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MILLITARY SPECIFICATION

FASTENER, POSITIVE LOCKING, ELECTRONIC EQUIPMENT,

GENERAL SPECIFIATION FOR
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This specification is approved for use by all Departments and Agencies
of the Department of Defense.
1. SCOPE
1.1 Scope. This specification covers nnc1f1va ]nrk1nn fasteners intended

for use in aircraft to secure electronic 11ne replaceable units (LRUs).

2.1.1 Specifications, standards and handbooks. Unless otherwise

speciFied, the foTiowing speciFications standards and handbooks of the issue
Tisted in that issue of the u@ﬁaerenL of Defense Index of Specifications and

Standards (DODISS) :npr1F1nd in the solicitation form part of this
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specification to the extent specified herein.

[+7)

DanafFimaial smamman fvwarAammanadadlame adAdIEI Ane Aalatinme) anmAd anmes
pLriel i1viat LUmmCHL), \rgeommignuations, auuiLiVry, yeieLiviss aliu any
pertinent data which may be of use in improving this document should be

addressed to the Naval Air Engineering Center, Systemg Eng1neer1ng and
Standardizaticn Department (Code 93), Lakehurst, NJ 08733-5100, by using the
self- addressed Standardization Document Improvement Proposal (DD Form 1426)
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SPECIFICATIONS
FEDERAL

T Lwlivy

QQ-P-35

PPP-B-665
PPP-B-676
PPP-H-1581

PPP-T-60

MILITARY

MIL-P-116

MIL-H-6088

MIL-A-8625

MIL-L-8937

MIL-L-10547

STANDARDS

MILITARY

MIL-STD-105
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Passivation Treatments for Corrosion Resistant Steel

Plating, Cadmium (Electrodeposited)

Box, Folding, Paperboard

Box, Wood, Cleated, Veneer, Paper Overlaid
Box, Wood, Wirebound

Boxes, Shipping, Fiberboard, Wood-Cleated
Boxes, Wood, Cleated Plywood

Box, Wood, Naiied and Lock Corner

Box, Shipping, Fiberboard

Boxes, Paperboard, Metal Edge and Components
Boxes, Setup

Hardware (Fasteners and Related Items), Packaging of

Tape, Packaging, Waterproof

Preservation, Methods of

Heat Treatment of Aluminum Alloys

Anodic Coatings, for Aluminum and Aluminum Alloys

Lubricant, Solid Fiim, Heat Cured, Corrosion
Inhibiting, NATO Code S-1738

Liner, Case and Sheet, Overwrap, Water Vaporproof Or
Waterproof, Flexible

Sampling Procedures and Tables for Inspection by
Attributes
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MIL-STD-129 Marking for Shipment and Storage

MIL-STD-130 Identification Marking of U. S. Military Property

T1 _CTN_RIN FnuirAanmoantal Tact+ Mathnde and Fnainocarina Cnidelinac
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DOD-STD-1788 Avionics Interface Design Standard

(Copies of specifications, standards, handbooks, drawings and publications
vramiiivrad huy manufartiivarle in rAnnar+iAan with cnarifir arniiicidinn FrinerdiAne
ToyurIricu vy aiidiat tuir i > THLOHTIIEL LTOH wiltlt SpelLilh L altyuisit vivil runc il
should be obtained from the contracting activity or as directed by the
contracting officer.)

2.2 Other publications. The following document(s) form a part of this
cermAanrlFlandinam da dIha Aavdawmd 3L d biacanlda mm =L Ll Adaaiies e
qpEL b rLal il LU Lhie eXxienl Spelirtieyd derelii. IHE |>§UE§ Q1 Lie U LUWEHL5
which are indicated as DoD adopted shall be the issue listed in the current
DoDISS and the supplement thereto, if applicable.

ASTM B117 Method of Salt Spray (Fog) Testing

(Application for copies of ASTM publications should be addressed to the
American Society for Testing and Materials, 1916 Race Street, Philadelphia,
PA  19103.)

