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1. This Military Standard is approved for use by all Departments and Agencles
of the Department of Defense.

2. Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document should be
addresaed to: ASD/ENESS, Wright-Patterson AFB, OH 45433 by using the
self-addresssd Standardization Document Improvement Proposal (DD PForm. 1426)
appearing at the end of this document or by letter. :
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FOREWORD

The purpose of this document is to establish standardization in the selection,
development, and use of aerospace fastening systems, including hole
characteristics and inspection criteria. Existing fasteners cover a wide
variety of configurationsa, sizes, materiala, and finishes. Various aerospace
fastener systems have canmon fastener needs but lack defined application
exchangeability. This document provides contractual design requirements for
proper selection and application of approved fastening systems. The baslc
objectives of this standard can be summarized as:

To document selection and application information for
approved fastening systems and procedures so the designer
can achieve an.optimum balance of performance, reliability,
and exchangeability with minimum cost, logistiec inventory
and malntenance, :

Selections and procedures are limited to those listed herein.
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FASTENER SYSTEMS FOR
AEROSPACE APPLICATIONS

1. SCOPE

1.1 Scope. This standard covers the methods of fastening, materials,
finishes, teat methods, and hole size and criteria of fasteners and fastening
systems used in the design and construction of aerospace systems. In addition,
it provides a comprehensive presentation of approved englneering practices,’
procedures, processes, and characteriatics for fasteners.

1.2 Purpose. The purpose of this standard is to document selection and
application information for approved fastening systems and procedures so the
designer can achieve an optimum balance of performance, reliability, and
exchangeability with minimum cost, logistic inventory, and maintenance.

2. APPLICAELE DOCUMENTS

2.1 Issues of Doouments. The following documents of the issue in effeot on
date of invitation for bida or request for proposal form a part of this
standard to the extent specified herein.

STANDARDS
MILITARY

I-!S17855 Fasteners, Screw Threaded, Descriptive Factor Symbols and order
of Notes for Engineering Documents for

2.2 [Referenced Doowuments. 4 list of referenced documents ia preaent.ed in the
individual requirementa contained in.this atandard. The applicable issues
shall be those in effect on the date of the invitation for bids or reguest for

proposal. . . -

2.2.1 HNongovermgent Doowumepts. Nongovernmment documents referenced .herein show
the speoific issus applicable. Other revisions are not applicable. -
2.2.2 Sources for Nopzoverpment Docugonts. Addreases for obtuniné doouments
referenced herein but not obtainable from the Govermment are as follows:.

AMS, AS, Society of Automotivé Engineers, Ine.
ARP, AIR, 800 Commonwealth Drive -

AMD Harrendale, PA 15096
ANSI American National Standards Institute
1430 Broadway

New York, NY 10018

ASTM American Soclety for Testing and Materials
1916 Race Street
Philadelphia, PA 19103
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NAS National Standards Assoclation
1321 Fourteenth Street, NW
Washington, DC 20005

3. DEFINITIONS

3.1 Definitions Applicable to complete standaprd. The definitions provided in
this document shall be for those speclal words, phrases, or usages which are
peculiar to the fastenings area. This paragraph contains definitions (as
defined above) for those words which are found in three or more requirements.
Pefinitions for words used in only one or two requirementa will be found with
the particular requirement.

- 3.1t Alrframe structure. Io the context of this docunent. t.be airrrame
structure includes the fuselage, wing, and empennage. : ‘

3.1.2 Allowasbles. (See design allowables.)

3.1.3 Anchor put (plate nut). A nut that resists turning during bolt
installatfon by being attached to, or contained in, one or more of the parts
being assembled.

3.1.4 _Aoproved fastener. A fastener that is listed in this document.
3.1.5 Bearing face. {See bearing surface.)

3.1.6 Bearine surface. The load-carrying surface of a fastenmer or structural
component.,

3.1.7 Blind fasteper. A fastenting system which ia inatalled from one side of
the structure. .

—

3.1.8 t(himfer. 4 beveled surface on a component to faci
part into the other. A beveled surface on a component to
oorner. :

litate entry of one
elininate a

3.1.9 4Critical application. ~ Any application of a fastener where loss or

failure of the fantener could cause one or more of the following: .

a. Loas of aircraft.

b. Preclusion of continued flight and landing within the design limitations of
the airoraft using normal pilot skill and strength.

c. Sisnitmant injury to the occupanta of the aircraft or gr-ound personnel.

d. Rendering of major subsystems or special miaaion syntena Inoperative or
causing ita destruction.

3.1.10 Design allowsbles. Tensile and shear ultimate strengths of fastenmers
and shear ultimate and yleld strengths of mechanically festened joints used for
desaign of giroraft joint structures.
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3.1.71 Fastening svstem. An installed fastener, its component parts, the

geometry of the hole where it affects the performance of the syatem, and
installation and removal tooling and procedures.

3.1.12 Grip or grip sccommedation. The allowable variation of material
thickness in which a specific fastener can function.

3.1.13 JImpedance lockina. A resistance that impedea disengagement of mating
fastener components.

3.1.10 Llockinz device. A part or mechanism designed to preveni loas of
preload or disengagement of a fastener.

3.1.15 Permanent {asteger. A fastener which does not require removal. %o
service or mailntain the aircraft and that normally requires the destruction of
the fastener or one of its components during removal,

3.1.16 Plate nut. (See anchor nut)

3.1.17 Self locking. An attribute of a fastener or fastener assembly having
an integral locking element to impede relative rotaticn of mating componeats,

3.1.18 Shank. The untreaded portion of a fastener between the head and the
threada, locking grooves, formed head, etcetera.

4. GENERAL STATEMENTS

4.1 Guidelines. A separate publication, "AMFRG Manual on Qrganization and
Operations of the Aeromechanical Fastener Requirements Group for MIL-STD-1515",
has been distributed to organizations participating in the preparation of
MIL-STD-1515. This publication presents guldelines for the preparation and
coordination of requirements for inclusion in this standard, These guidelines
ahall be followed for all requirement additions or changes and shall be revised
as mecessary by the preparing zcotivity or his deaignee.

4.2 Applicatjon. The sectiona contalned herein are inteaded to provide
uniform requirements applicable to mechanical aerospace fasteners and shall be
incorporated by reference in ganeral and detall weapon systems and equipment
apecifications. If a requirement contained herein confliots with a requirement
in the general or detail weapon system or equipment specification, the weapon
system-or equipment specification shall teke precedence. If a requirement
1isted in the contents has not been published but is referenced herein, it 1is
not applicable and the requirements of the general or detail weapon system or
equipment specification shall apply. R :

8.3 pescriptive fmctors and svmbola. The descriptive fagton symbols used in
this standard shall be in accordance with MS1T855.

5. NOTES

5.1 Availability of Documents. Coples of specifications, standards, drawings,
and publications required by contractors in connection with speecific :
procurement functions should be obtained from the procuring activity or as
directed by the contracting officer.
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6. INTENDED USE AND GUIDANCE CRITERIA

6.1 XInformation and guidance. Paragraph & in all applicable requirements in
this document presents information and guidance for use of that requirement or
parta listed therein. The paragraph is not contractual,

Custodians:

1 Preparing Activity:
Army - AV Alr Force - 11
Navy - AS .

Alr Force - 11

Reviewer Activities Project No. 5300-0039
Army = AR, ML .
Navy ="
Alr Force - 10, 99
DLA - IS
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SECTION 100 - GENERAL QBSIGH REQGIRBMENTS
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LUBRICATION

1. Purpose. This document establishes the requirements for the use of
lubrication with mechanical fastener systems which are used in atructural
applications in the design, construction, and repalr of aerospace/airframeas,
excluding propulsion systems. The purposes of lubrication in this requirement
encompass wear reduction, preveation of lessening of galling and selzure,
inhibiting fretting, ald in installing and removing fasteners, control of
installaton torque or preload of joint, fastener system internal lubrication,
and combinations of these factors. Lubrication of fasteners where the fastener
acts as a bearing shaft is not covered by this document. Reference
MIL-STD-1599 for appropriate bearing, equipment or functional systems
specifications In this area.

t.t Where appropriate military or industry documentation does not exist, this
document establlshes the requirements placed on the lubricant materials and the
application to the fastener components. These materials requirements are
included ag addenda and will be deleted at such time as appropriate military or
industry speciflcatlons are released.

1.2 Classificatjon. Lubricant requirements discussed herein shall be
identified by the type and class designation established in this paragraph.
The categories of lubricants are reduced to four basic areas; solid or dry
film, liquid film, metallic coatinga, and lubricants involving encapsulation or
transitions from liquid to solid or other peculiaritiea, herein called the
Speoial Properties Lubricants, When lubricants are speoified in MIL-STD~1515,
the lowest level(s), types, and ‘classes will be specified; for example, type I,
class 24-1, not aimply type 1, class 2. Type and oclasas deaignations are
intended for notation or reference on parts standards drawings or in
procurement speaifications. Addenda shall not be referenced in any other
document or Requirement except Requirement 103.

1.2.1 Iype I solid gr dry film Jubedcapta. Solid or dry fllm lubricants shall
be cne of the following classes as. determined by this document and application
conditions and must conrorm__to the applicale noted military apecification.

a. Clasa 1. Solid or Dry Film, General Purpose

(1) Class 1A - Air dry, unbonded lubricative powdera.
None included at this time.

(2) Class 1B - Air dry, resin bonded, solid film lubricent
Class 1BT - MIL-L-23398 -540C to 260°9C (~659F to S0Q°F)

(3) Class I1C - Heat cured resin bonded solid film lubricant..
Rone included at this time.’

(4) Class 10 - Inorganic binder, solid film, extreme environmment
Class 1D1 - MIL-L-81329 1840C to 399°C (-300°F to. T50°F)

103.1
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b. Class 2. Solid or dry film, nongraphitic with no metallics

(1) Class 28 - &ir cured, Corrosion inhibiting.
Class 281 - MIL-L-B6147 5U9C to 1219C (-659F to 2509F)

(2) Class 2B - Heat Cured, Corrosion inhibiting.

Class 2B1 - MIL-L-8937 -549C to 2609C (~659F to 500°F)
Class 2B2 - MIL-L-46010 -549C to 260°9C (-65°F to S000F)

(3} Clasa 2C - air or heat cured, extreme enviromment.
None included at this time.

e. Class 3. Solid or dry film, inert compounds. None included at this time.
4. Class Y. Special categories.

(1) Class 4A - Electrical insulation compounds
Class .4A1 - MIL-S-8360

1.2.2 Iype )1 1iquid film lubricants. "Liquid film Jubricants shall beé one of
the following c¢lasses as determined by this document and application conditions
" and must meet the requirements of addendum 4'to this requirement or applicahle
noted military specification.

a. Class ). [iquid film fastener - installation lubricants - organic:

(1) Class 1A

Class 1A1 - Cetyl alcohol. <Cetyl alcohol shall meet all material
and application requirements of addendum A and other
requirements specifically noted in this document.

b. Class 2. Corrosion preverit.ive compounds

(1) Class 2A
Class 2A1 = MIL-C-16173 (grade 1 or 2)

0. Claas 3. Petrolatum and.greanes

{1) Class 3

Class 3A1 - Petrolatum in accordance with VW-P-236
Class 3B1 - MIL-G-6032
Class 3C1 ~ MIL-G-4343

d. Class 8. Anti-seirze campounds, Metallic

(1). "Class 44

Class 441 - khite lead oompound in accordance with MIL-L,-25681
(2) Class 45 .

Class 451 ~ Anti-seize compound in accordance with MIL-T-5542

(3} Class 4
Class 4C1 - Anti-seize compound in accordance with MIL-T-43483

103.2
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{4) Class W
Class 4D1 - Ant.i-seize compound in accordance with MIL-A-907

(5) Class k£ - )
Class 4E1 - Anti-seize compound in accordance with MIL-8-13881
Class 4E2 - Anti-seize compound in accordance with MIL-T-554%4,

1.2.3 Type III metallic coatings. Metallic coatings intended for use as
lubricants in the fastener sysatem shall meet the requirements and
specifications noted herein. Care should be exercised toc assure that metallie
coatings do-not allow dissimilar metal/galvanic corrosion ipcampatibility with
structural materials.

a. Class 1.

(1) Class 1A - Silver plating. Silver plating shall be in accordance
with AMS 2412 for applications not exceeding 260°C (5000F) maximum.

(2) Class 1B - Silver plating. Silver plating shall be in accordance
with AMS 2410 for applications not exceeding 5149C (9659F) maximum. May be
used where class 1A is specified.

(3} (lasa IC - Silver plating. Silver plating shall be in accordance
with AMS 2411 for applications not exceeding 760°C (1400°0F) maximum. HMay be
used where classes 1A and 1B are specified.

3.2.4 Tyve 1y speoial oropertdes lubricants. Lubricants possesaing special
propertiea outside the acopes of types 1, I1, and 1I1 shall be one of the

following classes &8 detemi.ned by this dooument and application conditions.’
No specific lubricants are included at this time.

I, 1I, and 11l may be used in
c ications noted herein.

VV-F~236 * Petrolatum, Technical

MTL.-A =007 Anti-naize Compound High Temperature

MIL-G-4343 Grease, Pneumatic Syabema

MIL=T-5542 Thread Canpound, Anti-selize and Sealing,
Oxygen Systems

MIL=T-55h4 Thread compound, Anti-seize, Graphite-
petrolatum

MIL-G-5572 Gaaol;.ne. Aviation, Gradea 80/87, 100/130, .
11571585
Missile, and Ordance

MIL-T-5624 Turbine Fuel, Aviation, Grades, JP-4 and JP-5

MIL-G-6032 Grease, Plug Valve, Gasoline and 011 Reaistant

MIL-L-7808 Lubricating 0il, Alrcraft Turtine Bngine,
Synthetic Base

MIL-A-8243 Anti-icing and Delcing - Defrosting Fluid

MIL-H-H4k6 Hydraulic Fluid, Nonpetroleum Base, Aircraft

MIL-5-8660 e Silicone Campound

103.3
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MIL~S5-8802 Sealing Compound, Temperature-reaistant,
Integral Fuel Tanks and Fuel Cell Cavities,
High-adhesion
MIL~L-8937 Lubricant, Solid Film, Heat Cured
MIL~A-13881 . Anti-Seize Compound, Mica Base (For Threaded
. Fitting)
MIL-C-16173 Corrosion Preventive Compound, Solvent Cutback
Cold-application
MIL~L-22851 Lubricating 0il, Alrcraft Piston Engine
{Ashless Dispersant)
MIL-£-23398 Lubricant, Solid Film, Air Drying
MIL-L-23699 Lubricating 0il, Aircraft Turbine Engines,
- Synthetic Base
MIL-L-25681 Lubricant, Molybdenum Disulfide. Silicone Base,
: High Tenperature .
MIL~L-36010 Lubricant, Solid Film, Heat Cured Corrosion
Inhibiting
MIL-L~46147 Lubricant, Solid Film, Air-cured (Corrosion
inhibiting)
MIl~-L-81329 - Lubricant, Solid Film Extreme Environment -
HI_L-T-83HB3 Thread Compound A.nt.i-sei.ze, Holybdenum
. Disulphide—petrolatum
HIL-51D-1523 Age Control of Age-3Sensitive EBlastomeric
Material
AMS 2110 Silver-Plating, Rickel Strike, ‘High Bake
AMS 2311 Silver~Plating, High Temperature application é
AMS 2812 Silver-Plating, Copper Strike, Low Bake

3. Definitionn. Appropriate definitions are contained in the documents
referenced in Section 2 of this requirement.

%, General Requirements
8.1 Coppatibility

N.1.1 Wmn.mmsmmm-. For design purposes,
lubricants may be considered ocompatible with all materiala listed in table
103-1 when an "X" appears in the applicale bloock,

4.1.2 Tegperaturs limits. For design purposes, lubricants may be used uhere
temperature limits are in accordance with table 103-11 when an "X" appears 1in
the applicable block.

8.1.3 Aze control and relubriction. Lubricants which -bave a8 limited shelf
life and require age control shall be controlled in acoordanoe with
MIL-STD-1523. .

%.1.3.1 Faateper pystem internal lubricant. Multiple-piece fasteners, not
normally disassembled, which utilize lubricants internally to assure the proper
funoctioning of the fastener during installatioa shall not be.relubricated
without approval of the fastener manufacturer.

103.4
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4.1.3.2 Fastener exterpal lubriecapnt. Fasteners utilizing type II lubricants

for ease of inatallation or rewoval or faor torque control may be relubricated
with the same lubricant previously used.

