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INSERT, SCREW THREAD, LOCKED IN, RING LOCKED, SERRATED, METRIC,
GENERAL SPECIFICATION FOR

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

1. SCOPE

1.1 Scope. This specification covers metric locked in, screw thread inserts with
and without metallic internal thread locking feature. The method of locking in

the insert is by means of a serrated collar and an accessory lockring with matching
serrations installed within the parent material to prevent rotation. The accessory
lockring is also covered herein.

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. Unless otherwise specified, the
following specifications, standards, and handbooks of the issue listed in that
1ssue of the Department of Defense Index of Specifications and Standards (DoDISS)
specified in the solicitation, form a part of this specification to the extent
specified herein.

SPECITFICATIONS
FEDERAL
0Q-A-225/6 - Aluminum Alloy Bar, Rod and Wire; Rolled, Drawn or Cold
Finished, 2024
QQ-A-250/6 - Aluminum Alloy 5083, Plate and Sheet
QQ-P-416 - Plating, Cadmium (Electrodeposited)
PPP-H-1581 - Hardware (Fasteners and Related items), Packaging Of

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document, should be addressed
to: Commander, Armament Research and Development Center, US

Army Armament, Munitions and Chemical Command, ATTN: DRSMC-TST-S(D),
Dover, New Jersey 07801 by using the self-addressed Standardization Document

llntlt;;mvemem Proposal (DD Form 1426) appearing at the end of thisdocument or by
e r

FSC 5340
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MT1T TTARY
M1l Ll AN

MIL-1-6866 -~ Inspection, Penetrant Method of
MIL-I-6868 ~ Inspection Process, Magnetic Particle
MIL-A-8625 - Anodic Coatings, for Aluminum and Aluminum Alloys
MIL-C-8837 - Coating, Cadmium (Vacuum Deposited)
DOD-1-63276/1 - Insert, Screw Thread, Locked In, Ring Locked, Serrated, Metric
DOD-1-63276/2 ~ Ring, Lock, Serrated, Metric
MIL-L-81329 - Lubricant, Solid Film, Extreme Environment
STANDARDS
FEDERAL
FED-STD-H28/20 - Inspection Methods for Acceptability of UN, UNR, UNJ, M and
MJ Screw - Threads
FED-STD-H28/21 - Screw Thread Standards for Federal Services, Section 21,
Metric Screw Threads
MILITARY
MIL-STD-105 - Sampling Procedures and Tables for Inspection bv Attributes
MIT.-STD-1312 - Fasteners Test Methods
(Copies of specifications, standards, handbooks, drawings, and publications required
by manufacturers in connection with specific acquisition functions should be obtained

from the contracting activity or as directed by the contracting officer).

Other publications The following documents form a part of this specification

2
to t

[¢] C e extent spec:.rleo nereln Lne lSSUES OI tne roumencs WnlCﬂ are 1nc11cacec1 as
DoD adopted shall be the issue listed in the current DoDISS and the supplement there-
to, 1f applicable.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANST B46.1 - Surface Texture

(Application for copies should be addressed to the American National Standards
Institute, 1430 Broadway, New York, NY 10018.)

NATIONAL AEROSPACE STANDARDS (NAS)
NAS 672 - Plating - High Strength Steels - Cadmium

(Applaication for copies should be addressed to Aerospace Industries Association
of America, Inc., 1725 DeSales Street, NW, Washington, DC 20036.)

AEROSPACE MATERIAL SPECIFICATIONS (AMS)

AMS 2411 - Silver Plating For High Temperature Applications
AMS 5643 - Steel Bars, Forgings, Tubing and Rings, Corrosion Resistart
AMS 5731 - Steel Bars, Forgings, Tubing & Rings, Corrosion and Heat Resistant
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AMS 5734 - Steel Bars, Forgings, and Tubing, Corrosion and Heat Resistant
AMS 6322 - Steel Bars, Forgings, and Rings

(Application for copies should be addressed to the Society of Automotive
Engineers, Inc., 400 Commonwealth Drive, Warrendale, PA 15096.)

AMERTCAN SOCIETY FOR TESTING AND MATERTALS (ASTM)

ASTM A 108 - Steel Bars, Carbon, Cold Finished, Standard Quality

ASTM A 380 - Cleaning and Descaling Stainless Steel Parts, Equipment and Systems
AV antlne Frne mrmendan mee1d LA Aaddeam~n e elm Aemsmerd mmen Ommd mdme Emern Mot dan memAd
\APPLLL—GLLUI LOUL CuUplLco U iU vUEC d ux.caacu LU LUIE AaucL 1O all DU\.—LCL)’ AUVl dedDL LA 15 ally
Materials, 1916 Race Street Philadelphia, PA 19103.)

