
I

‘\
,,1.

MIL-STD-1515A
NOTICE 1
24 September 1979

MILITARYSTANDARD

FASTENERSYSTEMSFT3R
AEROSPACEAPPLICATIONS

TO ALL HOLDERSOF HIL-SX’D-1515A:

1. THE FOLLOWINGITEMS OF MIL-STD- 1515A HAVEBSSN REVISEDANDSUPERSEDETHE
ITEMS LISTED:

.’ NEWITEM DATE SUPERSEDEDITF.N DATE TTPE CHANGE

Page iii 24 September 1979 Page iii 12 July 1978
Page iv

Minor
24 September 1979 Page iv 12 July 1978

Page v
Hajor

24 September 1979 Page v 12 July 1978
Page vi

Ncjor
12 July 1978. REPRINTEDUITHOUTCHANGE

Page 1 12 July 1978 REPRINTEDUITHOUTCHANGE
Page 2 24 September 1979 Page 2 12 July 1978 Hajor
Page 3 24 September 1979 Page 3 12 July 1978 Major
Page 4 2U September 1979 Page U 12 July 1978
Req 103

14ajor
24 September 1979 Req 103 12 July 1976 major

Note: Pages 103.11 and 103.12 are deleted entirely.
Req 106 24 September 1979 INITIAL PU9LICAT10N
Req 112 20 September 1979 Req t 72 12 July 1978
Rea 203

Minor
24 Sebtember 1979 INITIAL PUBLICATION

Re~ 20i 24 September 1979 Req 204
Req 208 24 September 1919 Req 208

I
1 2. RETAIN THIS NOTICE ANDINSERT BEFORS

3. Holders of t41L-STD-151iA” wiIl verify
indicated above have been entered. This

12 July 1978 TYPO
12 J@y 1978 Major

TABLEOF C.ONTSNTS.

that page changes and addi tlOna
notice page will be retained as a

check sheet. This issuance, together with appended pagea, ia a separate
publication. Each notice is to be retained by stocking” points until the
Military Standard 19 completely revised or oancelled.

.,. . . . .

Custodians: Preparing Activity:
Army - AV Air Foroa - 11
Navy - AS .,,”.
Air Force - 11

Review Activities:
Army -AR, MI
Navy -
Air Force - 10, 99
DLA- IS
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The p“rpos~ of this document is to establish standardization in the selectiOn,
development, and use of aerospace fastening systems, .includlng hole
oharacteriatics and ingpectlon criteria. Existing fagteners cover a wide
variety of configurations, sizes, mater iala, and finisbea. Varioue aerospace
faatener aystema have ocmmmnfastener needs but lack defined application

~*~ exchangeability. This document pmvidea contractual design requirement and
guid.dines for proper selection and application of approved faatening eystems.

.. The baaic objectives of thig standard can be summarized aa:

<., To doeumant selection and applioatlon information for
approved fastening systems and procedures So the designer
can achieve an ontimum balance of Performance. reliability.
and exchangeability with minimum met, logistic inventory-
and maintenance.

Selections and procedures are limited to those listed herein.

●M ~~n~te~ &~e
.,

.%pareedes page iii of 12 July 1978 iii

,,
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!41L-STD-1515A
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FASTENERSYSTEMSFOR
AEROSPACEAPPLICATIONS

I

1. SCOPE

1.1 &QQQ. This standard covers the methods of fastening, materialg,
finishes, test methods, amd hole size and criteria of fastenera and fastening
ayatem.v used in the design and construction of aeroapace s yeteme. In addition,
it providea a comprehensive presentation of approved engineering practioes,
procedures, processes, end characteristics for faateners.

1.2 ~. The purpose of this standard la to document selection and
application information for approved fastemimg systems and Vrocedurea ao the
desi~er een achieve an optimum belanoe of performance, reliability, and
exchangeability with minimum coat, logistic inventory, and maintemamce.

2. APPLICABLEDOCUNRNTS

2.1 -s of ~. The following docwo!ents of the i.vsue in effect on
date of invitation for bids or request for proposal form @ part of this
standard to the extent apecif ied herein.

“SZAtWRS

(.

