm safe overlap on one side when the assembly
is eccentric, the difference between the maximum pitch diameter of the internal
thread and the minirmm pitch diameter of the external thread should not be
greater than the basic thread height (0.625H). Otherwise stated, the sum of
the pitch-diameter tolerances of both threads and the allowance, if any, should
not be greater than the basic thread height (0.6258}. This prov:.des for an
eccentric assembly condition equal to half the basic thread height (0.3125H)
and zero minimum overlap on one side. If the results from the limits of size
selected violate the above rules, the tolerances should be reduced by using a
closer class of tolerance, assuming tolerances consistent with manufacturing
possibility, or a coarser pitch should be used to increase the amount of
overlap. The major—diameter tolerance of the external thread or minor-diameter
tolerance of the internal thread should not be less than the pitch-diameter
tolerance of the respective thread to maintain thread form. Also, it should be
noted that, if the tolerance on the minor diameter of the internal thread must
necessarily be large, the major diameter of the external thread must be held

close to the maximm major diameter and vice versa,
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70, §t'_.rexgth factors.

70.1 Tensile stress area. Tests have shown that externally threaded parts
fail . in tension.at loads corresponding to those of unthreaded.parts.with
diameters midway between their pitch and minor diameters., Formilas (la) and
(1b) in tabhle II.B.1 provide stress area based upon a diameter approximately
midway between minimm pitch diameter and minimme minor diameter. These
formulas have been applied successfully to steel and other metals with ultimate
strengths vp to 180,000 psi and are often used for product acceptance. Tensile
stress areas for standard sizes are tabulated in section 11 of ASME Bl.1-1983.

70.2 Shear areas at minimm material. The geometric shear area of an
internal thread at minimum material is equal to the area of that thread which
is intersected by a cylinder with a diameter equal to the minimm major
diameter of the mating external thread over the length .of engagement. This is
identified in figure 2.B.l1 for a one pitch section and formulas (2a) and (2b)
in table II.B.1 are used for calculation. Similarly, the geometric shear area
of an external thread at minimm material is equal to the area of that thread
which is intersected by a cylinder with a diameter equal to the maximm minor
diameter of the mating internal thread. This is also identified in figure
2.B.1 for a one pitch section and formulas (4a) and (4b) in table II.B.l are
used for calculation.
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TASLE II.B,1 Formulas for screw thread strength factors

fReference
Forouly
g Characteristic formuls plngrapfa
T
{1a) Tenslle Stress Ares A = 3.1415("-‘2‘"’ ") .1
L
2
{1b) Ay = 0.7854 By, 0.9743 2.1
e .
(2a) Shear area, internal threads ASpain « 3.0416n2x &, | 1+ 0.5TTS d.in-Dznz) 2.2
in material ext and Int threads) [Zn .
P T r Y
{20} ASymin » 3141640 Lo.a‘rs-o.sms:z ('m + Iy ¢ es)_' £ 7.2
(3) Shear area, internal thremls = 3.141605bec 312 0.4
(Simplified: for 4 equal to or "o [}
greatar than 0.250 inch) .
{4a) Shear area, external threads ASgmin = 23,1416 n LE Dymax | L 4 0.57735 (u in - m) 70.2
(Min material ext and int threads) P Fo Zn - Dy
{4b) A§gmin « 3.1416D;maz }0.75-0.57735 n(-m1 + ;4 e%l 7.2
- 1
(s} Shear area, external thresds AS; = 21064 0ec 21X 0.4
{Sizplified) 8
(6a) Shear area, external threads A5z » 3, 280600bec 22 frem pig 2.5.2) drge 70.3
(Basic size ext and int threads) 1 4
{6t ASymx = 3.1416Dybac L 12 7.3
4
™m Shear area, combined failure AS = 3,14060.0ac 12 0.5
2
{2} Shear stress area ratio R, - fommuls g: 5b 70.1.5
» % - U
1] Material strength catio s, 0.7.5

