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(R) Nuts, Self-Locking, Steel
High Strength, All Metal
450 °F Use, UN and UNJ Thread Form
FSC 5310

RATIONALE
Add cadmium notice and introduction of sampling data including the updating of paragraphs 4.2 and 4.3 and the addition
of Tables 8 through 12, addition of new paragraph 3.2 headed design, new paragraph 3.12 discontinuities and general
updating.
1. SCOPE
1.1 Type

This specification covers all metal, self-locking wrenching nuts, plate nuts, shank nuts, and gang channel nuts made of a
carbon or low alloy steel.

1.2 Application

For use up to approximately 450 °F where high strength nuts with UNJ thread form are required.

2. REFERENCES

2.1 Applicable Documents

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the
event of conflict between the text of this document and references cited herein, the text of this document takes

precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption
has been obtained.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
suggestions.

Copyright © 2020 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE. ™
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2.1.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

AMS2400 Plating, Cadmium
AMS6322 Steel Bars, Forgings, and Rings 0.50Cr - 0.55Ni - 0.25Mo (0.38 - 0.43C) (SAE 8740)

AMS6370 Steel, Bars, Forgings, and Rings 0.95Cr - 0.20Mo (0.28 - 0.33C) (SAE 4130)

AS954 Wrenches, Hand, Twelve Point, High Strength, Thin Wall

AS1310 Faster Torque for Threaded Applications, Definitions Of

AS3071 Acceptance Criteria - Magnetic Particle, Fluorescent Penetrant, and Contrast Dye Penetrant Inspection
AS7452 Bolts and Screws, Steel, Low Alloy Heat Treated, Roll Threaded

AS8879 Screw Threads - UNJ Profile, Inch Controlled Radius Root with Increased Minor Diameter

2.1.2 U.S. Government Publications

Copies of these documents are available online at http://quicksearch.dla.mil.

MIL-S-7742 Screw Threads, Standard, Optimum Selected Series: General Specification For
MIL-PRF-7808 Lubricating Oil, Aircraft Turbine Engine, Synthetic Base
2.1.3 ASME Publications

Available from ASME, P.O. Box 2900, 22 Law Drive, Fairfield, NJ 07007-2900, Tel: 800-843-2763 (U.S./Canada), 001-
800-843-2763 (Mexico), 973-882-1170 (outside North America), www.asme.org.

ASME B46.1 Surface Texture (Surface Roughness, Waviness, and Lay)
ASME Y14.36M Surface Texture Symbols
2.1.4 NAS Publications

Available from Aerospace Industries Association, 1000 Wilson Boulevard, Suite 1700, Arlington, VA 22209-3928, Tel:
703-358-1000, www.aia-aerospace.org.

NASM1312 -14 Fastener Test Methods, Method 14 Stress Durability, Internally Threaded Fasteners
2.1.5 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, Tel:
610-832-9585, www.astm.org.

ASTM E140 Standard Hardness Conversion Tables for Metals Relationship Among Brinell Hardness,
Vickers Hardness, Rockwell Hardness, Superficial Hardness, Knoop Hardness, and
Scleroscope Hardnes

ASTM E1444/E1444M  Standard Practice for Magnetic Particle Testing

ASTM D3951 Commercial Packaging Standard Practice for
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2.2 Definitions

Refer to AS1310 for definitions related to fastener torque.

BURR: A rough edge or ridge left on the metal due to a cutting, grinding, piercing, or blanking operation.

DEFECT: Any nonconformance of the unit of product with specified requirements.

DEFECTIVE: A unit of product which contains one or more defects.

PRODUCTION INSPECTION LOT: Shall be all finished parts of the same part number, made from a single heat of alloy,
heat treated at the same time to the same specified condition, produced as one continuous run, and submitted for
vendor’s inspection at the same time.

ROOM TEMPERATURE: Ambient temperature (68 °F approximately).

TIGHT BURR: A burr closely compacted and binding in the periphery of a part without any loose ends and is within the
dimensional limits of the part.

2.3 Unit Symbols

° - degree, angle

°F - degree Fahrenheit

in? - square inch

HRC - hardness, Rockwell C scale

uin Ra - microinch, roughness average

Ibf - pound-force

Ibfin - pound-force inch, torque
psi - pound-force per square inch
cpm - cycles per minute

% - percent (1% = 1/100)

3. TECHNICAL REQUIREMENTS
3.1 Material

Shall be a carbon or low alloy steel, such as AMS6322 or AMS6370, as specified on the part drawing. Parts shall be
hardened and tempered to meet the performance requirements of 3.7.
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3.2 Design

3.2.1 Dimensions

The dimensions of finished parts, after all processing, including plating, shall conform to the part drawing.
3.2.2 Geometric Tolerances

Part features shall be within the geometric tolerance specified on the part drawing when inspected by conventional
measuring methods, except bearing surface squareness shall be measured as noted in 3.4.1.

