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MILITARY SPECIFICATION

INSERT, SCREW THREAD, THIN WALL, LO CKEO IN: GENERAL

5PEcIFIcA710N FCP,

This specification is mandatory for use by all Departments

and Agencies of the Department of Defense.

1. SCOPE

1.1 g. This specification cover; the requ:renents
for thin wall, solid bushing, locked in, s:rew threau inserts.
The method of locking in the insert into t.>e pa”rent l,aterial
to resist rotation to be by reans of an integral locking device,
either metallic or non-metal, ic.

2. APPLICABLE 00CUMEt”TS

2.1 The “ol lowing doct.ments ,rc of the issue in ●ffect
on the date of invitation for jid. or equest for proposal ,
form a part of this specification to . ● ●xtent specified
he ein.

SPECIFICATIONS

Federal

L-P-410 Plastic, Polyamide (Nylon) Rigid:

Rods, Tubes, Flats, Holded and
Cast Parts.

QQ-A-225/6 Aluminum Alloy Ba$, is , and Vire;
Rollea, Orawn, or Ccl Finished
202L,
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!lilitary

HIL -I-6866

HIL-S-7?42

r.l L-A-B625

HIL-S-8879

MIL-L-8937

.

Plating. CaCmiuc-

(Eiectrodepo$ites;

Silver Plating, Flec:rcteDcsite::
General Reauiremen:s for.

Hardware (Fasteners amd Related l:cr. $!,
Packaging and Packing for Shipment

and Storage of.

Inspection, Pcnet rant Hethod of.

$crew Threads Standard, ODt imum

Selected Series.: General

Specification for.

Ancdic Coatings for Aluminum and
Aluminum Allnys.

Screw Threads, Controlled R~dius
Root with Increased Minor Diameter:
General Specification for.

Lubricant, Solid Film, Heat Cureo,

L.. ...,,.,. . .......

Downloaded from http://www.everyspec.com



. MIL-I-45932

I

I

STANDARDS

Federal

Federal Standa=d No. 66: Steel: Chemical

Com@sition and Hardenability
Federal Test Method, Std. No. 151 - Metals:

Test Me-hods

Mili%arv

MIL-STD-105 Sampling Procedures and Tables FOr
Inspection by Attributes

MIL-STD-109 Qualit”y Assurance Terms and Definitions
M2L-STD-1312 Fasteners, Test Methods

(Copies of specifications, standards, drawings, and publications
required by suppliers in connection with specific procurement
functions should be obtained from the procuring activity or as
directed by the procuring 6fficer).

“See Supplement 1 for list of associated specification sheets
or detail specifications. ”

2.2 Other Publications. Tne foiiowing doc”umefits fa=n. a
part of this specification to the e.:zent specified herein. Unless
otherwise indicated, the issue in ●Sfecc on the date of invitation
for bids or requests for proposal shall apply:

National Bureau of Standards
Handbook H28
Screw-Th=eaC Standards for Federal Services

(Application for copies should be addressed ?a ?he
Superintendent of Documents, U.S. Government Printing

:Office, Washington, ‘D.C. 20402).

.

I
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(Applications for copies
of Automotive Engineers,
York, New York 10001).

should be addressed to the Socie=u
Inc. , Two Pennsylvania Piaza, Sek,

?unerican Sociezv of Testinc and Materials” (ASTM! P,>klicacic2s

E1O - Brinell Hardness of Metallic materials, Test fo:

(Applications for copies should be addressed to th( Amer:can
Socie:y f~r Testifig and .Yaterials. 1?16 ‘ sce Street,
Philadelphia, Pennsylvania 19103! .

American National Standards Ins:itute, Incornora=e5

ANSI s46.1 - Surface Textu”re
(Surface Ro.Jghness, !Aavi;ess and Lay)

(Applications for copies sho.~ld be addressed to the American
National Stantiards, Incorporate, 1430 E=oa6~JaY. Ne~’yo~k,
New York loole!

“Technical sxiezy and Zechniczl a550ci3t10a specificatiOn~ ~~~
generally available from :eference Libraries. They zre ZISC
distributed among technical groups an~ using Federal agencies.”’

3. REQ1-TIRSMENTS

1. .— — —
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3.2 Material

3.2.1 Carbon steel. Unless otherwise specifiet, (see 6.2) .
inserts made of carbon steel shall conform to the requirements
of Federal Stanaarc? No. 6E, composition 1117.