F!lLITARY

=17855 Faatenera, Screw Threaded, Descriptive Factor Symbols and order
of Notes for Engineering Documents for

2.2 ~. A list of referenced deewmanta is presented in the
individual requirements contained in. this e.tandard. The applicable isaueg
shall be those in effect on the date of the invitation for bids or request for
proposal.

2.2.1 ~. Nongovermment documants referenced herein show
the specific iaeue applicable. Other revielone are not applicable.

2.2.2 ~. Ad~saee fOr Ob~inins d~~nte
referenced herein but ‘not obtainable from tie Government are as follows:

A)iS, As, Society of Automotive Bmgineers, Ino.
ASP, AIR, 400 Commonwealth Drive

-— .
AND warrandale, PA 15096 .

ANSI Amerioan National Stemdarda hatitute
1430 Broadway
New York, NY 10018

.’
ASTH Amarioan Sooiety for Teeti& and Mat%riela

1916 Race Street
Philadelphia, PA 19103

I

I (

Supersedes page dated 12 July 1978 1
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●* NAS National Standards Association, Inc.
4827 Rugby Avenue
Washington, DC 20014

3. DEFINITIONS

3.1 e to ~. The definitions provided in
this document shall be for those -special worda, phrases, or usages which are
peculiar to t!le fastenings araa. This paragraph contains definitions (aa
defined above ) for those words which are found in thrae or more requirements.
Definitions for words used in only one or two requirements will be found with
the particular requirement.

3.1.1 .~. In the oontext of tb.ia document, the airframe
structure inoludes the fuselage, wing, and empennage.

3.1.2 A1.W@ka. (see deaisn allowable. )

3.1.3 ~. A nut that reaiats turnl.rr! during bolt
installation by being attached to, or contained in, one
being assembled.

3.1.4 ~. A fastener. that is listed in

3.1.5 ~. (See bearing surf’ace. )

3.1.6 ~. Tbe lmad-carryimg s&faoe ‘of a

o; more ;f the parta

this document.

faatetier or structural
oomponent.

3.1.7 ~. K f aatening syatern wbicii ia Installed from one aide of
I the struoture.

3.1.8 ~. A beveled surfaoe on ,a cmmponent to facilitate’ entry Of One
part into the other. A beveled .surfaae on a oomponent to eliminate a sharp

I
corner.

3.1.9 ~.
failure of the fastener oould

a. Loss of aircraft.
I

Any application of a faetener where loaa or
cauae one or more of tbe following:

b. Praoluaion of oontinued fl.igbt and lahdimg within the design limitations of
the airoraf t using normal pilot skill and st~h.

o. Signlf ioant injury to the omoupaats of tbe airoraft or ground persomel.
I

d. .Rendering of m?,jor subsystems or spaoial mia.vion Systems inoperative or
causing ita deatruotion.

3.1.10 ~. Tensile and shear “ultimate atrengtha of fasteners
and shear ultimate and yield strengths of ❑echanically faetened jointe’ used for
deeign of aircraft joint structures.

I
● D~nOteS change

?

-)

1. Supersedes page dated 12 July 1978 2
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3.1.11 ~. An installed faatener, its oomponent Parts, the
geometry of the hole where it affectg the performance of the syetem, and
installation and remeval teeling and procedures.

3.1.12 ~. The allowable varietion of material
thicknees in which a specific fastener can fUMOtiOn.

3.1.13 ~. A reaiatance that impedes disengagement of mating
faatener oomponenta.

I
3.1.1 II .~. A pert or mechaniem designed to prevent loss Of
preload or disengagement of a fastener. ..:.

3.1.15 ~. A fastener which doee not require {emeval to
servioe or maintain the aircraft and that ❑ormally requires the destruction of
the faatener or one of its components during ramoval.

3.1.16 Rl&t.uW.” (see anchOr nut)

3.1.17 ~. An attribute of a faatener or fastener aesembly having
an integral looking element to impede relative rotation of mating component.

1 3.1.16 Shf@i. The untreaded portion of a fastener between the head and the
thraads, locking grooves, formed head, etcetera.