3.2.3 Surface Texture

Surface texture of finished parts, prior to plating, shall conform to the requirements as specified on the part drawing,
determined in accordance with ASME B46.1. Surface texture symbols per ASME Y14.36M.

3.3 Construction

Each nut shall be a self-contained unit including the self-locking device. The locking device shall not operate by means of
separate movement from the installation and shall not depend on pressure on the bearing surface for the locking action.
The locking device shall be set to meet the locking torque requirements of 3.7.3 when used with either UN (MIL-S-7742)
thread form, Class 3A, or UNJ (AS8879) thread form external threads. Tool marks resulting from producing the locking
feature shall blend smoothly without abrupt change.

3.4 Threads

UNJ thread form and dimensions in accordance with AS8879.

3.4.1 Bearing Surface Squareness

The bearing surface shall be square (flat to concave) with the thread pitch cylinder axis within the limits specified on the
part drawing. Bearing surface shall not be convex. Bearing surface squareness shall be tested using a table squareness
gage and feeler gage. The squareness requirement shall apply to the complete bearing surface of the nut except that, for
nonfloating plate nuts having a bearing surface exceeding 1.5 times the thread major diameter, the squareness
requirement shall, unless otherwise specified on the part drawing, apply only to the portion of the bearing surface of the
nut contained within a diameter equal to 1.5 times the thread major diameter. The nuts to be inspected shall permit at
least three complete turns of engagement on the thread arbor of the squareness gage; plating or coating may be stripped
if necessary to meet this requirement. Multipiece floating plate nuts shall have the nut element removed from the retainer
for checking thread squareness.

3.4.2 Plating or Coating Allowance

Internal thread plating or coating allowance shall be as specified in AS8879, unless otherwise specified on the part
drawing.

3.5 Plating
Nuts shall be cadmium plated in accordance with AMS2400.
3.6  Lubrication

The nuts may be provided with a wax type coating which will prevent nut-bolt seizure at initial installation provided such
treatment is applicable to all production nuts of the same part number.

3.7 Performance

Nuts shall conform to the following requirements; all tests shall be conducted on representative nuts assembled on bolts
of any convenient length and on which the nuts will assemble freely, with the fingers, up to the splf-lomwm ents
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3.7.1 Axial Tensile Strength

Not less than four nuts in the as-received condition and four nuts which have been heated to 450 °F £ 15 °F, held at heat
6 hours + 0.25 hour, and cooled to room temperature shall be assembled on alloy steel bolts hardened and tempered to
not lower than 40 HRC, and having AS8879 threads. Each nut-bolt assembly shall be tested at room temperature in axial
tension, using a bearing plate to grip the nut. The diameter of the hole in the bearing plate shall be 0.030 to 0.034 inches
greater than the basic major diameter of the bolt thread, and the bearing plate thickness shall be not less than the major
diameter of the bolt thread. Edges of the hole in the bearing plate shall be broken 0.010 to 0.015 inches. Axial tensile
strength of the nut shall be not lower than the load values specified in Table 1 and the nuts shall not crack during test;
tests need not be run to destruction. The axial tensile load shall be applied to the nut slowly at a rate equivalent to:

Load, Ibf / min = D?* x 78,000 (Eq. 1)
where:

D = Nominal major diameter of thread

Table 1 - Axial tensile load

Nut Axial Tensile Load
Thread at Room Temperature

Size Ibf minimum /1/
0.1120-40UNJC-3B 795
0.1120-48UNJF-3B 907
0.1380-32UNJC-3B 1,190
0.1380-40UNJF-3B 1,400
0.1640-32UNJC-3B 1,914
0.1640-36UNJF-3B 2,056
0.1900-32UNJF-3B 2,805
0.2500-28UNJF-3B 5,210
0.3125-24UNJF-3B 8,389
0.3750-24UNJF-3B 12,940
0.4375-20UNJF-3B 17,440
0.5000-20UNJF-3B 23,780
0.5625-18UNJF-3B 30,210
0.6250-18UNJF-3B 38,410

/1/ Requirements above apply to companion bolts with UNJ threads to Class 3A tolerance. Area upon which stress for axial tensile load requirements is
based on the area at 0.75H thread depth and calculated from the following equation:

A = 0.7854[D - (1.5H)]> = 0.7854[D — (1.2990 / n)]? (Eq. 2)
where:
A = Area at 0.75H thread depth, in?
H = Height of sharp V-thread = (cos 30°)/n, inch
n = Number of thread pitches per inch
D = Major diameter, maximum, inch
Load requirements for axial strength load is based on 160,000 psi stress as shown in Equation 3:

Axial tensile load = 160,000 psi x A, Ibf (Eqg. 3)

For sizes not shown, axial tensile strength loads for nuts shall be based upon the respective bolt stress area using the
above equations and 160,000 psi stress. Documents
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3.7.1.1 Shank Nuts

Nuts with shanks designed to be flared at assembly (see Figure 1) shall be tested as in 3.7.1 except that the hole in the
bearing plate shall be 0.004 to 0.008 inches greater than the maximum allowable shank diameter. It is not necessary to
flare the shank for this test. The bearing plate hole shall be chamfered sufficiently to clear the shank nut bearing surface-
to-shank maximum fillet.

