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MIL- N- 8922
28 January 1972

MILITARY SPECIFICATION

NUT, SELF-LOCKING, STEEL, 220 KSI Ftu, 450” F

This specification is mandatory for use by all
Departments and Agencies of the Department
of Defense.

1. SCOPE

1.1 This specification covers self-locking, alloy steel nuts
for use in temperatures up to and including 450° F., in conjunction with tensile
bolts and screws having class UNJ F-3A threads conforming to MfL-S-8879.

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of
invitation for bids or request for proposaf, form a part of this specification to
tbe extent specified herein:

SPECIFICATIONS

Federal

QQ-P-416

TT-N-97

TT-M-261

TT-I-735

TT-E-751

PPP-B-566

PPP-B-601

Plating, Cadmium (Electrodeposited)

Naphtha; Aromatic

Methy l-Etby 1- lCetone (for use in Organic
Coat ings)

Isopropyl Alcohol

Ethyl Acetate, Technical, Organtc
Coatings Use

Bnxes, Folding, Paperboard -

Boxes, Wood, Cleated-Plywood
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Federal (continued)

PPP-B-621

PPP-B-636

PPP-B-665

PPP-B-676

hlilitary

hllL-P-116

IWL-S-5000

MfL-C-5541

MfL-s-Go49

hllL-I-G8G8

MfL-F-7179

hlfL-S-7502

MIL-A-8625

hllL-S-8802

MIL-S-8879

2

130xes, Wood, Nailed and Lock-Corner

Box, Fiberboard

Boxes; Paperboard, hletaf stayed
(including Stay Material)

Boxes, Set-u., Paperboard

Preservation. Methods of

Steel, Chrome-Nickel-Molybdenum
(8740 Bars and Reforgiog Stock)

Chemical Films for Aluminum and
Aluminum Alloys

Steel, Chrome-Nickel-Molybdenum
(8740) Bars and Reforging Stock

Inspection Process, Magnetic Particle

Finishes and Coatings; General Spcifica-
tion for Protection of Aircraft and Air-
cratl Parts

Sealing Compound, Integral Fuel Tanks
and Fuel Cell Cavities, High Adhesion,
Accelerate r Required

Anodic Coatinge, for Aluminum and
Aluminum Alloys

Sealing Compound, Temperature-Resistit,
Lntegral Fuel Tanks and Fuel c611 Cavities,
High-Adhesion

Screw Threads, Controlled Radius Root
With Increased Minor Diameter; @neral “o
Specification for

4
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Mllikq’ (continued)

MIL-B-8906

MIL-W-8982

MIL-L-10547

MIL-C-81562

STANDARDS

Military

MIL-STD-105

MIL-STD-129

MIL-STD-1312

MS21297

ANSI (fJSAS) B-46.1

MIL-N-8922

Bolt, Teneile, ~eel, 220KSI Flu, 450” F,
External Wrenching, Flanged Head

Wrenches, S@edsocket and Bex, Square
Drive, High Strength, Thin Wall

Liners, Case, and Sheet, Overwrap,
Water-Vaporproof of Waterproof, Flexible

Coating, Cadmium and Zinc (Mechanically
Deposited)

Sampling Procedures and Tables for
inspection by Attributes

Markfng for Shipment and Storage

Fasteners, Test Methods

Bolt, Tensile, Steel, 220 KSl Ftu, 450” F,
External Wrenching. Flanged Head

Surface Texture, Wavfness amf Lay

(When rsquestiog applicable documemts, refer to both title and number.
Copies of unclassified documents may be obtained tiom the Commanding Officer,

I Naval Publications and Forms Center, 5601 Tafmr Avenue, Philadelphia,
Pennsylvania 19120. Requests for copies of classified documents should be

I
addressed to the Naval publications and Forms Center, via the cognizant
Government representative. )

o‘o 3
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3. REX)UfREMENTS

3.1 Qualification - The MS 21084 nut furnished under this
specification shali be a product which is in accordance with the applicable
approved standard and bas been teeted and has passed the qualification tests
epecifted herein, and is listed on or is approved for lieting on the applicable
Qualified Products List. (See 6. 3).

3.1.1 Requalification - Rr.qualification wtll be required in the
event any change is made in tbe product design, material, heat treatment,
finish, or lubrication.

3.2 Definitions - For definitions of terms used in this specifi-
cation, see 6.4.

3.3 Materials - The nuts shail be fabricated from materiais
as speciffed on the nut standard.

3.3.1 Decarburlzation - The permissible depth of decarburiza-
tion fpartlal pius fuii) shall not exceed 0.003 inch. Heat-treating furnace
atmospheres shall not increase the surkce carbon content above that allowed
for the core.

3.4 Construction - Nute shall be of tbe prevailing torque-type.
The lockfng device sbail oot operate by meane of separate movement as a result
of installation and shall not depend upon preseure on the bearing surface for
locking action.

3.4.1 Wrenchbg element - Wrenching element ehati be in accord-
ance with applicable standard.

3.4.2 Bearing surface - The bearing eurface shall be normal to
the axis of the pitch diameter of fbe tbemfe within the values specified on the
e@icable standard or drawfng.

3.4.3 Threads - Unless otherwiee specified, thread dimensions
shall be in accordance with MfL-S-8879. Threads used on the locking device
may be di6placed in any manner which will provide self-locking nuts conforming
to this specification. Thread gaging shslf be performed after plating lo accord-
ance with the applicable thread specification, (except that the nut with licidog
device incorporated but without lubricant shall allow the gu plug gage members
to enter a minimum of three-fourths turn before engagement of the locking device).
When lubricant prevcnta use of sbmfard g.ges, f.be nut sh~l permit free rotitionai
(finger torqued) boit engagement of at least three-fourths turn.