I
I

( ““GSNERALSTATE14iNTS

4.1 ~. A separate publication, ‘AWRG Manual on Organization and
Operations of the Aeromechanical Fastener Requirements Group for NIL-STD- 1515“,
has been distributed to organizations partioipatins in the preWratiOn Of

I MIL-STII-1515. Thie publication presents guidelines for the preparation and
coordination of requirements for inolu.vion in this et.andard. These guidelines
shell be followed for all requirement. additions or changes end shall be revised
as neceeeary by the preparing activity or his designee.

I
● 4.2 ARQkwQn.

a. The eections contained herein ara intended to provide uniform requirements

1’
applicable to mechanical aeroepaoe fasteners and shall be Incorporated by
raference in general end detail weapon systems ad equipment specifieatione.

b. If a requirement oontained herein confllots with a requirement in tbe
general or detail weapon ayatem or equipment apeoifiaation, the waepon ayatem
or equipment spaoification ehall take preaedemce. If a requirement listed in
the contents hee not been publlehed but is referenced heraio, it 1s not
applicable and the requirements of the general or detail weapon syetem or
equipment apeoifioation ehall apply.

o. Seotion 100 Requirements apply only tm Seotion 200 Structural festener
requirements ( exoluding subsequent proposed “seotions such ae nonstructural,
propulsion, etcetera, not published or in p+aperation).

● Denotes change:

I Supersedes page dated 12 July 1978 3

I
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Q.3 ~. The descriptive factor symbols used in
this standard shall be in accordance with MS17855.

5. NOTES

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

6. INTENDEDUSE ANDGUIDANCECRITERIA

6. I ~. Paragraph 6 in all applicable requirements in
this document presents information end guidance for use of that mquiramen t or
parts listed therein. The paragraph is not contractual.

● 6.2 ~. This standard may not be applicable to program? in the
exparimantal, developmental, exploration, prototype, demonstration, validation
program phases where the advantages of the standard will not be realized.

Custodians:
Army - AV
Navy - AS
Air Force - 11

Reviewer Activities
Army - MC, M
Navy -
Air Force - 10, 99
DLA- Is

\

Preparing Activity:
Air Force - 11

,,
● Den0te9 change.

I

Project No. 5300-0039

.

I Supersedes page dated 12 July 1978 4

Downloaded from http://www.everyspec.com



MIL-STD-1515A
REQUIREMENT103
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I + LUBRICATION

1. ~. This document establishes the requirement for the use of
lubrication with mechanical fagtener systems which are used in structural
aPPlicatiO% in the design, construction, and repair of aerospace/airframes,
excluding propulsion systems. The purpoges of lubrication in this requirement
encompasa wear reduction, prevention of lessening of galling and seizure,
inhibiting fretting, aid in installing and remving f aateners, control of
ins tallaton torque or preload of joint, fastener system internal lubrication,
and combinations of these factor%v. Lubrication of faatenera where the fastener
acts as a bearing shaft is not covered by this document. Reference
MIL-STD-1599 for appropriate bearing, equipmant or f ~OtlOnal sYatema
specifications in this area.

I ● 1.1 Uhere appropriate military or industry documentation does not exist, this
document egtablishe9 the requirements placed on the lubricant materialg and the
application to the fastener components.

I
● 1.2 ~. Lubricant requirements discugaed herein shall be

identified by the type and Claga designation established in this paragraph.
The categories of lubricant are reduced to four baaic areas; solid or dry
film, liquid film, metallic coatings, and lubricants involving encapsulation or
transitions frnm liquid to solid or other peouliaritiea, herein called the
Special Prepertiea Lubricants. Mhen lubricants are apacified in IIIL-STD-1515,
the lowest level(a), typag, and claaaes will be spacifiad; for example, type 1,
olass 2A-1, not aimpl y type 1, claas 2. Typa and clasg deaignationa are not
intended for notation or reference on partg standards drawings or in
proourament specifications.

● 1.2.1 ~. Solid or dry film lubricant shall
be one of the following clasae.e as determined by this document and application
conditions and must conform to the applicable noted military apeciflcation.

a. ~. Solid or Dry Film, General Purpose

(1) Claaa 1A - Air dry, unbended lubricative powdara.
None included at this time.