4.1.4 Stryctural materials compatibjility. For design purposes, lubricants may

be considered compatible with all materials listed in table 103-III when an "X"
appears in the applicale block. Others shall not be used in combinatlon,
Compatibility in this case is defined as not causing or contributing to stress
corrosion, not leaving detrimental deposits, or hot reacting chemically with

the material, such as galvanic corrosion.

4.2 Fastener aystem lubricants. Lubricants used on bolts, screws, pins, nuts,

collars, washers, and other fastener elements shall follow the criteria
speciffed herein when lubricants are used for general applications and for the
specialied purposes noted in 4,3 and 5., In addition, lubricants must be one of
the types and classes listed in 1.2 with the fluid compatibility, temperature
limits, and structura) materials compatibility of the application in accordance

with tables 103-I, 103-XI, and 103~IXI for all applications.

h.2.1 Fastener ease of insertion and removal. When this criterlon is one of
the intended purposes of the lubricant, the following requirements,
restrictions, cautions, or allouanoea apply:

Caution. In interference~fit applicationa, lubricant shall permit full
1nsta11ation of the fastener without detriment to the hole or fastener. Minor
soraping of plating from plated fastener is ‘not considered detrimental in this

regard.

Reatriction. Type II lubricants shall not be the sole lubricant used on
reusable fasteners when the pin element and nut or collar element are botn
stainless steel or titanium-or a combination-: of the two.

§.2,2 ' . When this criterion is a secondary
purpose of the lubricant, the following requirementa restrictions, cautfona,
or-allowances apply:

a. Restrintinn; Types I, ITI, and 1;[_1 are not considered sufficient for an

éleotrolytic eorrosion barrie; and shall not be used as the scle barrier. for
this purpose regardless of metallic material combinations or environment,

b. Reatrist{on: Type III ccatings shall not be applied to titanium pins,
nuts, or collars or be used in contact with titanium’ structure.

: All lubricated washera used in a ayatem shall have lubriocant

Jeguirepent
uhinh 1n compatible with the fastener components and sheet surfaces regardlesa
of vhether or not the washer will actually contact the componenta.

d. Reguirement: See 5.1.2 for fastener aysten internal lubricants.
§.2.3 Preload coptrel. When the lubricant is used for the purpose of

producing a controlled preload in the fastener system, the following
requirements, restrictions, cautions, or allowances apply:

103.5
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a. HReguirements: Fasteners may be installed in the received condition. ©No
lubricanta shall be added prior to installation.

b. Allowances: Fasteners may be installed with the addition of wet sealant
and/or wet primer. Note that torque-tension factor must be considered,

y.2.4 ea s i { ati B : When this criteria 1s
one of the requirementa or the t‘aatener system, the following requirements,
restrictions, cautions, or allowances apply: None at this time.

4.3 Lubricated fastener requirements. Lubricated fastener and other fastening
tbreaded components shall comply with the t‘ollouing requirements.

ﬂ31§£m9_una.1._m.§_gngr_

8.3.14 M&nﬂn&_tu_mna -

.3.1.1.1 Riveta. Rivets installed in clearance holes do not require
lubrication. Rivets installed in interference fits may require lubrication.

4.3.1.1.2 Pins and collars

Qimalioht ahanlsr TnbanPananas nwndna and l!_.ﬂ“ - Amer Fwern nnd nldaa An
S iSOV bliivhiiNe dd S kb b Sckide ) dobd oSN St fiL 6D & Ly WP GHU aaos Wi

combination thereof approved herein may be apecified but parts shall be
lubricated. Collars and pins do not require the same lubricant, -

. ars. Any type and - class
lubricant or combination thereot‘ appmved hemin my be specified or parts may
be unlubricated. Collars and pinas do not require the same lubricant.

¢. Tapered shank pins shall be lubricated with at leaat. one of the lubricants
specified herein.

4.3.1.2 _[Removable fasteners . ’

8.3.1.2.1 PBolts and screws. ' Any type and class of lubricant or combination
thereof approved herein may be specified or parts may be unlubricated.

%.3.1.2.2 Jyts. Any type and class of lubricant or combination thereof
approved herein may be specified or parts may be unlubricated,

3.3.1.2.3 Hutplates. Any type and class of lubricant.or oombination thereof
approved herein may be specified or parts may be unlubricated,

8.3.1.2.% JInserts. Any type and class of lubrioant or combinaticn thereof
approved herein may be specified or parts may be u'nlthrioate'd.'

N.3.1.2.5 Panel fasteners. Any type or class of lubpicant or combination
thereof approved herein may be specified or parts may be unlubricated.

103.6
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4,3.2 Function systems attachment fasteners

5.3.2.1 Equipment attachment. Bolts, screws, nuts used to attach
miscellaneous equipment to structure shall comply uith the requirements of
5. 3 1.2.1 and 4.3.1.2.2.

4.3.2.2 Tubing and wire bundle clamp fasteners. Fasteners used for attaching
elamps for tubing and wire bundle support may not require lubrication.

4.3.2.3 Quick release fastepers. Panel fasteners and other quick release
fasteners may not require lubrlcation.

u.g.élu Fluld systems fastepers

4.3.2.5.1 Couplinma. buct coupliné and V-band coupling fasteners shall meet
the reguirements of 4.3.1.2.1 and 4.3.1.2.2,

4.3.2.4.2 Fluid svystems. Fluid systems connection nuts shall utilize
lubricants with fluild compatibility requirements of 4.1.1 and 4.1.2.

5. Detalled reguirementa. The following specific application allowances and
reatrictions shall be obaserved in the use af fasteners in the design of
aerospace vehiclea and equipment,

5.1 Wﬁ&&w- In addition to the requiremeats af
Table 103-1, lubricants used on mechanical fasteners and threaded connections

sust be compatible with applicable fluids,

5,2 Electrical bonding or insulation. Fastener pins or bolts/screws intended
to provide electrical continuity shall nét be lubricated except with type 1II
lubricant where applicable. Fastener systems intended to be insulated agalnst
electrical continuity shall be coated with type'I class 4A insulating cowmpound,
unless a compatibility problem existas,

5.3 Application of lubricant to fasteper elements. Lubricants shall be
applied to fastener elements as apecified in the applicable Military
Specification or Addendum for types I, II, and IV and applteable specirication
for type I1I,

5.4 Jea fastene ements. Parts using type II
lubricants may be reluhrlcated. Sutrieient drying time ahould be observed for
assurance of proper torque—tension relationships.

5.5 Fasteper syatem ipnternal lubricatfon. Lubricants used for various
purposes internally in the fastener aystem and which do not contact the
atructure must meet the reguirements of this document except that electrolytic
corrosion barrier propertles apply only to the materiala of the fastener
components.

5.6 Change of lubricant. Where the lubricant is a necessary factor in the
usage of a fastener system requiring qualification, the specified lubricant
shall be used in the qualification testing of the system, and continued as part
of the requirements of, the qualified system. Any change of lubricant(s) type
or class requires requalification of the system.

103.7
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ADDENDUM A
LUBRICATION

LUBRICANT, CETIL ALCOHOL 1-HEXADECANOL APPLICATION TO FASTENERS

processes, procedures,

—nnl-u-—lnn‘l Fo o s -

s -
100 o6 GECnaniCalr Laduelicrs.

3.1 Cetyl alcohol. MNational Formulary Grade (CH3) (CHp) &5 0i) (flake or
granular form), ascid number 1.0 maximum hydroxyl number 218-238, melting point
1 i

?
hen e f -
3% =

- “ahanhy
¥ = D1V N1 YL ) .

3.2 Solvent.

3.2.1 Petroleum base sclvent in accordance with P-D-680 type II or equivalent..-

3.2.2 Freon TB=1. Caution: Water on the surface of a Freon sclution 1s not

recopmended in that with the presence of iron, over a perlod of time, corrosive
hydrochloric acid will form.

4, Salutinn osomnaoaitinan and nranaration

4.1 Petroleum bagse solvent
'u.m Compoaltion

4.1.1.1 For non-interference pins, bolts, and other externally threaded
fasteners, the composition will normally be 1.0 to 1.25 pounds of cetyl alcohol
per gallon of petroleum base solvent.

e=-Nt oins and bolis the composition wil] normally b
e=-i [~ n.uu AR Wil WARY W e e - -
etyl

cohol per gallen of petl“olemn base solvent.

terferenc
unds of ce

§.1.1.3 For collars, nuts, and washers a composition of 0.25 to 0.75 pounds of
cetyl alcohol per gallon of solvent may be sufficient.

4.1.2 Qperating temperature. The operating temperature shall be in the range

of WO - §40C (1050 - 1309F). The lower end or the range 1a suggested for
plieation of heavier coatings. .

4.2 Freon Tb-1

4,2.1 Composition 0.75 to 0.90 pounds cetyl alcchol per gallon of freon.

4.2.2 Operating temperature should be 33° - 379C (92° - 98°F).

103. 11
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h.2.3 A 0.5 - 1.0 inch-thick layer of water on the surface of the soclution is
required to prevent loss of solvent.

5. Safety ¢onsiderations

5.1 Caution. These mixtures have a relatively low flash point. Only .
equipment designed to handle volatile, inflammable liquids should be employed.
Avold prolonged breathing of solvent vapors.

6. Application

6.1 Parta sﬂall be cleaned to remove all surface contaminants and foreign
material.’ Parts shall be vapor degreased and immediately prior to first
lubrication application.

6.2 Parts shall be packed or placed in small lota in perforated baskets and
immersed into the solutlon and allowed to seak for two minutes after the parts
bave been immersed long encugh to warm to solution operating temperature. Care
shall be taken to insure that adequate circulation of lubricant is realized on
all parts.

6.3 * Parts shall be removed from solution; shaking off excess liquid and
allowing to dry before handling, Parts may then be spread on wire rack or
nonabsorbent surface to facilitate drying. Application of a centrifuge for the
removal of excess solution may be required.

- 7. Controls. Controls shall be established to insure the cetyl alcohol’
acontent of the solution is within the range specified herein. The solutlon
must be replaced with fresh solution at regular intervals to avoid excessive
contamination.

8. QGeneral

8.1 Appearance

8.1.1 Cetyl aleohol lubricated parts are siippery tb the touch.

8.1.2 Cetyl slcohol lubricated parts may have white film or frosty appearance
which does not affect the performance of the lubricant, and shall not be a
cause for rejection.

8.2 Use. Cetyl alcohol is to be applied on all parts as specified on the
respective part drawing, standard or specification. Cetyl alochol may also be

used as an additional supplemental lubricant as allowed by the proceas
apecification, installation drawing, or appropriate technical orders.

103.12
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SUPERSEDES . MIL-STD-1515A
REQUIREMENT 1-9 ) REQUIREMENT 109
2 October 1972 12 July 1978

DESIGN ALLOWABLES

1. Purpgse. This requirement specifies where or how engineering criteria and
requirements for design load allowables for fastener ayatems shall be cbtained.

2. ent cable to rement

" MIL-HDBK~5 Metallic Materials and Elements for fAerospace Vehicle
Structures

3. Design allowable loads. The design allowable loads shall be in accordance
 with MIL-HDBE-5.

3.1 Inavailable allowable loads. Where load or stress allowables are not
contained in MIL-HDBE-5, they shall be obtained by test data in accordance with
Chapter §, Section i, of MIL-HDEK~5, or by analysis or data acceptable to the
procuring activity.

109.1
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SUPERSEDES . MiL~3TD-15154

REQUIREMERT I-10 : REQUIREMENT 110

2 October 1972 12 July 1978
TESTING

1. Purpose. This requirement shall establish engineering criteria and
requirements for the testing of fasteners. These criteria and requirements may
be 1im1bed by other documents which may take precedence over this military

2. c t cagble t u ent .
MIL—STD-1312 Fasteper, Test Methods

3. General. The proper selection of fasteners used in the design and
construction of aercspace systems requires the evaluation and correlation of
test data. This requirement establishes the methods for testing fasteners to
determine their physical and mechanical properties. MIL-STD-1312 presenta

unified standard methods of testing, analysis of datz and presentation of
results for use in research, development, procurement, design selection,
assembly, and maintenance. Unless otherwise specified in the applicable
document these teat methods shall be used. 1In case of conflict between the

provisions of MIL~STD-1312 and the individual procedures in the apecirication

far o nnrfinu1nn 1tnm tha latter shall take nrﬂnpdpncp_

3.1 Jest selection. In selecting the tests applicable to a fastener or
fastener system, the fastener properties needed in the design must be

determined. The appropriate test for each property of the fastener shall be
specified, Cars ahall he talken to spacify only those testa that are needed.

Sy Searg L=} =2 LI
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SUPERSEDES ' MIL-STD-15154
REQUIREMENT I-11 ’ REQUIREMENT 111°
2 October 1972 12 July 1978

SAFETY DEVICES AND ELEMENTS

1. Purpose. This requirement shall establish engineering criteria and
requlrements for the application of safety devices and elements. Selection may
be further limited by other documents.

2. Documents applicable to Reguirement 111.

‘MIL-N-8922 Nut, Self-Locking, Steel, 220 ksi Fyy, 450°F
MIL-F-8961 Fastener, Externally Threaded, Y450°F and 1200°F,
- Self-Locking Design
MIL-N-8985 Nut, Self-Locking, Steel, 180 Fgy, 450°F
MIL-F-18240 Fastener, Externally Threaded, 250°F, Self-Locking Element For

MIL-R-25027 Nut, Self-Locking, 2509F, 4500F, and BOOOF, 125 ksi Fgy,
60 ksi Fyy, and 30 ksl Fgy

MS15981 Fastener, Externally Threaded, Self-locking Deaign and Usage
Limitations For

MS18069 Compound, Adhesive, Alrcraft Design and Usage Limitations for
Threaded Components Retained or Sealed By

MS33540 Safety Wiring and Cotter Plnning, General Practices For

M533568 Nut, Self-Locking, Aircraft Design and Usage Limitations of

MS33602 Bolt, Self-retaining, Aircraft Reliability and Maintainability

Design and Usage Requirements For
3. Geperal meaps of safetving. All threaded fasteners and other reusable
fasteners shall be safetied. Self-locking fasteners are preferred over
auxiliary devices (such as cotter pins, safety wire, tab washers, etcetera) and
shall be used in accordance with MS15681 and MS33588. 4 self-locking element
in accordance with MIL-F-§961 and MIL-F-18240 may be incorporated ir externally
threaded fasteners, and in accordance with MIL-3-25027, MIL-N-8922, and
MIL-H-6985 for internally threaded fasteners. The locking element should be
made of 8 low outgassing material for space appllications.

3.1 Contfol systems. In the case of critical single-point linkages (flight,

fual asontire vla' ehetera}’ cb“a? aha1l {mnmnnfa n -a\ foratainine halt ‘|l\

accordance with M333602. Selection of self-retaining bolts shall be in
accordance with Requirement 203.

1111
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3.2 feusable fastenera. Except as specified in 3.1, each reusable bolt, nut,
pin, or other fastener must incorporate two separate different types of locking
devices, or elements, if --

its loss could preclude continued flight and landing
within the design lipitations of the aircraft using
normal pilot skill and strength

or

its loss could result in reduction in pitch, yaw, or
roll capability or response.

3.3 ‘Safetv wire and cotter pins. These are required only in cases where
shearing or rupturing of material is required for safetying certain
applications a3 noted in MS15981 (external threads), MS33588 (internal

threads), and MS33602. When safety wire and cotter pins are required, they

shall be used in accordance with MS335U0.
3.4 Control cable and rod components. See Requirement 219.

3.5 Iab washers. The use of bend-tab washers is discouraged where breakage of

the tabs would endanger the system. If a locking problem cannot be solved by

- more conventional means, tab wahers may be used. Provision must be made for
locking to-a.keyway or adjacent structure. ’

3.6 Lock washers. Lock washers shall not be used to- safety threaded parts.
3.7 Adbesaive compounds. The use of adheslve compownds for safetying or

retaining means shall be 1imited to applications where no other satisfactory

means exists. If adhealve compounds are used, they shall be in accordance with
M518069.