‘\
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3.5 Plat[ng -The nuts shalibe cadmium plakd in accordance
(4

●
with theapplieable standardor drawing.

3.6 Dry film lubricant -The nutwhen provided with adxy
film Lubricant coath’igsba llpasst heapplicabletests speciftedin 4.5.8. The
qualified products list shail identify the lubricant coating and it shall not be
changed without requalification of the nut.

3.1 Axial strength -The nuts shatlhave aminimumaxiaf
strength of not less than the values specified in table I when tested as specified
in 4.5.2.

3.8 Torque ~

3.8.1 Wrench torque - The nuts shall wttbstand the wrench torque
values speci i’ied in table I, when tested as specified in 4.5.3.1. Upon completion
of the test,. the nut shall show no indications of permanent deformation which may
prevent its proper application and removat with a socket-type wrench conforming
to MIL-W-8982. The nuts shall show no evidence of crackfng when teeted in ac-
cordance with 4.5.7.

a 3.8.2 Tomtue effectivity, room temperature - Tbe nuts shall not
exceed the room temperature maximum locking torque nor prnduce less than the
minimum breakaway toque specified in table III, when tested as specifted tn

● 4.5.3.2.
—

3.8.2.1 Torque effectivity, 450” F - The nuts shall not exceed the
roem temperature after bake maximum lockhg torque nor produce less than the
minimum breakaway to~ue specified in table III, when tested as specified in
4.5.3.2.1.

3.8.3 Locking torque - The nuts shall not exceed the roem temper-
ature maximum locking torque nor produce less than the 1st cycie minimum break-
away tnrque specified in table fll, when tested as specified in 4.5.3.3.

3.8.4 Permanent set - The nuts shall not exceed the maximum
locking torque nor be less than the minimum break? way torque specified in table
IU when tested as specified in 4.5.3.4.

3.9 Accelerated vibration - The nuts sba.11 withstand the vibra- _ .
tion test specified in 4.5.4.

3.10 Stress durability - The nuts shali show IBJ evidence of crack-
ing when tested as specified in 4.5.5.

I 3.11 Stress corrosion - The nuts sbalf show m evidence of crack-

F

tog when tested as specified in 4.5.6.

. .
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MIL-N-8922

:ross Sectional
Area (Sq-In)

.0226

.0404

.0640

.0951

.1288

.1717

.21’76

.2724

.3952

.5392

.7027

.9007
1.1232
1.3703
1. G420

Axial Strenj

Nominal
Size

10-32
1/4-28
5/16-24
3/8-24
7/16-20
1/2-20
9/16-18
5/8-18
3/4-16
7/8-14

1 -12
1-1/8-12
1-1/4-12
1-3/8-12
1-1/2-12

TABLE I

ixial Strength Values determined !

, & Wrench To~ue

Axial Strength
Minimum (Lbs. )

4,970
8,870
14,100
20,900
28,300
37,800
47,900
59,900
86,900
119,000
155,000
198,000
247,000
301,000
361,000

Wrench Torque
Minimum (LIS-ldm.

85
210
450
730

1,100
1,400
2,000
2,600
4,400
7,200
10,300
13,000
16,000
19,000
22,000

m Formula Wa = Ftu A:
Vhere A = Cross sectional area (Sq-in) as tabulated.

Area based on maximum P. D. of bolt thread.
Ftu -220 KS[ Wa ‘=Axial Strength (Ibs. )

TABLE 11

Stress Durability & Stress Corrosion

Nominal
Size

10-32
1/4-28
5/16-24
3/8-24
7/16-20
1/2-20
9/16-16
5/8-18
3/4-16
7/8-J 4

1 -12
1-1/8-12
1-1/4-12
1-3/8-12
1-1/2-12

Nominal Grip
Length of Doit (In. )

2.00
2.00
2.00
2.00
2.50
2.50
2.50
2.75
2.75
2.75
3.00
3.00
3.00
3.00
3.00

Bolt
Elongation (In. )

.0070

.0073

.0076

.0060

.0096

.0101

.0103

.0114

.0122

.0126

.0138”

.0144

.0149

.0154

.0159
I
&
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TABLE II (cent’d)

Test bolt shall be stressed by torquing the nut until elongation is
within .0005 of value specified. This elongation will indicate a
stress of 50% of the minimum axial strength.

Bolt elongations are calculated using bushing assembly lengths “A”
(dimensions “Lr’ per table M).

Other bolt grip lengths permissible. Calculate elongation per Test
14, MIL-STD-1312, using values for “A” equal to nominal grip length
plus three times the thread pitch.

3.12 Discontinuities - Discontinuities in the nuts sbatf not ex-
ceed the depth limitations shown in table w when examined as specified in 4.5.7.
Care shall be exercised not to confuse cracks with discontinuities. A crack is
defined as a clean crystalline break passing through the grain or grain Imundary
without the inclusion of foreign elements. Cracks are not permitted in any 10ca-
tlon.

3.13 Ilardness - Hardness shalf be as epecified on the applicable
standard or drawing.

3.14 Workmanship - \Vorkmanship shell be consistent with the
type of product, finish, and the class of thread fit specified. Sharp edges shall
be broken; hangiug burrs and slivers shall be removed.