Hotation: d = mjor dimmeter, external thread (was D,)

d; = pitch dianeter, external thread iwas Eg)

Dy = minor diszeter, intemal thread (was K,)

Dg = pitch diagerer, internal thread {was B

es = allowance, external thread [was G}

LE = length of thread engsgement (wos Le)

n = nuber of threads per inch

UTS, = ultiomte tensile strength of Internally threaded part

UTS, = ultimnte termils sirexgth of externally threaded part

Té, Tdy, TD;, T, » tolarance on d, dy, Dy, D,, respectively

%. 0.18750 = half erternal thread addendur (tabulated in Table § of ASME Bl.1-1989}

i

bec, max, min = orxlifiers demneing hesic, mevims and sini=s valims, respect

57




Downloaded from http://www.everyspec.com

FED-STD-H28/2B

TABLE II.B.2 Formulas for screw thread design

Reference
m’ “‘m‘r Characteristic Foreula paragraph
(1) Tensile stress, exterpally - " 70.6
threaded part — pure tension A, bk {2} or (1b)
2 Ooubined tensile stress, s/ =5+ 5, 70.6
------- e e X i s —
GIWllm-lj LR Pl s 2
vith 5, = L :
8.7854 nin)z - &2
[(ewmin)? - o7
2
f 5
4 t 2
Sg = T) +(Sl)
s o1 &umin
0.1963 [(aymin)$ -~ af |
L= 2
& from (1a) or (1)
{13 Length of engagement based upon IE = £ v 70.7.3
combned shear failuce Of erarnal CRTILE R ,
ard interpal threads
2L from {la) or (D)
(14) Length of engagement based upon =B 70.7.4
shear of external thread AS, fram {4a) or [4D)
T LE
n' from (1a) or (1b)
{15) Length of engagesent based 1pon LE = 70.7.5
dm}#!nﬂ full taneile gt_r-rgbh AS_ frvm {Eh)
of externsl thread with threads T =
at basic size — umed with (16) s
(16) Length of engagement based upon I » 1E frem (15) x frco 18) 70.7.5
shear of internal thread Ry fram (9)
( is greater than 1)
Notes: 1. Where A’ is indicated, subtract 0.7854d) from Ag for a hollow part,

2, tMumbers in parenthesis are foroula mmbers from Table 11 and from thia table.

Notation: &ymin = ninimm minor dimmetec,
In tormila (12), &min = d;pac - 48 G - 120

external thread, flat form (was Kain), inch.

dh = hole diamter, externally threaded part, inch,

F = arial load on externally threaded part, Ib
5 = shear stress, psi

5
o f o ara i mrcoan oot
o = COMDInEN goesl SBLiess, pad

T o transmitted wrench torgue in threaded section [approximmately half of the applied wrench

torque), in.-lb.

TI.-E » in formulas {14) and (15) no value of LE is required o the right-hand giden of the

formulas since RS, is given in tems of LE.
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SECTION FOR MINIMUM SRR
SHEAR AREA OF
EXTERNAL THREAD
le——~— MAXIMUM MINOR DIAMETER MINIMUM MAJOR DIAMETER
OF INTERNAL THREAD * OF EXTERNAL THREAD

FIGURE 2.B.l SHEAR AREAS AT MINIMOM MATERIAL

70.3 Shear areas at basic size. The geametric shear area of an external
thread at basic size is equal to the area of a hasic size thread which is
intersected by a cylinder with a diameter equal to the basic minor diameter.
Formulas (6a) and (6b) of table II.B.l are used for calculation. The geometric
shear area of an internal thread at basic size is not ordinarily used for

calculations.

70.4 Shear area simplified formulas. Formulas {3) and (5) in table I1.B.1
are simplified formulas por internal and external thread shear areas. They are
based upon empirical data and give shear areas which vary from the geometric
minimun material shear areas. In some cases, test data agrees more closely
with these simplified formula shear areas than with geometric shear areas.