111.2
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SUPERSEDES . MIL-STD-1515A
REQUIREMENT 1-12 : REQUIREMENT 112
9 January 1976 12 July 19756

RELEASE FOR USE OF NORAPPROVED FASTENERS

1. Purpoge. Fastening systems, fasteners, and installation requirements
identified and listed in the applicable requirements of this standard are
approved and shall be given selection priority in new aerospace aystems design.
Those not listed as approved for use require a release for use by the procuring
activity prior to incorporation into design, during development, or for use in
assembly during production. This requirement establishes preparation and
subaission procedures for justification and engineering data necesasary for the
evaluation. and use of fasteners not listed herein. It also establishes the
point of contact for release requests,

2. Documents applicable to Requirement 112.

MIL=-D-8706 Data and Teata, Engineering, Contract Requirements for
AMlreraft Weapon Systems

MIL-STD=-143 Standards and Specifications, Order of Precedence for
the Selection of

MIL-STD=965 farts Control System

3. Procedures for use. Wwhen a determination has been made that a fastening
system or fasteners not listed herein should be used, a request for release fgr
use, with the justification and engineering data specified herein, shall be
submitted to the procuring activity in accordance with the procedures of
MIL-D-6706 and MIL-STD-965. When contracts do not call out any of the
above=doaymented procedurea, the requests shall be made to the procuring

P L LT R LT e P ] 4 mbon A - o
S LiVLILY UI° ('Uubﬂl-lr P AILvO J.J.al.uu J.ll. uau;u IIC-L Ll.l. d.\.(..U:u:un..c Wl.l..n Lile

procedures of MIL-STD-965, and the data requirements of 3.1 of this
requirement. In all cases, the order of precedence for gselection of standards
and specifications shall be in accordance with MIL-STD-143,

3.1 Engipeering data required. when applicable, the followlng engineering
data shall be furnished for each fastener oot liat.ed herein for which release
for use is requested.

a. The reason an approved fastener would not be a satisfactory selection to
perform the fusction regquired by the design problem or application. -

b. The specific materials from which the fastener is manufactured.

c. The specific plating, coatings, surface treatments, and lubricants, as
applicable. These shall be campletely identified.

d. Valuea for the physical and mechanical propertlies, and available
installation performance requirements, and available structural design load
allowable data. .

e. An 1lustration of the fastener with the dimensions required to establish
the geometrical material limits necessary for design selection and for
determining exchangeability. (See Requirement 115). This includes the
geocmetrical material limits of installation formed fasteners after installation
and clearances required for installation.

1121
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f. The maximum weight limit per one hundred of the

Downloaded from http://www.everyspec.com

. g. The design and usage limitations to be applied.

h. The installation or process instruction for the part.

3.2

. Data specified in 3.1 will be listed directly

on a DD Form 1423 incorporated into the contract.

TABLE 112-I. Request contact points

SUPERSEDES

REQUIREMENT 1-12
9 January 1976

fasteners.

Department Submit to Action Required
Alr Force Aeronautical Systems Division Disapprove or
ATIN: ENFEM , Release
Wright-Patterson AFB, OH 45433
_Telephone: 513-255-4158
Army US Army Aviation R&D Command - pisapprove or
ATTN: DRDAV-EKS Release
P. 0. Box 209 - Main Station :
St. Louis, MO 63165
Telephone: 314-268-5791
Navy Naval Alr Developmént Center Review and
ATTH: 6013 Recommendation
Warminater, PA 18974 to NAVAIR
Telephone: 215-441-2833
Naval Alr Systems Command Disapprove or
ATIN: AIR-5303 : Release
Washington, DC 20361
All Military Defense Industrial Supply Center { Information and
Services ATTN: DISC-EPM Recommendation
DISC/MPCAG Philadelphia, PA 19111%
Telephome: 215-697-8395

112.2
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SUPERSEDES MIL-STD-1515A
REQUIREMENT I-13 . REQUIREMENT 113
2 October 1972 ) 12 July 1978

IDENTIFICATION MARKING

1. Purppose. This requirement shall establish the methods and procedures for
the identification marking of fasteners.

2. ent able to Re ent .

MIL-STD-130 Identification Marking of U. S. Military Property
MIL-STD-1291 Identification Symbols For Aerospace Fastener Manufacturers
MIL-HDBK-131 Identification Markings for Fasteners

NAS 1347 - Identification of Fasteners

3. Fastener markinz. Approved fasteners shall be identification marked in

accordance with the item, specification, standard, or part drawing. Other
fasteners submitted for release shall be identification marked in accordance
with MIL-HDBX-131 and NAS 1347. Fastener identification covered by NAS 1347,
type IV markings are applicable for #10 diameter fastenrers and larger only.
All fasteners shall be marked with the actual manufacturer's name or
magufacturer's identification symbol in accordance with MIL-STD-1291. Those
manufacturers not listed in MIL-3TD-1291 will be required to submit a symbol
for approval.

113.1
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SUPERSEDES . MIL-STD=-15154

KHEQUIREMENT I-15 . REQUIREMENT 115

2 October 1972 . 12 July 1978
EXCHANGEABILITY

1. Purpose. This requirement shall govern the selection and use of
exchangeable fasteners in the design and construction of aerospace mechanical
systems and related subsystems,

2. Documents apolicable to Requirement 115.
MIL-STD-100 Engineering DPrawing Practices
MIL-STD-250 Definitions of ltem Levels, Item Exchangeability,

Models, and Related Terms

3. Definitions of elements. Refer to MIL-STD-100 and MIL-STD-250 for
definitions of appropriate elements.

4. Design tolerances. Provisions shall be made (during design selection and
application) for dimensional, mechanical, and physical properties' tcoclerances,
so that fasteners having dimensions and characteristics permitted by the
fastener specification or drawing may be used without selection or departure
from the specified equipment performance.

5. Use of approved fasteners. Approved fasteners, as defined in Section 3 of
MIL-STD-1515, shall be used to the maximum extent practicable. When existing

approved fasteners are not available and because of thia, authority 1s granted
by the procuring activity to substitute a nonapproved fastener, the equipment
shall be designed so that the approved fastener can be used. khen provision is
made for the use of a substitute nonapproved fastener, the approved fastener
shall be identified on the applicable documentation.

“ Choice of fastepers. The fastener having the broadest characteristics and
tolerances that will fulfill the equipment performance requirements shall be
used. However, if delays in development or production are caused by the
procurement time required for such fasteners, approved or released substitute
fasteners may be used, if the originally selected, approved, or released
faatener 13 identified on the applicable documentation.

115.1
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SUPERSEDES MIL-STD-15154
REQUIREMENT I-19 . REQUIREMENT 119
2 October 1972 ) 12 July 1978

THREAD SELECTION

1. Purvose. This requirement shall establish selection requirements for screw
threads to be used in airframe and related systems design.

2. Documents applicable to Requirement 119.

MIL-S-TT42 Screw Threads, Standard, Optimum Selected Series,
General Specifications For
MIL-S-88T9 Screw Threada, Controlled Radius Root With Increased
g Minor Diameter, General Specifications For
3. RHeguirements. Screw threads for fasteners shall conform to MIL-5-7742 or
MIL-S-8679. The preferred diameter-pitch selection shall be used. Except for
compenents or parts that are approved for use in Section 200, comply with the

following:

a. MIL-S-8879 threads shall be used for all components or parts made of
material with minimum ultimate tensile strength (Fg,) in excess of 150 ksi or
with a minimum hardness greater than Rockwell C32 or equivalent.

b. MIL-5-8879 threads shall be used in applications where the operational
temperatures exceed 2329/C rumoﬂ or are less than =-T89C {100°F).

(=19 " ST e e A

¢, MIL-5-8879 threads shall be used in applicat.ions that specify fatigue
strength or fracture critical parts. -

d. MIL-5-8679 Class 3A threads shall be used for all externally threaded
fasteners 0.164-1inch diameter and larger.

e. MIL-S-8879 Class 3B threads shall be used for all internally threaded
fasteners 0.16l-inch diameter and larger.

f. Internal threads as specified in MIL-S-8879 may be used with external
threads conforming with hIL.-S-?'{lIz. .

119.1
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SUPERSEDES MIL-STD- 15154
RAQUIREMENT I-21 : REQUIREMENT 121
2 October 1972 12 July 1978

THREADS IN BEARING

1. Purpose. This requirement shall eatablish requirements for threads in
bearing in members joined with the fastener loaded in shear.

2. Ioec t cable t irement .
Not Appliecable.

3. QBequirements. The shanks of all structural bolts in shear shall be of such
length that no threads (including thread run out) are in bearing in sheets or
rittings-equal to or less than .0B0-inch thickness. 1In thicker sheets or
fittings, a maximum of the thread run cut (maximum of two thread pltches) is
permitted in bearing. However, not more than 25 percent of the minimum
thiclness of the sheet or fitting shall have threads in bearing. The total
load shall be assumed to be carried by the nonthreaded portion of the bolt and
by the portion of the sheet or fitting bearing on the nonthreaded portion.
Where the minimum grip of the proper length bolt is slightly greater than the
thickness of material to be bolted, not more than two washers, including
insulating washers {corrosion protection barriers), may be used to make up. the
difference,

12141
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MIL~-STD-1515%4
REQUIREMENT 124
12 July 1978

METRICATION AND METRIC FASTENERS

1. Purpose. This requirement ildentifies the military standard wherein the
englneering criteria and requirements for metric mechanical fasteners and
fastener systems are contained.

1.1 Metric fastepner selegtion. The selection of metric fasteners and fastener
systems for use in the design and construction of aerocspace systems shall be

made from DOD-STD-XXXX to be prepared as scon as metric items are available.

1.2 Unliated metric fastener requirements. Metric fasteners and fastener
systems not listed ip DOD-STD-XXXX but which are required for use in design and
construction of aerospace systems shall be approved in accordance with the
procedures outlined in Requirement 112,

124 .1
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NUTS

1. Purpose. This requirement provides the criteria for selection of nuts
established as approved hardware for use in airframe strucural jolning.

2. Documents applicable to Requirement 204

FF-N-836

MIL-N-7873
MIL-N-8922 -
MIL-N-8984
MIL -3 -8985
MIL-N-25027

MIL-STD-143

AN256
AN310
AN315
AN316
AN320

gz ha hn

MS14744
MS14185
MS14186
MS14156

MS14164

Nut , Square, Hexagon, Cap, Slott.ed Castellated, Clinch,
Knurled and Welding

Nut , Selt‘-l.oeldng. 12000F

Nut, Self-Locking, Steel, 220 ksi Fyy, 4500F

Rut, Self-Locldng, Steel, 260 kal Fy,, 450F

Hut, Self-Locking, Steel, 180 ksi Fyy,, 4500F

Hut , Self-Locking, 2500F, 4509F, and 800CF, 125 kai Fgy, 60
kai Fpy and 30 kai Fy

Standards and Specfications, Order of Precedence For the
Selection of )

Nut, Self-Locking, Right-Angle Plate

Nut, Plain, Castellated, Airframe

Rut, Plain, Airframe

Nut, Jam, Hexagon

Nut, Plain, Castellated, Shear

Alaade Qo o lod e € 8o boenoo £ o bede f! Y Y oL lu:nnr.‘
AUL) DCLL-LUCKLIFK, LIKOLWELKOL, .Lﬂbal, “t A

Nut, Self-Locking, Lightweight, Thin Cast.ellated, 450 9F
Rut, Self-Locking, Castellated, Hexagon, Counterbored,
Captive Washer, 4500F

Rut, Wheel, Self—l.ocking Flanged, Steel, 180 ksi Fiy,
50°F Spline Drive .

Nut, Hhee.l Self Locking, Flanged, Steel, 220 kal Fyy,
|l50°F. Spline Drive

Nut, Self locking, Castelated, Hexagon, 250°F Non-metallic

Insert
Ilni- Salf-lonlkding =
e - Beliily

Non—metallic Insert .

Nut, Self locldng, Bexagon, IZQOOF, 125 k.si F

Nut, Self Looking, Plate, Two Lug, 1200°F, 12?; kal Fy,
Rut, Self Locking, U50CF, Reduced bexagon, Reduced

Height. Ring Base, Noncorroslon Resistant Steel (Asg)
Nut., Selr-loold.pg. 8009F, Redwced Hexagon, Reduced Height,
Ring Base, Corrosion Reaistant Steel (Aag)

Nut, Self Locldng, Bexagon—regnlar Belght, 250°F, 125 ksi
Fty and 60 ksi Fyy, (Asg)

But, Self Imlrlnn Hoxagon=regular Haight . AS00F, 125 ksl
But, Self Looking Hexagon regulu- Height 800°F, 125 kai
Fyy (Asg)

N&t. Self-locking, Two Lug, Lou Be:l.ght. Steel, 125 ksi Fyy,
!ISO°F

Nut, Self-locking, Plate, Two Lug, Low Boight, CRES, 125
kal Fyy, 4509F

Nut, Self-locking, Plate, Two Lug, 1009 Countersunk, Low
He:lght. Steel 125 ksi Fg,, US0°F

Nut, Self-locking, Plate, Two Lug, 100° Countersunk, Low
Height, CRES, 125 ksi Fy,, AS09F and 8009F
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HS21052
MS21053
MS21054
MS21055
4521056
MS21057
1321058
MS21059
MS21060
521061
MS21062
"M521063
1321064
MS21065
M321066
MS21067
MS21068
MS21069

MS21070

MS21075
MS21076

MS21077
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Nut, Self-locking, Plate, One Lug, Low Height, Alloy Steel,
125 ksi Fyy, 4509F

Nut, Self-locking, Plate, One Lug, Low Height, CRES 125 ksi
Ftu, 4S0OF and BOOCF

Nut, Self-loclkdng, Plate, Alloy, One Lug, 1009 Countersunk,
Low Height, Steel, 125 ksi Fy,, 450°F

Nut, Self-locking, Plate, One Lug, 100° Countersunk, Low
Height, CRES, 125 kai Fy¢,,, 450°F and B00OF {Asg)

Nut, Self-locking, Plate, Corner, Low Height, Steel, 125
ksi Fyg,, 450°F :

Nut, Self-locking, Plate, Corner, Low Height, CRES, 125 ksi
Feus 450°F and 800°F (Asg}

Hut, Self-locking, Plate, Corner, 100° Countersunk, Low
heisht Steel, 125 ksi Ftu, h50oF

Nut, Self-locking, Plate, Cormer, 1009 Comterstmk, Low
Height, CRES, 125 ksi Ftu, 450°F and 800°F (Asg)

Nut, Self-locking, Plate, Two. Lug, Floating, Low Beight,
Steel, 125 ksi Fy,, 450°F (Asg)

Nut, Self-locking, Plate, Two Lug, Floating, Low Height.
CRES, 125 ksl Fypy, HS0CF and BOOPF (Asg)

Mut, Self-locking, Plate, One lug, Floating, Low Height,
Stee.l 125 ksl Fyy, l|50°F (Asg)

Nut , Self-looldng Plate, One Lug, Floating, Low Height,
cass, 125 ksi Py, 4500F and 800COF (Asg) -

‘Nut, Self-locking, Channel, Floating, Low Helght, Steel,

125 xsi Fg,, 250°F

Nut, Self-locking, Channel,-Floating, Low Height, Steel,
125 kai Fg,, USOOF

Rut, Self-loeking, Chanel Floating, Low BHeight, CRES, 125
ksi Fgy, 4500F and 800OF

* Nut, 'Selt-looking; Channel, 1009 Countersunk, Floating, Low

Height, Steel, 125 ksi Fy,, 250°F

Nut, Self-locking, Channel, 100° Countersunk, Float.ing. Low
Beight, Steel, 125 ksi Fy,, 450°F

hut, Self-locking, Qaannel. 100° Countersunk, Floating, Low
Height, CRES, 125 I:ai Feys 350°F and BOOCF

Nut, Selr-locldns Plate, Two Lug, Reduced Rivet Spaoing,
Low Heighkt, Steel, 125 kai Fp,, 450°F

Nut, Self-looking, Plate, Two Lug, Reduced Rivet Spacing,
Low Height, CRES 125 kal PFy,, 450°F and 80Q°F

Nut, Self-locking, Plate, One l.ug,_Redmed Rivet Spacing,
Low Height, Steel, 125 ksi Py,, 4S0°F

Cnl F_N1anldms ' DBl ada Mma Tiaw - Dadivnad DMoak Qrnandnes
lllnlb' SCRA=ADC LK 9 TAHELS ) WIS MRy KU UCSo mavVo t wpaG il

Low Beight, CRES, 125 ksi Ft,, 450°F and 800°F

fut, Self-locking, Plate, .Corner, Reduced Rivet. Spacing,
Low Height, Steel 125 ksi Fey, #500F

Nut, Sslf-locking, Plate, Corner, Redued fivet Spacing,
Low Helght, CRES, 125 ksi Fg,, 450°F and BOOCF

Nut, Self-locking, Plate, Two Lug, Floating, Reduced Rivet
Spacing, Low Helight, Steel, 125 ksi Py, WS0CF