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 sheet. The individual item requirements shall be as
specified herein and in accordance with the applwcable spec1f1cat1on sheet.
In the event of any confiict between the requirements of this specification
and the cnocificratinn chaot +he lattoar chall aavern
Wiius CHI .)P\.\.ll T bl JIIECL‘ LHIC taLLel QIR 1 T 3VVCIII.

3.2 Qualification. The fasteners furnished under this specification
shail be products which are qua11fred for Iistlng on the app11cable Qualified
Products List at the time set for opening of bids (see 4.3 and 6.3).

3.2.1 Requalification. Requalification will be required in the event any
change is made in the product des sign, material, heat treatment, finish or
lubrication.

292 92 Da+antinn Af Annalifiratian TA maintain ctatiie An +ha Niial13ifFinA

o el O NT LTHIIL IVIT Ul yuatritri reativil, v wmaliivaiil LA LU Vil LHE yuatrilnicu
Product List, certification shall be submitted at two year intervals to
indicate continued compliance with the requirements of this specification (see
4.3.1)

2 12 Madannia) Thnan madaaiald Al a1l La qeo a;manmif&iaAd bhawa ;- $n L

Q. riaLerniat. inNeé materidr Snaii pé das )pELII IEU HE!CHI I Lne
applicable specifiation sheet.
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3.3.1 Heat treatment.
3.3.1.1 Aluminum ailoy. Heat treatment of aluminum ailoy components
chall ha in arrnrdances with TI _H_ANKR
200 1 1 ve [N GQLuULUVU Ui o wE Lul LN Sy SN (] ASAV O8]}

3.3.1.2 Corrosion resistant steel (CRES) and alloy steel. Heat treatment
of CRES and alloy steel components shall be in accordance with MIL-H-6875.

fabricated from corrosion

ce with QQ-P-35
1ICe Witn QU-r-

3.3.2.2 Surface oxide. After heat treatment of corrosion-resistant steetl
fastener components, all surface oxide shall be removed by a means that will
produce no intergranular or surface corrosion.

3.3.2.3 Alloy steel. Fastener components fabricated from alloy steel
shall be cadmium plated in accordance with QQ-P-416, Type II, Class 2.

3.3.2.4 Aluminum alloy. Fastener components fabricated from aluminum
allAaw ochall hha anAadioad In arrAv “amoaAA L +h MTI A OCHC
dlll)y Al i 1 DE AllDUITLEU i dLLUIUdIILt‘ WILll FMlL—-A—0ULI.

3.4 Design. The fastener is designed to secure line replaceable units
(LRUs) in military aircraft. When used in conjunction with a mating holddown
device, it will secure the LRU in a stable position in the aircraft (see 6.1).

3.5 Lubricant. When specified in the applicable spe cification sheet or
standard, the lubricant used on the fastener shall be in accordance with
MIL-L-8937.

1 C Crnuivanmandéasl vwaniidvamande Than fackananve cehall ha ~ramahkhla AF

2.0 CIHVITOIHIgNLal reyuireieiils THE 1asLeliei > Sliailt Ve Lapavic Ui
functioning without damage when subjected to the environmental conditions in
3.6.1 through 3.6.3.

3.6.1 Endurance. The fastener shall capab\e of wwthstand1ng 2000
rurnlas fae Aacrrihad 3n 2 £ 1 1) AF 1;.»[1%.”-. and inlAn . Anmuadadin
Lyuies \as uesLrniveu 1 29.0.0.17 Vi TOLRNTIY anly UIIIULI\IIlg NILIIUUL ucyriauait 101l
of performance (see 4.5.2).

3.6.1.1 Cycle. One complete performance of the fastener from zero pound
to the preioad poundage and then back to the initial zero poundage.

~s Vs L LI e S R O v}

unlock endurance cycles described in 3.6.1.
corrosion test (see 4.5.3).

3.6.2 Corrosion. The fastener shall be ¢
1

S
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3.6.4 Vibration and shock. The fastener shall not become loose or

unlocked when subjected to the vibration and shock test (see 4.5.5).
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3.6.6 Equipment interface. The unattached extractor front holddown
assembly will not hang in a position that will interfere with the installation
or removal of other equipment.