Source: http://assist.dla.mil Dowf8aded: 2020 05 20T14:36Z
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70.5 Shear area, combined failure of external and internal threads. wWhen
the mating external and internal threads are on parts manufactured from
materials of approximately equal strength, failure will usually take place in
both threads simultaneously. Thread bending during failure changes the thread
geometry in this case so that effective shear area is significantly smaller
than those calculated from formulas discussed in 70,2, 70.3 and 70.4 above.
Formula (7) in table II.B.1 is an empirical formula which gives an approximate
equivalent for this case. Numerlcally, it describes a failure at the pltCh
diameter of one of the threads.

70.6 Tensile stress. Formula {11) in table I1.B.2 is often used for
acceptance of externally threaded fasteners with ultimate tensile strength,
yield strength, or some other selected stress level applied to S, in order to
determine the requlred axial test load. When threads are used J.n a joint, a

tightening torque is applied to overcome friction under a bolt head or nut, to
overcome thread friction, and to develop the axial load. This toroue results

e S M Y T e T S "

in a shear stress, wmch when combined w1th the tensile stress fran the axial
load, causes an increase in the effective tensile stress. Formula (12) in
table II1.B.2 describes this situation. Experience has shown that for a solid
externally threaded part, the combined stress is generally about 20% greater
than the tensile stress calculated from formula (11). Therefore, in this case,
the combined stress is often assumed to be 1,25, or is not considered due to
satisfactory experience with the Factor of Safety used.

70.7 Lenath of encagement, LE.

70.7.1 1If failure of a fastening system using standard threaded fasteners
should occur it is generally more economical that the externally threaded part
will break rather than that either the external or internal thread will strip.
In other words, the length of thread engagement should be sufficient to develcp
the full strength of the screw. Thus, the length of internal thread and the
dimensions of this thread, particularly its minor diameter, should be such
that, taking into account a possible difference in strength of material of the
internal and external threads, the threaded portion of the externally threaded
part will break before either the external or internal threads strip. Due to
this situation, lengths of engagement formulas are derived from shear formulas
with tensile stress area Ag replaced by 2AS because the required area in
shear is twice the tensile stress area in order to develop the full strength of
the externally threaded part. This relationship is based upon experiments made
by the National Bureau of Standards in 1929, in which it was found that for
hot-rolled and cold-rolled steel, and brass screws and nuts, this factor varied
from 1.7 to 2.0. The effect of combined stress is not taken into account in
calculation of LE because the added shear load affects both tensile and shear

stresses in approximately the same proportion.
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70.7. 2 All formuias for length of engagement, given-in table II.B.2 yield
approxifidte values since they are based in part upon shear areas which“are not

ﬂ?:f‘" Rl‘lﬂ "ﬂ hl'l" A‘I“'.'l"!ﬂﬂ whirh yaria w1 bl macees e Ewlrde s ron e - ]
Sy e Nt N WL Al iglion WialCh varlies with YL LLY 5 ALAdG LAV WLWD' ana

material properties. Also, the effectiveness of partial threads, in the
countersinks’ (or chamfers) ari the ends of the internal thread, is not always
the same. For calculations, approximately half the countersink depth may be
considered in the length of engagement. It is advisable that calculations of
length of engagement and corresponding load capabilties of a threaded joint be
checked by actual tests, for critical joints,

70.7.3 Whentheextamallyarﬂmternmythreadedpartsaremadefrm
materials of approximately the same strength, required length of engagement in
formula (13) of table II.B.2 may be applied. This assumes a combination

failure of both threads (see 70.5).

70.7.4 When the. strengt.h of the mternal thread matenally exceeds that of
the external thread, required length of engagement in formula (14) of table
II.B.2 may be applied. This assumes shear of the external thread and uses the
geametric shear area of the minimum external thread (see 70.2). A slightly
longer or shorter length of engagement will be indicated if the simplified
formula (5) in table II.B.l is used.