(Industry association specifications and standards are generally available for
reference from libraries. They are also distributed among technical groups and
Federal agencies.)

2.3 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein, the text of this specification
shall take precedence.

3. REQUIREMENTS

3.1 Specification sheets. The individual item requirements shall be as specified
herein and in accordance with the applicable specification sheet. 1In the event of
any conflict between the requirements of this specification and the specification
sheet, the latter shall govern.

3.2 Material. Recycled and reclaimed materials (See 3.1) shall be used to the
maximum extent practicable. The insert and lockring shall each be a one piece
all metal unit made from the following materials as specified.

3.2.1 Alloy steel. Alloy steel shall be composition 8740 (UNS G87400) in accordance
with AMS 6322.

3.2.2 Corrosion resistant steel. Corrosion resistant steel shall be composition
A-286 (UNS K66286) in accordance with AMS 5731 or AMS 5734 or composition 17-4PH
(UNS S17400) in accordance with AMS 5643.

3.2.3 Carbon steel. Carbon steel shall be composition 1117 (UNS G11170) in
accordance with ASTM A108.

3.3 Treatment and finish.

3.3.1 P
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3.3.1.1 Alloy steel inserts. Alloy steel inserts shall be cadmium plated in

accordance with QQ-P-416, Type II, Class 3. The plating thickness shall be 5.1 pm
A
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35.3.1.2 Corrousivn resistant steel inserts. Corrosion resistant steel inserts
without internal thread locking feature shall be cleaned, descaled and passivated
in accerdance with ASTM A380. Inserts made from 17-4PH steel with internal thread
locking feature shall be coated with a solid film lubricant in accordance with
MIL-1-81329. Inserts made from A-286 steel with internal thread locking feature
shall be silver plated in accordance with AMS 2411, 5 pm thick minimum.

3.3.1.3 Carbon steel lockrings. Carbon steel lockrings shall be cadmium plated
1n accerdance with QQ-P-416, Type II, Class 3 (5.1 pm plating thickness).

3.3.1.4 Corrosion resistant steel lockrings Corrosion resistant steel lockrings

shall be cleaned, descaled and passivated in accordance with ASTM A380 as specified
on the applicable specification sheet.

3.4 Design, dimensions and tolerances. Design, dimensions, and tolerances shall

conform to the requirements of the applicable specification sheet and shall apply

after application of the protective plating or cleaning, descaling and passivation
surface treatment.

3.4.1 Threads. Threads shall be right hand, M or MJ profile in accordance with
FED-STD-H28/21 and the applicable specification sheet.

3.4.1.1 External threads External threads shall be M profile tolerance cla

e mem A cmant e PR, T S -

ing and prior to the application o

Thread gaging shall be perfOf
film lubricant.

3.4.1.2 1Internal threads. Internal threads shall be MJ profile tolerance class 4H6H
for thread size MJ5x0 and tolerance class 4H5H for thread sizes greater than MJ5x0.8.
Thread gaging shall be performed after plating and prior to the application of solid

film lubricant. For insert internal thread locking feature, the "GO" plug gage shall
ente; a minimum of 3/4 turn before enga gement of the locking feature.

------ LUl pelolc 5C SOLRANE eI

3.4.1.3 Thread forming. Threads shall be produced either by machining, grinding
or fully formed by a single rolling process prior to protective plating or surface
treatment.

3.4.1.4 Thread concentricity. The internal thread pitch diameter shall be concen-
tric with the external thread pitch diameter within 0.15mm Full Indicator Movenment

(FIM).

b

3.4. Internal thread locking feature. The internal thread of the insert shall be
dlSt‘ILeﬂ te impose friction between the insert and the inserted item. The self-
locking insert shall be characterized by a slot in the external thread. The feature
shall not operate by means of separate movement from the installation, nor depend
upon axial load on the insert wall.