_3.2.2 A11oY Steel. unless othe~ise specified, (see 6.2),
inserts may be made of alloy steel conforming to the re~ire-
ments of F@45 6370, composition 4130.

3.2.3 Corrosion-resistant steel. When specified in the
contract or order, inserts shall be made of corrosion-resistant
steel conforming to the requirements of Federal Standard No. 66,
composition 303; or m 5734 or W 5736, composition A2B6: or
AM 5643, composition 17-4 PH.

3.2.4 Beryllium copper. When specified in the contract or
order, inserts shall be made of beryllium copper conforming to
the requirements of MS 4650.

3.3 Protective Dlatinu or surface treatment. Inserts shall
be furnished with a protective plating or surface treatment as
specified herein.

3.3.1 Cadmiun ?la:in~. Carbon steel, alloy steel, a~~
beryllium copper inserts shall be cadmium plated in accordance with
QQ-P-416, Type II, Class 2 or as specified in the applicable
specification sheet.

3.3.2 Passivation. Corrosion-resistant steel inserts shall
be passivated in accordance with QQ-P-35 or as specified in the

applicable specification sheet.

3.3.3 Silver ulatinc Inserts made of corrosion-resistant
steel, shall be silver pla.ed in accordance with QG-S-365, ‘&pe
II, Grade-B, --.0002minimum thickness, as specified.in the
applicable specification sheet.

3.4 Lubrication. Inserts with self-lockin$ internal thzeads
shall be solid film lubricated as specified in the applicable
specification sheet. The lubricant shall confo.m tc MIL-L-P?37
and be exar,inec ?ez 4.5.5.

,
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j.~ C??s:r:czic?.. The inser:s shall be of rne:a:, g:e =ie=s,
k,i:”ian in:e~rsi me:.a::ic or naa-metallic lockbing cie...:ze as

speciflet or. the a?piicable specification sheets,

3.6 Desiun, dimensions, and tolerances. Iaser=s shall be
in accordance with the design, d~mensions, and tolerances as
specifies on the applicable specification sheets. These dimen-
sions and tolerances shall apply after the protective plazing
or surface t=eatment and prior to the application of the lubxi-
cant as s?ecifiec in 3..4.

3.7 Threads. Unless otherwise specified (see 6.2) the

insert internal and external threads shall be right-hand.

3.7.1 Internal threads. Internal threads shall conform
to Handbook H28, Part I. MIL-S-7742, or MU-S-8879. Sizes and
dimensions shall be as specified on the applicable specification.
Thread gaging shall be performed after plating and prior to the

application Of the lubricant where applicable. When an internal
locking featuze is employed, the GO plug gage shali enter a
minimum of 3/4 turn befor. engagement of the internal locking
device.

3.7.2 External thretids. External threads shall be in
.. .......-.x:accordance with Handbook H2U, Part I, ey~ep~ .m,~p.~:~~~~,e=~::

shall be as specified on the applicable specification.

3.7.3 Lead threads. Sxternai lead threads shall not
exceed two pitches, including chamfer.

3.7.4 Thread forminq. Thzeads may be produced either by
machinins, Srinding, or fuliy formed by a single rollir,g process
prior to plating.

3.?.5 Concentricity. The internal thread pitch di~eter’
shail be concentric with the external thread pitch diameter
withi> .006 TIR when tested as spe:ified in “4.5.2.

3.7.5 Thr=ad lockina f:azure. The locking feature may be
eiiher .meta:lic or ,non-metallic and ma-v be installed in a location
as desczitieti zn the applicable specification sheet. The n@n-
metalijK !oc}:i.ngfea:.;re s}.ali ‘ilei:]acccr?z.nce ,..,izk.L-.?-:1C

:
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when the insert is prope=lj’ installed ir.the parent mate: ial, it
wiLl provide a lee}.ing zoz~ue with a maziz~ screw or bolt t>.a: is
k-itnir.the limits of Ta5ie I wher, :es:ed as specifiet iri4.6.1.

Inserts shall not be subject to self-locking tests after tes:-
ing as specifie~ in 4.6.2, 4.6.2, or 4.6.4.