70.7.5 When the strength of the external thread materially exceeds that of
the internal thread, required length of engagement in formula (16) of table
II.B.2 is used, This is based upon the internal thread stripping load being
equal to the nominal external thread stripping load which will develop full
strength .of .the .externally. threaded part... If By/R, is.less.than-1, -see
70.7.4 and if approximately equal to 1, see 70.7.3.

70.7.6 Por an adjusting or lead screw of if the connection will be
frequently unscrewed, the calculated IE should be increased to allow for the
expected wear on the flanks of the threads during the useful life of the
ccxnponents. . .

~70.7.7- For’ tapped holés' in sheet metal, the maximm size of the screw to be
specified should be such that the thJ.ckness of sheet equals the LE required to
develop full strength. In order to use the largest possible screw, it is
necessary that the tolerance, TDy, n the minor diameter of the hole should
be the practical minimum., If it should prove to be impracticable to reduce the
ninor diameter tolerance to such a value, it may be necessary to decrease the
minimm minor diameter of the internal thread and to Increase the minor
diameter tolerance by the.same amount. If this.is done, the maximum minor
diameter of the screw must be reduced by the same amount to prevent
interference amd the minor diameter of the GD thread ring gage must likewise be
decredsed, as this is the only control of the minor diameter of the screw. In
all such cases, where dimensions are altered fram those calculated according to
the standard, the threads should be designated as specified in section 6.7 of
ASME, B1.1-1989.
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70.7.8- For retaining collars on shafts where the ‘éxpectéd axial force
resisted by the collar is appreciably less than the tensile force that‘the
shaft itself is capable of resisting, LE need only be long enough to withstand
the expected axial force on the collar. If ¥, is the axial force to be .

carried by the collar, UIS; is the tensile strength of the shaft and UTS
is the tensile strength of the collar, calculate the required length of

engagement from one of the following formilas:

D]

yig
. c
a. Collar thread strip: IE = TS, x A5, from (53], () or )
IE
ZF,
b. Shaft thread strip IE =
ol UTrsg x ASg fram (4a), (4b) or (5)
1E

¢. Coambination thread stripping when OIS = UT'S, approximately:
T UDSg or UTS, x AS fram (7)

LE
Note: Numbers in parenthesis are formula numbers - from: table I1,B.1.

LE

7G.7.9 For hollow, thin wall threaded parts as the wall thickness of either
or both the internal and external members becames thin, the tendency of the
external member to enlarge and the internal member to neck down in the thread
means that an LE greater than given by formula must be used, also that the
tolerances on minor diameter of the intarnal thread and major diameter of the
external thread, TD; and Td, must be small to obtain the maximum practicable
depth of thread engagement. For camponents having threads on thin—wall tubing,
tests under actual working conditions should be made to determine proper
selection of wall thicknesses, length of engagement, and pitch of thread.

80. Thread proportions in relation to tapping.

80.1 In the production of threads it is considered impractical to tap a
thread unless its nominal diameter is greater than six times the basic thread
height; therefore, when the ratio of D to h is less than 6, the use of a larger
diameter, a finer pitch of thread, or both, should be cc_msidere@.

80.2 The size of is a factor in controlling tap breakage. Tap breakage
is infrequent if the diameter of the tap is over 0.5 in. or if the length of
thread to be tapped is less than 0.5D. For sizes less than 0.5 in. and length
of thread over 0.5D, tap breakage can be minimized by use of a large Dy, that
is TD; maximm. However, this means that LE may have to be increased
develop the full strength of the screw.

