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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 configurations, sizes, materiala, and finishes. Varlous aerospace
fastener systems have common fastener needs but lack defined application
exchangeability. This document provides contractual design requirements and
guidelines for proper selection and application of approved fastening systems.

The basic 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, logistic inventory
and maintenance. '

Selections and procedures are limited to those listed herein.

#8#% Deonotes change
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FASTENER SYSTEMS FOR
AERQSPACE APPLICATIONS

1. SCOPE

1.1 Scope. This standard covers the methods of fastening, materials,
finishes, test 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 engineering practices,
procedures, processes, and characteristics for fasteners.

1.2 Purpose. The purpcse of this atandard is to document seiection &ad
application information for approved fastening systems and procedures 8o the

designer can achieve an optimum balance of performance, reliability, and
exchangeability with minimum cost, logistic inventory, and maintenance.

2. APPLICABLE DOCUMENTS
2.1 JIssyes of Documents. The following documents of the issue in effect on

date of invitation for bids or request for proposal form a part of this
standard to the extent specified herein.

STANDARDS
MILITARY

MS17855 Faateners, Screw Threaded, Descriptive Factor Symbols and order
of Notes for Engineering Documents for

2.2 Referenced Documentsa. A liat of referenced documents is presented in the

individual requirements contained in this standard. The applicable 1ssues
shall be those in effect on the date of the invitation for bids or request for
proposal.

2.2.1 Egnggxg:nmgn;_ngéumgnha. Nongovernment documents referenced herein show
the specific 1ssue applicable. Other revisions are not applicable.

2.2.2 Sources for Nongoverngent Documents. Addresses for obtaining documents

.referenced herein but not pbtainable from the Government are as follows:
AMS, A3, aocxeuy of Automotive EBngineers, Ino.
ARP, AIR, 400 Commonwealth Drive
AMD Warrendale, PA 15096 i
ANSI American Naticnal Standards Inatltute .
1430 Broadway .
New !ork. NY 10018 :
ASTM American Society for Testing and Materials
1916 Race Street
Philadelphia, PA 19103

Supersedes page dated 12 July 1978 1



““ Downloaded from http://www.everyspec.com

MIL-STD-15154
24 September 1979

NAS National Standards Association, Inc.
4827 Rugby Avenue
Washington, DC 20014

3. DEFINITION3

3.1 Definitions Applicable to complete standard. The definitions provided in
this document shall be for those-rspecial words, phrasea, 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,
Definitions for words used in only one or two requirements will be found with
the particular requirement,

3.1.1 _Alrframe structure. In the context of this document, the airframe
structure includes the fuselage, wing, and empennage.

3.1.2 Allowables. {(See design sllowables.)

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

3.1.4 Approved fasteper. A fastener that is listed in this document.

3.1.5 Bearine face. (See bearing surface.)

"3.1.6 Bearing surface. The load-carrying sdrface of a fastener or structural

component.,

" 3.1.7 Blind fasteper. A fastening system which is installed from one side of

the structure.

3.1.8 Chamfer. A beveled surface on a component to facilitate entry of one
part into the other, A beveled surface on a component to eliminate a sharp
corner.,

3.1.9 gCritical application. Any application of a fastener where loss or
fallure of the fastener could cause one or more of the following:

a. Loas of airerafrt,

b. Preclusion of continued flight and landing within the design limitations of
the aircraft using normal pilot akill and strength,

c. Significant injury to the occupants of the aircraft or ground personnel.

d. Rendering of major subsystems or upeuial misaion pystems inoperative or
csuaing its destruction.

3.1.10 Desisn allowables. Tensile and shear ultimate strengths of fasteners
and shear ultimate and yield atrengths of mechanically fastened joints used for
design of aircraft joint structures.

#4 Denotes change

Supersedes page dated 12 July 1978 2
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3.1.11 Fastepins system. An installed fastener, its component parts, the
geometry of the hole where it affects the performance of the system, and
installation and removal tooling and procedures.

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

3.1.13 Impedance Jocking. A resistance that impedes disengagement of mating
fastener components,

3.1.14 Locking device. A part or mechaniswm designed to prevent loss of

preload or disengagement of a fastener. .
7

3.1.15 Permanent fastener. A fastener which does not require removal to

service or maintain the sircraft and that normally requires the destruction of

the fastener or one of its components during removal.

3.1.16 Plgte nut. (See anchor nut)

3.1.17 Self lockinz. An attribute of a fastener or fastener assembly having
an integral locking element to impede relative rotation of mating components.

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

4. GENERAL STATEMENTS

4.1 Guidelipes. A separate publication, "AMFRG Manual on Organization 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 guidelines for the preparation and
coordination of requirements for inclusion in this standard. These guldelines
shall be followed for all requirement. additiona or changes and shall be revised
as necessary by the preparing activity or his designee. ’

4.2 Application.

a. The sections contained herein are intended to provide uniform requirements
applicable to mechanical aerospace fasteners and shall be incorporated by
reference in general and detail weapon systems and equipment specifications.

b. If a requirement contained herein conflicts with a requirement in the
general or detail weapon system or equipment specification, the weapon aystem
or equipment specification shall take precedence. If a requirement listed in
the contents has not been published but is referenced herein, it 1is not
applicable and the requirementa of the general or detail weapon system or
equipment specification ahall apply.

oc. Section 100 Requirements apply only to Section 200 Structural fastener

requirements (exeluding subsequent proposedlheotions such as nonstructural,
propulsion, etcetera, not published or in preparation).

* Denotes change.

Supersedes page dated 12 July 1976 3
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iptive factor symbeols used in

5. HNOTES

5.1 Avallabilitv of Documents. Copies of specifications, standards, drawings,
and publications required by contractors in connection with specific
procurement functions should be obtained from the procurling activity or as
directed by the contracting officer.

6. INTENDED USE AND GUIDANCE CRITERIA

6.1 Information and guidance. Paragraph 6 in all applicable requirements in
this document presents information and guidance for use of that requirement or
parts listed therein. The paragrapk is not contractual.

6.2 Implementation. This standard may net be applicable to programs in the
experimental, developmental, exploraticon, prototype, demonstration, validation
program phaszes where the advantages of the standard will not be realized.

Custodians: Preparing Activity:
Army - AV Air Force - 11

Navy - AS -
4ir Force = 11 ’

Reviewer Activities
Army -~ WC, MI
Navy -

Air Force - 10, 99
PLa - XIS

Project Ko. 5300-0039

®* Denotes change.

Supersedes page dated 12 July 1978 y
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SUPERSEDES MIL-STD-1515A
REQUIREMENT 103 . REQUIREMENT 103
12 July 1978 24 September 1979

% LUBRICATION

1. Purpose. This document establishes the requirements for the use of
lubrication with mechanical fastener systems which are used in structural
applications in the design, construction, and repair of aerospace/airframes,
excluding propulsion systems. The purposes of lubrication in this requirement
encompass wear reduction, prevention of lessening of galling and selzure,
inhibiting fretting, aid 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 syatems
specifications in this area.

1.1 Where appropriate military or industry documentation does not exist, this
document establishes the requirements placed on the lubricant materials and the
application to the fastener components.

1.2 Llassification. Lubricant requirements discussed herein shall be
identified by the type and class designation eatablished in this paragraph.

The categories of lubricants are reduced to four basic areas; solid or dry
film, liquid film, metallic coatings, and lubricants involving encapsulation or
transitions from liquid to solid or other peculiarities, herein called the
Special Properties Lubricants. When lubricants are specified in MIL-STD-1515,
the lowest level(s), types, and classes will be specified; for example, type I,
class 2A-1, not simply type 1, class 2. Type and class designations are not
intended for notatlon or reference on parts standards drawings or in
procurenent specifications. :

1.2.1 Iype I solid or dry film Jubricapts. Solid or dry film lubricants shall
be one of the following classes as determined by this document and application
conditions and must conform to the applicable noted military specification.

a, Class 1. 8Solid or Dry Film, General Purpose

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

(2) Class 1B - Air dry, resin bonded, solid film lubricant
Class 1B1 - MIL-L-23398 =-540C to 2600C (-65°F to 5000F)

{3} Class 1C - Heat cured resin bonded soclid film lubricant, .
None included at this time.

(4) Class 1D - Inorganic binder, solid film, extreme environment
: Class 1D1 - MIL-L-81329 1840C to 3999C (-3009F to 750°F)

# penotes change.

103.1




Downloaded from http://www.everyspec.com

MIL-STD-15154A SUPERSEDES
REQUIREMENT 103 REQUIREMENT 103
24 September 1979 12 JULY 1978

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

(1) Class 2A - Air cured, Corrosion inhibiting,
Class 241 - MIL-L-4614T =540C to 1219C (-659F to 2509F)

(2) Class 2B - Heat Cured, Corrosion inhibiting.
Class 2B1 = HlL—L-BQBT «540C to 2609C (-659F to 500°F)
Class 2B2 - MIL-L-46010 -549C to 2609C (-659F to 500°F)

(3} Class 2C -~ Air or heat cured. extreme envirocnment.
None included at this time.

c. Clazs 3. Solid or dry film, inert compounds. None included at this time,
d. Class 4. Special categories.

{1} Class 4A - Electrical insulation compounds
Class 4A1 - MIL-S-8860

Tvpe 1T liguid film lubricants. Liquid film lubricanta ahall be

——-‘— PLE-F O A A )

ollowing classes as determined by this document and application condition
and -must meet the requirements of addendum A& to this requirement or applieable
noted millitary specification.

D

ne ef

a. Class 1. Liquid file fastener installation lubricants - organic:

(1) Class 1A
Class 1A1 - Cetyl alcohol in accordance wih MIL-L-87132.
b. Class 2. Corroslon preventive compound
(1) Class 2A
Class 2A1 - MIL-C-16173 (grade 1 or 2)

¢. Llass 3. Petrolatum and greases

{1) Class 3A
Class 3A1 - Petrolatum in accordance with YV-P=-236
Class 3B1 - MIL-G-6032
Class 3C1 - MIL-G-4343
d. Clasg U. Anti-seize compounds, Metallic
(1) Claas 4a
Class 4A1 - White lead compound in accordance with MIL-L-25681

(2) Class 4B )
Class 4B1 - Anti-seire compound in accordance with MIL-T-5542

{3) Class HC

-~

103.2
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Class 4D1 ~ Anti-seize compound in accordance with MIL-A-907

{4) Class UD

(5) Class 4E
Class 4E1 - Anti-seize oompoun 1n accordance with MIL-A-13881
=4 -~ "~

Class 4E2 -~ An cordance with MIL-T-55U4.