TABLE I

INTERNAL THRSAD SEL.F-LOCKING lYIRQuZ
(IN INCH-POUNDS)

INSERT INTEFUJFL
THRE~

NOMINAL SIZE MAK LOCKING MIN BREAW+WAY
FINE OR COARSE ‘3URWE ‘IY2RCXJE

.060 ~/ ;/

.006 2.5 ~/

.112 5 y

.138 10 1.0

.164 15 1.5

.190 18 2.0

.250 ‘“w —-_. _J*___ .. 3.5

.3125 60 6.5

.375 80 9.5

.4375 100 14.o

.500 150 18.0

.5625 200 24.9

.625 300 32.0

.750 400 50.0

.s75 600 70.0
1.000 800 90.G

l/ Some indication ,of torque

3.8 Surface xouahness. Surface rouqhness of the in.erts
prior to plating shall not exceed the vzlues staceci on :he
apulicaDle specifications and shall confo.nn to ANSI B46.1.

.
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3.9.1 Minimum amlied axial load. The installed insert
shall develop the axial load as specified on Table III. Axial
values are based on the tensile stress area of 125,000 PSI tes=
bols and the minimum tensile strength as specified in Table 11
of the applicable specification when tested as s?ecifie? ir.4.6.2.

I

;; . . . ..A . ...+.._,
. ..

E
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TAB12 111

AXAL LOP> FoR INSEP.TS
INTERNAL THREADS

NOMINAL
SIZE TENSILE ~/

(INTERNAL STR5SS MINIMUM APPLIED
THREADS ) AREA (IN.2) AXiAL LOXJ (LBS. ) ~/

COARSE FINE COAP5E FINE
mREAn THREAD THREAD THREAD

.060 ---- .0018 ---- 225

.086 .0037 .0039 460 49C’

.i12 .0060 .0066 750 825

.13s .0091 .0101 1,140 1,260
..164 .0140 .0147 1,750 1,B40
.190 .0175 .0200 2,190
.250

2,500
.0318 .0364 48000 4,550

.3125 .0524 .0580 6,600 7,300

.375 .0775 .0B7B 9,700 11,000

.4375 .1063 .11s7 1:,300 14,800

.500 1,419 .1599 17,700 20,000

.5625” :182 .203 22,700 25,400

.625 .226 .256 29,?00 3~, olJ13

.750 .?34 .373 4~,,oo 46,60C

.875 .462 .509 S7, 700 63,600
1.000 .606 .663 75,700 82, 800

~/ The tensile stress area used for the calculaticr of
the axial lead values are based on the stress area
per Screw-Thread Standards for Federal Ser.:ices
Handbook H28.

~/ The minimum applied axial load ;hown is the ?rod.:ct
of the applicable tensile stress area timas 125,093
PSI.
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..... Inserzs sha~l tiemcnstrac~~l%:”’
average sheaz engagement .sreas as specified in Table IV. ThE

installed insert shall have a mean (arithmetical ave=age)
resistance to pllout from the parent material as specifie~ ifi
Table V when testei as spe=i?ied in 4.6.3. Tne values on the
table are basea on the mean shear engagement areas o= the inse~ls
when properly installed in a test block having a shear stren~th
of 25,000 PSI.

TABLE IV

SKEAR ENGAGEMENT AREA OF INSERT
EXTZR.NAL THFJIAD

NOMINAL
SIZE J4EN4 SHSAR

(INTERNAL ENGAGEMENT AREA (IN.2)
TIHZEAD) Y

.060 .0090

.086 .0196

.112 .0330

.138 .0504

.164 .0736

.ig~ .1000

.250 . lspo

.3125 .2929

.375 .4400

.4375 .5920

.500 .Sooo

.5625 1.0160

.625 1.2800

.750 1.S640

.875 2.S430
1.000 3.4010

1
i

l“===““
—.

I
I

Shear Engagement Area ia the assembled dimensional
value for the overall engaged area of mating threat
members It does not represent a dimension of
either of the members in an unassem”sled condition..
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TABLE v

RESISTANCE !F.3PULLOUT
INSERT ~TZRliA.L TKP&A2 1

NohlmAL
SIZE

(INTEIuiAL
TFREAD)

.060

.086

.112

.138

.164

.190

.250

.3125
75

.4375
500

;5625
.625
750

, ,:875
I 1.000

MEAN RESISTANCE TO
PULLOU.T (LBS .) ~/

225
490
,925

1,260
1,840
2,500
4,550
7,300

11,000
14.800
20,000
25,000
32,000
46, 000
71. ~n~

85, 000

I

~ Pullout Load = (Shear Engagement Area! x

(25,000 PSI) . To compute minimum pullout
load in other materials, multiply Shear
Engagement by applicable ultimate shear
strength of material .