Nut, Self-locldng, Plate, Two Lug, Floating, Reduced Hivet
Spacing, Low Height, CRES 125-ksi Fyy, 450°F and HOOOF
Nut;.Self-locking, Plate, Two lug, Floating, hon-metallic
Ingert, Steel, 125 ksi Fgy, 250°F

204.2
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MsS21078 Nut, Self-locldng, Plate, Two Lug, Non~metallic Insert,
Steel, 125 ksi Fp,, 2509F

MS21079 Nut, Self-locking, Gang Channel, Non-metallic Insert, 125
ksi Fpy, 2500F

MS21080 Nut, Self-lecking, Plate, One Lug, Non-metallic Insert,

' Steel 125 ksi Fgy, 250°F

Ms21081 Nut, Self-locking, Plate, Corner, Kon-metallic Insert,
Steel, 125 ksi Fyy, 250°F

MS21082 Hut, Self-locldng, Plate, One Lug, Floating, Non-metallic

. Insert, Steel 125 kai Fg,, 2500F
MS21083 - Nut, Self-locking, Hexagon, Nommetallic Insert, Low Height,
.- 250°0F

MsS21064 Nut, Self-lockdng, Steel, 220 ksi Fy, 4509F, Flanged,
MS 33787 Wrenching' Element

MS21085 Nut, Self-locking, Steel, 260 kai Fy,, 450°F, Flanged,
MS 33767 Wrenching Element

MS21086 Nut, Self-locking, Plate, Side by Side Reduced Rivet
Spacing, Low Height, Steel 125 ksi Fyy,, 450°F

MS21087 Nut, Self-locking, Plate, Side by Side Reduced Rivet
Spacing, Low Height, CRES, 125 ksi Fy,, #50°F and 800°F

MS21133 Nut, Self-locking, Steel, 180 ksi Fy,, 450°F, Flanged,
HSBBTBT Wrenching Element

M521224 hut, Self-locking, Castellated, Hexagon, Counterbored,

Assembled Washer, 250°F, Nop—-metallic Insert (For Self
Retaining Bolts)

Ms21244 Kut, Castellated, Hexagon, Counterbored

Ms21245 Rut, Self-Locking, Hexagon, Thin, 450°F, TO ksi Fiy

M527T130 Rut, Plain, Blind, Rivet-flat and Countersunk Head, Open
End

MSFC 1090001 Requirements and frocedures for Contamination Control Due
to Vacuun Qutgassing

s 577 Nut, Self Locking, Barrel Flocating (Note: Code nxe not
approved for general use.) (14 June T4)

NS 1291 Nut, Self-Locking, Bexagonal Low Height, Lightweight,
u50°c H00OF* (Ref. 7)

NAS 1329 Nut, Elind Rivet, Flat Bead, Internal Thread, Ronlockling
(Free Running) or Self-Locking (14 June *TH)

HAS 1330 . Nut, Hlind, Rivet, Countersunk Head, Internal Thread,
Nonlockins (Free Running) or Selr—!.ooking {14 June ')

NAS 1473 Nut, Self-locking, Plate, Two Lug, Cap, Floating,
Self-Sealins (14 June 'Tll) .

MS 1474 Rut, Self-looking, Plate, Two Lig, Cap Floating, Reduced
Rivet. Spacing, (14 June '74) .

KAS 1770 Nut, Self-looking, Plate, Two Lug, Low hejght.,

" count.erbored. 160 kai, NSOOF, BOQOF® (0ot '7R)

NAS 1771 Kut, Self-Looking, Plat.e One Lug, Low Height.
Oounterbored. 160 ksi, lQSCI*'-’[-‘, B009F* (Oct., *'78)

MAS 1772 Rut, Self-Looking, Plate, Coruer, Low Beight, Gomterbored,
160 ksi, USOOF, BOOOF® (Oct.., 174)

NAS 1773 Nut, Self-locking, Plate, Two Lug, Low Height,
COunt.erbored Floating, 160 ksi, 450°CF, and BOOOF* {(OQct.,
'7‘3) '
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Nut, Self-Locking, Plate, Cne Lug, Low Height,
Counterbored, Floating, 160 ksi, US00F and BOOOF® (Oct *Td)
Nut , Self-Locking, Plate, Two lug, Low Height,
Counterbored, Reduced Rivet Spacing, 160 ksi, U500F, &0QOFs
{(Oct '74)

Nut, Self-Locking, Plate, One Lug, Low Height,
Counterbored, Reduced Rivet Spacing, 160 ksi, 4509F, BQQOF®
(Oct *T4) ‘

Hut, Self-Locking, Plate, Corner, Low Height, Counterbored,
Reduced Rivet Spacing, 160 ksi, 4S09F, BOOOF* (Oct '74)
Nut, Self-Locking, Plate, Cne Lug, Low height,
Counterbored, Side by Side, 160 ksi, 450°F, B00OF* (Oct
'4)

" .Nut, Self-Locking, Plate, Two Lug, Low Height, -

Counterbored, Floating, Reduced Rivet Spacing, 160 ksi,
4500F, B800OF* (Oct 'T4)

Nut, Self-Locking, Plate, Two Lug, Low Height, 100°
Countersunk 160 ksi, U509F, 800OF (Cet '74) ‘

Nut, Self-Locking, Plate, One Lug, Low Height, 100° °
Countersunk, 160 ksi, H500F,. BOOCF* (Oct 'T4)

Nut, Self-Locking, -Plate, Cormer, Low' Height' - 100©
Countersunk, 160 ksi, 450°F, BOOOF* {(Oct 'T4)

Nut Assembly, Self-Locking, Gang Channel, Low Height,
Counterbored, 160 kai, 2500F, 4500F, BODOOF* (Oct *TH)
Nut Assembly, Self-Locking, Gang Channel, Low Height)
Countersunk, 160 ksi, 2509F, 4500F, BOOOF® (Oct '74)
Nut, Self-Locking, flate, Side by Side, Floating, Low
height, Reduced Rivet Spacing, C Bored, 160 ksi, US09F,
8000F

‘Buts, Self-Locidng, 450©F, High Quality* (Rev. 1)

N0 Acceptance Notice.

3. Procurepent specification provisions. Fasteners in the category
established by thia requirement shall conform to the documents specified in 2.

5.

. PFasteners in ths category established by

Design and usage limitations
this requirement shall be subject to the following design and usage
limitations:

8. At joints in control systems at.single attaohments or where loas of the
bolt would affect safety or flight unless the threaded.parta are held by a
positive locking device that requires sghearing or rupture of materials before
torsional loeds would relieve the initial stresses of the assembly.

b.

On any externally threzded part that serves as an axis of rotation for

another part unless there are no possible torsional loads which can be applied
to either the externally or internally threaded part in such a manner as to
relieve the initial atresses of the assembly, or unless the threaded parts are
held by & positive locking device that requires shearing or rupture of material
before torsional loads would relieve the initial stresses of the assembly.
Example: Pulleys, cranks., levers, linkages, hinge pins, and cam followers.
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¢. ¥With bolts or screws on jet engine aircraft in locations where the loose
nut, bolt or screw could fall or be drawn into the engine air intake duct.

d. With bolts, screws, or studs to attach access panels, doors or to assemble
any parts that are routinely disassembled prior to or after each flight.

e. Bolits, studs, or screws must extend through the seif-iocidné mit for a
length equivalent of two threaded piteches. This length includes the chamfer.

f. Self-locking nuts which are attached to the structure shall be attached in
a positive manner to eliminate the posslibility of their rotation or
misaligmment when tightening is to be accomplished by rotating the bolts or
screws. The manner of attachment shall permit removal without injury to the
structure and permit replacement of the nuts, When projection spot-welding 1is
used for attaching plate nuts, conirol shall be maintained in order that

removal , by drilling out the welds, permits replacement with drilled plate
nuts.

g. Self-locldng nuts that have been reworked or reprocessed shall not be used
by contractors or field maintenance personnel of the servicea,

h. Cadmium plated self-locking nuts shall not be used in contaot with titanfum
apd titanium alloy bolts, sorews or studs and in application where the
operating temperatures exceed 4500F,

1. Silver plated self-locidng nuts shall not be used in contact with titanium
and titanium alloy bolis, serews or studs in application where the operating
tesiperatures exceed 6G0D0OOF,

J. Silver plated self-locking nuts ahall not be used trith silver plated bolts.

5. Design zelection and approved c¢all out. Fasteners in the category
established by this requirement shall be select.ed from and specified by part
nuzbers listed in Section 2

6. Inm_mmmgms_numn Table 204-I is presenbed as an aid in

the selection of nuts.
6.1 Geperal criteria notes.

a. The ultimate atress classification (ksi) of nuts .listed corresponds with
the ultimate strength level of the mating externally threaded fastener. The
ultimate stress clasaification of nuts listed is a gulde, and generally
obtained when tested with bolts having a minimum tenalle' stremgth greater thmn
the rated tensile strength of the nut. Consult. specific standards for ultimate
tensile values and details. :

b. Where possible and practicable, mating parts {(except where flush head bolts
or anchor nuts are used) should have similar external wrenching configurations.

¢. when outgassing characteristics are a requirement, refer to Requirementa
102 and 103 and Marshall Space Flight Center document 10M90001.
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d¢. Cadmium-plated nuts shall not be used in space vehicle components or
systems. Nuts that are lubricated with dry film lubricants may be used in

apace applications provided the lubricant has been approved as meeting the
cutgassing requirements.
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Ultimate

Tenaile

Streans,
kol

55

35
10

1o

55
55
55
110
o

g 8

Drawving
Runber

AN315
aN3G
AN315
AN315

" M2120K

HI2128%

M521083

MIT0NN |

MS21083
Ks21083
N21085
M321205
K2 1083

M52 104%
MS21045

M21045

TABLE 204-1.

Procuregent
Specification

FP-H-835
FP-#-B35
FP-K-836

FP-#-836

PP-N-836
PF-%-836
FF-N-835
PP-H-836
FP-K-836
FP-N.836

PP-H-836
FR-3-836

MIL-N-25027
MIL-B-25027
KIL-8-25027
HIL- 825027
MIL-8-2502
MIL-N-25027
MIL-B-25027
MIL-8-25021
MIL-5-25027
MIL~-R-25027

MIL-.R-25027

Temper—
ature
Limita-
tion,
Material op
Blain (Nonself-Locking)
Aluiou 250
Steel x50
Steel - 850
CRES x50

450

Steel %50
A 286 CRES x50

Flain (Self-Looicing)
Alumimm 250
Amimm 250
Steel 20
ceES 250
Steal 50
Steel 50
A 286 CRES 800 °
Steel 250
cEES 250
Steel 350
caES 850
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Coating

or
Plating

Anodized
Cadmiun
Cadmjun

Paasivated

Pannivated
Anodirad
Cadnium

Pasaivated

Paasivated
Cadmivm

Pasaivated

Remariks
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Ultimate
Tenaile
Stresn,

160
180

180

260-

95

15

K3 1M6

Plain (Self-locking) Contlinued

TABLE 204-1.
Drawing Procurenent
Ruzber Specaification
MS210M6  MIL-K-25027
HS_20500 MIL-B-7873
85 1%V HIL-B-50Z7
MS210R2  MIL-B-25027
M321133 MIL-N-8985
156 MIL-8-8985
MS21088 MIL-8.8922

- MS1R6N MIL-N-8922
HS1A 164 HIL-B-8922
K321085 MIL-B-89584
ms17826 MIL-B-25027
KIS MIL-K-25027
MS17825 MIL-%-25027
RS AN MIi-8-25027

Downloaded from http://www.everyspec.com

‘Material

Temper-

ature

Lioita-

tion,
op

CRES 800
CRE3 1200
i 286 CRES 5507800
Steel 350
Steel 450
Steel 850
Steel 850
Steel T w50
Steel 450
Steal AS0-

Laptallnted (3e)f-locking)
Stoel 250
Stoel 450
Steel 0
Steel 50

e b Fa
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Ald in the selection of puts Continued

Coating

Plating Remarks

Cadmiim Spline Drive
Wheel

Cadaium Spline Drive

Cacmium Splipe Drive
Wheol

Cadmiun ' Spline Drive
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TABLE 204-1. Aid in the selection of puts Continued

Tempor- i
Ditimate ature
Tenaile Limita- Coating
.Streas, Drawing = Procuresaent tion, or ]
kai Mumber Specificatian Materiat op - Plating Remarks

Self-locking Plate amd Channel

125 M320501 MIL-N-7873 " CRES '1200 Silver 2 Lug
125 T M321087 MiL-N-25027 Steal 450 Cadmiuz 2 Lug, .
; Low Height S g
125 M321058  MIL-N-25027 " CRES 450 Pansivated/ 2 Lug,
. Dy Film - Low Helight
]
15 ME21088 MIL-N-26027 CRES 800 Stlver 2 Lug, "
Low Height 1
125 KS21089  MIL-H-25027 Steel S0 Cadmium 2 Lug, 2
Countersunk i
125 HZI 105G  MIL-N-25027 CRES u50 Passivated/ 2 Lug,
Dry Film Countersunk
125 MS21050  MIL-K-25027 CRES 800 Silyer 2 Lug,
Counteraunk i 3
125 M521057  MIL-%-25027 Steel 1450 Catdniun 1 Lug, )
' Low Height 3
125 M21052  MIL-N-25027 CHES 450 Passivated/ 1 lug, 1
Dy Filn Low Height )
125 MS21052 |, MNIL-H-25027 CRES 800 Silver 1 . }
. Lovw Helght
125 HDI053  MOL-B-ZS0T Stasl x5s Cadgium 1 Lug,
Countersunk
125 MS2105%  MIL-K-25027 CRES 850 Passivated/ 1 Lug,
Dry Pilm Countersunk 1
125 NS21050  MIL-N-25027 CRES 800 Silyer 1 Lug, _1
Counterstmk
125 M321055  MIL-B-2502T Steel 50 Catmtun Corner, ]
) Lov Beight
125 N1056  MIL-B-25027 850 Pasaivated/ Corner,
Ixy Piln Lov Height
15 MS21056  MIL-W-25027 CHES . 800 Siiver Corvar,
. Low Beight
125 MS21057  MIL-K-2502T Steel ase Passivated/ Cormer,
~ Twaee TP Tma s v b s e L
lll,’ & Aeiid AL ) D LR
125 MS21058  MIL-B-25027 CRES 50 Cadntum ]
125 MS21058  MIL-§-25027 CRES 800 Stiver Corner, i "
Countersunk i
204.9
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TABLE 204-I. Ald ip the selection of nuts Continued

Tenper-
Ultimate ature
Tenslle Limita- Coatling
Streas, Drawlng Procurenent tion, or
kai- Nuzber Specification Material of Plating Remarks

