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FOREWORD

This SAE Aerospade Standard (AS) was generated to provide a technically identical n

-government

specification to the government specification MIL-S-8879C for the UNJ profileyinch screw threads.

The design requirements in this document, as well as the dimensionat verification requ
same as in MIL-S-

rements are the

The basic design ptofile of threads in this document; the diameter-pitch combinations gnd tolerances

are based on the Uhified Inch Standard. These profiles are notinterchangeable with M
profile inch screw threads.

This document spegifies the thread characteristics to be inspected under two distinct cl
category “Other Thiead” and “Safety Critical Thread”, o ensure dimensional conforma
standard engineeripg drawings and diameter-pitch. combination tables.

The dimensional ingpection methods for thread characteristics are outlined in FED-STI
ASME/ANSI B1.3

This document supersedes the cancellgd MIL-S-8879C specification and shall apply o

etric (MJ) or UN

ssifications,
ce to the

D-H28/20 and

ly to UNJ thread

designations. Thefe is a direct and exact cross reference of thread application interchgngeability data

of categories “Saf
application categorjes listed indAS8879; page 27, Table 10.

Critical” and.“Category Other” in the cancelled MIL-S-8879C spe¢

ification to the
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use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the
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1. SCOPE:

This SAE Aerospace Standard (AS) specifies the characteristics of the UNJ profile inch series of
screw threads, to include a mandatory controlled radius of 0.18042P to 0.1501 1P at the root of the
external thread and with the minor diameter of both external and internal threads increased to
provide a basic thread height of 0.5625H in order to accommodate the external thread maximum
root radius. The following detailed requirements are included:

UNJ basic profile and design profiles.
Standard seri f diameter-pitch

op

. Tables for sglected diameter-pitch combinations for aerospace screws, bolts, nuts, shaft and

ning screw threads, fluid fittings, and other component thread sizes.

. Tables for UNJ screw threads limiting dimensions and tolerances.
Symbols for|UNJ thread dimensions and tolerances.
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1.1 Purpose:

This documerit specifies the geometric characteristics of the UNJ series threads and the
verification requirements that are the exact andtechnical equivalent in the Military Specification
MIL-S-8879C] In addition, the purpose of this specification is to:

a. Define thg geometric requirements-for a selected series of Unified Screw Threads, Classes
3A and 3B, of FED-STD-H28/2'modified to control the root radius and increase the minor
diameter.

b. Establish fequirements.for continuous radius at the root of external threads.

c. Establish requirements for an increase in the minor diameter of both internal and external
threads to|accommodate the root radius.

d. Relate verifi he threaded product.

e. Provide default verification requirements if not otherwise specified.
f. Allow the use of methods of verification found in FED-STD-H28/20 and ANSI/ASME B1.3M.

g. Encourage the use of new or more efficient methods of verification, such as on-line or
statistical process controls.
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1.2 Field of Application:

The UNJ screw thread is intended for aerospace threaded parts and for highly stressed
applications requiring high fatigue strength, high resistance to vibration, where parts are physical
size and weight sensitive, and strength sensitive. lt is also intended where there is a no
allowance application found in Class 3 threads.

2. REFERENCES:

2.1 Applicable Documents:

2.1.1 Governmenf Documents: Standards. The following standards form a part-of.th{s document to
the extent specified herein. Unless otherwise specified, the issues of these documents shall be
those listed al? the issue of the Department of Defense Index of Specifications and Standards

(DODISS) and supplement thereto, cited in the solicitation (see 2.34).
STANDARDOS
FEDERAL

FED-STD-H28/1 Nomenclature, Definitions, and.Letter Symbols for Screw(Threads
FED-STD-H28/2 Unified Inch Screw Threads='UN and UNR Thread Form$
FED-STD-H28/4 Controlled Radius Root.Screw Threads, UNJ Symbol
FED-STD-H28/6 Gages and Gaging for Unified Screw Threads

FED-STD-H28/20  Inspection Method for Acceptability of UN, UNR, UNJ, M,|Jand MJ Screw
Threads

2.1.2 Nongovernment Publications: The following documents form a part of this document to the
extent specified herein. Unless)otherwise specified, the issues in the documents which are

DoD adoptgd are those listediin the issue of the DODISS specified in the solicitation (see
2.3.2).