4. QUALITY ASSUfiANCE PI3C)VJS1ONS

4.1 Responsibility for inspection - Unless othmwise specified
in the contract or purchase order, the supplier is responsible for the perfor~n-
ance of all inspection requirements as specified herein. Except as otherwise
specified in the contract or order, the supplier may use bis own or any other
facilities suitable for tbe performance of the inspection r~uirements specified
berein, unless disapproved by the Government. The Government reserves the
right to perform any of the inspections set forth in the specification where such
inspections are deemed necessary to assure supplies and services conform to
prescribed requirements.

4.2 Classification of tests - The inspection and testing of nuts
shall be classified as:

(a) Qualification Tests (4. 3)
(b) Quality Conformance Tests (4. 4)

7
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MIL-N-8922

4.3 Qualification tests -

4.3.1 Sampling instructions - Qualification test samples (see
tile V) shall consist of 50 nuts for each size upon which qualification is
desired. All bolts, screws, and mandrels neccseary for tests specified herein
shall be furnished by the manufacturer. Complete description and name of lub-
ricating material used on the nuts shall be furnished. Samples slmll be identified
as required and forwarded to the activity responsible for qualification, desi~a.-
ted in the letter of authorization from that activity (see 6. 3).

4.3.2 Tests - The qualification tests shatl coneist of all the tests
and examinations of this specification as specified under 4.5.

4.3.3 Certified test report - The manufacturer shall furnish a
certified test report showing that the mwmfactucr’s product satisfactorily con-
forms to this specification. The test report shail include, as a minimum, actual
results of the tests specified herein. When this report is submitted, it shall be
accompanied by a dated drawing \vhich describes lim manufacturer’s product by
specifying pellinent dimensions and tolerances, composition of material selected,
coatLng or plating applied, and the heat treat. The manufactucr’s part number
for each size shall be included on the aixwe drawing.

0

s“..
4.4 Qualitiy conformance tests - Tbe quality co]] formance tests ‘,

shall consist of those examilraliuns and tests listed in 4. 4.2 on samples selected
in accordance with samp Iing plmm A, B, and C.

4.4.1 Selection of samples - Sample nuts shslI be selected at ran-
dom from each lot as-specified herein.

4.4.1.1 Lot - A lot shall consist of finished nuts of the same type and
diameter fabricated b~he same process, from one heat of material, heat treated
in the same manner, and produced as one continuous run, order, or part thereof.

4.4.1.2 Sampling plan A - Sampling sizes for examination of product
and thread fit (4. 5. 1), and bearing surface squareness (4. 5.1. 1) shall be in ac-
cordance with MIL-STD-105 inspection level 1, as specified in table VI. The ac-
ceptance and rejection criteria shall be applied for tbe following acceptance
quality levels (AQL’s) pertaining to the corresponding class of characteristics:

Major AA 0.0 percent
Major A O. 4 percent
Major B 1.5 percent
Major C 2.5 percent
Major D 4.0 percent

8
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TABLE fII. Tomue

o
I

I

/

Nomtnaf

t-

Slze

10-32

1/4-28

5/16-24

3/8-24

7/16-20

1/2-20

9/16-18

5/8-18

3/4-16

7/6-14

1 -12

1-1/8-12

1-1/4-12

1-3/6-12

1-1/2-12

Or=Mng Toque
For Toque
Effecttvtty
Tent
(tn-Lba. )

76

190

400

055

1,000

1,260

1,800

2,250

4,000

6,500

9,300

11,700

14,400

17,000

19,600

Uufmunl La
Room

Tempemtur6
(In-Lbs. )

16

30

60

BO

100

150

200

300

400

600

600

900

1.000

1.100

1,250

w Toaque If
Room

Tamfmmtun
AtWr Bake
(In-Lbe. )

36

60

120

160

200

300

400

600

800

1,200

1.600

1,.900

2,000

2,200

2.500

Mlnfmum
Breakaway
Toque
(In-fh. )

2.0

3.5

6.5

9.5

14.0

18.0

24.0

32.0

50.0

70.0

90.0

117.0

143.0

165.0

195.0 I

I

Mlntmum
Bresknway
184 cycle
(In-Lbs. )

3.5

7

12

18

26

34

46

60

90

135

180

234

265

3.90.

386

Al Vatuea WIY to nutg as Iubrfcawd by mamfoctumr.

4.4. 1.2.1 Classification of defects - The claasiffcatlon of defects for
self-lockfng nute SIMWbe:

Major AA
Visual Inspection of package marking.

Major A
Visuaf pmaence of focktng cmnftguratton.
Bear@ surface aquarcmess.

MaJor B
Thread Nt
Surface Pfatfng

Ansamblj
Torque
Vlb ratf on
(fn-f,bs.

36

60

120

160

200

300

400

600

9
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Major C
Wrench Size - height of wrencbable portion
Overall Height - Diameter of bearing surface
Loose or hanging burrs - Concentricity of threads

to base diameter.
A11dimensional cbaracte ristics not covered above.

Major D
Part identification per application standard or
drawing.

4.4. 1.3 Sampling plan 13- For tbe axial strength test (4.5. 2), hard-
ness test (4.5.2. l), locking tolque test (4.5.3.3), and permanent set (4.5.3.4),
the samples shall be selected in accordance with table VII.