(2) Clasa lB - Air dry, resin bonded, solid film lubricant
Class lB1 - HIL-L-23398 -540C to 260W (-650F to 5000F)

(3) Clasa lC - Iiaat cured resin bonded solid film lubricant.
None included at this time;

(4) Class ID - Inorganic binder, solid f ilk, extreme environment
I Clasa lD1 - M.IL-L-81329 1840c to 3990c (-300~F to 750°F)

● Denotes ohange.
,.

(

10-3.1
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REQUIREt4EfiT103 REQUIREMENT103
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b. ~. Solid or dry film, nongraphitic with no metallics

(1) Class 2A - Air cured, Corrosion inhibiting.
Class 2A1 - MIL-L-461U7 -540c to 1210C (-650F to 2500F)

(2) Class 2B - Heat Cured, Corrosion inhibiting.
Class 2B1 - MIL-L-8937 -5U0C to 2600C (-650F to 5000F)
Class 2B2 - KIL-L-4601O -540C to 260% (-650F to 5000F)

I (3) .Class 2C - Air or heat cured, extreme environment.
None included at this time.

I c. ~. solid or dry film, inert compounds. None inoluded at this time.

d. ~. Special categories.

(1) class 4A - Electrical inwlation oompounds
Class 4A1 - H.IL-S-8860

“1.2.2 ~. Liquid film lubrioamta shall be one of
the following olasses as determined by this documen”t and application conditions
and mat meet the requirements of addendum A to this requirement or applicable
noted military apeoif ication.

1 a. ~. Liquid film faatener installation Lubrioanta - organio:
I

(1) Class 1A
., Class lA1 - Cetyl alcohol in accordance wih MIL-L-87 132:

b. ~. Corrosion preventive compounds

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

C. ~. Petr01t3tUM and greases

(1) Class 3A

~’ Class 3A1 - Petrolatum in accordance with W-P-236
Class 3B1 - HIL-O-6032

I Class 3C1 - MIL-O-4343

d. ~. Anti-seize oompounda, Metallic

(1) Claaa 4A
Class 4AI - White lead compound in aooordance with HIL-L-25681

(2) Class 4B
C1.aas 4BI - Anti-seize compound in accordance with MIL-T-5542

I (3) Class 4C
I Class 4C1 - Anti-seize oompcLnd in accordance with UIL-T-83483

“)
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(4) Class 4D
Cla9s 4D1 - Anti-seize oompound in accordance with l’lIL-A-907

(5) Class 4E
Class 4E1 - Anti-seize oompound in accordance with MIL-A-13881
Class 4E2 - Anti-seize oompound in accordance with MIL-T-55U4.

1.2.3 ~. Metallic ooatings intended for use as
lubricants in the fastener ayetem shall meet the requirements amd
specifications noted herein. Care should be exercised to aseure that metallic
coatinge do not allow diaeimilar metal/galvanio oorrosion incompatibility with
structural materials.

a. G1.a3ad.

(1) Class 1A - Silver plating. Silver plating shall be in accordance
with MS 2412 f o“r applioationa not exoeeding 2600c (5000F ) maximum.

(2) Class lB - Silver plating. Silver plating 9hall be in accordance
with MS 2410 for applicatlona not exceeding 5180C (965°F) ~xim~. Uay be
used where Olass 1A 1s specified.

(3) Class lC - Silver plating. Silver plating shall be in accordance
with AMS2411 for application not exceeding 760W ( lUOOW) maximum. May be
used where classes 1A and lB are apecif led.

1.2.4 ~. Lubric~ts POeeeg’ing ‘Pecid
properties outside the scopes of types 1, II, and 111 shall be one of the
following Clagses ae determined by this document and application oonditiong.
No speoif io lubricant ara included at this time.

1.2.5 ~. ?ypea 1, 11, and III maY be used in
combination unless restricted for apecifio applications note~ herein.