[+]
b
[¢
b
4
L
’.
1]

smailoe
=3G.E

1.2.3 Iype III getallic coatings. Metallic coatings intended for use as

lubricants in the fastener system shall meet the requirements and

specifications noted herein, Care should be exercised to assure that metallic
i

a
vanic eorrosion inoompatibility with

R N I

coatings do not allow dissimilar metal/gal
structural materials,

a. Class 1.

(1) Class 1A - Silver plating. Silver plating shall be in accordance
with AMS 2812 for applications not exceeding 2609C (5009F) maximum.

41
4 4

{2) Class 1B - Silver plating. Silver plating shall be in accordance
with AMS 2410 for applications not exceeding 5180C (965°F) maximum. May be
used where class 1A 1s specified.

(3) Class 1C - Silver plating. Silver plating shall be in accordance
with AMS 2411 for applicationa not exceeding 760°C (1400CF) maximum. May be
used where classes 1A and 1B are specified.

1.2.4 Iype IV special properties lubricants. Lubricants possessing special
properties outside the scopes of types I, 1I, and III shall be one of the
following classes as determined by this document and application conditions.

No anaai{fic lubricants are inaoluded at this rime,

B QO ueid a MWL AW iAnciuce -

1.2.5 Combination of lubricapts. Types I, 1II, and III may be used in
combination unless restricted for aspecific applications noted herein.

-~ T Ml el e b e mil et AT

2. Documents applicable ¢o reguiregent 103

YV-P=236 ) Petrolatum, Technical

MIL-A-907 Anti-seize Compound High Temperature

MIL-G-4343 Grease, Pneumatic Systems .

MIL-T-5542 Thread Compound, Anti-seize and Sealing,
Oxygen Systems

MIL-T-55u4 Thread compound, Anti-seize, Graphite-

) petrolatum

MIL-G-5572 Gasoline, Aviatiocn, Grades 80/87, 100/130,
1157145

MIL-H=-5606 Hydraulie Fluid, Petroleum Base, Airorart,
Missgile, and Ordanoe

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

MIL-G-6032 Grease, Plug‘Valve. Gasoline and 0il Resistant

MIL-L-7808 Lubricating 011, Aircraft Turbine Engine,
Synthetic Base

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

MIL-H-B8446 Hydraulic Fluid, Nonpetroleum Base, Alrcraft

MIL-S-8660 Silicone Compound

103.3
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MIL-S-8802 Sealing Compound, Temperature-resistant,
Integral Fuel Tanks and Fuel Cell Cavities,
' High-adhesion
MIL-1-8937 Lubricant, Solid Film, Heat Cured
MIL-A-13881 Anti-Seize Compound, Mica Base (For Threaded
. Fitting)
MIL-C=-161T73 Corrosion Preventive Compound, Solvent Cutback
Cold=-application
MIL-L-22851 Lubricating 0il, Aircraft Piston Engine
(Ashless Dispersant)
MIL-L-23398 Lubricant, Solid Film, Air Drying
MIL-L-23699 Lubricating 0il, Aircraft Turblne Engines,
Synthetic Base
MIL-L-25681 Lubricant, Molybdenum Disulfide, Silicone Base,
’ Righ Temperature
MIL-L-46010 Lubricant, Solid Film, Heat Cured Corrosion
Inhibiting
MIL-L-U6147 Lubricant, Solid Film, Air-cured (Corrosion
inhibiting)
MIL-L-81329 Lubricant, Solid Film Extreme Environment
MIL-T-83483 Thread Compound, Anti-seize, Molybdenum
Disulphide-petrolatum
® MIL-L-8T132 Lubricant, Cetyl Alcohol, 1-Hexadecanol,
Application to Fasteners
- MIL-STD-1523 Age Control of Age-Senaitive Elastomeric
. Material
AMS 2410 Silver-Plating, Nickel Strike, High Bake
AMS 2811 Silver-Plating, High Temperature application
AMS 2812 Silver-Plating, Copper Strike, Low Bake

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

L. General Requirements

0.1 Comnatihilitue
SO Y MMM e Mk

4.1.1 Eluid gaterials aud coatinzs compatibility. For design purposes,
lubricants may be considered compatible with all materials listed in table
103~1 when an "X" appears in the applicable block. -
§.1.2 Iemperature limita. For design purposes, lubricants may be used where
temperature limita are in accordance with table 103-11 when an "X" appears in
the applicable block. -

H 1 2 e manmtbunl Aand wateorbhmd acdd A T eshmd mmnsvbm sihdmbe hoawa o 1dmdbad ahal s
el «» LUDCLCANLS WiliCh Nave 8 1iliivéd Snell
life and require age control shall be controlled in acocordance th

MIL-STD=-1523,

4.1.3.1 Fastener system ipternal lubricant. Multiple-plece fastemers, not

normally disassembled, which utilize lubricants internally to assure the proper

functioning of the fastener during installation shall not be relubricated
without approval of the fastener manufacturer.

®* Denotes change.
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4.1.3.2 Fastener external lubricant. Fasteners utilizing type II lubricants

for ease of installation or removal or for torque control may be relubricated

with the same lubricant previously used.

y.1.4 ] . For design purposes, lubricants may
be considered compatible with all materials listed in table 103-I11 when an b &
appears in the applicable block. Others shall not be used in combination.
Compatibility in this case is defined as not causing or contributing to stress
corrosion, not leaving detrimental deposits, or not reacting chemically with
the material, such as galvanic corrosion. R

4.2  Fasteper syatewm lubricapts. Lubricants used on bolts, screws, plns, nuts,
collars, washers, and other fastener elements shall follow the criteria
specified herein when lubricants are used for general applications and for the
specialized 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 structural materials compatibility of the application
in accordance with tables 103~I, 103-II, and 103~III for all applications.

h.2.1 Ennmw&tinmﬂimunn_mml ¥When this criterion is one of
the intended purpases of the lubricant, the following requirements,
reatrictions, cautions, or allowances apply:

a. Caution. In interference-fit applications, lubricant shall permit full
jnstallation of the fastener without detriment to the hole or fastener. Minor
ascraping of plating from plated fastener. is not considered detrimental in this

regard, .

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

4.2.2 ELggLnglx;;g_ghz:naign_na:nig:. When this criterion is a secondary
purpose of the lubricant, the following requirements, restrictions, cautions,
or allowances apply:

a. Restrigtion: Types I, 1I, and IIf are not consldered sufficient for an
.eleotrolytic corrosion barrier and shall not be used as the sole barrier for
this purpose regardless of metallic material combinations or environment.

b. BRestriction: Type III coatings shall not be applied to titanium pins,
puts, or collars or be used in contaot with titanium structure., . . 1

‘e. ERepuirement: All lubricated washers used in a ayaten shall have lubricant
which is compatible with the fastener components and sheet surfaces regardless
of whether or not the washer will actually contact the components.

4. BHeoguirement: See 5.1.2 for fastener ayaﬁem in;exn#l lubricants.

4.2.3 Preload coptrol. When the lubricant is used for the purpose of

producing a controlled preload in the fastener aystem, the following
requirements, restrictions, cautlons, or allowances apply:

103 -5
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a. Regulrements: Fasteners may be installed in the received condition. No
lubricants shall be added prior to installation.

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

4.2.4 Repeated removal and reinstallation of fastepers. When this criteria is
one of the requirements of the fastener system, the following requirements,
restrictions, cautions, or allowances apply: None at this time.

4.3 Lubricated fastener requirements. Lubricated fastener and other fastening
threaded components shall comply with the following Pequirements.

%.3.1 Structural faasteners
‘4.3.1.1 Permanent fastepers

4,3.1,1.1 Jivets. Rivets installed in clearance holes do not require
lubrication, Rivets installed in interference fits may require lubrication.

8.3.1.1.2 Pipms and collars
a, .Stralght shank interference pins and collars. Any type and class or

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

b. Stralght shapk nonipterferepce pins and collara. Apy type and class
ludbricant or combination thereof approved herein may be specified or parts may
be unlubricated., Collars and pins do not require the same lubricant.

c. Tapered shank pins shall be lubricated with at least one of the lubricants
apecified herein.

4,3.1.2 Removable fasteners

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

4.3.1.2.2 Hute. Any type and class of lubricant or combination thereof
approved herein may be specified or parts may be unlubricated.

%4.3.1.2.3 Nutplates. Any type and class of lubricant or combination thereof
approved herein may be specified or parts may be unlubricated.

8.3.1.2.4 Ipserts. Any type and class of lubricant or combination thereof
approved herein may be specified or parts may be unlubricated.

4.3.1.2.5 Pane)l fastepers. Any type or class 6r iuhricant or combination
thereof approved herein may be specified or parts may be unlubricated.
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#.3.2 Function svatems attachment fastepers

4.3.2.1 Egquipment attachment. Bolts, screws, nuts used to attach
miscellaneous equipment to structure shall comply with the requirements of

4.3.1.2.1 and 4.3.1.2.2.

4.3.2.2 Tubine and wire bundle clamp fasteners. Fasteners used for attaching
clamps 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 lubrication,

4.3.2.% Fluld systems fasteners

4.3.2.4.1 Couplines. Duct coupling and V-band coupling fasteners shall meet
the requirements of 4.3.1.2.1 and 4.3.1.2.2.

§.3.2.4.2 Fluid systems. Fluid systems connection nuts shall utilize
lubricanta with fluid compatibility requirements of 4.1.1 and 4.1.2.

5. Dg;ailgﬂ_nggn;ngmgnga. The following specific application allowances and
restrictions shall be observed in the use of fasteners in the design of
aerospace vehicles and equipment.

5.1 5ngg1z1g_nxn;ﬁm_ziuxn_ggmpggihiliix. In addition to the requirements of
Table 103-I, lubricants used on mechanical fasteners and threaded connections
must be compatible with applicable fluids.