Sl AR
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. . ' Exanplesofthreaddesz.gn

90'1 Gun barrel thread. A gun barrel is subjected to an internal e.xplosxve
pressure that produces a tensile stress in the threaded end. The length of
engagement of the threads should-be-sufficient -to produce a minimm -area in
shear on the threads of the screw in line with the minor diameter of the tapped
hole threads equal to twice the stress area of the threaded portion of the
barrel. Assume that the thread on the barrel is 1.500~80N-2A and the minimm
internal diameter of the barrel at the threaded end is 0.792 inch.

Note: Symbol notation and formula numbers in parenthesis are in
accordance with tables II.B.1 and I1I.B.2.

a. PRequired length of engagemnt is found usmg formula (14) for a
hollow part.

2 (As - 0.7854d§)

3.1416n Dlnax B—n+ 0.57735 (62 min - Dy maxj-l

with Ag = 0.7854 (dbsc - 0.9743) 2. 1In this case, Ag may be

1LE =

read as n
. 1.492 from table 13 of ASME Bl,1-1989.
g, = 0.792
n =8
Dymax = 1.390 from table 3A of ASME B1l.1-1989.

dzmin 1.4093 from table 3A of ASME Bl.1-1989.

b. Calculating from the above yields a required length of engagement of
0.777 inch. By reducing the internal thread minor diameter
tolerance by half, the resulting Dy maex is reduced to 1.3775
inches, and the required length of engagement is reduced to 0.714
ind]t
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90.2 Screws mounting bracket to cast iraon part. The dimension .is required
for the largest sieel cap screw that can.be used .to hold a bracket on.a cast
iron body. The tensile strength of the steel is 60,000 psi, the tensile .
strength of the cast iron 20,000 psi, and the thickness of the cast iron is
such that the length of thread engaganent cannot exceed 1,750 in. The screws
--- on -the top-side -of -the -bracket -wWill -be-in--LeRBiGR. ~~ - -~ c = et e ‘

hbte. Symbol mtatmn and ﬁomula nmbers m pa:enthesxs are in
accordance with tables II.B.1 and I1.B.2.

a. Since the external thread material is considerably stronger than
that of the internal thread material, in accordance with 70.7.5,
formula (16) will be wsed to calculate the length of engagement
required. This formula is applied for LE based upon shear of the
internal thread. To confirm this assumption, lekz should be

calculated.

b. Ry cannot be calculated from formula (8) until a thread size is
selected. By definition, however, R, is the ratio of external
thread shear area to internal thread shear area. An approximation
of Ry, can be made using the simplified formulas for shear

areas so
Formula (5)

Formala (3) - °-833

Approximate Ry =

c. Ry is calculated from formula (9).

U’I'Sn
Ry = Tms. = 200 - g,.333
T8 DUUUY

d. Prom b and c above, Ry/R, = 2.5 approximately. This valuve
being greater than 1 oonglrm the use of formula (16) for
calculation of length of engagement

€. Prom fomla (16} it is seen that the 1ength of engagement must
be approximately 2.5 times as long as that required if shear in
the external thread were the controlling factor. Thus, since the
maximm available LE is 1.750 inches, the approximate LE required
for the screw to develop full strength is 1.750/2.5 = 0.700 inch.

f. Inasmxch as the hole is tapped in cast iron, a relatively coarse
thread would be required, that is UNC or coarser. The most
readily available screws would be UNC, Select thread sizes from
figure 2.B.2 which yield IE of approximately 0.700 inch. Figure
2.B.2 was developed fram formula (15).

For 1" ~ BUNC, LE/D = 0.594 and LE = 0.59%4
For 14 - TuNC, LE/D = 0.592 (est.) and LE = 0.656

8 o

For 12.- JuNC, LE/D = 0.600 (est.) and LE = 0.750
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For a bracket screw the preferred thread class is 22750 the

selected thread is 1_£_ JUNC-2A for the cap screw. The

. corresponding hole in the body would have a 1-1- 7Tnc-=

thread.