2. ~

W-P-236 Petrolatum; Taohnioal
IUL-A-907 Anti-seize Compound High Temperature
I’UL-G4343 Greaee, Pneumetio Syatema . . .
MIL-T-5542 Thread Cmmpound, Anti-seize and 9ealing,

Oxygen Syatema
NIL-T-5544 Tbraad aompound, Anti-seize, braphite-

petrolatum .‘
M2L-G-5572 Geaoline, Aviation, Grades 80187,, 100[ 130,

l15tll15.
nIL-H-5606 Hydraulic Fluid, Petroleum Saee, Airoraf t,

Mlaslle, and Ordanoe.
NiL-T-5624 Turbine Fuel, AviatiOn, Gradea, JP-4 and JP-5
NIL-G6032 Grease, Plug” Valve, Gasoline and Oil Resiate.nt
iflL-L-7808 Lubricating Oil, Airoraf t Turbine Engine,

Synthetic Baae
MIL-A-8243 Anti-ioing and Eeicing - Defrogttis Fltid
MIL-H-8446 Hydraulic Fluid, Nonpetroleum Base, Ait!craf t
MIL-S-8660 Siliaone compound

103.3

I
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MIL-STD-1515A
REQUIREMENT103
24 September 1979

MIL-S-8802

MIL-L-8937
MIL-A-13881

MIL-C-16173

NIL-L-22851

NIL-L-23398
MIL-L-23699

NIL-L-2568 1

NIL-L-U601O

ML-L-461 47

MIL-L-81329
NIL-T-83483

● MIL-L-87132

NIL-STD-1523

AHS2410
ANS 2411
AMS2412

SUPERSEDES
REQUIREMENT103
12 JULY 1978

Sealing Compound, Temperature-resistant,
Integral Fuel Tanks and Fuel Cell Cavities,
High-adhesion
Lubricant, Solid Film, Heat Cured
Anti-Seize Compound, Hica Bage (For Threaded
Fittiw)
Corrosion, Preventive Compound, Solvent Cutback
Cold-application
Lubricating Oil, Airaraft Platen Engine
(Ashless Dispersant )
Lubricant, Solid Film, Air Drying
Lubricating Oil, Airoraf t Turbine Engines,
Synthetic Base
Lubricant, Molybdenum Disulfide, Silicone Base,
High Temperature
Lubricant, Solid Pilm, Heat Cured Corrosion
Inhibiti~
Lubricant, Solid Film, Air-cured (Corrosion
inhibiting )
Lubricant, Solid Film Extreme Environment
Tbraad Compound, Anti-seize, molybdenum
Disulphide-petrolatum
Lubricant, Cetyl Alcohol, I-lkxadecanol,
Application to Fastenera
Age Control of A@?-Sensitive Elastomeric
Material
Silver-Plating, Nickel Strike, High Bike
Silver-Plating, High ‘femparature application
Silver-Plating, Copper Strike, Low Bake

3. ~. Appropriate def initiona, are contained in the dooumentg
referenced in Section 2 OP this requirement.

I 4. General Requirements

4.1 ~

4.1.1 . For design purposes,
~ lubricants may be oonaidered compatible with all materials listed in table

103-1 when an ‘Xm appears in the applicable block. . .

~.~ .2 ~. For design purposes, lubricants may be used where
temparatum limits ara in accordance with teble 103-11 when an ‘XO appaars in
tbe applicable block. .,

4.1.3 ~. Lubricants wNoh have a limited ehelf
life and require age oontrol shall be controlled in aooordanoe wAth
KU-STD-1523 .

4.1.3.1 ~. Multiple-pieoe fatenera, nOt
normally disassembled, which utilize lubricants internally to asaure the proper
functioning of the faatener during installation shall not be relubricated
without approval of the faatener manufacturer.

● Danotes change.

103.4

I
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12 JUIY 1978 24 September 1979

4.1.3.2 ~. Fasteners utilizing type XI lubricants
for ease of installation or removal or for torque control may be relubricated
,with the same lubricant previously used.

4.1. h For design purposes, lubricant.9 may
be considered compatible with all materials listed in table 103-111 when an ‘.X”
CIPW=S in the applicable block. Others shall not be ueed in combination.
Compatibility in this case is defined as not cauaing or contributing to strese
corrosion, not leaving detrimental deposits, or not reacting chemically with
the material, eUCb as Sdvanic cOrrosion.