TABLE IV

Discontinuity Depth Limits, Maximum, Inch I_/

Nominal
Thread Size

Limits Rejectable Criteria

10-32 .005
1/4-28 .005
5/16-24 .005
3/8-24 .006
7/1 6-20 .007
1/2-20 .008 Any crack, regardless
9/16-18 .009 of location.
5/8-18 .010 Discontinuities in
3/4-16 .010 excess of specified
7/8-14 .010 limits.

1 -12 .011

1-1/8-12 .011
1-1/4-12 .012
1-3/8-12 .012
1-1/2-12 .012

7

~/ Samples of nuts having indications may be sectioned and microexaminecf
te determine whether the Indications are due to tool or die maria, or
due to discontinuities, and to determine conformance of discontinuities
to tbe depth limits specified In table IV.

.* “,>
.-.

‘“P
10
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i

9i o

TABLE V

Qualification Teat Plan

Nuts Bolts or Studs
Test Paragraph Required Required

Examination of Product 4.5.1 All o
Thread Fit 4.5.1 Alt o
Bearing”Surface Squareness 4. 5.1.1 3 0.
Axial Strength 4.5.2 5 5
Hardnes8 4.5.2.1 6

0.

Wrench Torque 4.5.3.1. 5 5
Torque Effectivity, Room

Temp. (Imcktng Element) 4.5;3.2 5 5
Torque Effectivity, 450° F

(Locking Element) 4.5.3.2.1 5 5
Locking ‘Tomme 4.5.3.3 3 3
Permanent Set 4.5.3.4 3 3
Stress Corrosion 4.5.6 6 6
Accelerated Vibration 4. 5.4 5 5
Stress Durability 4.5.5 6 6
Diacontinuities 4.5.7 All o

Suitability of Lubricant
Coatings 4.5.8

4.4.1.4 Sampling plan C - For stress durability (4. 5. 5), sample
size sbalI be 5 for each lot and the acceptance number zero.

4.4.2 Tests - The qualfty conformance tests shall consist of:

(a)
(w
(c)
(d)
(e)

Examination of Product (4.5.1and4.5.1 .1)
Axial Strength (4.502)
Locking Torque (4.5.3.3)
Discontinuities (4.5.7)
Hardness (4.5.2.1)

10 addition, tbe nuts shall pass any of the other tests specified herein which are
considered necessary by the procuring activity to determine conformance to this
specification.

4.5. Test methods -

11
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MIL-N-8922
TABLE VI. Inspection Sampling Plan A
Normal fnepection (Si@e Sampli~)

Let Size

Under 26

26 thm 50

~ I 51 thru 90

91 thm 150

151 thm 260

281 lhm 500

501 thm 1,200

1,201 OIm 3,200

3,201 thm 10,000

10,001 thru 35,000

Over 35, 000

0. 4% AQL

lam ple
Size

25

32

32

32

32

32

125

125

200

200

200

—

Ac
—
o

0

0

0

0

0

1

1

2

2

2:
-

{e
—
1

1

1

1

1

1

2

2

3

3

3

1.5% AQL

kmnple
Size

E

8

6

32

32

50

80

125

200

315

500

—

\c
—
o

0

0

1

1

2

3

5

7

0

4
—

—

le
—
1

1

1

2

2

3

4

6

8

11

15
—

-.

2.5’% AQL

Ianlpl(
Size

5

5

20

20

32

50

80

125

200

315

Wbre munple sfze Is equal to or gtwater than lot fiize IOW6Ingpect.

TABLE VII. Sampl[ng Plan B

—

Ac
—
o

0

1

1

2

3

5

7

,0

,4

!1
—

—

Ie
—
1

1

2

2

3

4

6

8

11

15

22
—

4.0% AQL ‘ 1
mlnph
Stce

3

13

13

20

32

so

80

125

200

315

315

I I Lnt Size I Sample Size
1

~
Under 10,000 5
10,000 to 50,000 10
50,001 to 100,000 15

—

Ac
—
o

1

1

2

3

5

7

10

14

21

21
—

I Over 100,000” ] Z’1 I ~ I
1 , 1 1

4.5.1 Examination of prnduct - The nuts shall be e~mind for
mnformance to this specification and applicable approved standnrds with respect
to material, worlananship, dimensions, desisn and constnction, and fim[.gh.

4.5. 1.1 Bearing surface - Bearing eurface valuee ehall be meaeured
by means of a table equareneefi gage, with a seating sorface diameter eq&l to
or greatsr than the base diameter of the nut being examined, in conjunction with
a feeler gnge, with a claas 3A threaded member at engagement in tie IOCH”E
device, and turned finger ti@t.

12

4Re1
2

2

3 I

4

6

8

11 ,

15

22

22
—

.4
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1 2D’m l--

ROOT WA

“e

PITCH DIA

\ +
N!

FIRST TNREAD

DETAIM:

MATERIAL: STEEL

HARDNESS: HEAT TREATED TO ROCKWELL C60 to 64.

THBEAC41: TNE THREAD FORM SHALL CONFORM TO TNAT SHOWN IN
MIL-S-6879 . THE THREAJ13 WALL BE RIGHT HAND. THE
THREAD DIMENSKR4S SHALL BE AS SNOWN IN TABLE XI.

suRFAcE R0UGmE33: 20 MxcRomcms ~m m ACCOrdanCe
WITN NW (USAS) B46. 1-1962.

THE MANDREL END SHALL HAVE A 46-DEGREE CHAMFER EXTENDING
BELOW THE ROOT DIAMETER. THE RES~TING SRARP FEATHER EDGE
OF THE INCOMPLETE THREAD SHALL BE REMOVED BY SlWNTt4G.