B

3.4.2.1 Self-locking torque. When the insert is properly installed in the parent
material, the locking feature shall provide a locking torque with a mating screw
or bolc that is within the limits specified in Table I when tested in accordance
with .2. Inserts shall not be subjected to self-locking tests after testing as

Speleled in 4.7.3, 4.7.4 or 4.7.5.
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TABLE I. Self-locking torque

Internal Thread Maximum Locking Torque | Minimum Breakaway Torque

Size N-.m N-.m

MJ5X0.8 1.6 0.23

MJ6X1 2.8 0.36

MJ7X1 4.3 0.54

MJB8X1 & MJBX1.25 5.8 0.71

MJI0X1.25 & MJ10X1.5 9.6 1.16 - -

MJ12X1.25 & MJ12X1.5 14.8 1.77

MJ14X1.5 22.6 2.71

3.4.3 Locking serrations.

3.4.3.1 1Insert locking serrations. Insert locking serrations shall conform in
size with the dash number specified in the applicable specification sheet and
shall be of full form and free from burrs or other flaws.

nede

3.4.3.2 Lockring serrations. Lockring internal and external serrations

d
shall conform in size with the respective dash number and basic lockring par
number specified in the applicable specification sheet and shall be of full form
and free from burrs or other flaws.

3.4.3.3 Serrations concentricity. The internal serrations shall be concentric
with the external serrations within 0.15mm Full Indicator Movement (FIM).

3.4.4 Surface texture. The surface texture of the insert d4nd lockring prior to
plating shall not cxceed the values specified in the applicable specification
sheet and shall be in accordance with ANSI B46.1.

3.5 Mechanical properties. The insert conforming to the design and dimensions
specified in the applicable specification sheet and having a load rating as
specified in table I1 shall be capable of developing a minimum tensile strength
and have shear engagement areas in accordance with table II.

TABLE II. Mechanical properties

Min imum Shear Engagement Are
Load Tensile {External Threads)

Rating Strength -100 -200 -300
MPa MPa Numbers Numbers Numbers
1550 1550 Table IV Table IV Table IV

CoL 1 CoL 2 coL 3

3.5.1 Tensile strength. The properly installed insert shall be capable of
developing the minimum axial load as specified in table IIT when tested in accord-
ance with 4,7.3,
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TABLE III. Axial load for insert internal threads

Internal Thread Tensile Stress Arca Minimum Axial Load

Size mmz l/ = g/
MI5x0.8 14.0 21.7
MJ6x1 19.8 C.7
MI7x1 28.5 44,2
MJ8x1 38.8 60.1
MJ8x1.25 36.1 56.0
MJ10x1.25 60.6 94.0
MJI10x1.5 57.3 88.8
MJ12x1.25 91.3 141.0
MJ12x1.5 87.2 135.0
MJ14x1.5 123.5 191.0

1/ The tensile stress areas used for the calculation of the axial load values
are based on the stress area per formula

AS = TT(% - %%) 2 as shown in FED-STD-H28, Appendix AS, 3. strength factor

2/ The minimum applied axial loads shown are the applicable tensile stress areas
multiplied by 1550 MPa.

3.5.2 Resistance to pullout. The insert shall demonstrate minimum shear engagement
areas as specified in table IV. The installed insert with lockring in place as
specified in 4.1.3 shall be capable of developing a minimum resistance to pullout

in accordance with table V. Values specified in table V are based on the minimum
shear engagement areas of the insert (table IV) when installed in a test block of
170 MPa shear strength and tested in accordance with 4.7.4.

TABLE IV. Shear engagement area of insert external thread

Internal Minimum Shear Engagement Areca (mmz) 1/

Th COL 1 COL 2 COL 3
read

Size -100 -200 -300
Numbers Numbers Numbers
MJI5x0.8 104.1 131.8 164.0
MJ6x1 142.2 180.1 227.0
MJI7x1 213.1 269.0 335.4
MJI8x1 & MJI8x1.25 275.4 352.1 442.0
MJ10x1.25 & MJ10x1.5 420.6 540.5 681.2
MJ12x1.25 & MJ121.5 622.6 803.6 1014.9
MJ14x1.5 840.4 1085.5 1372.3

l/ Shear engagement area is the assembled dimensional value for the overall
engaged area of mating thread members. It does not represent a dimension of
either of the members in an unassembled condition.
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TABLE V. Resistance to pull-out, insert external thread
Internal Minimum Resistance to Pull-out (kN) 1/

Thread COL 1 COL 2 COL 3

Ca 10N SNN ann

v d LT PRV V) -LU\ s AV AV}
Numbers Numbers Numbers

MJ5x0.8 17.7 22.4 28.0
MJ6x1 24 .2 30.6 38.6
MJ7x1 36.2 45.7 57.0
MJ8x1 & MJ8x1.25 46.8 59.9 75.1
MJ10x1.25 & MJI1Ox1.5 71.5 91.9 116.0
MJ12x1.25 & MJ12xl1.5 106.0 i36.0 172.0
MI14x1 .S 143.0 184.0 233.0

/ Pull-out load = (Shear Engagement Area) X (170 MPa). To compute minimum
ull-out load in other materials, multiply Shear Engagement Area by applicable
+4 1
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3.5.3 Rotational resistance. The insert shall produce a minimum torque resistance
value not less than that specified in table VI when installed in conformance with
the applicable specification sheet and tested in accordance with 4.7.5.