Self-Lockinz Platc and Changel Continued

125 MS2Z 1059 MIL-B-25027 Steel 450 Cadmium 2 Lug, Floating
125 MS21060  MIL-N-25027 CHES 450 Passivated/ 2 Lug, Floating
Dry Film
V25 MS21060 MIL-B-25027 CRES 800 Silver 2 Lug, Ploating
125 M521061  MIL-B~25027 Steel 850 Cadmiun 1 Lug, Floating
125 M21062  MIL-N-25027 CRES 450 Passivated/ 1 Lug, Flosting
Dy Film
125 MS21062  MIL-B-25027 CEES 800 Silver 1 Lug, Floating
125 - KS821063 MIL-B-25027 Steel 250 Cadmium " Alumime
. Channel
125 K21068  MIL-N-25027 Steeal 150 Cadalin CRES Chanpel
125 MI21065  MIL-8-25021 CRES A50 Pasatvated/ CRES Charmel
Dry Film
125 K21065  MIL-B-25027 cEs 800 Silver CRES Channel
25 521066  MIL-B-2502T Steel - 250 Cadaim Aluminum
' Channel ,Countersunk
2 M2106T  MIL-B-25027 Steel 50 Cadniim Crannel,
) Countaersunk
15 M321068 - MIL-N-25027 CRES 50 Paaaivated/ CRES Channel,
Dry Film Countersunk
15 M21068  MIL-8-2502T CRES 800 Silver CRES Channel ,
= -
125 21069  MIL-B-2502T Steel a50 Cadmium 2 Lug, Reduced
Specincg
125 K210T0  MIL-B-25027 CRES 850 Passivated/ 2 Lug, Reduced
Dry FMls
125 MD10T0  MIL-E-25027 cxes 800 Stiver 2 Lug, Reduoced
: Spacing
125 . MR210T2 MIL-B-25027 CRE3 A50 Pasaivated/ 1 Lug, Reduoed
: Dry Fils . Spacing
125 M2210T2  MIL-N-35027 CRES 800 Stlver 1 Lug, Reduoced
125 K073 MIL-B-25027 Steel 1s0 Cataim . Corper, Reduced
Spacing
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TABLE 204.-I. Aid in the selection of nuis Continued
Temper-
Ultinmate ature
Tenaile Limjita- Coating
Stress, Draving Frocuresent tion, or
ksl Humber Specification Material e 4 Plating
Salf-lockinz Plate and Chanpel Continued
125 M521078  MIL-B-2502T CRES 850 Pasaivated/
) Dry Fllm
125 MS21078  MIL-M_3SnoT cRed 800 Silver
125 H210T5  HIL-B-25027 Steel 850 Codntium
125 M10T6  HIL-B-2502T CRES 350 Pasaivated/
Dry #ilm
125 HR1076 MIL-¥-25027 CHES Boo Silver
125 21077 HIL~-8-25077 Stesl 250 Cadmium
125 K210T8  MIL-3-25027 Steel 250 Cadnium
125 321079  MIL-B-2502T Steal 250 Cadmium
15 K21080  MIL-H-25027 Stoel 250 Cadniu
125 MS21081  MIL-B-25027 Stael =0 Cadnium
125 MI21082  MIL-B-2502T Steel =0 Cadmium
125 MS21086  MIL-B-2502T Steel 450 Catmiun
125 M1007  MIL-B-25027 CRES a50 Pasaivated/
Iry Film
125 M321087 MIL-N-25027 CRES 800" Silver
125 EAS T3  MIL-B-25027 Steel 225 Cadnim
125 WAS NT3  MIL-B-25027 cags &50 Sliver
125 BAS INTA  MIL-B-25027 Steel 225 Caciufim
125 NAS 1ATN  MIL-B-25027 CRES ¥50 - Sflver
An256 MIL-B-25027 Mumipuem 250 Anodized
AR256 MIL-E-25027 Steel Cadmtum
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MIL-STD-1515A . SUPERSEDES
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TABLE 204~1. Aid in the selection of nuts Continued

Temper-
Dltimate ature
Tenaile Limita- Coating
Streas, Drawing Procuresent tion, or
kai Number Specifiecation Material bl Plating’ Remarks

Self-locking Plate and Chanpel Cootipued

150 EAS IT70  NAS 3350 Steel 50 Cadniva 2 Lug, Low
) Helght
160 _WAS T MIL-B-Z507 CRES Boo Stlver 2 Lug, Low
Sz Beight
160 WAS 1TT1  MIL-M-25027 CRES 800 " Stiver 1 Lug, Low
Beight
160 WAS 1771 HAS 3350 Steel a50 Caduiim Corner,
Low Helght
160 MAS 1772  MNAS 3350 Steel ¥50 Caniwm 1 Lug, Low
. Beight
160 "HAS 1712 MIL-N-25027 CRES 800 Silver" -Corner,
’ Low Height
160 MAS Y773 MAS 3350 Stael 450 Cadnim 2 Lug, Floating
160 MiS 1773 MIL-B-2502T CHES 8sco - Silver 2 lLug, Floating
160 NAS tT7N  MAS 3350 Steel 550 Cataium % Lug, Floating
160 EAS 1TTA  MIL-M-25027 CRES 800 Stlver + Lug, Floating
160 KAS 1775 EAS 3350 Steel as0 Cadalmm 2 Lug, Reduced
Spacing
150 HAN TTS MIL-B25077 ches 800 Silver 2 lug, Beduosd
Specing
160 MAS TT756  NAS 3350 Steel 450 Cadutim 1 Lug, Reduced
Specing
%0 EAS 1776  MIL-N-25027 CERES 800 Sflver 1 Lug, Roduced
Specing
160 NAS 1TT7T  NAS 3350 CRES 50 Cadmium Corner, Reduced
Spsoing
%0 EAS 1777 MIL-B-2502T CEES 800 Bllver Corner, Reduoed
- Sl ner
160 WAS 1778 WAS 3350 Steel 850 Cadmitm 1 Lug,
" Side~-by-Side
) Reduced Spacing
150 NAS 1778 MIL-N-25027 CRES 800 ", Silver 1 Lug,
Side-by-3ide
Reduced .?_;paolns
160 HAS 1779 WAS3 3350 Steel 450 Cadmive 2 Lug, Floating,

Reduced Spacing

. 20412
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REQUIREMENT 11-4
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TABLE

Oltimate

Tensile

Streass, Drewing

ksl Nuober

160 "3 179
160 :  Ra3 1780
160 EAS 1780
160 RAS 1781
3350 Steel
160 HAS T8
160 uis g8z
i6o NA3 1782
160 uA3 1783
160 NAS 1783
160 . BA3S 1788
160 RAS 1788
%0 EAS 176N
160 KAS TTON
%0 MAS 1789
160 qms 1789

204-I. Ald in the selection of puts Continued
Temper-
ature
Linita- Coating
Procurenent tion, or
Specification Material op Plating Remarks
Sslf-Looking Plate and Channel Continued
WIL-8-25027 CRES 800 Silver 2 Lug, Fleaving,
Reduced Spacing
HAS 3350 Stsel 350 Cadmiium 2 Lug, Lov Height
Counteraunk
MIL-5-25027 CRES 800 Stiver 2 Lug, Lov Height
Counteraunk
RAS
550 Cadnium 1 Lug, Low Height
Counteraunk
MIL~K-25027 CRES 800 -+ Silver. 1 Lug, Low Height
Counteraunk
HAS 3350 Steel 850 Cadmiun Corner,
Lou Beight
) Countarsunk
MIL-N-25027 CRES | 800 Silver Corner,
Low Height,
Countarsunk
®AS 3350/ Stael/ 250 Cadmiun/ dlynioum
Channel ,
Dry Film Gounterbore
HAS 3350/ Steel/CRES 450 Cadmium/ CRES Channel,
MIL-R-25027 Dry Film Counterbore
ML~-R-2502T7 CRES 800 CRES Channel,
Counterbore
MAS 3350/ Steel/CEES 250 Cadmitm/ Alumimm Channel
MIL~-N-25027 Dry Film Countersunk
HAS 3350/ Steoel/CRES 450 Catmium/ CHES Channel,
MIL-N-25027 Oy Film Countersunk
MIL-B-25027 800 " Stlver Channel,
Crmvm . avenunle
MAS 3350 Steel 450 Cadu fixn/ Side-by-3ide,
Dry Filn Floating
MIL-%-2502T CcRES | 800 Stlver Reduced Specing

204.13
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TABLE 204-I. Ajd in the selection of nuts Continued
Teober-
Ultimate ature
Tensile Linita- Coating
Streas, Drawing Procurement tion, or
kad Kumber Specification Material ) Plating Remarks
Hiscellaneous Nuta (Self-locking Barrel)
160 “RAS 517  MIL-B-25027 Steel 150 Cadniun Use with NAS 578
- retainer. Code
*X* not approved
P for general use.
Hut, Blipd Rivet
645 NAS 1329  None 6053-T0 250 Anodized Was blind rivet
Al pum outa are pot con-—
trolled by the
Hilitary,
90 WA3 1329  None 1180 or 850 Cadmiuy
1110 Steel
125 NAS 1329  None 430 CRES 600 Passivated Use only self-
locking and
closed-end types.
160 HAS 1329 Mone 4037 Steel 450 Cadalium
x5 213 1330 Woe 6053-18 250 incdlzed
Auaiooe
90 HAS 1330 Mome 1108 or x56 Cadmitve
1110 Steel
125 HAS 1330  Nooe N30 CRES 500 Passivated
160 WiS 1330 kcene 8337 Steel 50 Cadaium
L5 N2T130 None 6053-Th 250 Anodixzad
Alupinoun
115 HSZ7130 oo 1108 or. 350 Cadntim .
1110 Stoel -
130 327130 None 430 CRES 600 Pazalivated
100 M32T130  Mooe Erass 250 )

. zo4. 4
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MIL-STD-1515A
REQUIKEMENT 205
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INSERTS, SCREw THREAD

1. Purpose. This requirement establishes engineering criteria amd
requirements for use and selection of screw thread inserts.

2. -Q9sum:n&;_Annl1Qanls_xg_ﬂnnuizsmgni_zai-

MIL-S5-8579

MIL-I1.-45932/1
MIL-1-45932/2

MIL-]-45934/1
MIL-I-45934 /2
MIL-I -45934/3

1521209
M551830

el
L = I A R e ]

M351432

M551990
M351991
M551993

MS51997
M35122076 through

M5 122275
MS124651 throug

hrough
MS 124850

3. Classificatfon.
3.1

MS21209

Screw Threads, Controlled Radius Root with Increased Minor
Diameter, General Specification For

Insert, Screw Thread, Thin Wall, Locked In

Insert, Screw Thread, Thin Wall, Looked In, Nommetallic
lLocking Element {-600F to +2500F)

Insert, Screw Thread, Reyring Locked, Self-Loocking and
Nonself-Locking, 125 ksi Fy,

Insert, Screw Thread, Keyring Locked, Self-Locking and
Nonself-Locking, 180 ksl Fy,

Ingsert, Screw Thread, Keyring Locked, Self-Locking and
Nonself-Locldng, 220 kal Fy,,

Insert, Screw Thresd, Coarse and Fine, Screw-Locking,

Helical Coil, CRES
Insert, Serew Thread, Locked In, Key Locked, Regular Duty

h J— Qavnsr Tha od TAamboad Te Kowry | Aanlrad Hasmuwwg Thikw
AfI3€TL, OCISW LIU'Cdal, WUOUASGE idly a0y WAIAGE)y UCar) suuy

Insert, Screw Thread, Locked In, Eey Locked, Extra-Heavy
Duty

Ring, Lock, Serrated

Insert, Screw Thread, Locked In, Ring Locked, Serrated
Ingert, Sorew Thread, Locked In, Ring Locked, Serrated,
High Strength ’

Ring, Lock, Serrated - High Strength

Insert, CRES Hellcal Coil, Coarse Thread

Insert, CRES Helical Colil, Fine Thread

. Selection of inserts shall be made'froa

Iyee I, helical coll wite type
part nuaber shown on the following Military atandards:

MS122076 through MS122275
MS124651 through MS124850

205.1
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3.2 Ivpe II. solid bushing type. Selection of inserts shall be made from part
numbers shown on the following Military specifications and standards:

MIL-I-145932/1 MS51830
MIL-T-45932/2 M$51831
MIL-I-45934/1 MS51832
MIL-I-£5934/2 M551990
MIL-I-45934/3 MS51991
M551993
M551997 .
4, Geperal. The following requirements shall apply:

a. Insure that the jnternal threads of the assembled insert will accept parts
externally threaded to MIL-S-8879.

b. Design shall consider sufficient edge distance to permit drilling and
tapping for the next larger size insert.

5. Design and usage limitations. For aeroapace véhiéles, screw thread inserts
shall be restricted to those referenced in this decument and shall be aubject
to 'the following limitations:

a. In the deaign selection of inserts, consideration shall be given to the

axial load-carrying capabilities of the installed insert in a apecifio.parent
material.

b. Inserts shall not be used in critical applicationa ‘without prior approval
of the procuring activity.

‘¢c.’ Inserts shall be installed in a manner to eliminate their rotational
displacement when installing or removing the externally threaded part.

d. Self-locking inserts shall not be used as follows:

(1) At joints in control systems, at single attechments, or where loss of the
bolt would affect safety of flisht.

(2) On any externally threaded parl: that serves as an axis of rot.at.ion for
another part unless the externally threaded part is held by a positive locking
device that requires shearing or rupture of material before torsional loads
would be applied to the externally threaded part in such a manner &s to relieve
the initial stress of the assembly.

(3) At any single bolted structural Joint which serves as a primary load path,
the faillure of which would endanger the mafety of- peraonnel or would render the
equipment inoperative or cause its destruction.

(4) there the prevailing locking torque falls below the minimum specified in
the respective performance specifications.

(5) Faateners used in conjunction with self-locking inserts shall be selected

and locatad by design to provide full thread pitches that engage thae comnlete

insert locking device and insure the required aasembly atrengbh.
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e.

Silver-plated inserts shall not be used in titanium housings or in
conjunction with titanium bolts or screws.

205.3
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SUFERSEDES MIL-STD- 15154
REQUIREMENT II-8 ", REQUIREMENT 208
15 August 1973 ’ 12 July 1978

SPACERS, BUSHINGS, AND SLEEVES
1. Purpose. This requirement shall establish engineering criteria and

requirements for the use of spacers, bushings, and sleeves in mechanical
fastening systems,

2. nggm_n_g_ﬂ22lL__alﬂ__il_BQQHACEQ—IL*JKHi

NAS 42 Spacers rivet (14 June '74)

HAS %3 _ Spacers, Screw and Bolt (14 June '74)

NAS 75 Bushing, Plain, Press-Fit (14 June *'T4)

HAS 76. . Bushing plain, Press-fit, Bronze (14 June '74)

NAS T7 Terminal, Chain To Cable {For Swaging)

NAS 937 Bushing-plain, Press-Fit, Undersize Inside Diameter (1& June
'T4)

HAS 538 Bushing, Flanged, Presas-Fit, Undersize Inside Diameter (14 June
'74)

NAS 1056 Spacer, Sleeve-Rivet, High-Temperature, Nommagnetic (14 June
W)

NAS 1057 Spacer, Sleeve-Screw and Bolt, High-Temperature, Nonmagnetic (1l
June *74)

3. Definitions
3.1 Spager

3.1.1 _Spacer, plate, An item having a solid {(unlaminated) cross section of
any shape, ineluding round, and designed to -maintain a predetermined distance
between assembled parts. (Also see Requirement 210.)

3.1.2 Spacer, sleeve. A tubular-shaped item with a round or hexagon
peripheral shape having two flat bearina surfaces perpendicular to the axis of
Tn amd Asndsend 4 mad -

T
buc buubl ﬂ.l..l.,' LUWUUU PIRAG dlld WSO J.&,ICU L

between assembled parts.

3.1.3 Spager, stepped (amleeve). A rigid, cylindrical item having one or more
internal coumterbores and internal ateps on either or both sides. It is used

in mechanical, electrieal, or optical devices to maintain a predetermined
distance betueen assembled parts,

C
t
3
[~}
[y
2
¥
[{
L
«
€
[
L
{
£
4
e
t
[
§
k
{
¢

3.1.4 Spacer, ring. Essentially a sleeve spacer except that the dlameter of
the centrally located hole exceeds 75 percent of the outaide diameter and the
thickness is less than 25 percent of the outside diemeter.

208 .1
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TABLE 208-I.

s
R

sgp
EQ

RSEDES

IREMENT 1I1-8

15 August 1973

cations for spacera.

Nominal
Part Type of Diameter,
Type of Spacer Number Material Code Fastener inch
Rivet NAS 42 2024-T3/TY bDh Rivet 3/32
4130 HT ihrough
________ 8630 HT 3/8
NAS 1056 CRES 303A C
________ CRES A-286 E
INCONEL X K
Bolt NAS 43 2024-T3/TH b | Bolt #4
4130 HT through
——— 8630 HT 1.00
NAS 1057 CRES 3034 T
________ CRES A-286 W
IHCONEL.X

" 'NOTE: Use for spacing sheets, wire bundle clams, etcetera: Do not use NAS 43
) or NAS 1057 for pulley guards.

TABLE 208-I1. Applications for bushings ™ - _
Nominal
Part . Type of Diameter
Type of Bushing Number Material Code | Fastener inech
Plain, Press Fit| NaS 75 4130 None | Bolt #10
. 8630 None through
— 1-1/4
———————— HAS 76 Alumingiym None
’ Bronze
________ NAS 537 5130 None
8630 None
Aluninium B
Bronze -
Flanged, RAS 77 8130 None. | Bolt #10
Preas Fit 8630 None through
. Aluminium A 1=-1/4
[- Bronze
NAS 538 4130 Node
_______ 8630 None
Aluminium B
Bronze

NOTE: These bushings are intended for reaming after installation.

208.2
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3.2 _Bushings

3.2.1 PBushing, plain. A replaceable part, cylinerical in shape, hollow, and

designed primarily to be inserted in a hole to reduce the effective 1lnside
diameter of the hole and to protect the body structure about the hole from

damage.

3.2.2 Bushinz, electrical copductor. 4n item of metal or insulating
material having a smooth exterior to prevent damage to the insulation of the

wire or cable passing through a panel{s).