3.9.3 Rotational resistance. The installed inserts
shall develop the values listed in Table VI when tested as
specified. in 4.6.4.

I
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TASL12 VI

1“

~TEjUJAL ROTATIONFJ, RESISTA2NCS (IXSZRTi

(INCH- PO~JDS )

INSERT INTEFQXAL MINIMUM ROTATIONAL
T:~ RESISTANCE

NOMIti.ALSIZE
FINE OR COARSE

.060 4

.086 10

.112 20

.138 30

.164 45

.190 60

.250 100

.3125 160

.375 240

.4375 350

.500 450

.562S 600

.625 900

.75g 1,200 .. ,, -

.875 1,500
1.000 1,909

3.9.4 Hardness. Inserts shall have a hardness range as
specified on the applicable specification sheets when tes:ed as
specified in 4.6.5.

3.10 Metallurgical Brooerties.

3.10.1 Discontinuities. Inserts shali net c~n:aiz kisccz-
tinuities ‘dhich exceed the following limitations when examined as
specified in 4.6.7. When visual inspection discloses Siscontin-
uities which show cause for further e:<amination, ma~.~~ti~ ?art~.~~~
or ?enetzant inspection :s applicable stall be specifiec.

3.iG.l.l C=acks. Inse=:s shall be free frcm c=scks in en::
.
a~zect:cr. c= :azazicr,.

.,
..

[ .—
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3.10.1.2 Laus and seams. Inserts shall no: have la~s c:

seams except in locations as shown in Fiqure 1. and ,as specifiei
in 3.10.2. Laps and seams shall not exceeti 2C% of the threa<
height (sharp V thread)

3.10.1.3 Inclusions. Inserts shall show no eviaence of

surface or subsurface inclusions at the threati root when
examined as specified in 4.6.7. Small incisions in othez parts
of the insert, not indicative of unsatisfactory quality, shall
not be cause for rejection.

3.10.2 Thread discontinuities. (Laps. seams, and surface
irregularities in rolled threads) . Threads shall have no laps
at the root or along the flanks as shown in Figure 1. Laps at
the crest shall not exceed 20% of the basic thread height.

Slight deviation from the thread contour is permissible at the
crest of the thread as shown in Figure 1. The incomplete thread
at each end of the insert may also deviate slightly from contour.
The basic thread height is shown in Table VII.

Tld3L2 VII

THREADS
PER

INCH

48
40
32
28
24
20
18
1.6
14
13

12
il
,-,.-

BA.SIC THREAD
WIGHT [RsF)

0.013s
~..o]~z

0.0203
0.0232
G.0271
0.0325
0.0361
0.0406
0.0464
0.0500
3.0541
C1.cs$?
~.G~~o

20% BA5E
THREAD HEIGH?

0.0G27
0.0032
0.0041
0.0046
0.0054
0.0065
0.0072
0.0081
0.0092
0.0100
0,010s
(J r.11~----

5.013:
. ..
-.

,1
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3.11 Kczkmansh:3”. lWOr:unanst. ip s!-. aii ‘ce cc.asister. t ,w:zh

she type o? ?roducz, fi?.ish and class of thread fit specifie5

in the applicable specification sheets. Xzserts shall be of

unifonr quality ani free from &eSects which would be detrimer.=a:
kc the pezfomazce of the insert.

4. QUALITY ASSURANCE PROVIS1OKS

4.1 Resoonsibilitv tor insnec?ion. ilnless otherwise
speci~ied in the contzact or purchase order, the supplier is
responsible for the performance of all inspection requirements
as specified herein. Except as otherwise specified in the
contract or order, the supplier may use his own or any other
facilities suitable for the performance of the inspection re-
quirements specified herein, unless disapproved by the Govern-
ment. The Government reserves the right to perform any of the
inspections set forth in the specification where such inspectior?s
are deemed necessary to assure chat supplies and services conforn
to prescribed requirements.