3.5.3.1 Removal and rpp1aopm9nt The i1nsert and 1nckr1ng chall meet the re uire
ments of 3.5.3 when replacing an identical insert and lockring in an existing hole
in accordance with the applicable specification sheet provided the hole is undamaged

by the insert removal operation.

TABLE VI. Rotational resistance strength

Internal Thread Minimum Rotational Resistance
Size {(Torque-out) WN-.m
MJI5x0.8 .
MJox 1
MI7x1 .

MI8x1 & MJI8x1.25
MJ10x1.25 & MJ10x1.5
MJ12x1.25 & MJ12x1.5
MJil4x1.5

.

U1 WO U b b e
Moo~
[« NeoNoNoRV, NoNe

-

3.5.4 Hardness.

3.5.4.1 1Insert hardness. The insert shall meet the hardness as specified in the
applicable specification sheet when tested in accordance with 4.7.1.

3.5.4.2 Lockring hardness. The carbon steel lockring shall be case hardened to
a depth of 0.025 to 0.10 mm and develop a hardness as specified in the applicable
specification sheet when tested in accordance with 4.7.1 Corrosion resistant
steel lockrings are not case hardened.

~J
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3.6 Metallurgica

ptoperties.

3.6.1 Discontinuities.

3.6.1.1 Cracks. (See 6.3.1) The insert and lockring shall be free of cracks in

any direction or location.
3.6.1.2 Llaps and seams. (See 6.3.2 and 6.3.3) The insert and lockring may show
evidence of laps and seams except in locations specified in 3.6.2 .The allowable

depth shall not exceed 20 percent of the thread height (sharp V thread) for the
insert and mating lockraing.

,
3‘

7 & 1 1 Ter1an
1 1

3.6.1.1% nclusions. See 6.3.4) The insert shall show no evidence of surface or
lusi t he thread root. Small inclusions in other parts of the

subsurface inc i
insert or lockring, not indicative of unsatisfactory quality shall be permissible.
3.6.2 Thread discontinuities. (Laps, seams and surface irregularities in rolled
threads). The insert shall show no evidence of laps at the root or along the
tlanks of the thread as shown in figure 1. Multiple laps on the sides of threads
are not permissible regardless of location. A single lap is permissible along the
of the thread above the pitch diameter on elther the pressure or non-pressure 51de
lap per thread) provided it extends toward the crest and generally parallel to
the side as shown in figure 2a. Crest craters, crest laps, or a crest lap in
combination with a crest crater are permissible, provided the imperfection does not
'
v

extend dceper than 20 percent of the basic thread height (See table VII) as
measured from the thread crest when the thread major diameter is at a minimum size
(See figure ?a). Slight deviation from the thread contour is permissible at the

crest of the threcad within the major diameter limits as shown in Figure 2b. The
incomplete thread at each end of the thread may also deviate slightly from
contour.

TABLE VII. Basic thread height, metric thread

P1TCH BASTC THREAD 207% BASIC
HEIGHT THREAD
P (.7501) HEIGHT
0.8 0.600 0.120
1.0 0.750 0.150
1.25 0.938 0.188
1.5 1.125 0.225

3.6.3 Grinding burns. The insert and lockring shall show no evidence of grinding

co

side
(one
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3.7 Workmanship. K Workmanship shall be consistent with the type of product,
finish, and class of thread fit specified. Inserts and lockrings shall be

of uniform quality free from laps, cracks, seams, inclusions, splits, or other
defects or irregularities which would be detrimental to the performance of the
insert in service use.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract
or purchase order, the contractor is responsible for the performance of all

imenoantian rasmrtTramante ao anarifiad harain Tarnant hawerd oo orma~t€4 £ o

AISpPTL LAV I TUUILITCIICHLD ab dpelal iea aerein. Lalepi as otnerwise aptL,J.L.L U in
the contract or purchase order, the contractor may use his own or any other
facilities suitable for the performance of the inspection requirements specified
herein, 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.

4.1.1 Test equipment and inspection facilities. The manufacturer shall insure
that test and inspection facilitiesof sufficient accuracy, quality and quantity
are established and maintained to permit performance of required inspections.