Figure 1 - Flange assembly, flared shank nut
3.7.2 Wrench Torque

This test is applicable to wrenching nuts with a hexagon or double hexagon wrenching feature. For this test only, all nuts
shall be cleaned to remove all trace of any lubricant, wax, or anti-seize coating or compound. At least three nuts shall be
tested at room temperature for wrench torque by assembling a nut on a bolt having sufficient strength. The nut shall be
tightened against a bushing with a hole as in 3.7.1 and having hardness not lower than 40 HRC, and surface roughness of
63 microinch Ra. Nuts shall withstand 12 successive applications of the torque specified in Table 2 without destroying the
wrenchability of the nut. Wrenches used for this test shall be the open-end or socket type. conforming to AS954 for double
hexagon nuts.

Table 2 - Wrench torque

Nominal Wrench Torque
Thread Diameter Minimum

inch Ibf-in
0.1120 14
0.1380 30
0.1640 40
0.1900 82
0.2500 205
0.3125 450
0.3750 730
0.4375 1,130
0.5000 1,650
0.5625 2,000
0.6250 2,750

3.7.3 Locking Feature Torques

The locking feature torques shall be measured and recorded for not less than 10 new nuts, selected at random from the
lot, for each of the tests required in 3.7.5. Loading, and conditioning for the five-cycle test of 3.7.5.2, shall be in
accordance with 3.7.3.1. Test bolts shall conform to 3.8 or shall be equivalent threaded parts. Test fixtures shall conform
to 3.7.3.1.2. Tests shall be conducted at room temperature. The end of the bolt shall extend within 1.5 to 3 thread turns
through the top of the nut at the start of the test. The test shall be run in such a manner that a dependable measure of
torque will be obtained. The increase in temperature of the nuts during the test shall not exceed 74 °F. The maximum self-
locking torque and minimum breakaway torque (see AS1310) shall not exceed the values in Table 3 as required by the
reusability tests in 3.7.5.
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Table 3 - Locking feature torques

Minimum Minimum Maximum Maximum
Breakaway Torque Breakaway Torque Self-Locking Torque Self-Locking Torque
Nominal Ibf-in Ibf-in Ibf-in Ibf-in
Thread Size 11/ 12/ 13/ 14/

0.1120-40 0.5 1 4 8
0.1120-48 0.5 1 4 8
0.1380-32 1 2 7 14
0.1380-40 1 2 7 14
0.1640-32 15 3 11 22
0.1640-36 15 3 11 22
0.1900-32 2 4 15 30
0.2500-28 35 7 30 60
0.3125-24 6.5 13 60 120
0.3750-24 9.5 19 80 160
0.4375-20 14 28 100 200
0.5000-20 18 36 150 300
0.5625-18 24 48 200 400
0.6250-18 32 64 300 600

11/ Minimum breakaway torque for 12-cycle, room temperature as received test; 5-cycle, loaded and conditioned test;
permanent set test.

/2] Minimum breakaway torque for single-cycle, loaded, room temperature test.

13/ Maximum self-locking torque for 12-cycle, room temperature as received test; single-cycle, loaded, room
temperature test; permanent set test.

NOTE: For the permanent set test, at initial installation, values may be exceeded for 20% of the parts tested when
bolt first enters locking feature, provided all parts are within the specified limits after a minimum of two thread
pitches, including chamfer, protrudes through the top of nut.

14/ Maximum self-locking torque at removal for 5-cycle, loaded and conditioned test.

3.7.3.1 Loading and Conditioning

Nut-bolt assemblies shall be lubricated in accordance with 3.10 and loaded in axial tension to 90,000 psi at room
temperature on a spacer-type fixture in accordance with 3.7.3.1.2. Loading shall be determined by elongation
measurement of the bolt at room temperature. Allow assembly to remain stressed at room temperature for not less than
1 hour, remeasure, and adjust to 90,000 psi. The loaded assemblies shall then be heated in a furnace to 450 °F + 15 °F,
held at heat for 6 hours + 0.25 hour, removed from furnace, cooled to room temperature, and unloaded by loosening nut
one-half turn and record break loose torque. Breakaway and self-locking torques shall be measured and recorded as the
nut is removed from the bolt. In case of wrenchable nuts, the nut shall be turned relative to the fixture; in the case of
anchor or channel nuts, the bolt head shall be turned. The wrenchability of the tested nuts shall not be destroyed by the
test.
3.7.3.1.1 Loading

The correct elongation for bolts to load the nuts to 90,000 psi axial tensile stress in the bolt shall be determined by using a
modulus of elasticity of 29,500,000 psi. Stress area of the bolt shall be the area at the maximum minor (root) diameter of
the external thread. The elongation of bolts shall be 0.0030508L, where L = bushing length as in Figure 2.
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