4.2 Inspection terms. The definition of terms used in
this section shali be in accordance with MIL-STD-109.

4.3 Acceptance tests. Test methods for acceptance shall
c=r=i~t mf exsnination and tests.

2.4 S-&+61i”n-ti-fcr” lot insDec?iOns.

‘4.4.1 Lot. A lot shall consist of finished inserts which—
are of the same material, type, size, fabricated by the same
process, and produced as one continuous run or order, or part
thereo:, and su~mltted for acceptance inspection at the same t<ze

4.4.2 Samm:ina ~’ test materials.

4.4.2.1 Test blocks. Test blocks sh?.11 be fabricated as
spec: fief’ in Figures 2 and 3 as applicable. Larger test blocks

I far nwltiple testing of inserts are pernissibIe except for test
cf 4.6.2 and 4.6.2.

I
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UPS A!iilSEAMS

NOT PER\flSSELE

MAJOR DLAhfZTER

PITCH DWhf ETER

NfD40R D3.Ahl.ETER

PERMISSIBLE SURFACE
IRREGULARITIES

PERMISSIBLE
AND SEAh!S

u Ps

NOT MORE THAN 20?0OF
P,ASiC TEiRE.43 EZiGF’T

FIGURE 1
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4.4.2.3 TesK bolts m< screws. Bolts and screws for use I
i?. a~~ :ests shaii nave class 3A threads.

4.4.2. 2.1 Eo1:s and screws used for testins as specifie?
in 4.6.2, 4.6.3, and 4.6.4 shall be heat treated to 160,000 PSI
minims.? tensile strength and shall be cadmium plated per QC!-P-416,
Type 11, Class 2.

I
4.4.2.3.2 I?oltx and screws used for tests as specified in

.4.6.1 shall be of corrosion-resi stant steel and shall be passi-
~ vated per QQ-P-35 for testing with corrosion-resistant steel

inserts. Ca&nium plated loncorrosion-resistant steel bolts shall

I
be used for testing carbor. steel and alloy steel inserts.

4.4.3. SamPlinq for cxamination. A random sample of inserts
shall be taken from each 1 ]t in accordance with MIL-STD-105 at
Inspection Level II. The .cceptance Quality Levels (AOL) shall
be as specified in Table I-II.

I 4.4.4 Samplina for test. Sampling for test of inserts shall
be in accordance with MIL-STD-105, Inspection Level S-1. The
Acceptance Qualit:< ~vel (AoL) shall be 1.5% defective.

I 4.4.5 Samclirlq for ~rfitti~tive finishes. 5am?iing for test
of protective finishes shall be in accor&nce with t!!e applicable

I
finish specification of 3.3.1, 3.3.2, and 3.3.3.

4.4.6 Samolinq for packaaL-q and nackinq. Sampling for
packaging and packing shall be in accordance with PPP-H-1561.

4.5 Examination.

4.5.1 External L’readr. ..tc=na. threads shall be checked
for thread form per Handbrm? I 9, :creu-Thread Standards for
Federal Services. and ninor 3i.mei er dimensions per applicable

_..a*cifiCati0n. Pitch diameter: ale to be-inspected using the
three (3) wire or equivalent method.

4.5.2 Internal threads. lr.teznai t.,reads shall “De chec;.:ec
in accordance with Handbook x28 where applicable, with mifior
diamezsrs as s?ecified in MIi,-S-aE79 or as specified in a?c::cazis
speci fication s~ee:.

1,:
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-.-,-....,4 .5.2 CO? CE...-:---- . T.i5 c~gcezzricizy cf ::-.eizkezr.s~

ar.i ~Xz*riA2L t;;reac =itch diam.ete=s s$.ali “ae =hecked fo:la”.”i::?

e..:aniza:ion ?er 4.5. i and t.z.i. The internal thread pit::.

&is-meter shall he concer.zri= with the exze=nal :hre=5 ;L:ch

ciianete= per 3.7.5. Metnoti used tcr cneckin~ concentricity

is op:ional.

:.5.4 Finish, c?imensions, and s.u:face muchness. ?inish,

dimensions, and surface roughness sF.all ke checked visually ant

by means of a~?licabie gaqes.

4.5.5 Lubrication. The solid fiim lubricant coatinq shali
be examined visually and microscopicail:~ at a magnification, of
10x fox uniformity in color, smoothness. and thickness, aa~
evidence of cracks, bubbles, blisters, runs, foreign matter,
grit, separation C$ ingredients, and other surface imperfections.