3.3 Slesyes

3.3.1 Sleeve, fastener. A tubular-shaped, unthreaded item with or without a
flange at one end and deaigned primarily to be inserted in a fastener hole to
reduce the effeoctive inside dilameter of the hole and to protect the body
structure about the hole from damage corrosion. The length must exceed 25
percent of the outside diameter. W®all thickness 1s .015 inch or leas,
normally running .006 inch to .009 inch.

3.3.2 Sleeve, tapered, fastener. A truncated cone-shaped metal item,
tapered through its entire length, with a centrally located hole. It may be
split longitudinally through the wall paralled to its axis. It ia deaigned
primarily to be inserted in a hole to reduce the effective inside diameter of
the hole and to proteot the body structure about the hole from damage and
corrosion. The length must exceed 25 percent of the outside diameter. Wall

thickness is .015 inch or les, normally running .006 inch to ,009 inch.

4, Application. Tables 208-I and 208-1I present applications for spacers
and bushings.

208.3
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SUPERSEDES MIL-STD-1515A

REQUIREMENT II-9 REQUIREMENT 209

15 August 1973 K 12 July 1978
WASHERS

1. Purpose. 7This requirement shall establish engineering criieria and
requirements for the use of washers in mechanical fastening systems.

2. Documents applicable to Requirement 209.

ANGEO Washer, Flat

ANGH1 Washer, Flat, Electrical

AN9TO Washer, Flat, For Wood

AN9T5 . washer, Taper-Pin

ANDIO4TE Washer, Limitations on Usage of Lock

MS15795 - Washer, Flat, Metal, Round, General Purpose {In/mm)

M515070 Washer, Key Retaining, Ball and Roller Bearing, Regular

Series :

M521299 Washer, Countersunk and Plain, For Use With Bolts and Nuts
. Up to and Including 260 ksl Fyy

Ms27183 Washer, Flat-Round, Steel, Cadmium Plated, General Purpose

NAS 460 Washer, Tab=-Typet*

HAS 549 Washer, Nonmetallic, Insulating, Electrical®

HAS 620 Fastener, Titanium Alloy Procurement Specification

HAS 1197 Washer, 5052 Aluminum Alloy

RAS 1252 Washer, 7075 Aluminum Alloy, Flat

NAS 1515 Washers, Plastic and Synthetic Rubber®

NAS 1587 Washers, Plain and Countersunk, 1200°F

3. Definition

3.1 .Eaa.hsm._nlnin

3.1.1 Hagher, plaipn, flat. A solid, flat, circular item having two smooth
parailel bearing surfaces and a single hole which is centrally located.

3.1.2 X¥agher. plaln, flat, recessed. 4 solid, flat, circular item having two
amooth parallel bearing surfaces and a hole which is centrally located. One or ’
both bearing surfaces are broken by a counterbore, countersink, or similar

recess. ’

3.2 washer. lock. See i.Z2.

3.2.1 Magher, lock, tooth, internal/exterpal. A circular item with a .
centrally located hole. Its edges and two bearing surfaces are so designed
that applied preasure brings into play the spring tension and frictional
locking principle which resista the tendency toward turning.

3.2.2 Maaber, lock, split. A circular item with a centrally-located hole.
Its two parallel bearing surfaces are divided along the radius leaving a
fissure across the rim from the outer circumference to the washer hole. The

fissure is never as large as the washer hole diameter.

®no acceptance notice

209.1
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3.3 hwasher, gpecial purpose.

3.3.1 Masher, self-aligning (convex/concave). A circular item with a
centrally located hole. One bearing surface {s smooth and flat. The other
bearing surface is smooth and raised {convex) or recessed (concave) to form a
curved or spherical contour. One of each type is used together to achieve a
self-aligning function.

3.3.2 Masher, tab (key). A circular item having two parallel bearing
surfaces. The outside and inside edges have one or more protuberances (tabs).

The edges or tabs may be prebent at any angle to the bearing surface. The tabas
may be f‘irted into kevwavs in adiacent material or bent over after application

[=le =1 LI 2R3k S0 aplibt-abalnl

to hold or lock one or more items.

1.3.3 Hasher, dimoled (100°). & circular item that is flush-flanged and of a
cone or disk shape with a centrally located hole.

3.3.4 Hasper, kit, preload indicatipg (PLI). The kit consists of two
concentric ateel rings of rectangular cross section that are sandwiched between
‘two close-tolerance plain-washers. - The inner ring is higher than the outer
ring so that when load {s applied, the inner ring deforms and binds the out.er
»ring thus indicating that the proper preload has been achieved.

-Application. See Table 209-I.

"R.:1 .Masher, plain. Used under nut to protect surface from damsge and to
reduce the stress of the joint by increasing' the bearing area. 'May be used to
accommodate variations in grip length. Should be used to avoid electrolytic
corroaion by preventing contact of diasimilar metals. (See Requirement 104)

4.2 pHasher, lock. Warning: Do mot use lock washers in airframe or space
vehicles. (See Requirement 111)

‘4.3 . Masher, speclal purcose. See individual parts document for application
data.

b.4 mmulmum Cadmjum-plated washer ahall not be used in space
applications.

4.5 MYasher, recessed. It is standard design practice to use countersunk
washers, or countersunk bolt holes under high-atrength (160 ksi and above)
protruding head bolts for clearance of the head-to-shank fillet radius,

4.6 ¥asher, nonmetallic. Hommetallic washers used in spage applications shall
be approved as meeting the applicable outgassing mquirementq.

rs
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TABLE 209-1. Application of washers.

Washer Function . Use

(Tensile Strength of Fastener)

160- | 220~ | 280 and
Part Electrical Noastruc— | 180 260 higher
Numbert Material Bearing | Lock | Imaulation toral kai ksi ksi
Plain Washers
ANI60 Alunioyn Alloy X X
Brass X X
Steel X X X
CRES 8 X X
AN9G1 Brass X b 4
AN970 Steel X ) 4
MS15795 Aluainua Alloy X b4
Brass X b &
Kickel Copper X X
CRES X "X
MS21299 - Steeal X .- } § b 4
MS27183 Steal X ) 4
HAS 549 Fiber x . X
Phenol X X
Melouine X 4
Epoxy X X
RAS 620 Alvmicus Alloy X X
Brass ¢ I
Steel X X
CRES X X
HAS 1197 | Aluminus Alloy X X .
HAS 1252 | Alumtcos Alloy x x x
HAS 1515 | Silicooe X X
Syathetic Rubber X X
Buna M b 3 ) 4
Hylon i X
Chloraprens X I
Batyl X X
Lel-F X X
Teflon x &
HAS 1587 | CxES X . b 4
Becesged Washers
AN 975 | Steel 3 1 x
FAS 1587 | x=Es b o X
Special Pupose Tab Washers
M519070 Steel p 4 X
CRES X X
HAS 460 | Steel | x x

209.3
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SUPERSEDES _ MIL-STD- 15154

REQUIREMENT II1-10 : REQUIREMENT 210

15 August 1973 12 July 1978
SHIMS .

1. Purpose. This requirement shall esatablish engineering criteria and
requirements for the use of shims in mechanical fastening syatems.

2. Documents a cable t ent .
MIL-S-22499 Shim Stock, Lamlnated

NAS 863 Shim, Anchor Nut, Plain

NAS 500 . Shim Anchor Rut, Countersunk
RAS 1195 Shim, Miniature Anchor Nut
3. Definitions

3.7 Shim. A thin flat metal or nometallie item of various peripheral shapes
having a solid or laminated cross section. It is designed to maintaln a
. predeternmined distance between two surfaces.

3.2 Shim, stock, lamigated., A ferrous or nonferrous product of rectangular
cross section throughout, It 1s composed of strips or sheets alternating with

layers of adhesive binder to form a unit structure which can be reduced in

thislnaas hvy naalines aff ana on mars lavars It may ha all lasminatad on I'Lﬂh tlv
»#aaldNICS0 JY prlaallg CLd VOO OF TLI'C LaYCErS. +v Doy aminases of ey

solid and partly laminated. All laminations pust be of the same thickness in
any one unit. .

3.3 Sbim, put plate. A ferrous or nénferrous product of cross section to
approximate the appropriate plate nut shape.

4. Application
4.v jﬂﬂ&Lﬁ@ﬂgk‘_lgmjﬂﬁLJZI Laminated shim stock shall be in accordance with
MIL-S-2499. It is available as shown in tables 210-I and 210-II.
Classes: 1 - 002 Lamipations
2 - .003 Lamipations

Types: I - All laminations

11 - (ne-half solid atock

II1l - Three-~-fourths solid atock
Composttions: - Alumimm Alloy

1
2 = Brass :

. 3 = Corrosion-Resisting Steel
4§ - cCarbon ateel

' ] ! lates Shims of various
configurationa in accordance uith NAS 463 are avallable in corrosion-resistant
ateel, 5052, 2014, 2024, and 7075 aluminum alloy materials for fastener sizes
ranging from #1 throush 9/16 inch and shim thiclnesses from 0.016 through 0,090
inch.

210.1
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TABLE 210-11. Lateral dimensjons.
Dimensions
width, Length,
inches inches Applicable Compositions
8 24 2
8 T ] ) 2,4
12 i Lb 2
A20 4 1, 3,4
. zY Ls 1,3,4
Compositions: 1 -~ Aluminum Alloy
2 - Brass
3 - Corrosion=Reslsting Steel
4 - Carbon Bteel

4.2 Shims, nut plate .

4.2.1 Shims for fixed and floating put plates. Shims of varicus
configurations. in accordance: with NAS 463 are avajllable in corrosion-resistant
steel, 5052, 2014, 2024, and TO75 aluminum alloy materials for fastener sizes
ranging from ¢4 through $9/16 inch and shim thicknesses from 0.016 through 0.090
inch.

DL

4.2.2 Shigps for countersunk put plates. Shims of various configurations in
accordance with NAS 500 are avallable in corrosion-resistant steel, 5052, 2014,
2024, and 7075 alumium alloy materials for fastener sizes ranging from #8
through 1/4 inch and shim thicknesses from 0.080 through 0.125 inch.

4.2.3 Shims for mipiature fixed and floating nut plateg. Shims of various
configurations in accordance with RAS 1195 are available in corrosion-resistant
steel, 5052, 2014, 2024, and 7075 aluminum alloy materials for fastener sizes
ranging from ¢4 through 3/v inch and shim thicknesses from 0.016 through 0.063.

4.3 Application potea

4.3.1 Shim stock, laminated. The laminated shim stock covered by MIL-5-22499
is intended for use in assemblies to provide adjustment of fits and aligmment
of component parts of the assembly by peeling off one or more laminations.
Caution is advised in the use of excessive thickness, particularly at elevated
temperatures, because of the possibility of losa of bolt preload.

§.3.2 Shig plate put. Generally used with nut plates to increase material
thickness to accommodate excess grip length of belts. To avoid installation
errors when attaching a panel which ia pormally removed for routine
maintenance, one length of bolt should be used. The designer must, io this
case, utilize the shim to accommodate varying thicknesses of material to be
found in the structure surrounding the panel. (NOTE: Newer plate nut designs
are avallable in which the use of these shims is eliminated. This is achleved
by having graduated counterbore depths in the cylindrical portion of the nut
element. This type of.nut plate provides the effect of shimming at less weight
and production installation cost.)

210.3
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§.3.3 Cadmium plated materials.
cadmium-plated earbon ateel shim

4]

SUPERSEDES
REQUIREMENT I1I-10

15 August 1973

Do not use cadmium-plated plate nut shims or
tock In apace applications.

210.4
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MIL-STD-15154

REGUIREMENT 213

12 July 1978
BLIND FASTENERS

Thia requirement shall establish criteria for the design

application of blind fasteners for use in aerospace mechanical structures. It
includes blind fastener systems which shall be in accordance with documents

shown in 2.

Fasteners not listed may be used aubject to approval by the

procuring activity.

2.

MIL-R-8814 °
MIL-F-8975

MIL-F-81177

Documents applicable to Requirement 213.

MS20426

MS204 70
MS20604
MS20605
MS21140

Ms21141

MS24694

M590353

MS90354

MIL-HDEK~5

RAS
HAS
NAS
NAS
NAS
nas
NAS
NAS
A
ns
NAS

NAS
NAS

618

1097
1398
1399
1400
1699

1670

1671

1672
1673
1674

1675
1738

Rivet, Blind, Nonstructural-type (Asg)

Fastener, Blind, High Strength, Pull Type, Positive Mechanical
Lock, Corrosion and Heat Reaistant Steel

Fastener, Blind, High Strength, Pull Type, Positive Mechanical
Lock

Rivet, Solid, Countersunk 100° Precision Head, Aluminum and
Aluminum Alloy

‘Rivet, Solid~universal Head, Alumipnum and Aluminum Alloy
fivet, Blind, Nonstructural, Universal head, Class 1

Rivet, Blind, Nonstructural, 1009 flusb Head, Class 2
Fastener, Blind, High Strength, Pull Type, Poaitive Mechanical
Lock, 100° Flush Head, Corrosion Resistant Steel, 95 ksi Fsu
Fastener, Blind, High Strength, Pull Type, Poaitive Mechanical
Lock Protruding Head, Corrosion Resiating Steel, 95 ksi Fsu
Serev, Machine, Flat Countersunk Head, 1009, Structural, Cross
Recessed, UNC-3A and WNF-3A

Rivet, Blind, High Strength, Pull Type, Positive Mechanical
Lock, 100¢ Flush Head, Alloy Steel, 112 ksi Fau

Rivet, Blind, High Streogth, Pull Type, Positive Mechanical
Lock, Protruding Bead, Alloy Steel, 112 kai Fsu

Metallic Materials and Elementa for Aerospace Vehicle Structures
Fastener, Recommended Shank, fiole and Heasd-to-Shank Fillet
Radjus, Limits For

Rivet, Solid 100° Flush Shear Head, Aluninum AlXoy

Rivet, Blind, Protruding Head, Locked Spindle® (Rev. 3)
Rivet, Blind -100¢ Flush Head, Locked Spindle* (Rev. 3)

Rivet, Blind, 3elf-Plugging, Hechanioally Looked Spindle'
{(Rev. 3) -
Faatener, Blind, Internally 'mreaded. External Sleeve, General
Purpose, Protruding Head

FPastener, Blind, Internally Threaded, External Sleeve, General
Purpone, Flush Head )

Fastener, Blind, Internally Threaded, External Sleeve, high
Temperature, Protruding Head,

Fastener, Blind, Internally Threaded. Bxternal Sleeve, High
Temperature, Fluah Head , Tt

Faatener, Blind, Internally 'mreaded. Bxternal Sleeve,
Lightweight, Pmtrudirg Head

Fastener, Blind, Internally Threaded, External Sleeve,
Lightweight, Hillable Head

Fastener, Blind, Interpally Threaded, External Sleeve

Rivet, Blind, Pmtruding Head, Mechanically Locked bpindle,
Bulbed -

213.1

Blalim

[P



Downloaded from http://www.everyspec.com

MIL-STD-1515a SUPERSEDES

REQUIREMENT 213 . REQUIREMENT 11-13

12 July 1978 ) 15 August 1973

NAS 1739 Rivet, Blind, 1009 Flush Head, Mechanically Locked Spindle,
hn'IhM

NAS 1740 Rivet, Blind, Self-Plugging, Mecanically Locked Spindle, Bulbed

NAS 1900 Rivet, Biind, General Purpose, Bulbed, Self-Plugging,
Mechanically Locked Spindle®* (April 72)

NAS 1919 Rivet, Blind, General Purpose, Bulbed Prot.ruding Head,
Mechanically Locked Spindle® (April 72)

NAS 1921 Rivet, Blind, General Purpose, Bulbed, 1009 Flush Head,

Mechanieally Locked Spindle* (Rev. 1)

* No Acceptance Notice.
3. Bequirements.

3.1 Blipd sheet thickness. When using NAS 1398 and NAS 1399 fasteners, the
einimum blind side sheet thickneas shall be as shown in table 213-I.

3.2 D_j.mlg_g_ag_ggmm Fastener holes shall be drilled or reamed to final size
after dimpling.

+~3.3 'Head configuration. 'Head configuration may be eight protruding head or
countersunk head. The countersunk head -shall be 1009 including angle designs
of cne of three head styles in accordance with dimensions shown on either )
-M520426," MS24694, or NAS 1097 and referenced in table 213-II. ‘The preferred
'protrud.lng-head configuration shall be in conformance with MS20470. Other

- protruding-head designs are acceptable where described in documénts inoluded in
2.

3.4 Hole pize. Fastenera shall be capable of obtaining functional
' charactéristics when installed in hole sizes listed in table 213-I1I 6n the
same line with the shank diameter.