NOTE: LUBRICANT SNALL BE USED ONLY WHEN THE MANDREL IS USED
WITH CORROSIO14-mlING STEEL NU’R3.

FIGURE 1. Mnndrel

13
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4.5.2 Axial strength - The nuts shall be assembled on test bolts
as specified in table VIJI, having minimum grip length equal to three times the
bolt diameter, and subjected to the axial strength load specified in tabie I.
Test method and fixtures shall be in accordance with Test 8, MIL-STD-1312.
The nuts shail suPPort the axial strength load witbout rupture. For qualification,
apply !oad unt!i nut or bolt failure occurs. For quallfy conformance, tests may
be discontinued ailer minimum load has been achieved. Do it failure below the
rated -axial strength of the nut due to defective bolt is not cause for rejection.
In the event of such boit failure, this test shall be repeated.

4.5.2.1 Hardness - The nuts shall be tested for hardness in accord-
ance wltb Test 6, MIL-=D-1312.

4.5.3 Tomue -

4.5.3.1 Wrench torque - The nuts sbai] be installed on test bolts as
specified in tabie VIff with a steel test fixture in accordance with figure 2, end
torqued to the wrench torque test values specified in table 1. The nuts shail then
be removed and reinstalled to this torque fourteen additional times. Wrenches
shall be of the socket type conforming to MIL-W-8982. Deformation which inter-
feres with tbe proper application and removal of the nut with the wrench Is suffi-
cient cause for rejection.

4.5.3.2 Torque effectivity - room - temperature - The nuts shail
~be Inataiied on test bolts as specified in table VffI with test fixtures in accord-
ance with figure 2 and torqued to the seating torque vaiues specified in table III.
The nuts shaii then be removed and reinstalled (seated) fourteen additional times.
The maximum locking torque and minimum breakaway torques for the 1st, 7th
and 15 th cycles shaii be recorded. The minimum breakaway iorque shall be that
torque required to start relative motion, between the nut and bolt, after the nut
has been unseated and backed off one-half turn.

4.5.3.2.1 Torque effectivity - After 450” bake - The nuts shaif be in-
@ailed on test bnlts as specified In table VIII with test ftxtures in accordance with
figure 2 and torqued to the seating torque vaiues specified in table 111. The as-
semblies shatl then be baked for one hour at 450” F (-0” + 25” ) and cooled to mom .
temperature. The nuts shall then be removed and reinstalled (seated and baked)
four addltionat times. The maximum locking torque and minimum breakaway
torques for the 1st and 5th cycles shaii be recorded. The minimum bre~way
torque shail be that tomfue required to start reiatlve motion, between the nut
ad bolt, afler the nut has been unseated and backed off one-half turn. “

‘+”
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TABLE VfII. Type of Test Bolt or Stud

Test For

Axial Strength, Room Temperature
Stress Durability
Torque Effectivity, Room Temperature

(Locking Element)
Wrench ToNue
Locking Torque
Permanent Set
Torque Effectivity, 450” F (Locking Element)
Stress Corrosion
Accelerated Vibration

(4.5.2)
(4.5.5)

(4.5.3.2)
(4.5.3.1)
(4.5.3.3)
(4.5.3.4)
(4.5.3.2.1)
(4.5.6)
(4.5.4)

Rolled threads in accordance with MIL-S-8879 thread form,
having 1GOKSI (minimum) strength level. If bolts are used,
head configuration is optional.

Rotled threads in accordance with MIL-S-8879 thread form,
having 220 KSI (minimum) strength level. If bolts are used,
head configuration is optional.

111 A. Maximum stud - Cadmium plated 160 KSI (minimum) strength
level with rolled threads in accordance with MIL-S-8879, ex-
cept that the pitch diameter shall be established at 75’%, +. 0000
-.0004 of the tolerence range of class 3A, above the minimum
pitch diameter subject to check with functional pitch diameter
tri-roll gages (see table XI).

B. Minimum mandrel - In accordance with figure 1. Threads
shall conform to table Xf. It shatl be checked with pitch
diameter tri-roll gages.

~/ Test bolts specified in this table are for referee purposes. Bolts
or threaded studs may be used for routine testing. Threada may be
rolled before or afler heat treatment and shalt be cedrntum plated.
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Chamfer for &ff flead Flflet Radlua

$==T L Wmher
Optlonaf

-----~oo ~ ~----- *
-— .

___________

=&

Ends of busblng tmd bu8bing PIUB waaher to be
flFIt md Parnlfel within .002. Surface texture
of ends: 32 mlcrolnches per ANSI B46. 1

*

16

Tent Flxiure For Torque
Effectlvlty and Wrench
Torque ,

Material: 8740 steel per
MIL-s-6046 Or

AMS6322 or 43-O
a~el per
MIL-S-5000

He.st ‘llcati Rockwell c45 @
51

Flnlsb: Cadmium PIate pr
QQ-P-416 Type If,
Clam 2, except
embr[ttfement
test per QQ-P-416
dom not apply.