4.5.6 Classification of defects. The classification of
defects and che Acceptable Quality Level (,WL) for inserts shall
be in accordance with Table VIII. .%ny insert contaizin~ one Cz
more defects shall be considered a defective unit. The totai
number o: defective units which will rejest a lot shall be in
accordance wi:h Tables 1 and IV-A of MIL-S’?D-l@S.

TABLE VIII - Classification of Defects. .
~

:ategories
—.—
:ritical

2 .,.
_— .

Method of
J~efec~s Inspection

...-— —.
None I

AOL = 1.5 Der cent defective 1.
material (3.2) I Chemical Analysis
Lubrication (3.4) : Visual
DescriStiDn ant ?inensions ?lessuzs
(3.6)
Thzead size and fr=n (:.:.~
6 3.7.2) s Mess.are
Concentricity (3.7.5) ?leaecre
T lrea? lockinE element
present (3.7.5) Visuai

Surfacs rou;hness (3.6) ~ .Yeasure or
Com=ariscn

T.L.re6d ?isccnzi>ui:iss
(2.iC.:! fleas.~re
.-. _ -, ...- -c..- ,----- :.,..e,--------.:. .... ....-.2C-=.

I

I
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1==4kc do-/lJ_L -
HOLE PR3ZP.~TION PE.’.

‘TIOh’AL- APPLICABLE SPECI~lCATION SHAPE OF

SilEET (ROLND, 5uUARE , HEX)

D IMENS ION>.
..

T = NOMINAL THREAD DL4METER OF APPLICABLE .LNS.ERT
EXTERNAL THREAD.

D=4 XT.
L = LENGTH OF APPLICABLE INSERT PLUS .063.

M_kTERWL:
~mL TEST (3.?.II- AL ULflNU~f ALLOY 202 !.T4la)

PEii QQ-A-2z5!~ (EARS & RODS].
k) PULLOUT TEST (3.9.?) . ,4LUMNU < .41LOi 5G63-H3:1

PER QQ-A-Z50/6

3..,WOD1ZE PER MIL-A-8625, TYPE I,CLAS I ‘? CLASS 2.

4. pzYz~FUX? ITNS?!ZCT PER \fIL-1-6866 D15CONTIXL_iTIES OR

CRACKS ?lOT ACCEPTABLE.

I

I

~:,-..~~ ,. . ... . ..- ..
. ... . . . . ,- .-,- nc- ~,~@r-:’...
.... ....- --.--J- ---
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be visually inspected under 10X magnification. The presence of
cracks in either test block or insert as a result of installation
shall be cause foz rejection. When visual inspection discloses a
condition which shows cause for further examination, test specimefi
shall be penetrant inspected in accordance with MIL-I-6866.

<.5.8 Packaainc ant? vackinq. Examination anti testin~ 05
packaging and packing shall be in accordance with PPP-H-15Sl.

4.6 Test methods.

4.6.1 .Internal thread self-lockinq test. Test specimens
installed in test blocks (Figure 2) as specified, shall be used
for the torque testing of the internal locking feature when
applicable.

I

I

4.6.1.1 Screw lockina toraue. The locking torque shall
consist of a 15-cycle room temperature torque ces:, using test
blocks conforninq to Figure 2 and sczews conferring to 4.4.2.3.2
with sufficient threa# length to extend beyond the locking
feature a minimum of two (2) pitches (including bolt thread
‘chamfer) ---‘-A-new.bolt-or screw and a new test specimen shall be
used for each complete 15-cycle test. Bolts and screws must
assemble freely, with the fingers up to the locking feature.
The l?olt or screw shall be engaged o= disengaged from the’ assem-
bled insert self-locking area for 15 full installation and removal
cycles without axial load or the insert. The test shall be run
at a rate slow enough to yield a d,?pendable meas~ure of tcrque
and avaid heatin~ of the bolt. A bolt shall be considered :v1l.$
installed when two threads extend past the end of the locking
feature of :he insert: the removal cycle shall be consider, d
complete when the locking feature is disengaged.

. .... .

4.6.1.2 Maximum lockina torque. Maximum locking tor.ue
shall ‘be the maximum torque value encountered on any instal~atic=
or remol,zl c.vcie, ant shall not exceed values ::pecified in Takle
I. Maximum Ioc’king torque readings shall be ~ecoroed on the
first, sevenc”n an~ fi~zeent:? inst21iati0n c:>cles.