3.5 Shear strepgth. Fasteners are rated by the shear strengths: shown’ in their
applicable specifications. These are ultimate shear strengths when tested in
steel plates in accordence with the specifications. FPor standardization, newly
developed faateners shall meet tbhe shear strengths of the appl:l.cabln docuna:t
for one of the levels shown in table 213-1V.

3.6 Deaigp limitations. HKElind fasteners shall not be used under the following
conditions:

a. In engine inlet areas

b. In r.l.uid tight areas

€. In control surface hinges, hinge braskets, am:il.iary control braskets, wing
attach fittings, landing gear fittings, or other heavily atressed logations.

3.6.1 additjonal limitations. In addition to the limitations above, hollow
fastenera shall not be used under the following conditions:

a. In surfaces which enclose a pressurized area

213.2
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b. 1n surfaces which enclose areas requiring moisture proofing

¢. In fuel areas requiring sealing.

TABLE 213-I. pMipimum blind sheet thickness for NAS 1398/NAS 13994.
Blind Sheet Material
Alumimm Ti-6a1-UV
Shank

Rivet | Material 6061-T6 | 2024-T3 | 7075-76 | Annealed
Bi 5056-F 032 .032 .032 016

B Alumimm .032 032 .032 .016

B6 .040 .0l0 .032 016

B8 .050 050 032 .020

D | 20%7-T4 .040 .032 -032 016

D5 Aluminum .04%0 .032 .g32 016

Db .040 .00 .032 .016

D8 040 .040 032 - 020

M Honel 025 025 025 016

| o1 032 .032 .032 016

M5 .050 .050 .050 .016

M3 063 .063 ;063 .020

i | A-286 .032 -025 .025 816

(0] 032 .032 032 016

ch .0U0 080 . Q80 025

c8 .050 050 .050 032

% The minimum thickne 1& a column may be used for other

an equal or higher. Fty value.

TABLE 213-1I. Maximum theoretical head diageters.

Diemeter Dash Number
(Nominal Shank Diameter) | MS20426 | MS2H694 | NAS1097
"“ ( - 125’ -229 — - 196
-5 (.156) .290 .332 2487
-6 ( - 188) 0357 -385 ' 0302
-8 (.250) .180 507 395
-10 {.312) 568 .635 S
-12 {.375) .698 .Tb2 —

213.3
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TABLE 213-111. Hole sizes.

Diameter Fastener Shank Hole Size
Pash Number Diameter
-3 *.092 - .097 * 097 - .101
- 123 - .128 129 - .134
® 124 - .3128 *® 129 - .132
-139 < 143 W3 - k8
. -5 A58 - 159 160 - .166
$.155 - .159 ® 160 - .164
.162 - .164 : L1684 - .167
1625 - .1645 .165 - .168
472 - .176 176 - .180
-6 .185 - .190 .192 - .198
® 186 - .190 %192 -~ .196
197 - .199 199 - L202
200 - .204 : .205 - .209
-8 248 -~ .253 .86 - .263.
249 -~ .253 ® 256 - 261
.258 - .260 260 - .263
-10 .3095 - .3115 312 - .315
+%.3095 - .3120 +%.3125 - .3165
310 - .312 W312 - .315
-12 372 - 318 |- 318 - .377
+'0372a - .ﬁas +i0375 - -379
. 03725 - .37"5 ) -375 - '378
-4 +2.4345 o 4370 +* 4375 - 8425
b 'n35 - o~37 -“31 - -u"1
-16 +2. 4970 - 8995 +%#.500 -~ .505
-u96 - .ugg 0500 - .5011

# To be used for newly developed faateners.‘ Cther fastener

Al cmntn senm Ao Salkdn TT mmmd
WALND UL D 4l WULS CIJ-J.L (= riv s bﬂw l‘ﬂ}mb&'ﬂ I-IUJ.ED l-llﬂj’

be used on newly developed fasteners for replacing existing
fasteners during the interim while the diametera marked *

. are becoming standardized in new deaign

+ In accordance with MAS 618.
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TABLE 213-IV. Shear sirenzth.

Document
Tabulating Shear Strength
Shear Strength PSI Reference
NAS 1400, Type B 30,000
NAS 1400, Type D 38,000
NAS 1675, Class 3 46,000
ooz NAS 1400, Type M 55,000
NAS 1400, Type C . 75,000
MIL-F-8975 95,000
MIL-F-81177 112,000
MIL-HDBK-5 125,000
Table 8.1.5a
MIl-HDBK-5 . 132,000
Table 8.1.5a

3.7 Hole fillinz and pon-hole-filling fasteners. Some blind fasteners are
hole filling, due to shank expansion, or-due to installation in fnterference

holes, The.hole-rilling fasteners can pick up load before non-hole-=filling
fasteners, if both are in the same pattern. The two shall not be mixed in the
same pattern unless the loading difference is acceptable.

3.8 Grip incremepnts. Grip increments for newly developed blind fasteners
shall be as follows:

Material Thicknesa Grip Dash
to be Joined (Grip) Number
® 000 - .062 -1
062 - .125 -2
'-188 - 0250 -’1

® Minimunm permiasible grip may
be greater than .000 tbr aome
fasteners.

L. Desisp and usage limitations. Design and usdsb limitations shall be as
specified in Requirement 118,

213.5
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PANEL FASTENERS

1. Purpose, This requirement establishes and defines the basic design and
engineering requirements for the use of quick-operating fastener assemblies for
attaching structural load-carrying and nonstructural panels, inspection doors,
quickly detachable plates, control and instrument panels, and equipment rack
systems.

1.1 Clasaification. Panel fasteners shall be of the following types and
classes.

Type 1. .. - Structural (high-strength, stressed-panel fastenera)
Type 11 = RNonsatructural

Type 111 - .Nonstructural strip instrument panel fasteners.
Clana 1 - Floating receptacle .

Class 2 -~ Rigid receptacle.

2. Dogumenta applicable to Reguirement 2135.

Q-P-35 Pagsivation Treatments for Corrosion-Resisting Steel

Q-P-416 Plating, Cadnium (Eleotrodeposited) '

MIL-D-1000 Drawing, Engineering, and Associated List :

MIL-C~5541 Chemical Conversion Coatings on Aluminum and Aluminum
Al)oys

MIL-S~8879 Screw Threads, Controlled Radius Root With Increased Minor
Diameters, General Speaification For

MIL-L-B937 Lubricant, Solid-Film, Heat-Cured

MIL-L 6010 Lubricant, Solid-Film, Heat-Cured, Corrosion-Inhibiting

MIL-C-81562 Coating, cadm:l.um. and 2in¢ {Mechanically Depoaited)

3. Design and construction. Types I anil 11 fastenera shall. be of the
stud-receptacle design and shall be =0 constructed that neither the stud
asscubly nor the receptacle assembly can be inadvertently disaasembled during
normal flight or vehicle operation. Types I and II fasteners shball provided
for retention of the stud in the outer aheet when disengaged frozm receptacle.
Type 111 fasteners shall be of the stud-strip receptacle type and sball be such
that, when the fastener is unlocked or open, the stud assembly is retained by

. the case panel and receptacle strip is retained by the rack structure support.

3.1 Materigl. The material shall be of aircraft quality, suitable for the
type and claaa int.ended.

3.2 Stud asmembly. The stud assembly configuration ahau employ a uhear
bushing,. sleeve bolt, retainer ring, and other camponents.’

3.2.1 Driving regess. The recess in the head of the stud or sleeve balt shall
be 1imited to those specified in MIL-STD=1515, Requirement 120, except that
.type I fasteners shall be hex type. The recess torque ¢apability shall not be
leas than the values specified on the manufacturer's part drawing.

3.2.1.1 Iype 111 fasteners. The driving means shall be a slot, and with the
fasteners in the locked. or finstalled pesition, shall be in line with the long
axis of the receptacle strip to indicate engagement of the fastener components.

215.1
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3.2.2 Head flushpess

3.2.2.1 JIype I fastenera. Flush-head studs or sleeve bolts and grommets shall
be capahble of being installed flush with the ocuter panel within *0.015 inch
when installed in any grip within the grip range of the fastener. In designs
utilizing a shear bushing type camponent, the stud head shall be flush with the
top of the shear bushing within 2G.015 inch when seated.

3.2.2.2 Iype II1 fasteners. Flush-head studs shall be capable of being
installed flush with the aurface aof the outer panel within +0.015 inch wvhen
installed in the naninal grlp for which the fasteners are intended. In designs
utilizing a bushing or grommet type component, the stud head shall be flush
with the_top of the bushing or grommet within #0.015 inch when installed in
nominal grip and locked .

3.2.3 [Lockipe. Stud locld.ns of types 1I and III fasteners shall be
accanplished within approximately 1/4 turn of rotation (for rotary types) after
engagement with the locking means of the receptacle. '

3.3 Heceptacle gasembly

Py Ve IR L [P Ry ‘r ¥ T P

3.3.1 Iype ] fagtenera. The receptacle sha.ll be either of t._he fl‘oqél_ting'-_ gt_.yle
{¢lass® f ‘the rigid 'styl

1) havi
(class 2) hav

mum radial” float of 0.020 imch, or of

& mini
no radial float.

& E:A

.3.3.2 Ivpe II fasteners. The receptacle shall be either of the floating style
(class 2} having a minimum radial float of 0.030 idch, or of the rigid style
(class 2) having no radial float.

3.3.3 Inpatallation. The receptacle shall be attachable by means of rivets,
unless otherwise specified. If weld projections are specified, the spacing of
‘the projects ‘shall .be the same as specified for the rivet holes. -Sheet

orenaration for nrodustion inatallatdiona shall ha datarmminad ho tha dn-‘m
preparavith o priatewata ot GOTaIMmanel LY wac et

.requirements of the application.

3.3.3.1 A counterbore in either facing surface of the panel or substructure
shall be-capable of caontaining the retaining ring, when used, without pinching
or cocking. In no case shall the formed-in-place gasket aubstitute for a:
spacer or counterbore.

3.3.3.2 Iype 111 Casteners. The nut {receptecle) strip shall provide for
mounting holes and receptacle hales at multiple intervals of 0.375 £0.002 inch.

3.4 Ihreads. Threada, where employes, shall be single, double, or quadruple
lead depending upon the specifio manufacturer's deaign, as apeniried in
MIL-S-8879. Internal threads, in the area of self-looking, shall be deformed
or displaced in any wmanner in order to meet the aelr-looking and reuse
requirements of the design.

3.5 Protective treatments. Componenta of alloy steel shall be cadmium plated
as apecified in QQ-P-416, type II, clans 2, or MIL-C-B1562, type II, class 2.
Aluninum alley parts shall be anodized as specified in NMIL-C-5541.

215.2
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Corrosion-resistant materiala shall be passivated as specified in QQ-P-35 or
shall be provided with a finish compatible with the envirommental and
temperature requirements of the particular application.

3.6 Lybrication. Dry-film lubricants, when required, shall be as specified in
MIL-L-8937 or MIL-L-45010.

3.7 Size limitation. Type I panel t‘asteners shall be limted to the 378 inch
nominal :size only .

4, Wmuam. The minimum performance criteria for panel
fasteners are dictated by requirements of the individual airframe design.
Definition of application requirements shall determine the tests for the
fastener manufacturer or airframe manufacturer to substantiate required
attributes. The tests could include, but are not limited to, the followlng:

a. Locking and unlocking torque
b. Prevailing torque

. ¢. Torque out

4. Stud or sleeve bolt push out

e. Receptacle push cut

f. Sneet pull up ' o

g. Simulated installation without and with hold mismatch
h. Curved sheet installation

1. Sealing

). BEdurance or reusabu:lty

k. Vibration

1. Elevated temperature

m. Corrosion resaistance.

5. Mechanjical properties. The mechanical properties of a panel fastener
assembly are not only the strength capability of the individual components, but
also a function of the strength and thicknesas of the panel material.
Consequently, the end use shall also influence the. tests established by the
manufacturer or user. Teats shall be performed using sheet materials as
defined in the deaign applitation. Tests for mechanical properties could
include, but are not limited to, the following:

a. Shear, both rated and ultimate
b. Tensile, both rated and ultimate
c. Shear fatigue

d. Tensfon-tenaion fatigue

6. Hotep

6.1 JInterchanseability. All parts that have the same manufacturer's part
number shall be directly and completly interchangeable with each other, with
respect to installation and performance. Changes in manufacturer's part number
shall be governed by the drawing number requirements as specified in
MIL-D-~1000.

6.2 Anodic coating for aluminum components is preferred; however, chemical
conversion coating as specified in MIL-C-5541 may be used in areas not subject
to corrasive environments. .

215.3
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6.3 harking. Except where limited by configuration, the stud and receptacles

shall be marked with the manufacturer's identification. In addition, the stud
shall be identified with the grip length.

215.4
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RETAINING RINGS
1. Purpose. This requirement shall establish engineering criteria and
requirements for the use of tapered and uniform retaining rings with
rectangular and beveled cross section.

2. Documents applicable to Requirement 216.

GGG-P-4 80 Pliers, Retaining Ring, Hog Ring Staple (Upholsterer S},
. Brake Repair Brake Spring) and Hose Clamp (Wire)

MIL-R-21248 Rings, Retaining (Tapered and Reduced Section)

MIL-R-27426 Ring, Retaining, Spiral (Uniform Cross Section) B i

MS3215 7 Ring, Retaining, External, E. Reinforced (Reduced Section e
Type)

M53276 Ring, Retaining, External, Prong lock (Reduced Section
Type)

MS3217 Ring, Retaining, External, Heavy Duty (Tapered Secticn
Type)

MS1662Y Ring, Retaining, External, Basie {Tapered Section Type)

MSIbb25 *  Ring, Retaining, Internal, Basic (Tapered Section Type)

MS 16626 " Ring, Retaining, External, Inverted {(Tapered Section Type)

Ms16627 Ring, Retaining, Internal, Inverted (Tapered Section Type)

MS16624 Ring, Retailning, External, Bowed (Tapered Section Type)

MS1662%9 Ring, Retaining, External, Bowed (Tapered Section Type)

M516630 Ring, Retaining, External, Beveled (Tapered Section Type)

MS16631 Ring, Retaining, External, Beveled {Tapered Section Type)

M516631 Ring, Retaining, Internal, Beveled (Tapered Seotion Type)

MSi16632 Aing, Retaining, External, Crescent {Tapered Section Type)

MS16633 Ring, Retaining, External, E {Reduced Section Type)

MS16634 Ring, Retaining, External, Bowed E (Reduced Section Type)

MS90707 Ring, Retaining, External, Grip

MS90708 Ring, Retaining, External, Interlocking

3. Geperal. Tapered, uniform and reduced section type retaining rings sball
conform to the requirements of MIL-R-21248 and MIL-R-27426, and selection
should be made from the spegifications and standards listed in 2.

h M__ s __.& oa.__a._

4. Design and tests

a. In all critical applications, performance tests are required.

b. Design of shafta or housings and grooves for retérming riogs shall be in
ancordence with conditicns 5peoiﬁed in the applioable Military standards.

¢. Requirements for oheeking proper ring assembly (dima:aion K) on the
applicable Military standard shall be adhered to.

d. When retaining rings are used in seal assemblies, the assembly shall not be
deaigned so that deflection of the retaining ring under locad will reduce the
extent to which the seal is compressed or squeezed.

e. Retaining rings shall not be used in applications that subject them to

shock lcocads unless the. installation has been tested for these shock loada amd

fatigue 1ife and proven to be satisfactory.

216.1

[FYPTRT T



Downloaded from http://www.everyspec.com

SUPERSEDES
HEQUIREMENT 216 . REQUIREMENT II-16
12 July 1978 ) 20 November 1972

f. Cadmium-plated steel rings shall not be used at temperatures in excess of
2320C (4509F) .

g- Corrosion-resistant steel rings shall not be used at temperatures in excess
of 35309C (T7009F).

5. Tools. Retaining ring pliers and other specifically designed installation
toalling shall be used for installation and removal of retaining rings in
accordance with Federal Specification GGG-P-HU0.

b. . Retaining rings shall be
selected and specified by part number from the following listed standards or G
specificitions: i
MS3215 ) Ring, Retaining, External, E. Reihforced (Reduced Section .

Type)

intended use: To provide unusually large
shoulders for positioning and majintaining machine
‘components on shafts. They are applied radially
and withstand strong pushout forces resulting
- from heavy vibrations and shock loads, high
K rotational speeds, or relative rotation between

the retained parts.  They-are of -further
advantage where axial assembly of a retaining:
ring is not possible and where fast- assembly for
mass production lines 13 essential.