5.2 Electrical bondine or insulation. Fastener pins or bolts/screws intended
to provide electrical continuity shall not be lubricated except with type III
tubricant where applicable. Fastener systems intended to be insulated agalnat
electrical continuity shall be coated with type I class 4A insulating compound,
unless a compatibllity problem exists, .

5.3 Application of lubricant to fastener elements. Lubricants shall be
applied to fastener elements as specified in the applicable Military
Specification or Addendum for types I, II, and IV and applicable specification
for type 111, o

5.4 Heapplication of lubricant to fasteper elements. Parts using type II
lubricants may be relubricated. Sufficient drying time should be observed for
agsurance of proper torque-tension relationships,

5.5 Fasteper systenm internal lubrication. Lubricants used for various
purposes internally in the fastener aystem and which do not contact the
structure must meet the requirements of this document except that electrolytic’
corrosion barrier properties apply only to the materials of the faatener

components.

5.6 Change of lubrjcant. 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 claas requires requalification of the systemn,
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HEAD CONFIGURATION

1. Purpose. This requirement estsblishes engineering criteria and
requirements for the selection and design of fastener head cqnfigurations used
in the ocenstruction of aerospace and airborne mechanjeal equipment.

2. Documents applicable to Requirement 106.
ASEC Air Stapdard 17/2 Hexagon Bolt Head and Nut Sizes (Inch Series)

3. Design. usage limitations. This requirement establishes head envelope
dimensions for aerospace bolts, threaded and nonthreaded pinse, and solid rivets
for flush and protruding head configurations. For internal drive recesses and
external wrenching elements, see Requirement 120,

4. Detailed reguirements. Head configurations for fastensrs shall be in
accordance with the following requirements except for those that are
incorporated on specific fasteners approved for eelection in other segments of
this standard,

4.1 Flush head faatenera. Flush head fasteners shall have 100° heads.

4.1.1 Solid rivetas. Head dimensions for solid rivets shall be in accordance
with tables 106-I and 106-1I. Rivet heads may have a crown in accordance with
figure 106-1.

§.1.2 Bolts with head driving recess. Head dimensions for bolts shall be iIn
accordance with tables 106-I11 and 106-IV. Bolt heads of table 106-III shall

have a dome in accordance with figure 106-2 for sizes .190, .250, and .312.
Dome optianal on sigesa larger than .312.

4.1.3 Bolta and pins without head drivinz regess. Head dimensions shall be in
accordance with tables 106-I, 106-IV, and 106-V,

4.2 Protrudipx head fastepers

§.,2.1 Solid rivets. Head dimension for solid rivets shall be in accordance
with table 106-IV. -

4.2.2 Pan head with head drivine recess. Pan head bolts with internal driving
recesses shall be in accordance with table 106-VII,

4.2.3 Hexagon head external wrenobing. Head dimensions for hexagon head bolts
shall be in acoordance with table 106-VIII, -

3.2.4 JTepsion head bolts, exterpal wrenching, Head dimensions for high
strength tension bolts (180 KSI Fyy and above) shall be in accordance with
table 106-IX.
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4.2.5 Shear head belts, external wrenchinz. Head dimensions for high strength
shear bolts (108 KSI Fg, and above) shall be in accordance with table 106-X.

4.,2.6 Reduced and tension head pins without head driving recess. Head
dimensions shall be in accordance with tables 106-XI and 106-XII.

A

/ AN
N
TR

Figt
T {ref} T (D min) -

ig ng

A Interseciion of rodius and angle

—d 0013 max

Note: Flot diometer not fo be smaller than the shank diameter
of the fastener.

FIGURE 106-1. Crown for 1009 flush head rivet.
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T_A\;\m —

radus

 lref) {D min) - -—D dis

N

A =~ ntersection of rodius ond angle

_4 | o 00T max

Q010 min

Note: Filaot diameter not to be smaller than the shonk dio'meier
of the fastener, .

FIGURE 106-2. ‘Dome for 100° flush head bolts.
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TABLE 106-I. 100° flush head for rivets, pins. and
bolts withoyt head drivine recesaes.

VAN

\ R radius O0I0 max for rivets. Radius
; 1 for bolts and pins to be per table

~——100° £1°—— A —{——-

D A H E R
Diameter Bolts & Pins
Nominal : P—

Size Max, Min. Max. Max. Min.
.062 .18 ,019 .006 - -
.094 .183 .032 .006 - -
+» 125 .229 ) 038 i .006 - - -
v 156 .290 .09 .010. 020 010
+250 480 .090 015 " 4030 .020
312 .568 .100 015 - ,olo .030
375 .698 27 .015 .040 .030

106 .4
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CTABLE 106-II. 1000 flush. reduced head rivet.
Ao la— 0006 max
\ 00I0 max rad
-—100° x I° A - ()l D dia -
_/.. r‘_H
D A H
Diameter ‘
Nominal :
Size Max. Min.
.09l L1478 .018
125 .1957 025
. 158 .2h649 033
LA87 .3016 LOk4
.250 .3948 .056
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TABLE 106-III. 1000

Downloaded from http://www.everyspec.com

\ R rad
T

[+—E mox

-—00° * |° dio - ) 0 dig——
\ " 0
I VAR
_+7,
;— -l—---H min
D A H E R
Diameter Radius
Nominal
Size Dia. Min. Max. Max. Min.
. .190 .298 042 .012 .030 .010
. .250 .393 .056 014 | .030 .010
U .312 476 .06 .016 .040 .010
<375 . .5603 LOTH .018 040 015
438 .670 .092 .020 .050 .015.
.500 .753 .100 022 .050 .015
.562 .839 109 .024 {.050 015
.625 926 | .19 | .026 | .050 | .05
.750 1.104 . 140 .030 }..050 .015
.875 1.328 .180 .034 050 | .015
1.000 1.523 | .2m .038 .050 .015

* See requirement 201 for limitations of usage.
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TABLE 106-1V. 1009 .

s e E QX

/R rad
1

o

——————

-—{00° +1° dio - ) D dio -
| ()
l . LW ) |
_{7=
2! |a——H min
D A H E R R
Dismeter Radius for Radius for
Nominal Dia. _ less than : 108 ksi Fgy
Size 108 ksl Fg, and up
Max. Min. yax. Max. Min. Max. Min.
.164 .335 .068 012 .025 | .010 .035 | .020
. 190 .387 .079 015 .030 | .010 .035 | .020
.250 S12 .15 "} .018 | .030 | .010 .035 | .020
.312 .638 <131 .021 050 | .010 .045 | .030
.375 .765 157 | .025 .00 | .0v0 | .ou5 | .030
438 .891 °] .183 .028 050 | .015 055 | .035
.500 1.020 | .210 | .031 050 | .015 | .055 | .035
.562 1.146 .236 .034 .050 | .015 065 | .045
.625 1.272 .262 038 | .050 | .015 .065 | .o85
.750 1.528 | .315 | .ouk 050 | 7I015 .080 | .060
.875 1.781 .367 .050 .050 | .015 .080 | .060
1.000 2.037 | .820 |.o57 | .050 | .015 ,080 | .060
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TABLE 106-V.

| / \
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1000

-—I100° % I° dia

l$— £ mox

/R rad

I

max () }
~%-—H min
D A H E
pDiameter Radius
Nominal
Size Max, Min, Max, Max, Min.
. 164 .257 D36 010 -.025 .015
190 .298 .oué 012 5030‘ .020
.250 +393 056 4014 | ,030 4020
.312 476 +064 016 . aQﬂQ- .030
375 .563 074 018 .Qh?. '030.
438 670 .092 .020 .050 .00
.500 753 iiéé aoéz 050 =gu§
562 .839 .109 .024 +050 .Qno
.625 926 119 <026 .050 -040
.750 1.104 .140 .030 050 080
875 1.328 .180 .034 050 .oLo
1.000 1.527 211 .038 050 .040

’

S
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" TABLE 106-VI. LUniversal head for solid rivet.

D A H 5 E

Diamater Diameter Radius
Nominal - -

Size Max. | Min. | Max. { Min. | Max.| Min. { (Theo.)
.062 131 }.119 1.037 |.027 - ).064 . ON4 | .031
.094 97 |[.178 }.050 {.040 |.,092 | .072 .0n6
125 | .262 |.238 |.064-].054 |.118 | .098 .062
156 .328 | .296 |.077 | .067 [.145.} .125 .078
187 .39% | .356 |.090 | .080° |.174 | .154 093
.250 525 | .475 |.117 | .07 ].227 | .207 125
.312 .656 | .594 | .43 | .133 {.282 | .262 | .156
.375 787 L7113 faame [aer |.338 | 318 | 187
.438 918 | .832 (.199 | .189 |.393 | .373 .218
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TABLE 106-VII.

TN T
[ RN
!

106.10

H \Noturul flow of moterial
- d?a - el K — not to exceed OOIO rad.
D A H R s
Diameter Diameter Radius Rad.
Nominal : < : o
Size Max.| Min. | Max. | Min. | Max.| Min. | Max.
A2 219 | .205 | .069 |.059 | .015 | .010 [ .020
.138 270 | .256 | .090 | .080 -] .015 | .00 | .025
.164 322 | .308 | .10 | .100 | .020 | .0%0 | .030
.190 3718 | 360 | .125 | .115 - 020 | .010 | .035
.250 492 | 473 | .150 | :140 | 020 -| ;010 | .00
.312 615 | 594 [ .188 |.176 | .025 .| .015 |-.050
.375 740 | 722 | .220. | .206 | .025 | .015 | .0s0
.438 813 | .795 | .235 |.220 |.030 |.015 | .060
.500 925 | .905 |-.266 }.251 | .030 | .015 | .065
.562 | 1.035 [1.015 | .297 }.282 | .030 |.015 | .070
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TABLE 106~VIII.

hamfer or curve to (a) and C

' | \ Chamfer 15° to “B" optional
a

e
T

-—Z (a)

“\~,§:t=,,z‘?'[ Y __l___ ¥
L;;;__ 0025
’ 00

i S
w
hd—}{-t-
~
Y D B H c R w(e) 2
Diameter Dis.
Nominal .
Size Min. Max, Min, Min. Max. Min. Max. Min. Min.
.190 335 | .125 .10 | .o73 | .025 |.010 | .376 | .367 | .u19
250 .398 140 .125 .083 025 .010 139 430 491
.312 460 LT .156 . 104 025 010 502 .492 .5b1
1375 0522 0263 . .iaa 0125 . -a?s - 0615 .5651 -553 .631
.138 .648 2348 .219 . 146 - «030 015 .690 679 1715
500 .T10 .265 «250 167 030 020 .T752 .THY 846
562 835 296 281 .188 035 020 . «B77 | .865 .987
875 1.210 453 .38 292 .050 .035 1 1.252 {1.239 1.414
1.000 1.398 515 500 <333 .060 .0u5 1.440 J1.427 1.628
1.126 1.585 STT 562 <375 070 ..055 1.627 [1.614 | 1.482
1,250 1.7712 | 690 }J.625 | .17 | -.015 |.060 | 1.818 |1.801 | 2.055
HOTES: (a) Not to exceed actual "W",
. (b) Washer face diameter maximum not to exceed actual width across
(’ flats; minimum as tabulated.