FIGURE 2. Teet Fixture

TABLE IX. Dimmslons for Torque Test Bushlug Assembly

Nut E
Nomtnal B Diameter F
Thread Sfze

L
Dtnmeter +. 000 Diameter

fRef. )
*.010

● . 005 -.010 Mlntmum (n)

.1900 -32 .285 .205 Diameter of 2.125

.2500 -26 .345 .265 Nut Ba8e 2.125

.3125 -24 .407 .327 or l%tfce

.3750 -24
2.125

.502 .390 the Dtmnet.er
.4315 -20

2.125
..564 .452 of the Bolt 2.625

Wldchever IB
.5000 -20 .627 .515 Greater 2.625
.5625-18 .669 .577 2.625
.6250 -16 .763 .640 2.575
.7500-16 .908 .765 2.936
.6750-14 1.033 .690 2.938

1.0000-12 1.156 1.015 3.188
1.1250-12 1.263 1.140 3.186
1.2500-12 1.440 1.265 3.168
1.3750-12 1.565 1.390 3. 1ss
1.5000-12 1.6S0 1.565 3.186

Thta table applfes b ffgure 2.

(a) Lmgth “L,, may inclufe one waeher of equal material ati hardness.
Length ‘IL-, may vary 10 acmmmaf ale other boll Iengibs - gee
table II, mte b.

●
● “
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4.5.3.3 Locking torque - The nuts shall be installed and “removed
on test bolts, as specified in table VIII, OIE time recording maximum locking
torque and minimum breakaway torque during tbe one cycle.

4.5.3.4 Permanent set - Permanent set shall be subjecting the nut
at reom ambient temperature, to one complete installation ad removal cycle
on a maximum stud in accordance with table VIII and then repeating the test
cycle with the same clean nut on a minimum pitch mandrel, in accordance with

I table VfII. Three of the nuts submitted shall be subjected to this test.

4.5.4 Vibration - Sample nuts with belts of the size and quantities
specified in table X shatl be vibrated in accordance with Test 7, MIL-STD-1312.
Vibration life, for each lot of five specimens tested in accordance with Test 7,
MfL-Sl’D-1312, of less than 45,000 cycles shall be cause for rejection.

TABLE X. Vibration Requirements

Test 7, MfL-STD-1312
Bolts and Nuts

Bolt Required

IOf$!gl Nut Grip (Min. of each)
Size (inch) 450” F

10-32
1/4-28
5/16-24
3/8-24
7/16-20
1/2-20
9/16-18
5/8-18

1.125
1.168
1.188
1.188
1.188
1.168
1.188
1.188

10
10
10
10
10
10
10
10

4.5.4.1 Vibration tests on nuts larger than 5/8-inch size are waived,
provided that 5/8-inch nuts and smaller of the same type and design of loekfng
device have satisfactorily passed the vibration teat.

4. 5.4.2 Preparation for vibration test to test 7, MfL-STD-l312 -

4.5.4.3 Accelerated vibration - The nuts shall be aqsembled in ac-
cordance with figure 2, of Test 7, MIL-SrD-l312, with bolts amf tomiue values
as specified in table X. The nuts shafl then be removed and reinstalled to this
torque four additional times before being vibrated.

17
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4. 5.4.4 Baking of test specimens - Half of the nuts shall be assem-
—

bled on the appropriate bolts and baked for six hours at 450° F. The baked epec-
imens shall be allowed to cool slowly in air to room temperature. The nuts ●
shall then be removed and reinstalled to torque values speciffed [n table X for
four additional times before being vibrated.

4.5.4.5 Method - Use procedure of Test 7, htfL-STD-1312.

4.5.4.5.1 Determination shall be made throughout the test to guarantee
that assembly is traversing the entire length of the slots in the test ftxture. The
test shall be run for 45,000 cycles except that it shall be stopped prior to the com-
pletion of the 45,000 cycles in the event a nut becomes disassembled from the
bolt. The nut samples shall be examined under IOX magnification for cracks.

4.5.4 .5.2 The nuts shall be considered to have failed to pass the vibra-
tion test under the foIlowing conditions:

(a) if any stmctural failure, such as broken segments,
locking inserts fal)ing out, or cracks occurring in the nuts during the test, pro-
vided failure is not the result of failure of the bolt.

(b) If any nut comes completely off the bolt or can be
turned completely on or off the bolt with the fingers during or after completion
of 45,000 cyc Ies.

(c) If relative rotation between any nut and bolt exceeds
360 degrees.

4.5.5 Stress durability - Test in accordance with Test 14, MIL-
flD-131 2 as specified in table VIII and torqued until the bolt elongates the amount
specified in tabIe II. The assemblies shall then be baked for 96 hours at 45o” F
(-0° +25” ) and cooled to room temperature. Afler removing nuts, polish bearing
surface of nuts and examine at 10X to 50X magnification for cracks.

4. 5.6 Stress corrosion - Test in accordance with Test 9, MIL-
STD-1312. The nuts shall be installed on test bolts as specified in table VIII and
torqued until the bolt elongates the amount specified in table ff. After 500 hours
of alternate immersion, the parts shall be disassembled and the nut bearing sur-
face shall be polished and examined, at 10X to 50X magnification, for cracks.

4. 5.7 Discontinuities - The presence of discontinuities, such as
laps, seams, and inclusions shall be determined by magnetic particle ipa~ection
in accordance with hlIL-I-6868 on 100 percent of the nuts. such hmpection shall

18 s
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be performed on fiiisbed nuts, free of lubrication, subsequent to any processing
operations which could adversely affect the part. The magnetizing field shall be
normal to the longitudinal axis of the nut. Magnetic indications in themselves
shall not be cause for rejection. Sample nuts with indications in other locations
may be sectioned and measured microscopically to tktermine conformance to
the requirements specified in table IV. Nuts shall not be dyed or marked for
identification of magnetic particle inspection.