MS3216 - Ring, Retaining, External,. Prong-Lock (Reduced Section Type)

lntepnded use: To provide large shoulders for

positioning and maintaining machine parts. They
are applied radially and are locked positively in
thelr grooves by means of two prongs extending
L+ —_— from the inner circumference to the open end.
: - They withstand high thrust loads and relative
"rotation between the retained parts. Their bowed
]

construction provides resilient end-play take up
in axial direction; however, they are not
intended to take axial loads.

M53217 - Ring, Retaining, External, lieavy Duty (Tapered Section Type)

Intended ume: To p'rovi.de large shoulders for
poaitioning and retaining machine camponents

under heavy loading conditions ‘on shafta, even if
. components to be secured have large corner radil

+ or chamfers abutting the rings. They withatand

comparatively heavy lock loads and high
%4 rotational speeds. They eliminate the need for
oJie. - separate thrust washers.
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#516624 - Ring, Retaining, External, Basic (Tapered Section Type)

lntended use: 1Yo provide shoulders for
positioning and retaining machine components on
shafts. Tapered design principle permits rings
4 — to maintain practically constant circularity and
pressure against bottom of groove, counteracting
considerable centrifugal force. Rings for shaft
- diameters over 4 inches are specially dimensioned

to maintain balance in rotation.

MS16625 - Ring, Retaining, Internal, BEasic (Tapered Section Type)

- Iptended use; To provide shoulders for
f\ positioning and retairing machine components in

housings (bores). -Tapered design principle
permits rings to maintain constant eircularity
and preasure agalnst bottom of groove.

MS165626 - Ring, Retaining, External, lnverted (Tapered Section Type)}

- Antended uge: To. provide uniform. protruding
shoulders for positioning and retaining machine
components on shafts. Tapered design principle
permits rings to maintain practically constant

| — circularity and fit securely against bottom of
groove, counteracting considerable centrifugal
force. Especially suited for locating and

|— retaining machine parta having curved abutting
i surface.

MS516627 - Ring, Retaining, Internal, Inverted (Tapered Section Type)

Intended use: To provide uniform protruding

ghoulders for positioning and retaining machine
- gooponents in housings (bores). .Tapered design
____ principle permits rings to maintain practically
constant circularity and fit securely againat
bottom of the groove. Especially suited for
locating and retaining machine parta having

curved abutting surfaces.

M316b26 ~ Ring, Retaining, External, Bowed (Tapered Seotion Type)

Intended use; To provide shoulders for
positioning and retaining machine components on
‘shafts. The rings are bent like a bow out of

R

part, mid-section of rings sbuts outer groove
wall. The ring will counteract considerable
centrifugal forces. Ring will take up end play
resiliently.

plane. Free ends and oppoalte edge abut machine
%
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M316629 - Ring, Retaining, Exterpal, Bowed (Tapered Section Type)

Intended use: To provide shoulders for
pesitioning and retaining machine components in
housings (bores). The rings are bent like a bow
out of plane. Free ends and opposite edge abut
outer groove wall. mMid-section of ring abuts

machine part. Ring will take up end play
resiliently. )

Retaining, External, Beveled (Tapered Section Type)

Intended use: To provide shoulders for
positioning and retaining machine components an
shafts. Tapered design principle pernit3 rings
to maintain practically constant circularity
within the limita of expansion in normal use.
The ringa with bevel in inner circumference and
when apring into groove with tapered outer wall
corresponding to ring bevel, will self adjudt and
provide secure -pressure fit axially to take up

“end play. "Thé ring will counterict considerable
centrifugal forces and will be secure against
high rpmts,

* MS16631 -~ Ring, Retaining, Internal, Beveled (Tapered Section Type)™ - .

Intended use: To provide shoulders for
poait.ioging and retaining machine components 1in
" housings. Tapered design principle permita ring

to maintain practically constant circularity.

—————" o C——

V ” The rings with bevel on outer circumference amd
v when aprung into groove with tapered outer wall
N | e” F

corresponding to’ ring bevel will self adjust and
provide secure pressure fit axially to take up
- end play.

M316632 - Hing, Retaining, External, Crescent (Tapered Section Type)

Intended use: To provide shoulders for

—> l poaitioning and maintaining machine parts on
shafts which are axially, inaccessible in

{ | assembly. They are applied radially and, because
\ of deep grooves, have high thrust capacity.  Thay

are of advantage where fast assembly for mass
production lines is.easential dpd where

9 1 comparatively small nlearance diameters are

desirable.
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MS15633 - Ring, Retaining, External, £ (Reduced Section Type)

Intended use: To provide unusually large
shoulders for positioning and maintaining machine
components on shafts, They are applied radially
and withstand considerable thrust load. They are
advantageous where axial assembly of a retaining
ring is not possible and where' fast assembly for
mass production lines is esszential.

#516834 -~ Ring, Retaining, External, Bowed E (Reduced Section Type)

Intended use; To provide vhusually large
shoulders for positioning and maintaining machine
ﬂ components on shafta. They are applied radially
and withstand considerable thrust load. The
rings are bent like a bow out of plane. Free

midsection of ring abuts outer groove wall. Ring
will take up end play resiliency. They are of
advantage where axial assenbly of a bowed
retaining ring is not possible.

1 -
\) i ( ] H ends and opposite ends abut the machine part,

MS90707 - Ring, Retaining, _Ext,ernal. Grip

"Intented use; To provide shoulders for

positioning and retaining machine components on
B ungrooved sharta, tubes, bosses, studs,.et
cetera. Friction force caused by heavy spring
- — pressure of ring on shaft makes fastener secure
against axial displacement from either direction
- -~ under moderate thrust or vibration. The rings
are adjustable on the shaft and are reusable
following disassembly. The rings will withstand
high rotational speeds.

M590708 - Ring, Retaining, External, Interlocking

Intended uge: To provide high circular shoulders
for positioning and retaining machine components
on shafts. The identical semicircular halves
held together by the interlocking pronga form a
" balanced ring concentric with the shart which
will withstand high rotational-speeds.
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MiL-H-27426, Type A, Class 1 - Ring

g, fetaining, Spiral, External, Light Series
{(Uniform Cross Section}

Intended wae: To provide shoulders for
positioning and retalning cocaponents on shafts.
Provides a continuous uniform retaining shoulder.

No special tools required to install or remove
rings. Moderate thrust capacity.

hIL-R—ZTlIZG. Type A, Class 2 - Ring, Retaining, Spiral, External, Heavy Series
s (Unit‘om Croas Section)

. Intended use; To provide shoulders for
positioning and retaining components on shafts.
Provides a continuous uniform retaining shoulder.
No special tools required to install or remove
rings. High thrust capacity.

HIL-H-27II20 'lype B-. Class 1 = Ring, Retaining, Spirdl,- Interaal Light Series

ln.ts:nnsd_mh To provide shoulder for .
positioning and retaining components in housing
or borea. Provides a continuous uniform
retaining shoulder. HNo special tools required to

install or remove rings. Moderate thrust
capacity.

: <AThah Mareron Maca 29 _ Do~ Ratadmdn Q
Nkl (£, 2¥pPE u, WiE3S £ = nalig |

) ]
(Uniform Cross Section)

WIE i
waD Wit

. Jntended use: To prév:l.de shoulder.. for
poaitioning and retaining components in housing
o or bores. Provides a continuous uniform

retaining ahoulder. No special tools required to

inatall or remove rings. High thrust capacity.
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SANDWICH CONSTRUCTION FASTENERS

1. Purpose. This requirement defines the basic requirements for fasteners
specifically designed for use in sandwich-type panels. It is limited to
fasteners including studs, through-type sleeves, and. female~-threaded elements
specifically designed to provide load-carrying capability in sandwich-type
structures.

2. Documents applicable to Regquirement 217.

MIL-S-B879 Screw Threads, Controlled Radius Hoot With Increased Minor
-z Diameter, General Specification For
MIL-§-25027 Nut, Self-Locking, 2509F, 450°F, and B800OF, 125 Ksl Fgy, 60

ksi Fy,, and 30 k&1 Fyy
3. Definitions

3.1 Sandwich construction. Composite assemblies composed of a minimum of two
face sheets separated by, but attached to, a core or filler material capable of
carrying the shear -and compression force required to cause the composite to act
as a single member.

3.2 Footprint area. The area of contact between the potting ccmpound and the
inside surface of the face skin{s). A4n increase in the footprint area reduces
the loading-per-unit area, thus higher tension and shear loads are obtainable.

3.3 Sandwich panel fasteners. Fasteners installed mechanically, bonded to, or
potted into, the sandwich structure which provide a means of tranamitting axial
or shear loads into the panel. In some configurations, they also provide
column strength in the fastener area.

3.-3.1 Mechanically installed. Fasteners featuring mecinical means of
transmitting loads to each skin.

. a ¢ aze {(m 211y .
are destroyed upon removal of whose removal causes physical damage to the

sandwich construction.

B0

+ ;3 0 W
capable of disassembly

{0} et -

and are reusable.
3.3.2 Bonded. Pasteners which utilize a bond film between the insert, the

akin(s), or the core material, either chemically or thermally activated, -for
reduction of the fastener.

3.3.2.1 MNonremovable, without damage (bonded). ' Fasteners capable of being
removed without physical demage to the sandwich conatruction.

3.3.3 Potted in. Fasteners which utilize an agent, usually an epoxy-type
canpound, chemically or thermally activated to solidify between the insert, the
core material, and the akin(s)}, thereby providing retention of the fastener.
Since removability of this type fastener is a function of the potting compourd,
the fastener itself i3 not defined as removable without damage, or
nonremovable, without damage.

2171
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3.3.4 khelded or brazed. Fasteners which utilize a welding or brazing
operation to permanently attach the fastener to the sandwich structure.

3.3.5 Clearance, hole type. Permanently installed nonthreaded inserts designed

to tranmmit axfal and shear locads from a fastener into a structure of sanmdwich
construction.

3.3.6 lInterpally threaded type. Permanently installed threaded inserts,

designed to transmit axial and shear loads from a fastener into a structure of
sandwich construction.

3.3.6.3. Blind type. An insert which does not extend through the sandwich
'panel. "1t is blind in the sense that it does not penetrate t.he f‘ace sheet on
‘the side opposite to the installation hole.

3.6.2 Fixed. 4n insert having a threaded element which, once inatalled does
* P

vide radial movramant
LGc I

3.
oo i

6.
p:“ Gl LA UIWY CAUTAL W e

3.3.6.3 Floating. An insert .having a threaded element, usually a multi-piece
part which dllows a radial movement 'of the threadéd element prior to-loading.

3.3.7 Studs. Inserts having threided “or Honthreaded elements protrudifg from
‘the face skin(s), permanently installed, and designed to transmit axial and/or
shear loads into or through sandwich structure.

4.1 Innatallation orocedure. Refer to the fastener manufacturer's recommended
installations specifications.

4.2 performance characteristics. The methods used to transmit lcads into and
-out of sandwich structure sre important. As a result, design-allowable lcads
must be substantiated by test. The test procedures established by the fastener
"manufacturer and users should be followed. Tension, shear, and torque tests

ere generally conducted and only the parameters of the end use should be
considered.

§.2.7 Other limitations. Panel service enviromental requirements diot.ate the
fastener selection and installation method.’

%.2.2 Performance requirements of fasteper. MIL-N-25027 applies to the
fastener for aelf-locking torque (as inatalled and reusability as applicable.)
Axial tenslle, shear, and torque-out strengths are a functicon of the strength
of the panel, design of the insert, and the amount of grip between the insert
and panel (mechanical) or footprint area (potted or bonded). Therefore, the
ultimate load=carrying capability of the insert shall be based on the design
requirements of the specific application and verified by tests.
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4.2.3 The thread form shall be in accordance with MIL-S5-8879 and modified as
necessary by construction and self-locking requirements.

5. General

5.1 Application. Variations in sandwich structure are unlimited. Face skin
may vary in thickness from several thousandths of an inch to .250 inch or more.
They may be metallic or nonmetallic. Core may be honeycomdb of various cell |
slzes and materials, homogeneous materials, or any other material of various
configurations capable of transmitting loads to the outer skins.

5.1.1 .Special applications. Many nometallic face skins cannot be dimpled.
Metallic face skins over..032-inch thick are generally machine countersunk when
a mechanical fastener and a flush surface are required. It is also difficult
to have a mechanical fastener grip nonmetallic face skins. Certain face skins
such as titanium and aluminum alloy 7075 may not be dimpled. Epoxies with
densities varying from about 35 pounds to 125 pounds per cubic foot are
available. Application should be coordinated between fastener manufacturers
and the sandwich panel user.
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CONTROL CABLE AND CONTROL/STRUCTURAL
ROD COMPONENTS; FASTENING AND SAFETYING

1. Purpose. This requirement establishes engineering criteria and
requirements for the selection and attachment of terminals (fittings) to cable,
the fastening of control cable fittinga together, the attachment of end
rfittings to control rods, and the safetying of control cable fittings and
control rods, In addition, the requirements for the bolts or screws supporting
pulleys, fairleads, actuators, tension regulators, rod ends, hinges, and other
control system components are established. This requirement does not establish
selection criteria for control cable systems with respect to sizing, locating,
tensioning, actuating, or pulley and fairlead selection and use.

1.1 Exceptions. With réSpect to structural and control rods, this requirement
does not cover material, wall thickness, diameter, sizing, tensile or
compressive strength, or other factors in the selection of the rod itself.

2. cab to ent .

MIL~STD-1599 Bearings, Controls Systems Components, and Associated
Hardware used in the Design and Construction of Aerospace
Mechanical Systems and Subsystems.

3. tro b t truct [ ents; fasteni a
safetying. See MIL-STD-1599 for criteria and requirements for the selection
and attachment of terminals (fittings) to cable, the fastening of control cable
rittings and control rods. Also, for requirements . for the bolts or screws
supporting pulleys, fairleads, actuators, teasion regulators, rod ends, hinges,
and other control system components, see MIL-STD-1599.

YT}
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PINS, QUICK-OPERATING

This requirement shall establish engineering criteria and

requirements for the application of quick-operating pins. This requirement
shall apply to positive-locking, quick-operating pins.

2. Documents_applicable to Reguirement 220.

MIL-P-23460
M317964
MS17985 =

MS 17986
MS17947
MS17988
MS17989
M517990

NAS 618

Pin, Quick-release, Self-retaining, Positive-locking

Pin, Quick Release, Self-retaining, Positive Locking,
Single Acting, Button Handle

Pin, Quick Release, Self-retaining, Positive Locking
Single-Acting, (T) Handle

" Pin, Quick Release, Self-Retaining, Positive Locking,

Single-Acting (L) Handle

Pin, Quick Release, Positive Locking, Single Acting

Ring Handle

Pin, Quick Release, Positive Locking, Double-Acting,
{T) Handle

Pin, Quick Release, Positive Locking, Double-Acting,
(L) Handle (Asg)

Pin, Quick Release, Positive Locking, Double-Acting,
Ring Handle (Asg)

Pastener, Recommended Shank, Hole and Head To Shank -
Fillet Radius Limits for

3. Classification. Quick-Operating pins shall be of the following types:

Type I -~ Positive locking pins, single-acting. Pinas can only be installed or
removed by pushing a button in the head which allows the balls to retract into
the pin body (see figure 220-1).

T

FIGURE 220-1.

2201
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Type 1I -- Positive-locking pins, double-acting. #£ins can only be removed by
pushing or pulling the handle in the head which allows the balls to retract
into the pin body (see figure 220-2).

FIGURE 220-2. Double acting, positive locking pins.

4. General. Quick-operating, positive-locking pins are primarily designed to
be used in applications that require double shear strength capabilities
combined with quick-disconnect features. Pins shall be capable of withstanding
tension loads as listed in MILP-23460. The specific shear and tension load

- capabllities are a function of the material being attached, hole size, and
‘hardness of application material. MIL-P-23'460 gives dou‘ble shear and t.ensile
rating in steel application.

."5:  Abplication. Typleal applications are quick attachment’ and removal of
ground aupport equipment and attaching warning Stresmer's to critical joints.
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SECTION 400 - PROPULSION SYSTEMS FASTENER REQUIREMENTS
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SECTION 500 - HYDRADLIC SYSTEMS FASTENER REQUIREMENTS
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SECTION 700 - SUBSYSTEMS/AUXILIARY FASTENER REQUIREMENTS

rU.5. GOVERNMENT PRINTING OFFICE: 1378 703 122 4yo§
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