(¢) The dimensions across the wrenching flats are in accordance with
American British Canadian ABC AIR-STD 17/2.
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TABLE 106-IX.

Chamfer or radius

gy \l::j:::f }'"Aigi

/@ S N A
\% J—L..\_ib_,_ )1
—A—] e

D A B c H J Q R

Diameter Dia. Dia,

Nominal

Size Max, Min. Min. .1-910 Min, Max. Min. Max. Min,
- 190 .359 «334 T3 205 | .t116 | 037 | .07 | 022 | .016

«250 470 445 | ,235 .250 | .138 | .046 | .026 .028 | .022
.312 .585 .560 +360 .312 | .188 | .055 | .035 .035 | .029

.375 .701 676 | .u23 | .337 |.189 | .o64 | .ony | .043 |.033
437 817 | .792 | .u85 | .393 | .220 | .073 | .053 | .o49 | .039
500 .932 «907 547 150 263 082 062 055 .0l5

562 | 1.087 [1.022 | .60 | .505 |.276 | .091 | .07t | .061 | .051
625 |1.163 |1.132 | .673 | .s62 [.327 | .100 | .080 | .068 [ .058
750 | 1.398 [1.369 | .797 | .600 |.316 | .118 | .098 | .080 | .o70

875 |1.625 [+.600 | .923 | .700 |.368 | .136 | .116 | .093 | .083
1 0000 1 0856 1 . 831 1 -OIW .800 .uao - '5'15"' . 1 3“ . 10? 0095
1.125 2.087 2.062 1.235 .900 893 LA72 7152 .118 108

1.375 2.548 |2.524% |1.485 |t1.100 |.606 | .208 | .188 | .143 | .133
1.500 2.780 [2.755 _ 1.610 |1.200 | .658 | .226 | .206 155 . 145

1.250 2.318 |[2.293 |1.360 ([ 1.000 {.55% | .190 | .170 | .130 | .120 -

S 106.12
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External wrenching shear heads.

Chomfer or radius optiong!

Chamfer 15° to “B" optionol

{ R
-
+ --8 8 D dio
L———ii
0.026
' “‘I 0016
A JJ haa~ H—o
D A B H R
Diameter
Nominal
Size Max. Max, Min. Max. Min. Max. Min,
«250 531 LHUb H22 |.174 154 .028 022
.312 605 ‘.511 484 1.197 177 035 029
<375 679 574 LSh46 |.220 «200 043 -«033
437 828 .703 671 |.267 -1y L0489 .039
500 901 .765 T34 |.291 ] .27 | .055 045
562 1.049 891 .852 {.338 .318 .061 .051
.625 1.124 .954 .922 |.360 «340 068 .058
«7150 1.270 1.063 1.031 | .410 .390 080 070
875 1.493 1,250 1.218 L1718 ] Jus8 .093 .083
1.000 1.7T15 1,438 1.406 |.5%9 | .52% . 105 095
1.125 1.937 | 1,625 | 1.593 |.619 | .599 113 | 103
1.250 2.085 1.812 1.781 {.700 .680 130 120
1.375 2.307 2.000 1.968 |.760 .TH0 143 133
1.500 2.528 2.189 2.157 | .830 .510 155 . 145
106.13 -
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TABLE 106-XI.
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R

(—Chamfer 45° (opfional}

)

e
0}

g to exceed Q.00 rod

JI'"‘——— Natural flow of materiagl not
—

106,14

= A —
fa—— H
D H R s
Diameter Diameter . - Radius
Nominal - i —
Size Max. | Min. | Max. | Min.| Max. | Min.| Min.
156 262 | .2482 | .on7 |.037 |.025 | .015 | .020
190 315 | 295 | .o55 |.ous | .025 | .015 | .025
.250 412 | .387 | .069 [.059. [.025 | .0%5 [ .030
.312 505 | .415 | .o18 |.068-}.030 | .020 | .035
.375 .600 | .565 | .08 |.078 |.030 {..020 | .040
.500 g7 1 .7135 o115 L1033 | L030 .020 | .050
.562 86 | 829 o127 .12 j.omo | 025 | .055
.625 953 | 918 | .137 |.122 | .o40 | .o025 | .060
150 (1.108 [ 1.066 | .151 |.136 | .05 | .030 | .070
.875 1.285 | 1.2 L87 | 172 | .050 .035 | .090
1.000 |1.468 §J1.u28 | .218 |.203 | .060 | .ok5 | .110
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TABLE 106-XII.

/—Chamfer 45° (optional)
R

)

Natural flow of material not
S jw—  to exceed O.0IO rod

—a A -
—ﬁ H potf——

D . A H 8 R
Diameter Diameter ’ Radius
Nominal -

Size Max. Min. Max. Min. Min. Max. Min,
. 156 322 «3006 .060 .055 .030 ' 025 015
.190 377 «357 07TH 064 035 .025 015
.250 440 415 .090 .080 045 .025 .015
.312 .505 lu75 .112 -.102 -055 l03° |020
.375 600 .565 <140 .130 075 .030 .020

837 | .686 | .656 |.160 | .150 | .095 | .030 | .020

+500 <770 .T42 .188 1 .176 | .095 .030 .020
.562 877 841 .210 |°.200 | .i25 040 025
.625 .978 .939 | .238 |} .228 | .140 .00 025

.750 1.160 1.124 .335 .320 | .200 -045 030
.875 1.350 }|1.312 .385 370 | .250 .050 .035
1.000 1.542 1.502 435 | .420 .300 .060 045
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SUPERSEDES . MIL-STD-15154A
REQUREMENT 112 REQUIREMENT 112
12 July 1978 24 September 1979

- RELEASE FOR USE OF NONAPPRQOVED FASTENERS

1. Purpose. 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 aercspace systems 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
submissjion procedures for Justification and engineering data necessary for the
evaluation and use of fasteners not listed herein. It also establishes the
point of contaot for release requests,

2. Documents applicable to Reouirement 112.

MIL-D-8706 Data.and Tests, Enginesring, Contract Requirements for
.Aircraft Weapon Bystems
MIL-STD-965 Parts Control System

3. Progedures for use. When a determination has been made that a fastening
system or fasteners not listed herein should be used, a requesat for release for
use, with the justification and engineering data spegified herein, shall be
submitted to the procuring activity in accordance with the procedures of
MIL-D-8706 and MIL-STD-965. When contracts do not call out any of the above
documented procedures, the requests shall be made to the contact points liasted
in table 112-1, through the procuring activity in accordance with procedure 1
of MIL-STD-965 and the data requirements of 3.1 of this requirement.

3.1 Engineering data reguired. ‘When applicable, the following engineering
data shall be furnished for each rastener not listed herein for which release
in

a. The reason an approved fastener would not be a satisfactory sslection to
perform the function required by the deaign problem or application.

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

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

[

d. Values for the physical and mechanioal properties, and available
installation performance requirements, and available atructural design load
allowable data.

€. An i1llustration of the fastener with the dimensions required to establish

the geometrical material limits necessary for design .selection and for

determining exchangeabllity. (See Requirement 115)., This inoludes the
geometrical material limits of installation rormed rastenera after installation

and clearances required for installation.

f. The maximum weight limit per one hundred of the fasteners.
&. The design and usage limitations to be applied.

h. The installation or process instruction for the part.

1124
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TABLE 112-I. Request contact points

SUPERSEDES

REQUIREMENT 112

12 July 1978

Contract data requirements shall include the

Department Submit to Action Required
Air Force Aeronautical Systems Division Disapprove or
ATTN: ENFEM Release
Wright-Patterson AFB, OH 45433
Telephone: 513-255-4158
Army US Army Aviation R&D Command Disapprove or
ATTN: DRDAV-EKS -‘Release
P. 0. Box 209 - Main Station
St. Louis, MO 63166 -
Telephone: 314-268-5791
Navy Naval Air Development Center Review and
ATIN: 6013 Recommendation
Warminster, PA 18974 ! to NAVAIR
Telephone: 215-441-2833
Naval Air Systems Command Diéapprove or
ATTN: AIR-5303 Release
Washington, DC 20361
All Military Defense Industrial Supply Center Information and
Services ATTN: DISC-EPM Recommendation
DISC/MPCAG Philadelphia, PA 19111
Telephone: 215-697-4395

112.2
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BOLTS, SELF-RETAINING
1. Purpose. The burpose of this requirement is to eatablish engineering
criteria and requirements for the application of self-retaining bolts. This
requirement shall apply to both positive-locking and impedance-type bolts.
1.1 Classification. Self-retaining bolts shall be of the following types:

. Type 1 bolts are designed to be installed and
removed after the retaining element release button 1s actuated to allew the
d1ocking elements to retract into the bolt body (see figure 203-1).

!

.

Retaining Element Release

Button JZRetaining Element

FIGURE 203-1. Positive-lockine bolta.

- . Type II bolts are designed to be 1nstalled'and
ercoming the frictional force of the retaining elements (see

Retaining Element
(Supplier. Design May Vary)

o B L S PSP D

FIGURE 203-2. Impedance-type DOlLs.