4.1.2 7Test block fabrication. The test block shall be fabricated in accordance
with figure 3. The test block may exceed dimensions specified in figure 3 to
accommodate multiple testing of inserts and lockrings except for tests of 4.7.3
and 4.7.4.

4.1.3 Test specimen installation. Sample inserts and lockrings shall be in-
stalled in accordance with the applicable specification sheet in test block
specified in 4.1.2.

1.3.1 1Inspection of installed inserts and lockrings. The inserts and lockrings
installed as specified in 4.1.3 shall be visually inspected under 10 diameters
magnification. The presence of cracks in either test block, insert or lockring
as a result of installation shall be cause for rejection. When visual inspection
discloses a condition which shows cause for further examination, the test
specimen shall be penetrant inspected in accordance with MIL-1-6866.
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FIGURE 2b. Laps, seams, and surface thread
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per applicable (Round, square or hex)

specification sheet

NOTES :

1. DIMENSIONS:

T = Nominal diameter of insert external thread.
D=4x T
{a) L insert length minus 1.6mm for rotational resistance test (4.7.5).
(h) 1 = Trmearr Yamath nliue 1 few FAary el f_lanbkine tarann (L) 2)
\wvy s ALltOoOTL U -LCIIEL.II t!a.uo A o VHIHII AL DT AL LU\-'\‘IIE “\i \‘uc \ e /. &y
tensile strength (4.7.3) and resistance to pullout (4.7.4) tests.

2. MATERIAL:

(a) Self-locking torque (4.7.2), tensile strength (4.7.3) and rotational
resistance (4.7.5) tests - Aluminum alloy, 2024-T4 in accordance

with QQ-A-225/6.
- 1.\ U P S, -1 Y e cNn0Y 11121 2
SH) T AluUmlnum 4110y, JUOIOTNJICI n

~
cr
~

72 9
e,/

LS. M A s - . . I [ vewew - ror - e Y . .
4 Penetrant inspect in accordance with MIL-1-6866 Discontinuities
or cracks shall not be acceptable

FIGURE 3. Test block

11
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4,1.3.2.1 Bolts and screws used for testing as specified in 4.7.3, 4.7.4, and
4.7.5 shall be heat treated to 1800 MPa minimum ultimate tensile strength and shall
be cadmium plated in accordance with MIL-C-8837, Type I, Class 2 (7.6 um plating
thickness) or NAS 672,

a. Alloy steel inserts: Test bolts and screws shall be heat treated to 1100 MPa
minimum tensile strength and cadmium plated in accordance with QQ-P-416, Type II,
Class 3 (5.1 pm plating thickness).

h

O .

Q
s

ictant steel inserts wi
steel 1ngerts w

stant ) solid film lubricant silver plated:

L~

nt steel bolts and screws shall be heat treated to 900 MPa mlnimum
h and cleaned, descaled and passivated in accordance with ASTM A380.

0]

o
Corrosion resi
tensile stren

4.2 Qualitv conformance inspection. Quality conformance inspection shall be as
specified in Table VIII.

4,2 .1 Insn
S.2L.1 105P

re-

=0
0 O rt

4.3 Classification of defects. Classification of defects shall be in accordance
with MT1-STD-105 and able IX.

4.4 1nspection sampling. Inspection sampling shall be in accordance with MIL~STD-

105 and the applicable inspection level and Acceptable Quality Level (AQL) specified
in able IX.

4.5 TInspection of packaging The sampling and inspection of the preservation,
packing, and container marking shall be in accordance with requirements of PPP-H-1581
4.6 Method uof inspection.

4.6.1 Visual and dimensional. The insert and lockring shall be examined to verify
that physical dimensions, surface texture, and workmanship are in accordance with

the applicable requirements of 3.4, 3.4.4 and 3.7.
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4.6.2 Material inspection. Material inspection shall consist of certification
supporting verifying data that the materials used in fabricating the insert and
lockring are in accordance with the applicable requirements of 3.2.

4.6.3 Treatment and finish inspection.

4.6.3.1 Heat treatment inspection. Heat treatment verification of the insert and
the lockring shall be in accordance with the applicable specification sheet.

4.6.3.2 Protective finish inspection. Sample inserts and lockrings shall be
d

n
]
£,
b
"t
op

inspected for minimum thickness and continuity of plating in accordance

QQ-P-416 and 3.3.1.1 or in accordance with AMS 2411 and 3.3.1.2.