3.6.7 Thermal shock. The extractor front holddown shall maintain its

functional characteristics during alternate exposure to extremities of high
and low temperatures according to MIL-STD-202, Test Condition "B".

2 & © Coimmite Tha avévardar chall Aamameadbiadba s vwacledanmra A Eoimmis
J.U.0 Tuiiyus. THE AL al LUl sliai bt US> Llidle a resistditite LO 1 UIyud
development according to MIL-STD-810, Method 508.1, Procedure I.

3.6.10 Box lift during extraction. The fastener front holddown shall not
allow more than 0.917 in. (5mm) of 1ift at the front end of the box.

2 2 Tdarmd £33 acddam oL - Tia ~ Lol mo o an PO IR Lo oo o m il ol Lo . S Adaad L2

S./ lgeiitinttCcdi 1Ot mdrKing. ne rdastweners sndit! e mdrkeag 1o0vr 1qgenvini-
cation in accordance with the applicable specification sheet or standard and
MIL-STD-130

3.8 Norkmansh1g Workmanship shall be consistent with the type of
...... -l o Py P ~E Llaaad P Clwinm P RN cbka11 L oo
pIUUULL IIHIbH ding tne CidasSs O1 uwnread III prLITIEU 200417 P BUYELS Hidlil De
broken; hanging burrs and slivers that might become dislodged during usage
shall be removed
4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the

hAdl edheiid T L

contract or purchase order the contractor is responsible for the performance
of all inspection requ1rements as specified herein. Except as otherwise
specified 1n the contract or purchase order, the contractor may use his own or

-~y S A~ L dlm cmm £ ames A dlhhn Iomcman L3 Aam A

any ULHEI IdLIllLIEb )UlLdUIE tOr e pElIUlldHLE Ul Lie lepELLIUH IEQUIIE—
ments 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 facilities of sufficient accuracy, qualtity and
quantity are established and maintained to permit performance of required

inspections.

w
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ections. The inspection requirements specified

ification of ins
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s fo
a. Qualification inspection (4.3)
b. Quality conformance inspection (4.4)

4.3 Qualification inspection. Qualification inspection shall be

performed at a laboratory acceptable to the Government (see 6.3) on sample
units produced with equipment and procedures normally used in production.

4.3.1 Sample. The qualification test samples shall consist of twenty
units.

4.3.2 Inspection routine. Sample units shall be subjected to the
qualification inspection specified in table I in the order shown.

TABLE I. Qualification inspection
Number Test
of Requirement me thod
Inspection samples paragraph paragraph

Visual and dimensional examination 3 - 4.5.1
Endurance 3 3.6.1 4.5.2
Corrosion 3 3.6.2 4.5.3
Sand and dust 3 3.6.3 4.5.4
Vibration and shock 4 3.6.4 4.5.5
Static load 4 3.6.5 4.5.6

4.3.3 Retention of qualification. To retain qualification, the

contractor shall forward a report at two year intervals to the qualifying
arrivity (can & ) Thn nnn'l'lF\nnn :r{-iu‘nl-u ch:]] nc{':hl{c +hn initial
aliiviity (582 0.5/, qu tne initial

IIIJ 3 J VEyaoun

reporting date. This qualification cert1ficatlon, signed by a responsible
official of management shall attest that the manufacturer has the capability
to produce fasteners under conditions equal to those existing at the time of
the original approved listing.

4.3.4 Certified test report. The manufacturer shall furnish a certified
test report showing that the manufacturer's product satisfactorily conforms to
this specification. The test report shall include as a minimum actual results
of the tests specified herein. HWhen this report is submitted, it shall be
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accompanied by a dated drawing which describes the manufacturer's product by

specifying all dimensions and tolerances, composition of materials selected,

coating or plating applied, and the hardness. The manufacturer's part number
for each size shall be included on the drawing.

4.4 Quality conformance inspections. Quality conformance inspections

shall consist of the tests specified in table II.