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI/ASME B11 Unified Inch Screw Threads (UN and UNR Thread Form)

ANSI/ASME B1.2 — Gages-and Gagingfor Unified Inch Screw Threads—

ANSKVASME B1.3M  Screw Thread Gaging System for Dimensional Acceptability-Inch and
Metric Screw Threads (UN, UNR, UNJ, M, MJ)

ANSI/ASME B1.7M  Nomenclature, Definitions, and Letter Symbols for Screw Threads

ANSI/ASME B46.1  Surface Texture (Surface Roughness, Waviness, and Lay)

2.2 Order of Precedence:

In the event of a conflict between the text of this specification and the references cited herein, the
text of this document takes precedence.
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2.3

2.3.1

2.3.2

3. REQUIREMENTS:

3.1

3.2

3.2.1

3.2.2

Sources of Document:

Military Specifications and Standards: Copies of the referenced federal and military
specifications and standards are available from DODSSP, Subscription Services Desk, Building
4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.

Sources for Nongovernment Publications: Copies of ANSI and ANSI/ASME documents may be
purchased from ANSI, 11 West 42nd Street, New York, NY 10036-8002. Copies of SAE
publications may be purchased from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-
0001.

Application Category Requirements:

The application categories shall be determined and specified in either the thread designation, a
general note, yeferenced specification, or the purchase order for'the threaded prgduct made in
accordance with this document. These application categories determine the leve} of inspection
requirements.| The application categories are “Safety Critical Threads” (see 6.2.9) and “Other

aser's
is not feasible, for
example, replacement of inventory:stock, the application category shall be “Other| Threads”.

The use of stgndard UNJ threads shall be given first consideration in the design gf new

reference to
facilitate the \aximum usage of a Ilmlted number of threads Terms for charactetistics of thread
shall be as defined in 3 3 3 STD-H28/1 and
ANSI/ASME B1.7M.

Standard UNJ Series: The standard UNJ series of threads consists of three series with graded
pitches (coarse, fine, and extra fine) and three series with constant pitches (8, 12, and 16
threads per inch). Standard UNJ threads shall be selected from those with diameter-pitch
combinations listed in Tables 1 through 6.

Special UNJ Series: The special UNJ series of threads consists of all controlled root radius
threads with combinations of diameter and pitch that are not included in the previous standard
UNJ series.

-4-
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3.3 Designations:

The threads described herein shall be designated in the following manner indicating the nominal
diameter, number of threads per inch, thread series symbol (that is, thread form, controlied root
radius symbol, and thread series), thread class including the external “A” or internal “B” thread
symbol and application category. The identifying letter “J” in the thread series symbol is
restricted to use in the designation of threads defined by this document. Reference to

AS8879 shall be made in either the threads designation, a general note, or in a reference
document.

3.3.1 Standard UNJ Thread Designations: Threads selected from the standard UNJ|series shall be
designated|in Figure 2.

Example

External thread:

0.2500 - 28 UNJF-3A Safety Critical Thread
AS8879

0.2500 - 28 UNJF-3A
AS8879

Internal thread:

0.2500 - 28 UNJF-3B Safety Critical Thread
AS8879

02500 - 32 UN I EE - 3. B\ Safety Critical Thread

Application Category See 3.1

Internal Thread
Thread cldss
Class of Fit

Extra Fine Th

Controlled Root Thread Series
radius symbol

Unified thread form

Number of threads per inch

Nominal Diameter

FIGURE 2
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3.3.2 Special UNJ Thread Designations: The identifying letter “S” shall be included in the thread
series symbol to indicate a special thread. Special diameter-pitch combinations developed in
accordance with this specification shall be designated in Figure 3:

Example

External thread:

8.8750 - 8 UNJS-3A Safety Critical Thread

3.4 Thread Charag
3.4.1 Thread Data

3.4.1.1 Basic Thre
accordanc

3.4.1.2 Standard |
limits of siz

Major diameter 8.735 t0 8.750
Pitch diameter 8.6625 to 8.6688
Minor diameter 8.5918 to 8.6056
Root radius 0.0188 to 0.0226
AS8879

Internal thread:

8.8750 - 8 UNJS-3B

Major diameter 8.750 MIN
Pitch diameter 8.6688 to 8.6769
Minor diameter 8.6283 to 8.6433
AS8879

FIGURE 3

tteristics:

ad Data: Thebasic thread data for threads with standard pitches shall be in

b with Taple(7.