I
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. kzeakawa,.. zczc,ue. i?ir. iczc hzez;cadz;. ‘“- -
torqi~e shall be the mir.~mm tarque requ iret ‘.G sca=z :emo...a~
o? the screw or boit fzon. a fixe? .posizion located bezwee? ~he
first 1/4 turn to 1 turn of the removal cycle. Minimum breaZ -
way torque reaeings shall be recoraed at the start of the first.
seventh, and fift eenth removal cycles. The torque value for any
cycle shall
Table 1.

not be less than the applicable value shown in

Axial strenqth test. Test specimens installed in
(Fiqvre 3) as specified in 4.4. 2.2 shall be used fa:

4.6.2
:est blocks
axial strength testing. The test bolt shall assemble fzeely
into :he insert pr .or to engaging the self-locking device with
finge: to:que. The test bolt thread shall be of sufficient
lengt.] to fully engage the entire length of the insert internal
thread. The bushing and test block clearance hoies in the upper
and lower yokes (see Figure 4) shall have a free fit not in
excess of 0.060 inches greater than the bushing and test black
diameters. The bolt clearance hole in the uppex bushing (see

igure 4) shall be .005 co .015 inches diameter larger :han

I
.;e nominel diameter of the test bolt. The bolt clearance hoie
‘.tthe lower yoke shall have a diameter of 1 1/2 times the
nominal insert external thread diameter f .015. The axial
load value determined by Table II and specified in Table III,

s ’11 be applied tO s,k.c=szer.bly end the fail~~re ef the ir..ser:
s,! 1 not occur below the loads specified. In the event G:
bult failure below the axial strength rating, the tests shall
be repeated until the applicable axial strength rating of the
insert is reached or exceeded. Rate of loading shall not exceed
100,00( Ps: ?er minute based on the shank diameter area of the
bol:..

4..3 Resistance to Dullout test. Test specimens
installed in test blocks (Figure 3) as speci~ied in 4.4.2.2
shall be used foz the resistance to pullout tests. The ninimur
single shear strength of the test block material, shall be
determined by means of double shear tests of coupons taken frsn
the material from ‘.hich the test blocks are fabricated. The
procc.dure st.iil b< :he same as reguire< for 4.6.2 except :>

demonstrate .he averaae shear en.ga?ement zrez, an axial lost ?:
a Ma~.7iJUde SL!ffiCient =3 .~:06UCe f~i~U~e (.DLiiCUt) Sha~~ “Se
applie5 to :5.s zssembly. The ZX:21 lcac ;esz res;lz shall >e
a9Ju5ced for tesn “D:OCk s:hear SC=enC=:-,~= f=~~ok.~: :h? .Drgf.:-:

I

,.

I . .
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of che u:.s1 load test res”~lts (pounds) and the zetio of :5.?

25,GOG PSI to the actual minimum shear stren~th shall be uset as
the resistance to pullout (pounds). The mean (arithmetical
average) value as determined by five (5) o= more tests, mus= meet
or exceed the values as shown in Table V. In the event of bclc
failure below the applicable strength rating, the test Shall be

repeated until the applicable pullout st:ength ratinq of the insert
is reached or exceede~. Rate of loading shall not exceed 10C,OOO
PSI per minute per square inch based on the shank diameter area
of the bolt. Whenever the pullout values exceed the tensile
strength of the test bolt or the test loads exceed the capabili-
ties of the test equipment, it is permissible co use lower shear
strength materials (15,000 PSI approx.) in lieu of test block
materials specified in 4.4.2.1. Dcuble shear tests on coupons
taken from the lower shear strength test blocks shall be per-
formed and the resultant shear strength used to adjust the test
results as stated above.

4.6.4 Rotational resistance teszs. Test specimens
installed in test blocks (Figure 2) shall be used for the

I
rotational resistance test. Torque values shall not be less
than tne values specified in Table VI, using a test assembl:j as
illustrated in Figure 5. When the foward side of the insezt is

......-..-., ..
““i”fistall.Sd-per tae ap?licahle specificfitiafi sheet, C?ts fzl- sitie

of the Lnsert shall be flush or below the far side of the test
block. A hardened steel bushinS~- which has been counterbored

shall be positioned over the insert. The counter bore in the
steel bushing shall be to a diameter greater than the external
thread major diametex of the applicable insert. The test bolt
ef 160,0J0 PSI minimum tensile shall be positioned through the
busting and shall enter the insert from zhe back. side (op?osi=e
normal entry) . The test bolt shall be torqued ir. a clockwise
direction. Failure at values below those specified in Table .21
shall be cause for rejection.