The thread should be checked in accordance with formula (16).
Formula (16) may be expressed as follows:

2a_ .
IE = x 1
3.1416Dymin x 2 R
4

with Ay = 0.7854 Cibsc - 0. 9743) 2. In this case, A, may
be read as
0.763 from table 8 of ASME B1.1-1989.

Dymin = 0.970 fram table 3A of ASME B1.1-1989.
3

p, = Formula (6b) _ 7 X Pymn
1° F
o 2 )
Sy n dmm[}-l- x 0.57735 {(dmin.- Dzmax)]
n ,
n=7
dmin = 1.1064 from table 3A of ASME Bl.1-1989.
Domax = 1.0416 from table 3A of RSME B1.1-1989.
50 Rl = 0,863

Ry = 0.333 from ¢ above.

Calculating from the above yields a required length of engagement

of 1.729 inches. This is acceptable since it is less than the
maximm available engagement length of 1.750.
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APPENDIX C

ey

AMERICAN MATIONAL FORYM (FF THREAD

. 100. Scope. This appendix provides general information about the obsolete
American National form screw threads. It is not a mandatory part of the
standard. See 5.2.1 for selection of standard Unified screw thread classes to
replace the American National form threads.

110. Profiles. Basic profile is the same as that of the Unified screw
thread except xcept that the width of the flat at the root is 0.125P. The design
profile for internal threads is the same as that of the Unified screw thread,
i.e., width of flat at the root is 0.250P.

120. Thread classes. There are 5 classes of American National form
threads. For information on Class 5, see FED-STD-H28/23, Class S
Interference-Fit Screw Threads. See below for other classes.

120.1 Allowances. Only Class 1 external threads have an allowance. Class 4
external threads have a negative allowance on the pitch diameter only.
Allowances are shown in Table II.C.l.

120.2 Tolerances. Pitch diameter tolerances for external and internmal
threads are shown in Table II.C.2. External thread major diameter tolerances
for Classes 1 and 2 equal twice their respective pitch diameter tolerances; the
Class 3 and 4 tolerances are the same as the Class 2. Internal minor diameter
tolerances for Classes 1, 2, 3 and 4 are equal to 0.1 times the design
(minimum) minor diameters.

120.3 Formulas.
Note: Pitch, P = 1/threads per inch.

120.3.1 Internal thread.

I

Min. major dia. = basic major dia.

0

Min. pitch dia. = min. major dia. - 0.649519P

Max, pitch dia.

min. pitch dia. +*TD, from Table II.C.2

min. major dia. - 1.082532p

Min, minor dia.

Max. minor dia. = min. minor dia. + 0.1 {min. minor dia.)

120.3.2 External thread.

Class 1 max. major dia. = basic major dia, - es; fram Table II1.C.1

Classes 2, 3, 4 max. major dia. = basic major diameter
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i." l'.' '

Min. major dia. = max. major dia. - Td from Table II.C.2-

fah B vapapay 1 - T e 3 demle A3 - memas Sy L W P~ N = N
LldbdEd 4y 4, 2 MdAX. Pluadl did. = Udk. lajul Ula. VO

Class 4 max. pitch dia. = max. major dia. ~ 0.649519P + es,
fram Table II.C.1

Min. pitch dia. = max. pitch dia. - Td, from Table II.C.2

Max. minor dia. = max. major dia. — 1.226869P

130. Designations. Standard American Kational form threads are designated

the same as the Unified threads except that series indicator does not use the
"U" and class does not have the "A" or "B" indication for “external® or
"internal”. Thus, a standard thread designation might read "1/2-13NC-2%, for

example.

A series designator "NS" is used for special combinations of

diameters, pitches and lengths of engagement.

140. Gages. Gages are designed in accordance with the principles of Unified
thread gage design. See FED-STD-H28/6, Gages and Gaging for Unified Screw
Threads — UN and UNR Thread Forms.
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. __ ;‘ "TARIE TI.C.1 - Allowance for American National Screw Threéds-:
Threads 'per Class ‘1 . " 'Class 4 negative
inch, tpi allowance esy allowance, es,

inch inch
80 0.0007
72 0.0007
64 0.0007
56 0.0008

48 0.0009 .