4.6.3.3 Cleaning, descaling and passivation inspection. Sample inserts and lock-
rings shall be inspected for cleaning, descaling and passivation in accordance with

ACTM A2QN 4 1 2
DO ADO0V

~ o 1 2
Aty JeJdesd e

13
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Quality confiormance inspection

Inspection

Requirement Paragraph

Test Method Paragraph

Group A

Visual and dimensional
Material

Treatment and finish
Workmanship

Packaging

Threads
Thread concentricity
Internal thread locking

faoaturas
dATaLusL o

Locking serrations
Surface texture

Group C

Self-locking torque
Minimum breakaway torque
Tensile strength
Resistance to pull-out
Rotational resistance
Hardness

Cracks

Laps and seams
Inclusions

Thread discontinuities

(as applicable)
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TABLE IX. Classification of defects & inspection sampling for insert

Category Defect Inspection
Method
Critical None defined
Major AQL = 1.5 percent defective, Level 11
101 Design and dimensions incorrect (3.4) Standard Inspection

Equipment (SI1E)
102 Threads not as specified (3.4.1) STE

103 Internal threads not concentric with SIE
external threads (3.4.1.4)

104 Self-locking feature missing, when Visual
required (3.4.2)

105 Surface texture (3.4.4) S1E
106 Cracks (3.6.1.1) and thread discontinuities (3.6.2) SIE
107 Imperfect insert serrations (3.4.3.1) Visual
108 Treatment and finish (3.3 as applicable) Visual
109 Mechanical properties (3.5 as applicable to SIE
1nserts)
Minor AQL = 2.5 percent defective, Level S1
201 Overall length (3.4) SIE
202 Workmanship (3.7) Visual

15
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Category bDefect Ingpection
Method
Critical None defined
Major AQL = 1.5 percent defective, Level II
) r s
101 Design and dimensions incorrect (3.4) SIE
102 lmperfect lockring serrations (3.4.3.2) Visual
103 Concentricity between lockring internal SIE
and extermnal serrations (3.4.3.3)
104 Surface texture (3.4.4) SIE
105 Mechanical nronertise (1.8 aec annlicrahla cTE
.......... popeicits \S.2 45 appsiladcae SLL
to lockring)
Minor AQL = 4.0 percent defective
201 Treatment and finish (3.3 as applicable) Visual
202 Workmanship (3.7) Visual
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4.6.4 Thread 1nspection.

4.6.4.1 External threads inspection. Sample inserts shall have their external
threads inspected in accordance with System 21, FED-STD-H28/20, 3.4.1.1 and

2 /1 el EIFa-% 1 S BN
JeH el dD G}JP.LLL.GU.LC.

4.6.4.2 Internal threads inspection. Sample inserts shall have their internal
threads inspected in accordance with System 21, FED-STD-H28/20, 3.4.1.2 and
3.4.1.3 as applicable.

4.6.4.3 Thread concentricity inspection. Sample inserts shall have their internal
thread pitch diameter concentric with the external thread pitch diameter in accord-
ance with 3.4.1.4.

4.6.5 Locking serrations inspection. Sample insert and lockring locking serrations,
both internal and external of lockring and external of insert shall conform with 3.4.3
as applicable.

.6.6 Surface texture inspection. Sample inserts and lockrings shall be inspected
for surface texture with any of the surface examination and measurement methods
specified in ANSI B46.1 in accordance with the requirements of 3.4.4.

4.6.7 Metallurgical properties inspection. Sample inserts and lockrings shall be
inspected for discontinuities in accordance with 3.6. Any crack detected during visual
eéxamination shall be cause for rejection of the lot. When visual evidence of dis-
continuities shows cause for further inspection, sample inserts and lockrings shall be
subjected to magnetic particle inspection in accordance with MIL-I-6868 for alloy

steel and penetrant inspection in accordance with MIL-1-6866 for corrosion resistant
steel. Magnetic particle or penetrant inspection alone shall not be cause for rejection.
If indications are considered cause for rejection, representative samples shall be
taken from those inserts and lockrings showing indications and these samples shall be
further examined. Samples shall be sectioned and discontinuities measured under 10X
magnification. The inspection shall be performed on finished inserts and lockrings
free of lubrication and subsequent to any processing operation which could adversely
affect the inserts and lockrings. Requirements for dye as an indication of particie
inspection may be waived.