[)8)
[+
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MIL-B-23964 Bolts, Self-Retaining, Positive-Locking
MIL.B-83050 Bolts, Self-Retaining, Impedance-Type

AN310 Nut, Plain, Castellated, Airframe

AN320 Hut, Plain, Castellated, Shear

MS3369 Bolts, Self-Retaining, Positive-Locking, CRES 90 ksi Fgy,» 63 ksi
Fyu, Hexagon Slotted Head, 4500F

MS14144 Nut, Self-Locking, Lightweight, Castellated, L50CF

MS15145 . Nut, Self-Locking, Lightweight, Thin, Castellated, U500F

MS14146 Nut, Self-Locking, Castellated, Hexagon, Counterbored Captive
Hasher, 4500F

M517825 Nut, Self-Locking, Castellated, Hexagon, 2509F, Non-Metallic

) Insert

M317826 Nut, Self-Locking, Castellated, Hexagon, 2500F, Thin,
Nan-Hetallic Insert

M521125 Bolts, Self-Retaining, Positive-Locking, CRES 90 ksi Fgy, 63 ksi
Ftu, Pan Head, U50°F

M321126 Spacer, Grooved, Self-Retaining Bolt, Aluminum Alloy

MS21128 Spacer, Grooved, Self-Retaining Polt, CRES

M521130 Bolta, Self-Retaining, Positive-Locking, CRES, 90 ksi Fg,, 63
ksl Fgy,- 1000 Flush Head, 450°

M321224 Nut, Self-Locking, Castellated Hexagon Counterbored Captive
Haaher 250°F, Non-Metallic: Insert

MS21244 Nut, Caatellated Hexagon-Counterbored, Captive ‘Washer, 450°F

MS27576 Bolts, Self-Retaining, Impedance-Type, 95 ksi Fgy, Hex Head,
4500F

MS27577 Bolts, Self-Retaining, Impedance-Type, 95 ksi Fgy, Flush Head,

: 4500F '
‘M333540 Safety Wiring and Cotter Pimning, General Practices for

3. pDesisn and usage limitations. Fasteners in the category established by
this requirement shall be subject to the following design and usasage
limitations.

3.1 Jdoint design. The joint shall be designed so that with a self-retaining
bolt installed, the joint integrity is not dependent on washers or any cther
pormally removable parts, other than the bolta, Maxipum of two washers may be
used to adjust for tolerance variation and, when required, they shkall be used
under the head of the bolt, but not under the nut. Bridging spacers may be
used on positive-locking bolts only. Illuatrationa of acceptable jolnts are
presented in figure 203-3.

3.2 [sasge. Self-retaining bolts shall be of any approved type and shall be
uaed in accordance with the following design and -usage requirements.

"
e [N i

- 203.2
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3.2.1 Self-retaining bclts shall be used in control systems where the bolt
serves as an axis of rotation and where separation of the linkage will affect
safety of flight., These include controls for flight, fuel, engine air
induction, and propeller systems.

3.2.2 The bolts shall be additionally locked in position by nonself-locking or
self-=locking castellated nuts properly secured by cotter pins 1in accordance
with MS33540, a

3.2.3 When self-retained bolts that are not identified by an MS part number
are used, the retaining element and its locking device ‘shall be a desalgn used
on bolts that have qualification approval to MIL-B-23964 for positive-locking
bolts and MIL-B-83050 for impedance-type bolts. :

3.2.4 Self-retaining bolts that have had the retaining element or locking
device reworked or reprocessed shall not be used.

3.2.5 Bridging spacers shall not be used with impedance-type boltas. Bridging
spacers shall be selected from MS21126 or MS21128.

3.2.6 Counterbored castellated nuts with captive washers shall be selected
from MS14146, MS21224, or MS21244,

3.2.8 Impedance-type bolts (Type II) shall not be used in control systems of
Navy aircraft.

3.3 Preferred parts. Corrosion-resistant steel parts are preferred over alloy
steel parts.

4. Design selection and approved call out. Fastemers in the category
established by this requirement shall be aelected from and specified by
atandard'part numbers in documents listed in paragraph 2.

5. Intended use and guidance criteria. Table 203-I 15 presented as an ald in
the selection of self-retaining bolts.,

203.4
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TABLE 203~I. Ald in the selectjon of self-retainine bolts.

Temper-
Head Drawing Procurement ature
Style | Number Specifications | Material | Limit Finish Remarks
Hex M33369 MIL-B-23964 CRES 4500F |Paasivated | Positive
Locking
Pan M3521125 MIL-B-23964 CRES 450O0F |Passivated | Positive
Locking
Flush | MS21130 MIL-B-23964 CRES 4500F |(Passivated | Positive
’ Locking
Hex MS27576 MIL-B-83050 CRES 4500F |Passivated | Impedance
. . STEEL Cadmium Type
Plated
Flush [ MS27577 MIL-B-83050 CRES 4509F ]|Passivated Impedance
: STEEL Cadmium Type
Plated

203.5
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NUTS

This requirement provides the oriteria for selection of nuts

established as approved hardware for use in airframe strucural Joining.

2. Nasumants annlinahle tn Reouirement 204

FF-N-836
MIL-N-7873

MiL-N-8922
MIL-N-898Y4

MIL-N-8985

MIL-N-25027

1
MIL~-STD-143

AN256
AN310
AR315
AN316
AN320
MS1414Y4
MS 14145
MS14146

MS14156
MS18164
M517825
M317826

MG ANE NN
IRIEV IV

M520501
M321042

M521043

Ms21048

“M8210045

T MS21046

MS2104T
MS21048
M321049

M521050 .

Nut, Square, Hexagon, Cap, Slotted, Castellated, Clinch,
Knurled, and Welding
Nut, Self-Locking, 12000F

Hﬁt' aBLl‘LackiﬁE. QDUU.I.' L“% llﬁq tu' !'l'seop

ad O,
&~ F

Nut, Self-Locking, Steel, 260 ksi Fy,, 450°F
Nut, Self-Locking, Steel, -180 kai F » 450°F
Nut, Self-Locking, .-2500F, W5Q00F, an BOOOF, 125 kai Fyy, 60
ksi Fgy and 30 ksi Fgp
Standards and Specfications, Order of Precedence For the
Selection of
Nut, Self-Locking, Right-Angle Plate
Rut, Plain, Castellated, Airframe
Nut, Plain, Alrframe
Hut, Jam, Hexagon
Nut, Plain, Castellated, Shear
Nut, Self-Locking, Lightweight, Castellated, U500F
Nut, Self-Locking, Lightweight, Thin Castellated, 4500F
Nut, Self-Locking, Castellated, Hexagon, cOunterbored
Captive Washer, H500F
Nut, Wheel, Self-Locking, Flanged, Steel, 180 ksl Fyy.
4500F, Spllne Drive
Nut, Wheel, Self Locking, Flanged, Steel, 220 ksi Fg¢y,
QGOOF Snline Drive
Nut, Self locking, Castellated, Hexagon, 2500F Non-metallic
Insert
Nut, Self-locking, Castellated, Hexagon. 2500F, Thin,
Hon-metallic Insert
§ut  Self locking, Hexagon, 19nnow 125 kai P;

“I‘\!. el O e e ol Yo -‘-“Oi Nt PRy W B i - - i = u

Hut, Self Locking, Plate, Two Lug, 1200°F, 125 ksi Fyy
Hut Self Locking, 450°F, Reduced Hexagon, Reduced
Height Ring Base, Noncorrosion Resistant Steel (Asg)

Nut, Self-locking 800°F. Reduced Hexagon, Reducad Height,

Ring Base, Corrosion Resistant Steel (Asg) -

Nut, Self Locking, Hexagon-pegular Height, 250°F, 125 ksi
Fyy and 60 ksi Fyy (Asg)
Nut Self Looking, Hexagon-regular Height, 4500F, 125 ksi
Fey (Asg)

Nut, Selr Locking Hexagon regular Height, ‘G‘F 125 kni

net, Ao 2 -1ocking, Two Lug, Low Height, Steel, 125 ki Fey,
4500F

Nut.,, Self-locking," Plate Two, Lug, Low Hedght, CRES, 125
ksi Fgy, 4500F

Nut, Self-locking, Plate, Two Lug, 100° Countersunk, Low
Helght, Steel 125 ksi Fgy, 450CF

Nut, Self-locking, Plate, Two Lug, 100° Countersunk, Low
Height, CRES, 125 ksl Fgu, 4500F and 800°F

20"" l1
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M521051
M321052
M521053
Ms521054

MS21055

M321056

MS21057
MS21058
M521059
M521060

MS21061

M521065
MS21066
MS21067

Ms21068

M521069

M321070
M521071
M321072

M321073
M321074%
M521075

M3521076

MS21077

Downloaded from http://www.everyspec.com
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Nut, Self-locking, Plate, One Lug, Low Height, Alloy Steel,
125 ksi Fygy, 4500F

Nut, Self-locking, Plate, One Lug, Low Height, CRES 125 ksi
Fty, 450°F and BOOOF

Nut, Self-locking, Plate, Alloy, One Lug, 100° Countersunk,
Low Height, Steel, 125 kai Fyy, 4500F

Nut, Self-locking, Plate, One Lug, 100° Countersunk, Low
Height, CRES, 125 ksi Fy,, 4500F and 8000F (Asg)

Nut, Self-locking, Plate, Corner, Low Height, Steel, 125
ksl Fgy, 4509F

Nut, Self-locking, Plate, Corner, Low Height, CRES, 125 ksi
Feu, 4S09F and BOOOF (Asg)

Nut, Self-locking, Plate, Corner, 1000 Countersunk, Low
Height, Steel, 125 ksl Fyy, 4500F

Rut, Self—locking, Plate, Corner, 1000 Countersunk, Low
Height, CRES, 125 kai Fy,, 4500F and 800°F (4sg)

Nut, Self-locking, Plate, Two Lug, Floating, Low Height,
Steel, 125 ksi Fty, 4500F (Asg)

Nut, Self-locking, Plate, Two Lug, Floating, Low Height,
CRES, 125 ksi Fgy, U500F and B00°F (Asg)

Hut, Self-locking, Plate, One Lug, Floating, Low Height,

_Steel, 125 ksi Fyy, ll50°F (Asg) .
Nut, Self-locking, Plate, One Lug, Floating, Low Height,

CRES, 125 ksi Fyy, Y50°F and B00CF (Asg)
Hut Qalfalanled ng, Channal . Floati ng, ‘Low Heioght Q!‘Aﬂ'l

e b A N P py WRSAL LA A | A S wena W RADy HWE BTapiivy W VUTa

125 ksi Fyy, 2509F

Nut, Self-locking, Channel, Floating, Low Height, Steel,
125 ksi Fty, 450CF .