44 0.0009
40 0.0010
36 0.0011
32 0.0011

28 0.0012 0.0002

24 ¢.0013 0.0003

20 . 0.0015 0.0003

18 ) 0.001e 0.0003

16 0.0018 0.0004

. 14 0.0021 0.0004

13 10.0022 0.0004

12 0.0024 0.0005

11 0.0026 0.0005

10 0.0028 0.0006

9 0.0031 0.0006

8 0.0034 0.0007

7 0.0039 0.0008

6 0.0044 0.0009

5 0.0052 0.0010

4 1/2 0.0057 0.0011

4 0.0064 0.0013
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TABLE II.C.2 - Tolerances for American National Screw Threads ¥ . .

Pitch diameter tolerances . - .--Major- dia. tols,

Internal and external threads .External threads

Threads Class 1 Class 2 | Class 3| Class 4 | Class 1 | Classes 2,3,4,
per inch, .
tpi D/, | D,/ | TD,/Td, | TDo/M, | T 9

inch inch inch inch inch inch

80 0.0024 0.0017 0.0013 0.0048 0.0034

72 . 0.0025 0.0018 0.0013 0.0050 0.0036

64 0.0026 0.0019 0.0014 0.0052 0.0038

56 0.0028 0.0020 0.0015 0.0056 0.0040

48 0.0031 0.0022 0.0016 {.0062 0.0044

44 0.0032 0.0023 0.0016 0.0064 0.0046

40 0.0034 0.0024 0.0017 0.0068 0.0048

36 0.0036 0.0025 0.0018 0.0072 0.0050

32 -0,0038 " 0.0027 0.0019 0.0076 0.0054

28 0.0043 0.0031 0.0022 0.0011 0.0086 0.0062

24 0.0046 0.0033 0.0024 0.0012 0.0092 0.0066

20 0.0051 0.0036 0.0026 0.0013 0.0102 0.0072

13 0.0057 0.0041 0.0030 0.0015 0.0114 0.0082

16 0.006&3 0.0045 0.0032 0.0016 0.0126 0.0090

14 0.0070 0.0049 0.0036 0.0018 0.0140 0.0098

13 0.0074 0.0052 0.0037 0.0019 0.0148 0.0104

12 0.0079 0.0056 0.0040 0.0020 0.0158 0.0112

11 0.0085 0.0059 0.0042 0.0021 0.0170 0.0118

10 0.0092 0.0064 0.0045 0.0023 0.0184 0.0128

g - 0.0100 0.0070 0.0049 0.0024 0.0200 0.0140

8 0.0111 0.0076 0.0054 0.0027 0.0222 0.0152

7 0.0124 0.0085 0.0059 0.0G30 0.0248 0.0170

6 0.0145 0.0101 0.0071 0.0036 0.0290 0.0202

5 0.0169 0.0116 0.0082 0.0041 0.0338 0.0232

4 1/2 0.0184 0.0127 0.0089 0.0044 0.0368 0.0254

4 0.0204 0.0140 0.0097 0.0048 0.0408 0.0280

1/ Minor diameter tolerance for internal thread is one-tenth of the
minimm minor diameter.
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MITL.ITARY INTERESTS:
Custodians:
“Army - AR

Navy - AS
Air Force - 99

Review Activities:

m‘y - CR' EA' ER, ME
Air Force - 11, 15, 82

User Activities:

Army - AT, MI

FED-STD-H28/28

CIVIL AGENCY COORDINATING ACTIVITIES:

GSA - TFXE
DOT - ACO
NASA - JFK

PREPARING ACTIVITY:

DLA - IS

(DaD Project THDS-0082)
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