4.5.8 Suitability of lubricant coatings -

4.5.8.1 Effect of the coating on the ability of cadmium plating to
prevent galvanic corrosion - Lubricant coated and unlubricant coated “scratch
panels”, made of the same material as the finished fastener product, and cad-
mium plated in accordance with QQ -P-416, shall be scratched through to the
base metal. The unlubricated panel shall be cadmium plated in accordance with
type II, class 2 of QQ-P-4113. These panels shall be subjected to salt spray
test in accordance with Test 1, MIL-STD-l312. After exposure, no significant
difference in corrosion shall bc found when a comparison is made between the
panels with the lubricant and the unlubricated panels.

4.5. 8.2 Effect of the coating on structural materials in contact with
the fastener - Corrosion test specimens will be panels with four test fasteners
per panel. Two fasteners of each specimen panel shall be cadmium plated in
accordance with type fl, c!ass z ofQQ-P-416 without lubricant coating. Tbe
other two fasteners shall be plated in accordance with the applicable standard
and shafl k lubricant coated. Duplicate specimen sets of the following alloys
and finisbcs shall be subjected to salt spray test in accordance with Test 1,
MfL-SrD-1312.

(a) Bare 7075-T6 and 2024-T6 aluminum-alloy surfaces
treated in accordance with MIL-C-5541 and anodized in accordance with MIL-
A-8625.

(b)

(c)

(d)

(e)

Clad 7075-T6 and 2024-T6 aluminum alloy.

Titanium alloy. (6AL-4V)

Corrosion-resistant steel. (AIs1 300 Series)

Magnesium alloy wherein the fasteners are insulated
from the magnesium in accordance with MIL- F-71 79.

19
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I TABLE XI. Thread Dimensions for Maximum Stud and Minimum

I Mandrel for Permanent Set Test

Maximum 3A Stud Minimum 3A Mandrd

+0. 0000 +0.0000 Tolerance Tolerance on
-0.0004 -0.0004 In lead half angle of

Pitch Dtameter Major Pitch (per
Size Ma.xlmum

thread (In
Minimum Diameter Diemeter inch) minutes)

10-32 .1691 .1687 .1840 .1674 *. 0003 +15

1/4-20 .2261 .2257 .2435 .2243 *. 0003 ●15

5/16-24 .2847 .2843 .3033 .2827 ●. 0003 ●I5

3/8-24 .3471 .3467 .3678 .3450 ●. 0003 *I5

7/16-20 .4042 .4036 .4294 .4019 +. 0003 +15

1/2-20 .4667 ..4663 .4919 .4043 *. 0003 *15

9/16-18 .5255 .5251 .5538 .5230 ●. 0003 *1 o

5/6-16 ,5680 .5876 .61G3 .5654 i. 0003 ●1o

3/+-16 .7084 .7080 .7406 .7056 ●. 0003 *IO

7/8-14 .8275 .8271 .8647 .0245 ●. 0663 *IO

1 -12 .9448 .9444 .9886 .9415 +. 0003 +10

1-1/8-12 1. 0G97 1. 0G93 1.1136 1.0664 *. 0003 ●IO

1-1/4-1!4 1.1947 1.1943 1.238(i 1.1913 +. 0003 ●IO

1-3/8-12 1.3197 1.3193 1.3636 1.3162 ●. 0003 +10

1-1/2-12 1.4447 1.4443 1.4886 1.4411 *. 0003 ● o

●
●
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After exposure, the specimens shall be disassembled and no significant differ-
ence in corrosion shall be found on either the fasteners or panel faying surface
when a comparison is made between the fasteners with lubricant and fasteners
without lubricant.

4.5.8.3 Behavior of coating with paint - Corrosion test specimens
shalt be of aluminum alloy, similar to those specified in 4.5.8.2, and painted
including the fasteners with wash primer zinc-chromate primer system in ac-
cordance with MfL- F-71 79. These specimens shall be subjected to salt spary
test in accordance with Test 1, MIL-STD-1312. After exposure, no significant
difference in corrosion, blistering, or loss of adhesion of the paint shall be
found when a comparison is made between the fasteners with lubricant and fas-
teners without lubricant.

4.5. 8.4 Effect of coating on sealing materials - Corrosion test
specimens shall be of aluminum alloy similar to thos specified in 4.5.8.2, ex-
cept that MfL-S-8802 and MfL-S- 7502 fuel tank sealant material shall be applied
to the fasteners. A specimen panel shall be prepared for each sealant material.
Before the application of the sealant material, the fasteners and panels shalt be
cleaneti by scrubbing and rinsiug with solveut formulated in accordance with
table Xff. After rinsing, and while still wet, the specimens shall be wiped dry
with clean, nonoily wiping cloths or tissue. These specimens shall be subjected
to salt spray test in accordance with Test 1, MIL-~D-l312.

After expqsure, no significant difference in loss of adhesion or degradation of
seafant r,,aterial shall be found when a comparison is made between the fasteners
with lubricant and fasteners without lubricant.