Nut, Self-locking, Channel, Floating, Low Height, CRES, 125
ksi Fey, 4509F and 800°F

Nut, Self-locking, Channel, 100° Countersunk, Floating, Low
Height, Steel, 125 ksi Fyy, 250°F

Nut, Self-locking, Channel, 1009 Countersunk, Floating, Low
Height, Steel, 125 kai Fg,, 4500F )

Hut, Self-locking, Channel, 100¢ Countersunk, Floating, Low
Height, CRES, 125 ksi Fy,, 450°F and 800°F

Hut, Self-looking, Plate, Two Lug, Reduced Rivet Spacing,
Low Height, Steel, 125 ksi Fgy, 450°F

Nut, Self-locking, Plate, Two Lug, Reduced Rivet Spacing,
Low Height, CRES 125 ksi Fgy, 450°F and 8009F

Nut, Self-locking, Plate, One Lug, Reduced Rivet Spacing,
Low Helght, Steel, 125 kasi Fyy, 450°F

Nut, Self-locking, Plate, One Lug, Reduced Rivet Spacing,
Low Height, CRES, 125 kai F¢y, 4500F and B80COF

Nut, Selr-looking Plate Corner, Reduced nivet Spacing,
Low Hel t Steel 125 ka 45Q00F

8
RS gSachrtotiite, ela) BMegpesspeahmne Smotos,

Nut., Self—looking, Plate, Two Lug, Floating, Reduced ‘Rivet
Spacing, Low Height, Steel, 125 kal F¢,, U50°F

But, Self-=locking, Plate, Tuo Lug, Floating, Reduced Rivet
Spacing, Low Height, CRES 125 ksi Fgy, 450°F and BOOOF
Nut, Self-locking, Plate, Two Lug, Floating, Non-metallic
Insert, Steel, 125 ksl Ftun 2500F

204.2
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M521078

M321079

MS21080

M521081

M521082

MS21083

M521084

M521085

MS21086

M521087

M521133

MS21224

Ms21244
MS21245
MS27130

MSFC 10M30001

NAS 577

NAS
NAS
NAS
RAS

1291
1329
1330
1473

1474

1770

1771
1772

1773
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Nut, Self-locking, Plate, Two Lug, Non-metallie Insert,
Steel, 125 ksl Fyy, 250°0F

Nut, Self-locking, Gang Channel, Non-metallic Insert, 125
ksi Fgy. 2509F

Nut, Self-locking, Plate, One Lug, Non-metallic Insert,
Steel 125 ksi Fgy, 250°F

Nut, Self-locking, Plate, Corner, Non-metallic Insert,
Steel, 125 kai Fyy, 2500F

Nut, Self-locking, Plate, One Lug, Floating, Non-metallie
Insert, Steel 125 ksi Fyy, 2500F

Nut, Self-locking, Hexagon, Nonmetallic Insert, Low Height,
2500F

Nut, Self-locking, Steel, 220 ksi Fy,, 450°F, Flanged,

MS 33787 Wrenching Element

Nut, Self-locking, Steel, 260 ksi F¢,, 450°F, Flanged,

MS 33787 Wrenching Element

Nut, Self-locking, Plate, Side by Side Reduced Rivet
Spacing, Low Height, Steel 125 ksi Fy,, UYS0OF

Nut, Self-locking, Plate, Side by Side Reduced Rivet
Spacing, Low Height, CRES, 125 ksi Fy,, 450°F and 800OF
Nut, .Self-locking, Steel, 180 ksi Ftu- 450°F, Flanged,
H533787 Wrenching Element

Nut, Self-locking, Castellated, Hexagon, Counterbored,
Assembled Washer, 2509F, Non-metallic Insert (For Self
Retaining Bolts) :

Nut, Castellated, Hexagon, Counterbored

Nut, Self-Locking, Hexagon, Thin, US500F, 70 ksl Fity

Nut, Plain, Bllnd Rivet-flat and Countersunk Head, Open
End

Requirements and Procedures for Contamination Control Due
to Vacuum Qutgassing

Nut, Self Locking, Barrel Floating (Note: Code "X" not
approved for general use.) (14 June T4)

Nut, Self-Locking, Hexagonal, Low Height, Lightwelght,
4500C, B0OSF®* (Ref. 7)

.Rut, Blind Rivet, Flat Head, Internal Thread, Nonlocking

(Free Running) or Self-Locking (14 June '74}.

Nut, Blind, Rivet, Countersunk Head,. Internal Thread,
Honlooking (Free Runnins) or Self-Locking (14 June '7u>
Rut, Self-locking, Plate, Two Lug, Cap, Floating,
Selr-Sealing (14 June '7“)

Nut, Self-locking, Plate, Two Lug, Cap Floating, Reduced
Rivet Spacing, (14 June '74)

Nut, Self-Locking, Plate, Two Lug, Low Height.
Counterbored, 160 ksi, NSOOF, B0QOF* (0ot 'T73)

Nut, Self-Looking, Plate, One Lug, Low Height,
Counterbored 160 k=i, QSOOF, B0OSF* (Oot., 'TH)

Nut, Selr-Loeking Plate Corner, Low Height, Counterbored,
160 ksi, 4500F, 800OF® (OOt., 17h)

Nut, Self-lo¢king, Plate, Two Lug, Low Height,
Counterbored, Floating, 160 ksi, 4500CF, and BQOCF®
{Oct., 'TH) )

20" c3
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NAS 1774 Nut, Self-Locking, Plate, One Lug, Low Height,
Counterbored, Floating, 160 ksi, 4S50OF and 800CF®
(Oct '7 4)
NAS 1775 Nut, Self-Locking, Plate, Two Lug, Low Reight,
?ounterb?red, Reduced Rivet Spacing, 160 kai, H50°F, 800°F*
Cct 'T4
NAS 1776 Nut, Self-Locking, Plate, One Lug, Low Height,
Counterbored, Reduced Rivet Spacing, 160 ksi, 4509F, BOQOF®
) (Oct '74)
RAS 1777 Nut, Self-Locking, Plate, Corner, Low Height, Counterbored,
Reduced Rivet Spacing, 160 ksi, 4500F, BQQOF® (Oct 'T4)
NAS 1778 Nut, Belf-Locking, Plate, One Lug, Low Height,
' Counterbored, Side by Side, 160 ksi, 4500F, B800OF*
(Oct '74)
HAS 1779 Hut, Self-Locking, Plate, Two Lug, Low Helght,

COunterbored Fleoating, Reduced Rivet Spacing. 160 ksi,
u590p, BOOOF' (Oct '74)

NAS 1780 ' Nut, Self-Locking, Plate, Two Lug, Low Height, 100°
Countersunk 160 ksi, 4500F, 800OF (Oct 'TH)

NAS 1781 Nut, Self-Looking, Plate, One Lug, Low Height, 100°
Countersunk, 160 ksi, 450°F,, BOOOF® (Oct *'784) |

NAS 1782 Nut, Self-Locking, Plate, Corner, Low Height, 100°
Countersunk, 160 ksi, 45007, B8Q0SF® (Oct 'T4)

NAS 1783 Nut Assembly, Self-Looking, Gang Channel, Low Height,
Counterbored, 160 ksi, 2500F, 450°F, BOOOF®* (0ot *T4)

NAS 1784 "Nut Assembly, Self-Locking, Gang Channel, Low Height,
Countersunk, 160 ksi, 2500F, 4500F, B00CF® (Qct 'T4)

NAS 1789 Nut, Self-Locking, Plate, Side by Side, Floating, Low
xight, Reduced Rivet Spaoing, C Bored, 160 ksi, 4500F,

0OF
NAS 3350 Buts, Self-Locking, 4500F, High Quality® (Rev. 1)

®No Acceptance Rotice,

3. Procurement specifiomtion provisiona. Faaténera in the category
established by thias requirement shall conform to the documents speciried in 2.
4, nnn1gn_nnﬂ_nnagg_liniﬁa;igna. Fasteners 1n the category eatabliahed by
this requirement ahall be subject to the following deaign and usage
limjtations:

a. At joints in control systems at single attachnapta or vwhere loss of the
bolt would affect safety or flight unless the threaded parts are held by a
positive locking device that requires shearing or rupture of materials before
torsional loads would relieve the initial stresses of the ‘assembly.

o

b. On any extarnal lv threaded ngwf' that servas as an axis of rotat

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 atreases of the assembly, or unless the threaded parts are
held by a 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,

204 .4
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c. 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 bolta, screws, or studs to attach access panela, doors or to assemble
any parts that are routinely disassembled prior to or after each flight.

e. Bolts, studs, or screws must extend through the self-looking nut for a
length eguivalent of two threaded pltchea, This length includes the chanmfer.

f. Self-locking nuts which are attached to the ptruature shall be attached in
a-positive manner to eliminate the posgsibility of their rotation or
mlsalignment when tightening is to be accomplished by rotating the bolts or
acrews. The manner of attachment shall permit removal without injury to the
structure and permit replacement of the nuta. When projection spot-welding is
used for attaching plate nuts, control shall be maintained in order that
removal, by drilling out the welds, permits replacement with drilled plate
nutvs »

B- Self-locking nuts that have been reworked or reprocessed shall not be used

by contractors or field maintenance personnel of the servioces.

h. Cadmium plated self-locking nuts shall not be used in contact with titanium
and titanium alloy bolts, screws or studa and in application where the
cperating temperatures exceed 4509F,

1. Silver plated self-locking nuts shall not be used in contact with titanium
and titanium alloy bolts, screws or studs in application where the operating
temperatures exceed 6000F, )

J. Silver plated self-locking nuts shall not be used with silver plated bolts.

S. Deslgn gelection and spproved ¢all out. Fasteners in the category
establizhed by this requirement shall be selected from and specified by part .
muabers listed in Section 2,

6. Intended use and guidance criteria. Table 204-I is presented as an aid in
the selection of nuts,

6.1 QGeneral goriteris notea.

a. The ultimate stress classification (ksi) of nuts listed corresponds with
the ultimate strength level of the mating externally threaded fastener. The
ultimate stress classification of nuts listed is a guide, and generally
obtained when tested with bolts having a minimum tensile strength greater than
the rated tenslle strength of the nut. Consult specific atandards for ultimate
tensile values and details, .

b. Hhere posaible and prscticable mating parts (except where flush head bolts
i ! r

e
a]l wrenching configurations.