4.6:5 Hardness test. Samples taken in accordance with
4.4.4 shall be tested for hardness requirements of 3.9.4. The
test procedure shall be test No. 6 for MIL-STD-1312 for alloy
steel and .uSTM EIC for corrosion-resistant steel of Federal Tesz
Metho<s No. 151.

. .. .

I
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TORQL’E WREXCI+

(CLOCKW’ISEj

BUSHING COUNTERBORE.x‘SO:WRENCHDIA...005 HGER THAN

MAJOR DIAMETER OF
EXTERNAL Th~EAD OF
~SERT FOR SIZES LARGER
THAN .31i5 EXTERr”AL THREAD.
NO COUNT ERBORE FOR SMALLER ,,1;:,’ . TEST SP3ZCIMEX

sIZES.

:1 Afl ‘n%’=” m
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I ‘— INSERT
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NC)TE, ABO’\’E TES7 PROCEDURE LISED WITH D4:.ZR“.IN THE AS RECE1’.’EU

CONDITION PER 3.‘?.3. I
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4.~.5 C?.ez.izal ansi.>sis. ?he sam?le izser: zakez iz

.scc3r=z2ce wiz5 4.; .4 s:.al: ‘be :es:ec 50: c~r?os::i~:: re-
quirements of 3.?. The test procedure shall be method 11:.2
or 112.2 of Federal Test ?Ie:hoi XO. ~~~. 14aazfacz.;zez‘s

material certification may be acce?ze~ in lieu of tkis test.

4.3.7 Discontincities Penetrant Lns?ectios ?erforre:
in accor?ar.ce wizh MiL-I-5866 :c7 corrosiofi-resiscan: steel
shall be use5 to dete-mifie the presence of ~iscontinuities
such as =zacks, la?s, seams, and inclusions. Penetranc inspecc-

1
ian al.sne shall cot be ca.~se for zejection. 1: iz~icatio>s are
considered ca!Jse fcr rejection, representative sampies shall
be teken fron those inserts showing indications an~ these

I samples shall be further examined. Inserts may be sectaoned
anc *iszoncin.:ities measuze< microscopical:> un~er 10X

.
ina<n::2ca:ion :C dete=ine conformance EC the :eqcirements of
3.10.1. The inspection shall be perfonred cm finished izsez=s,
free of lubrication an2 subsequent to a?jfFzocessin~ o?eratio?
which CDuli ad’Jezseiy a:fect the inserts. Requireme7.ts 5DZ
Sye as an indication of particle inspectio~ may be waivef.

I s. PREPARATION FOR DELIVERY

. .
S.1 Prese:va:ion. ~ackac:nc, ~ackinc awl maz~.%~c,

Prese:,;z:io?, Fackaging, packing and marking shall be ir,accoYd-
=nce with PPP-H-1581.

S.2 Levels. Le./els of packagirig and packing shall be
as specified by the procurin? activity (see 6.2;

I
6. NOT 5S

6.i Inten~e5 Use. Inserts covered k.} ck,is speciiicat:cn
are intended for ,sse as a genera: purpose fastener with a metallic

I or a non-metallic locking ~evice tc resist rotation.

Downloaded from http://www.everyspec.com



‘“;’””Y.IL-I-45932
-,. . .:.:

,.,-.,..

1
6. 3.1 Crack A crack is a clean crys=lline break passing—.

through the qxain or grain boundary without the inclusion of
foreign elements.

6. 3.2 ~. A lap is a SUrf aCe defect a?pearinq as a seam,
caused by the folding over of metal fins or sharp corners and
then rolling them or fozgin$ them into a suzface but not welding
them.

6.3.3 Seem. A seam is an unwelded fold or lap which appears
as an openin~ the raw material as receivsd from the source.

6.3.4 Inclusions. Inclusions are no-metallic materials
in a solid metallic matrix.

Custodians: Preparing Activity:
Army -WC Army - Wc
Navy - None Project No. 5340-0862
Air Force - 11

Review Activities: USC Activities:
Army - .8,1.?,.~lJ Army - AT, El,, )
Navy - None Navy - Mc, Yc,

Air Force - 82 Air Force - None
DSA-IS
NSA
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