TABLE XII. Formulation of Cleaner

Ingredient Specification Percent by Volume
Aromatic Petroleum Naphtha TT-N-97. Type 1, 50

Grade B
Ethyl Acetate TT-E-751 20
Metby l-Etby 1-Ketone TT-M-261 20
Isopropyl Alcohol TT-I-735 10

4.5.8.5 Effect of coating on stress corrosion resistance of fasteners -
The Iufmfcated threaded fastener shall he scratched through to the base metal.
Torque shall be applied against the aluminum-alloy panels to induce 90,000 pounds
per square Inch in mating belt. The assembly sbaU be salt spray tested In accord-
ance with Test 1, MIL-STD-1312. After exposure, tbe Iubrtcated fastener shalt
not have any cracks which can be determined by visual inspection under 10X mag-
nt5cation.
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Preservation, packaging, packing and marking - Prepara-
@

4.6
tion for delivew shall be inspected for conformance to eectlon 5. ●
5. PREPAIMTION FOR DELIVERY

5.1 Preservation and packaging - Packing tibail be Level A or
C as specified (see 6. 2).

5.1.1 Level A - Unless otherwise specified, self-locktng nuts
shall be preserved and packaged in accordance with Method RI of MIL-P-I 16.
H the net contents exceed 5 pounds, nuts shall be packaged within interior con-
tainers. conforming to PPP-B-5G6, PPP-B-G135, or PPP-B-676.

5. 1.2 Level C - SeIf-Iocking nuts shall be preeemed atsf packaged
to afford adequate protection against deterioration and physical damage during
shipment from supply source to the first receiving activity for immediate use.

5.2 Packing - Packing shall be Level A, B, or C as specified
(see G. 2).

5.2.1 Level A - Self- 1ocking nuts shait be packed in overseas,
class or type shipping containers conforming tu PPP-B-GOI or PPP-B-621.
Insofar as practicable, containers shall be of uniform shape and size, be of
minimum cube and tare consistent with the protection required and contain
identical quantities. The gross weight of each pack silail be iimited to approx-
imately 200 pounds. Containers shall be provided with a case liner conforming
to ML-L-I 0547 and shall be sealed in accordance with the appendix thereto.
Containers shail be closed and strapped in accordance with the applicable spec-
ification or appendix thereto.

.5. 2.2 Level B - Sslf-locking nuts shall be packed in domestic-type
shipping containers conforming to PPP-!3-601 , PPP-B-621, or PPP-B-63G, class
\veathcr-resistant. fnsofar as practicable, containers shati be of uniform shape
and size, be of minimum cube and tare consistent with tbe protection required and
contain identical quantities. Containers si~ali be closed and strapped in accord-
ance tvith the applicable container specification or appendix thereto.

5. 2.3 Level c - Self-locking nuts, packaged as specified in 5.1. Z,
shaiJ be packed to afford adequate protection against damage during direct ship-
ment from supply source to the Clrst receiving activity for immediate use. Con-
tainers shall comply with the Uniform Freight Classification Rules or r~@atione
of other common carriers as applicable to the mode of tramaportation.
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5.3 Marking of shipments - In addition to any SpLLial require-
ments of the contract or order, shipments shall be marked in accordance with
MIL-STD-129.

6. NOTES

6.1 fntended usc - The nuts are intended for use in airframes
and airborne mechanical systems in combination with high fatigue 180 KSI bolt
applications were the maximum temperatures do not exceed 450” F.

G.2 Ordering data - Procurement documents should specify:
I

(a) Title, number, and date of this specification.
(b) MS Part Number (see 3.1).
(c) Applicable levels of packaging and packing (see 5.1

and 5.2).

6.3 Qualification - With respect to products requiring qualifica-
tion, awards will bc made only for such products as have, prior to the time set
for opening of bids, been tested and upproved for inclusion in the applicable Qual-
ified Products List whether or not such products have actually been so listed by
that do( e. The attention of the suppliers is called to this requirement, and man-
ufacturers are urged to arrange to hove the products that they prOpose tO offer
to the Federal Government, tested {or qualification in order that they may be
eligible to be aworded contracts or orders for the products covered by this spec-
ification. The activity responsible for the Qualified Products Lists is the Naval
Air system Command, Navy Department, Washington, D. C. 20360: tlowever,
information pertuinirw to qualification of products may be obtained from the
Naval Air Development Center, Code (MAEM) Warminster, Pennsylvania, 18974.

ti.3. l Qualification tests will be authorized only upon presentation
of certified test reports indicating that the nuts conform to this specification
(see 4.3. 3) and the applicable MS stand~rd or :1 standard approved by the activ-
ity responsible for qualification.

6.4. Definitions applicable to the tests under this specification -

G..t.l Installed - A nut is considered installed \vhen a minimum of
two thread pitches plus the chamfer of the mate thread extend beyond the top of
the nut.

6.4.2 Removal cycle - Tbe removal cycle is consid&ed complete
when the locking device IS disengaged.
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6.4.3 Crack - A crack is a clean break passing through the grain
or grain boundar] without inclusion of foreign elements.

6.4.4 Minimum breaksway torque - Tbe minimum breakaway
torque is that torque required to start nut rotation from a fixed position durtng
a removal cycle with no load on the base of the nut.

6.4.5 M=imum locking torque - The maximum locking torque is

I
the highest self-locking torque encountered in any imtallatlon or removal cycle
with no load on the base of the nut.

Custodians: Preparing Activity:
Navy - AS Navy - AS
Air Force - 11 (Project No. 5310-0719)
Army - AV

I

Reviewer Activity:
Navy - AS
Air Force -11
Army - AV, AT DSA-IS

User Activity:
Navy - AS
Air Force -11
Army - MI

Review/user information is current as of the date of this document. For fiture
coordination of changes to this document, draft circulation should be based on
the information in the current DoD Index of Specifications and Standards.

. . .. . . .., .,,
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