TABLE ITI. Quality conformance inspections

Requirement Test method

Inspection ) paragraph paragraph
Visual and dimensional examination -~ 4.5.1
Endurance (5 cycles) 3.6.1 4.5.2
Corrosion (2 hours) 3.6.2 4.5.3

4.4.1 Inspection lot. The inspection lot shall be as defined in
MIL-STD-105.

4.4.2 Sampling.

4.4.2.1 Sampling for quality conformance inspections. A random sample of
each item shall be selected in accordance with MIL-STD-105, inspection level
S-1, Acceptable Quality Level (AQL) of 1.5 percent defective. For visual
examination, fasteners shall be selected in accordance with MIL-STD-105,
inspection level 1, AQL of 2.5 percent defective.

4.4.3 Resubmitted inspection lots. Resubmitted inspection lots shall be
in accordance with MIL-STD-105. A resubmitted inspection 1ot shall be
inspected using a tightened inspection. Where the original acceptance number
was zero, a sample size represented by the next higher sample size code letter
shall be selected.

4.4.4 Manufacturer's inspection report. Each production lot of fasteners
shall be accompanied by two copies of the manufacturer's inspection report
signed by an authorized representative of the manufacturer. This report shatll
state that the fasteners are from a production lot(s) which was manufactured,
inspected and accepted in accordance with requirements of this specification.
The report shall identify the part number and the production lot number(s) and
shall include all actual test results or certifications of conformance.

4.5 Test methods.

4.5.1 Visual and dimensional examination. The fasteners shall be
examined for conformance to the requirements of this specification and the
applicable specification sheet.
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4.5.2 Endurance. The fasteners shall be mounted in a suitable tray
fixture, as defined in 3.6.1. During lock operation, a preload of 103 1bs to
126 1bs (460N to 560N) shall be exerted on each hook and maintain the reading
as specified in DOD-STD-1788. During this test there shall be a check reading
of the forces every 50 cycles. The force reading must be within the force

+tnlerance ranage
LWL Witw W lu-l:’\..

4.5.3 Corrosion. The fasteners shall be subjected to the salt spray
(fog) test of ASTM B117 for 168 hours. Upon completion of this test, the
samples shall be subjected to the endurance test of 4.5.2 for Five (5) cycles

~Anluy

oniy.

4.5.4 Sand and dust. The fasteners shall be subjected to the sand and
dust test of MIL-STD-810, Method 510.1. Upon completion of this test the
samples shall then be subjected to the endurance test of 4.5.2 for five (5)

~i:m -1

1
cycies oniy.

4.5.5 Vibration and shock. The fasteners shall be subjected to the
vibration and shock test of MIL-STD-810. For vibration, use Method 514.2,
Procedure I, Curve E. For shock, use Method 516.2, Procedure I, Figure
516.2-2.

4.5.5.1 The test specimens shall be mounted in a fixture conforming to
figure 1 using a 60 pound weight simulated "black box" (15.29 inches wide
x 12.52 inches long x 7.64 inches high). Hooks shall be mounted as shown in
figure 2.

4.5.6 Static load. The fastener shall be mounted to the tray containing
the simulated black box as shown in figure 1. The fastener shall be subjected
to the test specified in 4.5.5.1. Upon completion of the static load test the
fastener shail be capabie of one compiete Tock and uniock cycie as defined in
3.6.1.1.

4.6 Inspection and packaging. The sampling and inspection of the
preservation, packing and container marking shall be in accordance with

5. PACKAGING

5.1 Packaging.

5.1.1 Level A. The fasteners in a unit quantity of 1 each, of the same
part number, shall be packaged in accordance with MIL-P-116, Method III.

5.1.2 Level C. The fasteners shall be packaged in accordance with
commercial practice. When the quantity permits, twenty-five unit packages, or
a multiple thereof, shall be packaged in intermediate containers conforming to
PPP-B-566, PPP-B-676, or PPP-B-665. The gross weight of the intermediate
containers conforming to PPP-B-665 shall not be greater than 20 pounds.
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5.2 Packing. Fasteners shall be packed level A or C, as specified (see
6.2).