NJ Thread Data: Threads, in accordance with this specification, sh
e-specified in Tables 1 through 6, for the diameter-pitch combinatio

all be within the
hs shown

herein. C

aracteristics-shallinclude 'r_\ihﬂh diameter size _maior diameter size
racterstcs-—sh . v J y

nd minor

diameter size. “GO” functional diameter size shall be within pitch diameter limits.
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3.4.1.3 Special UNJ Thread Data: Dimensions for threads of special diameter-pitch combinations

3.4.2

3.4.3

3.4.4

345

3.4.5.1

3.4.5.2

3.4.53

shall be computed from the formulas in Table 8.

External Threads: External threads shall be of the Unified form, in accordance with
FED-STD-H28/2 and ANSI/ASME B1.1 (Class 3A), altered at the root so that the flanks of the
adjacent threads are joined by one continuous smoothly blended curve tangent to the flanks at
a thread depth of 9H/16, where H is the height of the sharp V thread. The root radius (radius of

curvature) tangent to the flanks shall be between 0.18042 pitch and 0.15011 pitch (see Figures
4 and 5).

Internal Thrpads: The internal threads shall be of the Unified form, in accordarice with
FED-STD-H28/2 and ANSI/ASME B1.1 (Class 3B), modified at the minor diameter (truncated to
5H/16) to the values given in Tables 1 through 6 (see Figures 5 and 6).

Length of Epgagement and Tolerances: The length of engagementfor UNJC, UNJF, and
8UNJ serie$ threads upon which their specified tolerances are based is equal tp the basic major
diameter. These tolerances are applicable for lengths of engagement of these fthreads of 1.0
and 1.5 times the basic major diameter. The length of engagement for UNJEF| 12UNJ, and
16UNJ serigs threads upon which their specified tolerances are based is equaljto 9 pitches.
These tolergnces are applicable for lengths of engagement of these threads of|5 to 15 pitches.

Variations: | The combined effect of variations in the following characteristics shall not exceed
the pitch digmeter tolerance.

Pitch Diameter: No portion of the compiete thread shall be permitted to project beyond the
envelope |defined by the maximum-material limits on the one hand, or beyond that defined by
the minimjum-material limits on thé. other, and thus be outside of the tolerancg zone specified.

Lead and|Flank Angle: Theead shall be the number of thread starts divided|by the number
of threads per inch. The flank angle shall be 30 degrees. The diameter equiyalent of

Circularity (Roundness) (See 6.2.1): The product screw thread pitch diametgr shall be
circular within’a tolerance zone of one-half the pitch diameter tolerance wherg pitch diameter
toleranceli i i i i i

h or larger, the
tolerance zone is 0.002 inch. When circularity is checked using pitch diameter indicating
gage segments or rolls, the circularity tolerance is equal to one-half the difference between
maximum and minimum pitch diameter readings. Threads 1.5000 inches and larger with

16 threads per inch or less may exceed the tolerance by 0.002 inch over a maximum arc of
15 degrees, in the direction of minimum material in this area provided that this overcut does
not result in raised material on the thread flanks or roots. The tolerance shall fall within the
pitch diameter tolerance except above the 15 degree arc.
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TABLE 8 - Special Diameter-Pitch Computations

Dimensions for threads of special diameter-pitch combinations
shall be computed by the following formulas:

internal Threads:

External Threads:

Maximum major diameter
Minimum major diameter

Basic major diameter.

Maximum major diameter minus tolerance specified in Table 7,

Maximum pitd

Minimum pitc

h diameter

h diameter

Maximum mirnor diameter

Minimum min

Maximum rog
Minimum roof

Minimum maj
Minimum pitc

Maximum pit

Minimum min|

pr diameter

t radius
radius

pr diameter
h diameter

h diameter

or diameter

Maximum miror diameter

Minor diametér tolerance

o

colurm 20-hereir:
Basic major diameter minus 0.649519p. See Table
column 14 herein.

Maximum pitch diameter minus tolerance specified
ANSI B1.1.