4.7 Mechanical properties inspection. In lieu of the mechanical properties sampling
inspection of 4.7, mechanical properties 1nspectlon may consist of certification

P T P UL U | P S T T v 2 €
ne l1nserc d4diu .LU(_.KL'.L lg ndb men Lﬂe ICqULlClIlt{llLb UL Jede

.............. - A e

Supporting verif; lﬁg data that

4.7.1 Hardness test. Sample inserts and lockrings shall be tested for hardness
to meet the requirements of 3.5.4 in accordance with MIL-STD-1312, Test 6.

h PN

A i T AT E Y oD ek A e [ Aoy, BTN g ey Sy T I T T e ks

G./.2 Seli~ LULKLUS torgue test. aample inserts shall be installed im test b
in accordance with figure 3 and 4.1.3 to meet the requirements of 3.4.2.1. Bolts
and screws shall be in accordance with 4.1.3.2 and shall have sufficient thread
length to extend beyond the locking feature a minimum of two pitches (including
thread chamfer). A new bolt or screw and a new sample insert shall be used for each
complete fifteen cycle test. Bolts and screws shall assemble freely, with the
fingers, up to the locking feature. The bolt or screw shall be engaged or
disengaged from the assembled insert self-locking area for fifteen full

L P
1G6C
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installation and removal cycles without axial load on the insert. The test shall
be run at a rate slow enough to vield a dependable measure of torque and to avoid

~vacy A halt Aar crvraw cehall hae ~cancidavrad €.:.1 14 -‘v\n‘-n11n/‘ S

heating of the bolt or screw. A 001l OF sCrev sinaii. o€ Considaeren ruiiy instaiieg ant

when “two threads extend past the end of the insert locking feature; the removal
cycle shall be considered complete when the locking feature is disengaged.

J

Maximum locking torque test. Maximum locking torque shall be the
oraue value encountered on any installation or removal cvc

.
[

4.7.2

imum

Vaa T TALORNNLC IS0 L cnly Mo vl aacL 2

-1
not exceed the applicable values specified in Table I in accordance 1th the
requirement of 3.4.2.1. Maximum locking torque readings shall be recorded on
the first, seventh and fifteenth installation cycle.

4.7.2.2 Minimum breakaway torque test. Minimum breakaway torgue shall be the
minimum torque required to start removal of the bolt or screw from a fixed
position located between the first 1/4 turn to 1 turn of the removal cycle.

Minimum breakaway torque readings shall be recorded at the start of the first,
seventh, and tifteenth removal cycles. The torque for any cycle shall not be

less than the applicable values specified in Table 1 in accordance with the require-
ments of 3.4.2.1

4.7.3 Tensile strength test. Sample inserts shall be installed in test blocks in
accordance with figure 3 and 4.1.3. The test bolt or screw shall assemble

freely into the insert with finger torque prior to engaging the locking feature.

The bolt or screw thread shall be of sufficient lcngth to fully engage the entire
length of the insert internal thread when the sample inserts are installed in

test fixture in accordance with figure 4. The bushing and test block clearance

holes in the upper and lower yokes (see figure 4) shall bave a free fit not in
excess of 1.5 mm greater than the bushing and test block diameters. The test bolt
or screw clearance hole in the upper bushing (s

0.4 mm diameter larger than the nominal diamete ) 0
bolt clearance hole in lower yoke shall have a diameter of 1 1/2 x the nominal

sert external thread diameter*o 4 The applicable axial tpnqlle ]oad value
cified i
t

.13 tc
C v

.1
crew. The

b
t

a8

fi e 11

the requ ments of 3.5.1. 1In the event of bolt fa11ure below spec1f1ed

ial load value, the test shall be repeated until the axial load value of the
insert is reached or exceeded. Rate of loading shall not exceed 700 MPa per minute

based on the shank diameter area of the bolt.

4.7.4 Resistance to pull-out test. Sample inserts shall be installed in test
blocks in accordance with figure 3 and 4.1.3 to meet the requirements of 3.5.2.
The minimum single shear strength of the test block materi shall be determined
by means of double shear tests of coupons tak th ial from which the
test blocks are fabricated. The procedure sh he m s 4.7.3 except, to
demonstrate the average shear engagement area, an axial ]oad of sufficient mag-
nitude to produce failure (pull-out) shall be applied to the assembly. The axial

load test result shall be adjusted for test biock shear strength as follows
The nrnd ict of the 1nad test results (N)Y and the ratioc of the 170 MDA t

ucete SUILS iy, danll L facvi OF LUT 1 /v Tira

al,
ate
ame

I
L]
jl- 3
[\ |

minimum shear strength shall he used as the resistance to pull-cut (N). The mean
(arithmetical average) value, as determined bv five or more tests. shall meet or

exceed the values sperlfied in table V in accordance with 3.5.2. In the event
of bolt failurc below the applicable strength rating, the test shall be repeated
unt il the pull-out <trength of the insert is reached or exrceeded. Rate of loading
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FIGURE 4. Tensile strength and resistance to
pullout test fixtures
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socket Wrench