5.2.1 Level A. Fasteners shall be packed in overseas wether resistant
type boxes conforming to any of the following: PPP-B-585, Ciass 3; PPP-B-591;
PPP-B-621; PPP-B-636. Gross weight of wood and wood-cleated boxes shall not
be greater than 200 pounds; fiberboard boxes shall not be greater than the
weight limitations of the box specification. Box closures shall be in
accordance with the box specification and the appendix thereto. Boxes shall
be provided with case liners conforming to MIL-L-10547, sealed in accordance
with the appendix thereto. Case liners may be omitted when weather resistant
fiberboard boxes conformlng to PPP-B-636 are used, provided that all joints
and seams are sealed with tape conforming to PPP-T-60, Type III, Class 1.

5.2.2 Level C. Fasteners shall be packed to ensure adequate protection
against damage during direct shipment from the source to the first receiving
act1v1ty for |mmed1ate use. This level shall conform to app11cable carrier

i pbe the 5upp||et ‘s commercial prcu_Llu-.', if this
e meets the requi s of this level.

L V] RS

_5'3_ Marking. In addition to any special markings required by the

contract, interior packages and exterior shipping containers shall be marked
in accordance with MIL-STD-129.

6. NOTES

6.7 Intended use.

6.1.1 Positive self-locking electronic equipment fastener. These

fasteners are intended for general use in aircraft to secure electronic LRUs
in their installed position. They are designed with knurled or fluted knobs

for hand operation to:

a. Eliminate the need to have hand tools available and

ralihvadbad fAavra a
i LiutLitl oLne

b. Reduce the risk of overstressing the LRU, rack, tray or other
fastener accessories. The fastener must be used in conjunction with
rear holddown device with properly toleranced, dimensionally stable

seating that positions the front fasteners so as to give prooer 1oad
line angle (see applicable specification sheet).
£ 1 9 Cawmma 12l dilma 1nmacnw $A- _—e ...-. Au&.,--,-&qn AlardAnnir AmitlAnmanmd
O.1.<& rorcee runiving IH)CILIUH, pU)IL VE BXLTalLiUll B1eLLliQllie eyuipmeiii
fastener. These fasteners are intended for use in mlllfary aircraft. Their
purpose is to secure electronic LRUs installed in compliance with DOD-STD-1788
Avionics Interface Design Standard, and for use with commercial avionics LRUs
that are designed in compl1ance w1th ARINC specification 600. They are
climna A han Annw imi nry rladrkh I h
THLT lg 1 1

UEDIQHEU for hand Up\:l&L]uu uuuugn d Caiioracea, rvorce- i
forward direction (insertion). When operated in the reverse direction

vEel QLT

(extraction) they withdraw the LRU from its mounting rack or tray, disengaging
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1 is the rear holddown, with a proper
rack or tray to ensure th he fro

6.1.3 Visual indicator. There shall be some form of clear visual
indication that the extractor front holddown unit has been activated to its

A ]

designated l1oad (refer to MIL-F-85731/2).

6.2 Ordering data.
) ..6.g.l Acquisition requirements. Acquisition documents should specify the
foliowing:
a. Title, number and date of this specification.
b. Quantity.

Aarial Al e Al ol aA Y e f amna
Leveil Ol pd(.l\dglllg quuu U \s5ee O.

(@]

d. Lot sampling for quality conformance inspection (see 4.4).

The attentlon of the contractors is called to these requirem
manufacturers are urged to ~arrange to have the products that
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O
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~
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Q.

s the Naval A1r Systems Command (AIR 5112), Department of the
530) Nashington, DC 203€61-5300 and information pertaining to

ducts covered D_Y this SpeCH’YCthOH may be ootalneo from
nter 600 Fast 21st Street Code R/71A Indiana

@]
——
-t
w
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6.4 quersession data. This specification, MIL-F-85731 and its
associated siash sheets, supersedes MS14108 Fastener, Positive Seif-Locking
Case Mountlng, Electronic Equipment, in its entirety. This specification also
supersedes, in part, all paragraphs of MIL-C-172 Cases; Bases, Mounting; And
Mounts, Vibration (For use with Electronic Equipment in Aircraft), which deal
with locking devices.
Preparing activity:
Custodian: Navy -AS
Air Force - 11 (Project No. 5340-1590)

Army - AV

Review art1v1fv_
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—
—
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