7,

in

Maximum pitch diameter minus 0.50518p. See Table 7,

column 18 herein.
Minimum pitch diameter minus 0.56580p. See Tab
column 19 herein.

0.18042p. See Table 7, column 8 herein.
0.15011p. See Table 7, coltmn 7 herein.

Basic major diameter.
Maximum major diameter minus 0.649519p. See T
column 14 herein.

Minimufm pitch diameter plus tolerance specified in
ANSI| B1.1, Table 38.

Basic major diameter minus 0.97428p. See Table
column 16 herein. Round up to the next larger four
decimal, unless the fifth place is zero.

Minimum minor diameter plus the internal thread m
diameter tolerances.

fo.05 %pz +0.03 p/D] - 0.002 except that the toler3
shall not be greater than 0.259809p nor less than 0

e7,

able 7,

5
h place

nor

nce
135315p

Tor threads 13 per inch and finer. For threads 12 per inch and

coarser, the tolerance is equal to 0.120p.
where:

p = pitch
D = basic major diameter

NOTE: Dimensions of special threads shall be rounded off to 4 decimali places as required after ali
computations are made.
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FIGURE 4 - External Thread Maximum Material Condition
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FIGURE 5 - Disposition of Tolerances and Crest Clearances
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FIGURE 6 - Internal Thread Maximum Material Condition
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3.4.5.4 Taper: Taper of the pitch diameter based on the length of engagement in 3.4.4 shall be
within 0.4 of the pitch diameter tolerance.

3.4.6 Incomplete Threads: Unless otherwise specified, the runout threads on externally threaded
parts shall be no less than one nor more than two pitches in length. The threads shall run out
onto the shank, eliminating any abrupt change in cross sectional area. The root of the runout
threads shall be radiused. The radius, as it approaches the unthreaded portion of the shank,
shall be no less than the radius of the full thread portion. '

3.4.6.1 Lead Threads: Unless otherwise specitied, the entering end of external threads and the
entering end of internal threads may be outside the specified limits of size fora length not to
exceed twq pitches, including chamfer. In no case shall the lead threads-éxcegd the
maximum material limit of size specified herein.

3.4.7 Material Limits for Coated/Plated Threads: When externally threaded parts are {o be
coated/plated, the minimum pitch diameter shall not be reduced By more than 0.001 inch on all
threads for which the pitch diameter tolerance specified herein,;does not exceed [0.0035 inch.
For threaded parts for which the pitch diameter tolerance specified herein is greater than
0.0035 inch, the minimum pitch diameter may be reduced by an amount equal t¢ 0.3 times the
pitch diameter tolerance but not more than 0.0015 inchAll external thread elements shall be
within the adjusted tolerance before coating. Internalthread to be coated/plated may be
increased by|the same amount permitted for external threads. All internal thread elements shall
be within the|adjusted tolerance before coating.\"The material limits for coated/plated threads
shall be the game material limits as required in this specification for uncoated/unplated threads.

3.4.7.1 Coating Threads with Solid Film Lubricant: External thread to be coated with golid film
lubricant shall not have the minimum-pitch diameter reduced by more than 0.0p1 inch.
Internal threads to be coated with solid film lubricant shall not have the maximym pitch
diameter increased by more than 0.001 inch. The variation in pitch diameter t9 accommodate
solid film Iubricant is not in‘addition to that specified in 3.4.7 if another coating |s applied
before the solid film lubricant. The solid film lubricant may be removed for gaging. The parts
shall be re¢oated with-asolid film lubricant prior to restocking or usage.

3.4.8 Runout (See|6.2.8). The circular runout of the external thread major diameter cylinder and
internal thregd-minor diameter cylinder with the pitch diameter cylinder shall not xceed twice
the pitch diametertolerancs-

3.4.9 Surface Roughness: Cenrtain thread applications may require control of the surface roughness
of the thread flanks, roots, or crests. The surface roughness requirement shall be specified, if
necessary, on the drawing, product specification, or specification sheet. Due consideration
shall be given to the practical method of production and the surface roughness commensurate
with that method. Unless otherwise specified on the drawing, product specification, or
specification sheet, the surface roughness of the thread flanks and roots shall be no greater
than 63 pin Ra for external threads and 100 pin Ra for internal threads in accordance with
ANSI/ASME B46.1.
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