= == N [ ——
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¢. When outgassing characteristics are a requirement, refer to Requirements
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. HNuts that are lubricated with dry film lubricants may be used in
space applications provided the lubricant has been approved as meeting the
outgassing requirements.
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Ultimats

Tenanile

Streas,
kal

55

55
ne
110

55
55

55
110

110

60
60

60
60
60
80
80

125

125
125
125

Drawving
Fumber

AN31S

aN316

K315
AN315

AN320

AN3 10

.llf310

AN3 10

MR21244

321284

MS21083
M32 1082
MS21083
2321083
KS2 1045
HS21245
MS21043
M32104A
1084

M321045

MS2104%5

Temper-

ature

Limita- Coating
Proouremsnt tion, or
Speoification Material op Plating

Rlain (Nonzelf-looking)

FP-H-835 Aluminus 250 Anodiged
FP=i-836 Steel 850 Cadnium
FF=-M-836 Steal 50 Cadmium
PP-R-836 CAE3 As50 Pasaivated

FP-N-836 Aluminum 20 dncdized
FP-8-835 Steel 50 Cadnium
-FF-I-&36 CRES 850 Pasaivated
FP-8-835 Aluminum 50 Ancdized
FE-N-835 8teel - 850 Cadniun
FP-H-836 CHRES 550 Passivated

FP-N-836 Steel N50 Cadmiun
FP-E-836 4 285 CRBS 50 Passivated
Rlain (Self-Locklng)

- MILeBe25027 Alumimam 250 Anodized
MIL-8-25027 Aluminum 250 Ancairsd
MIL-B-2502T Steel 250 Cadnium
MIL-%-25027 CEES 250 Pasaivated
MIL-K-25027 Steel 450 Cadnium
MIL-N-25027 Steel 450 Cadmi um
MIL-B-25027 A 286 CERS 800 Sfiver
MIL-K-25027 Steel - 250 Cadmiun
MIL-N-25027 CRES 250 Pusaivated
MIL-K-25027 Steel A50 Cadmiun
MIL-N-25027 CRES 850 Pasaivated
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TABLE 204-X. Ald in the selection of puts Continued

Temper-
Ultimate ature
Tensile Linite- Coating
Streas, Drawing Proouresent tion, or .
kal Rumber Specification Material Op Plating Resarks
Plaipn (Self=-Locking) Continued
125 MS21086  MIL-M_2502) CRES 800 Silver
125 MS20500 MIL-B-7873 CRES 1200 Silver
125 HAS 1291 MIL-B.25027 4 286 CRES 450/800 Dry Filw/
Sllvar
160 MS2t10A2 MIL-R-25027 Steel 50 Cadmium
180 M521133  MIL-B-8985 Steel x50 Cadnium
180 M318 156 MIL-8-8985 Stael ’50 Cadaivm Spline Drive
[ T gy ]
220 MS210848 MIL-N-8922 Steel 450 Cadmium Spline Drive
220 MS18164 MIL-N-8922 Steel 150 Cadmivm Spline Drive
Wheel
260 M31A 164 MIL-R-8922 Steel 450 Cadnium
260 M321085 MIL-B-8984 Steel 450 Cadmim Spline Drive
Lastellated (Jalf-loaking)
- - - MB1TB26 MIL-8-25027 Steal .~ 250 Cadmiue
60 KS18 145 MIL-B-25027 8tesl §50 Cadmiim
95 M317825 © MIL-B-25027 Steel 0 Cadmius
125 MS1A 14N MIL~B-25027 Stael 850 Cadmivm
Laatellatoed sod Counterbored (Salf-Looking)
60 K31 186 MIL-R-25027 Stesl 50 Cadaium
60 M32122% MIL~B-25027 Steel 20 Cadmium
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TABLE 204-I. Ald in the selection of nuty Continued

-

204.9

Tempar.
Ultimate ature
Tensile Limita- Costing
Stresas, Drawing Froouremant tion, or
kai Nupber Specification Material b J Plating Remarks
Salf-lecking Plate and Chapnal
125 M320501 MIL-8-T673 cags 1200 8ilver 2 Lug
125 | NR10N7 MIL-N-25027 Steel 450 Codmium 2 Lug,
Lov BHeight
125 MS2 1088 MIL-N-25027 CRES 450 Pasaivated/ 2 Lug,
Dry Film Low Height
125 M32 1088 MIL~-8-25027 CRES 8oo Sl ver 2 Lug,
Low Height
125 NS2 1089 ML-8-25027 Steel 450 Cadaivm 2 Lug,
Countersunk
125 M52 1050 MIL-N-25027 CRES 850 Passivated/ 2 Lug,
.o ry Fiin Countersunk
125 M32 1050 M L~-E-25027 CRES 800 Silver 2 Lug,
Counteraunk
12% M21051  ML-N=-25027 Steel A50 Cadmive 1 Lug,
lLow Height
125 KS21052 WL-N=-25027 CRES L) Pasalvated/ 1 lug,
Dry Film Low Height
125 MS21052  MIL-N-25027  CRES 800 Siver \ Lus,
Low Height
125 M521053 ML= M=-25027 Stesl 450 Cadmium 1 Lug,
Countersunk
15 KS2 105K MIL-B-25027 CRES 50 Passivated/ 1 Lug,
ory Fils Countersunk
125 M2 1058 ML= N=-25027 CRES 800 Silver ¥ Lug,
Countarsunk
125 M52 1055 Mi-8-25027 Stesl k50 Cadanium Corner,
: Low Beight
125 Ks2 1056 ML-8-25627 CRES .- ¥50 Pasaivated’/ Corper,
Dry Fils Low Heigh
125 N21056  MIL-W-25027 CHES " Boo Silver Corper,
. ’ Low Height
125 MS21057  MIL-M-25027 Steel 450 Passivated/ Corper,
Dry Film Countersunk
125 M2 1058 MIL=-§-25027 CRES 150 Cadmium
125 Ms2 1058 MIL-%-25027 CHES 800 Silver Corner,

Countersunk
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TABLE 204-I. Aid in the selection of puts Continued

Temper-
Oltimate ature
Tensile Limita- Coating
Streas, Drawing Procurement tion, or
kai Number Specification Material et Plating Remarks
Self-locking Plate and Chagnel Continued
125 MS2185¢  MIL-E-25027 Stesl a50 Cadmium 2 tua, Flostina
125 MS21060 MIL-K-25027 CRES 450 Paasivated/ 2 Lug, Floating
Dry Fllm
125 M521060  MIL-B-25027 CRES 800 Silver 2 Lug, Floating
125 MI2106%  MIL-W-25027 Steel §50 Cadmium 1 Lug, Floating
125 MS21062  MIL-E-25027 CaES 450 Passivated/ 1 Lug, Floating
Dry File
iz 21062 2 MIL-B-25027 CHES 800 Siiver 1 Lug, Floating
125 MS21063 HIL-R-25027 Steel 250 Cadmiua Aluni num
Channel
125 MS21068  MIL-N-25027 Steel 850 Cadnium CRES Channel
125 MS21065 MIL-R-25027 CRES 450 Pasaivated/ CHES Channsl
Dry Film
125 MS21065  MIL-N-25027 CRES . 800 - Silver CHRES Channel
125 M321066  MIL-B-25027 Stesl 20 Cadmiua Aluminue
Channel ,Countarsunk
125 - M21067  MIL-8-25027 " Steel 250 Cadniua CRES Channel,
Countersunk
125 N2 1068 MIL-§-25027 CHBS 50 Pasaivated/ CRES Channel,
* Dry FMlm - Countersunk
125 MS21068  MIL-N-25027 CRES 800 Silver CHES Channel,
Counteraunk
125 MS21069  MIL-N-25027 Steel A0  Cadmiue _ 2 Lug, Reduced
125 H2107T0  MIL-§-25027 CRES 250 Passivated/ - 2.Lug, Reduced
“Dry Fila V™
125 MS21070  MIL-B-25027 CHES 800 | Ssilver 2 Lug, Reduced
125 NR1072  MIL-N-25027 CEES © x50 - -passivated/ 1 Lug, Reduced
) Dry Film Spacing
125 M321072  MIL-N-25027 CRES 800 Silver 1 Lug, Reduced
Spaoing
125 MS21072  KEL-B-25G2T Stael §50 -Cadmivm Cornar, Reduced

204.10
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TABLE 204~-I. Ald in the selection of puts Continued