Test bolt ——\ ~
Bushing cbore dia 0.13 mm larger

- than major dia of ext thread of
7 insert

7 /////
i

N
\\/zéié’

LAp equal to /€(;>§

one (I) external ™\ 'léQ/
thread patch

Test Block
Insert
Forward .
< ide Lockring
NOTFL: Above test fixture used with insert in the as received condition.
|
Socket Wrench ! 3
‘ —————— —
Torque Wrench
(counter-clockwise)
]
i
Loeckran
& Hex bar (1250 MPa
minimum tensile strength)
[

OPTIONAL *

TEST ING
METHOD i
Insert (Broached) Test Block
NOTL: Above test fixture used when product 1s internally broached with a nexagon
whose cross point dimension does not exceed the major diameter of the insert
internal thread. More accurate results are obtainable with this method as

the 1nsert will not tend to collapse or transmit friction into final values.

FIGURF 5. Rotatijonal resistance test fixture
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shall not exceed 700 MPa per minute based on the shank diameter area of the bolt.
Whenever the pull-out values exceed the tensile strength of the test bolt, or the
test equipment, it is permissible to use lower shear strength materials (100 MPa
approx.) in lieu of specified test block materials. Double shear tests on coupons
taken from the lower shear strength test blocks shall be performed and the

4.7.5 Rotational resistance test. Sample inserts shall be installed in test
blocks in accordance with figure 3 and 4.1.3 and utilizing a test assembly as
illustrated in figure 5. With the forward side face of the insert installed in
accordance with 4.1.3, the far side of the insert shall extend a distance
approximately equal to one (1) external thread pitch past the far side of the test
block allowing it to fit into the counterbore of the bushing. The insert shall
fit into the bushing counterbore sufficiently close to prevent it from expanding
under pressure. A test bolt or screw of 1800 MPa minimum tensile strength as
specified in 4.1.3.2.1 shall enter the insert from the back side (opposite normal
entry). The test bolt or screw shall be torqued in a clockwise direction. Failure
at applicable values below those specified in table VI in accordance with the
requirements of 3.5.3 shall be cause for rejection.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accord-
ance with PPP-H-1581 (See 6.2).

6. NOTES

6.1 1ntended use. Inserts covered by this specification are intended primarily
in equipments to protect and strengthen internal threads in materials with low
shear strength, especially in areas where repeated assembly and disassembly is
required. Lockrings covered by this specification are designed with external
and internal serrations which are used as a locking device to preveut rotation
of DOD-1-63276 metric inserts as well as DOD-S-63275 metric studs when required.

6.2 Ordering data. Acquisition documents should specify the following:

a. Title, number and date of this specification and the applicable specifi-
cation sheet.

b. Applicable specification sheet part number (See 3.1).

c. Level (degree) of protection, in accordance with PPP-H-1581, ordering
data (See 5.1).

6.3 Definitions.

6.3.1 Crack. A crack is defined as a clean crystalline break passing through
the grain or grain boundary without the inclusion of foreign elements.
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6.3.2 Lap. A surface defect appearing as a seam caused by folding over metal,
r E

fins or sharp corners, and then rolling or forging, but not welding them into the
surface,
6 on ontin caused by a defect, which has been

antbad Ad an asd
.J J acg R\Il Ul HALEU ULDd L lt.l.ll\ll

closed by rolling or forgin

6.3.4 1Inclusions. Particles of non-metallic inpurities such as oxides, sulfides
and silicates, which are mechanically held in €he &¥&&! during solidification.

6.4 Changes from previous issue. Asterisks are not used in this revision to
identify changes with respect to the previous issue due to extensiveness of
the changes.,

Custodians: Preparing activity:
Army - AR Army - AR
Navy - 0OS
Air Force - 99 (Project 5340-1463)

Review activities:
Army - AV
Air Force - 11
NSA - NS
DLA - IS

User activities:

Army - ME, AT
Navy - MC
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INSTRUCTIONS: Ina eont.mmna effort to make our standardization documents better, the DoD prownides this form for use in

'“uw‘u“ comunenis and suggsstions for '—pi-ﬁ'v'!‘sﬁﬁ:i AN Geers of mib sary standardization documents are inwited to prnvnd:

suggestions. This form may be detached, folded along the Lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigad, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleniate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being

NOTE® Thu form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authonzation
io waive any portion of the reierenced documenti{sj or io amend coniractuai requiremenis.
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