Temper-
Ultimate ature
Tensaile Limita~ Coating
Streas, Orawing Procurapent tien, or
ksl Number Specification Material op Plating Remarks
Solf-locking Plate and Channsl Contioued
125 M321074 MIL~-¥-2502T CRES 450 Pasaivated/ Corner, Reduced
Dry Film Spacing
125 M21074 MIL-K-25027 CRES goo Silver Corner, Reduced
Spacing
125 WSM075  MIL-B-25027 Steel A50 Cadwitm 2 Lug, Floating
Reduced Spacing
125 M321076 MIL=-N-25027 CRES 50 Passivated/ 2 Lug, Floating
’ Dry Film Reduced Spacing
125 MS21076 MIL=-E-25027 CRES 800 Silver 2 Lug, Floating
Reduced Spacing
125 K21077  MIL-B-25027 Steel 250 Cadnium Hylon Insert,
. i . . 2 Lug
125 M521078 HIL-R-25027 Stesl ) 250 Cadpiun Non-metallic
Insert, 2 Lug
125 MS21079 MIL-N-25027 Steal 50 Cadmium Nylon Insert,
Channal
125 MS2 1080 MIL-R-25027 ©  Steal 250 Cadnium Nylon Insert,
1 Lug
125 MS21081  MIL-B-25027 Steel 0 Cadnim ¥ylon Insert,
Corner
125 NS21082  MEL~B-25027 Steel 250 Cadnium Nylon Insert,
1 Lug, Floating
125 M21086  MIL-B-25027 Steel . as0 * Catmiwn S1de-by-51de
Reduced Spacing
125 M321087 Ml-8-25027 CHES - 50 . Passivated/ Side-by-3ide
Dry Fila . Reduced Spacing
125 Ms21087 MiL-N=-25027 CHRES 800 _ Stlver Side-by-Sida
Beduced Spacing
125 NAS WT3 MIL-E-25027 Steel 2 Cadmim - Self Sealing
125 W3 1473 MIL-M-25027 CRE3 5o Silver Self Sealing
125 WAS TATA  MIL-N-25027 Steal . 225 . Cateimm Self Sealing
125 RAS 1478 ° MIL-E-2502T7 CRES . 50 Sikver Self Sealing
AN256 MIl~R-25027 Aluninue 50 ) Anodized Right Angle

AN256 MIL-N-25027 Steel 250 Cadaius Right Angle
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Ultimate
Tenaile

Db -

SuIGEE,

kai

160

160

160

150

160

160

160
160
160
160

160

160

160

160

160

160

160

160

E
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TABLE 204-1. Ald in the selection of nuts Contipued

mn

mn

1112

1712

773
1713
1774
LN AL]
75

1715

1776

e

1778

1178

179
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Temper-

ature

Limita- Coating
Firodiurenent tion, or
Specification Material o Plating

Sell-lotkinz Plate and Channal Continued

NAS 3350 Stesl 50 Cadmium
MIL~N-2502T CRES 800 Silver
MIL-K-25027 CRES 8oo Silver
NAS 3350 Steel 450 T Cadmium
KAS 3350 Steel 350 Catmium
MIL-¥-25027 ~ CRES 800 Sllver
EAS 3350 Steel 450 Cadmium
KIL~N-25027 CRES 800 sliver
HAS 3350 Steel 450 Cadnitm
MIL-N-25027 CRES 800 Sllver
AS 3350 Steel 850 . Cadaium
Mil-N-25027 GRES 800 Silver
HAS 3350 Stesl 850 Caduium
MIL-N-2502T CEES 800 . 8ilver
¥4S 3350 CREY 450 Cadaium
MiL-8-25027 CRBS 800 Stiver
MAS 3350 6teel 850 Cafmium
MIL-H-25027 CRES 800 Silver
MAS 3350 Stesl 450 Cadaium

204 .12

Remaris

2 “. Low
Beight

2 Lug, Low
Beight

1 Lug, Low
Beight

Corner,
Lov Height

1 Lug, Low
Height

Corner,
Low Height

2 Lug, Flosting
2 Lug, Floating

" 1 Lug, Floating

2 Lug, Reduced
Spacing

2 lug, Reduced
Bpeoline

1 Lug, Reduced
Spacing

1 Lug, Reduced

- Specing

Corner, Reduced
Spacing

Corner, Reduced

Specing

1 Lug,
Side-by-Side
Reduced Spacing

1 Lug,

Side-by-Side
Reduced Spacing

2 Lug, ﬂo;ting.

Roduced Spacing

O
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TABLE 204-I. Aid in the selection of nuts Continued

Temper-
Ultimate ature
Tenalle Limita- Coating
Stress, Drawing Procurenent tion, or
kail Number Specification #Haterial oF Plating- Remarks

Self-Lockint Plate and Channel Continued

160 HAS 1779  MIL-N-25027 CRES 800 Silver 2 Lug, Ploating,
Reduced Spacing

160 BAS 1780 NAS 3350 Steel &S50 Cadmium 2 Lug, Low Helght
Countersunk
160 . NAS 1780 MIL-N-25027 CRES 800 Silver 2 Lug, Low Helght
Countersunk
150 NAS 1781 RAS 3350 Steel 450 Cadaium 1 Lug, Low Height
. ’ Countersunk
160 HAS 1781  MIL-N-25027 CRES 800 Silver 1 Lug, Low Height
Counteraunk
160 HAS 1782  HAS 3350 Steel 450 Cadmium Corner,
Low Height
Countersunk
160 WAS 1782 HMIL-N-25021 CRES 800 Silver Corner,
: Low Helght,
Counteraunk
160 HAS 1783 NAS 3350/ Steel/ 250 Cadmium/ Aluminum
: Channel,
Dry Film Counterbore
160 HAS 1783 HaS 3350/ Steel /CRES 150 Cadmiun/ CRES Channel,
MIL-N=25027 Dry Film Counterbore
160 NAS 1788  MIL-N-25027 CRES 800 CRES Channel,
Counterbore
160 NAS 1784  HAS. 3350/ Steel/CRES 250 Cadmiun/ Aluninum Channel
MIL-N-25027 . Dry Film Countersunk
160 NAS 1784  KES 3350/ Steel /CRES 850 Cadmium/ CRES Channel,
MIL-N-25027 ! Dry Film Countersunk
160 HAS 1788  MIL-H-25027 CRES 800 Silver  CRES Channel,
Countersunk
160 - HAS 1TB9  HAS 3350 Steel . 450 Cadmium/ Side-by-Side,
Dry Film Floating

160 HAS 1789  MI1-N-25027 CRES 800 Silver . Reduced Spaoing

' 204.13
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TABLE 204-1.

Ultimate
Tensile
Streas, Drawing
kal Number
160 NAS STT
645 NAS 1329
90 NAS 1329
125 HAS 1329
150 HAS 132%
45 NAS 1330
90 HAS 1330
125 RAS 1330
160 HAS 1330
60 M327130
115 M327130
130 u327130
100 usS27130

% Denotes cbange.
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Temper-

Coating
or
Plating

Miscellaneoun Nuta (Self-Locking Barrel)

MIL-N-25027

None

None
None

None

Hone

Steel 450
Hut, Blind Rivet
6053-Th 250
Aluminum

1180 or 450
1110 Steel

430 CRES T 600
5037 Stesl 550
6053-T4 250
Alumintum

1108 or 450
1110 Steel

430 CRES 600
037 Steel aso .
6053-Th 250
Aluminum

1108 or ¥56
110 Steel

430 CRES 600

EBraas 250

204.14

Cadmium

Anodized

Cadmium

Pasaivated

e l . a

(¥ {re Ry

Anodized
Cadmium

Pasaivated
Cadmium
Anodized

Cadmium

Paasivated -

Reaarks

Use with KAS 578
retainer. Code

"X* not approved
for general use.

HAS blind rivet
nuts are not con-
trolled by the
Military.

Use only self-
locking and
closed-end types.

-’
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SPACERS

1. Purpose. This requirement shall establish engineering criteria and
requirements for the use of spacers in the design and construction of aerospace
systeas.

2. Documents applicable to Requirement 208.

M321126 Spacer, Grooved, Self-Retaining Bolt, Aluminum Alloy
MS21128 Spacer, Grooved, Self-Retaining Bolt, CRES

NAS 42 Spacers Rivet

NAS 43 . Spacers, Screw and Bolt

NAS 1056 Spacer, Sleeve-Rivet, High-Temperature, Nonmagnetic

NAS 1057 Spacer, Sleeve-Screw and Bolt, High-Temperature, Nonmagnetic
NASVT786. Post, Electrical, - Heohanical Equipment

3. Definitiona
3.1 Spacer

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

3.1.2 Spacer, sleevye., A tubular shaped item with a round or hexagon
peripheral shape having two flat bearing surfaces perpendicular to the axis of
the centrally located hole and designed to maintain a predetermined distance
between assembled parts.

3.1.3 Spacer, stepped {(sleeve).- A rigid, cylindrical item having one or more
internal counterbores and/or external diameters. It is used in mechanical,
electrical, or optical devices to maintain & predetermined distance between
assembled parts or to provide location for intermediate components located
between primary assembly elements.

3.1.4 ﬁnnggn‘_ning.' Esaentially a sleeve spacep except that the diameter or
the centrally hole exceeds 75 percent oﬂithe outside dipmeter and the

thickness is less than 25 percent of the outside diameter. .

M =
Q
[le]
1]
[ng
[le)
=9

3.2 Design. usage limitations. See table 208-I

h. Design selection and approved callout. Fastener systems in this category,
established by this requirement, shall be selected from table 208-I.

208 .1
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Aid in the selection of spacers.

SUPERSEDES
REQUIREMENT 208
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Type Basic Par No Material Finish Remarka
Rivet NAS 42 AL Alloy Chem Film Refer to the
Spacer 2219 and or Chead applicable
2024 Film/ Standard Drawing
Anodized for available
sizes,
dimensicnal data
and complete
part number
Alloy Cadmium Note: Code A of
Steel Plated NAS 42 and 43
4130/8630 {1) not approved for
Navy use
(MIL-BUL-147)
NAS 1056 CRES 303 None
A-286 -, Passivated
Incconel X | None
Screw and NAS 43 * AL Alloy Chem Filw/
Bolt Spacer 2024 Anodized
Alloy Cadmium
Steel Plated
4130/8630 (1
NAS 1057 CRES 303 | None
A-286 Passivated
Inconel X | None

208.2
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TABLE 208-I. Aid in the gelection of spacera. - Continued
Type Basic Par No Material Finish Remarks
Self-Retaining | MS21126 AL Alloy |Anodized
Bolt Spacer (2) 2024
MS21128 CRES Passivated
(2) 302/303
Post, NAS 1786 AL Alloy |Anocdized
Electrical 202472011
{Internally Brass Cadmium
Threaded) Plated
(1)
CRES . {Passivated
Alloy Steel|Cadmium
4130/8630 |Plated
8740 (1)

(1) Cadmium plated spacers shall not be used in applications where
nor in enclosed areas in the presence of

electronic equipment.

(2) Also see Requirement 203.
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