4.2. ~. Lubricants used on bolts, ecrews, Pine, nutg *
collars, washers, and other f agtener elemente shall follow the criteria
epecified herein when lubricants are used for general application and for the
specialized purposes noted in 4.3 and 5. In addition, lubricants ❑ ust be one
of the typee and classes listed in 1.2 with the fluid oompctibility,
temperature limite, and structural materials compatibility of the application
in accordance with tables 103-1, 103-11, and 103-111 for all application.

4.2.1 ~. whent~’ C“it’rion ‘s ‘ne “f
the intended purposee of the “lubricant, the following requirements,
restrictions, oautions, or allowance apply:

a. fhl&iQn. In interference-fit application, lubricant shall permit full
installation of the faatener without detriment to the hole or fastener. 14innr
acraplng of plating from plated fcatener..is not considered detrimental in this
regard.

b. ~. Type 11 lubricm,ts shall not be the sole lubricant used on
reusable faatenera when the pin element and nut or collar element are both
stainleas steel or titanium or a combination of the two.

4.2.2 ~. when this criterion la a secondary
purpose of the lubricant, the following requiramente, restrictions, cautiona,
or allowance apply:

a. ~ Tj’pae 1, 11, and 111 cre not considered sufficient for an
electrolytic oorroaion barrier and shall not be used ae the eole barrier for
thie purpoee regardleae of metallic material comhimatiomk or e’nvirenment.

b. BWdUiQU: Type III coati.nse shall not ba applied to titanium pins,
auta, or .aollara or be used in oontaot with. titanium atruot-. L

c. ~: All Iubrieat%d waehera used in a ayatem 8U1 hSiVe Lubrioamt
which la compatible with the faetaner oemponent.a aod cheat eurfaoea regardleaa
of whether or not the waeher will actually oontmt the oomponeota.

d. BfuWumM: See 5.1.2 fnr faatener system intax nal lubrioante.

4.2.3 ~. Uhen the lubricant 18 used f Or the pU1’LIOSeOf
producing a controlled prelead in the fastaner system, the following
requirements, restriction, cautione, or allOw~cee apply:

103.5
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a. ~: Fasteners may be installed in the received condition. No
lubricants shall be edded prior to installation.

b. ~: Faateners may be in?.tailed with the addition of wet sealant
andlor wet primer. Note that torque-tension factor must be considered.

4.2.4 . Hheo this criteria Is
one of the requirements of the fastener aystam, the following requirements,
rastric tions, cautions, or allowances apply: Nnne at this tire.

4.3 ~. Lubricated fastener end other
tbraaded components shall comply with the following Requirements.

4.3.1 ~

4.3.1.1 ~

fastening

4.3.1 .1.1 Bl&QL2. Rivats installed in olearance holes do not require
Iubrioation. Nivets installed in interference fits may require lubrication.

4.3.1 .I.2 ~

a. . Any type and class or
combination thereof approved herein may be apacified but parts” shall be
lubricated. Collars @ plna do not require the same lubricant.

b. . by type snd olass
lubriaant or combination thereof appraved herein may be specified or. parts may
be unlubricated. Collars and pins do not require the same lubricant.

c. Tapared shank pins shall be lubricated with at least one of the lubricsnte
apecitied herein.

4.3.1.2 ~

4.3.1 .2.1 ~. Any typa end claeg of lubrioent or combination
thereaf approved herein may be spaoifled or parta may be unlubricated.

4.3.1 .2.2 ~. Any type sod class of lubriaant or ‘combination thereof
app~ved herein may be LVWif ied or parts may be unlubricated.

)

b.3. 1.2.3 ~. AMYtype and olaas of lubricant or combination tberaof
apprOved herein may be specified or psrta may be walubrioated.

Q.3.1 .2.4 ~. Any typa and olesa of labriasnt or oombi,nation .theraof
●pp~ved he~in =SY be speoif ied Or ~ts may be uolubrieat.ad.

.,,
4.3.1 .2.5 ~. Any type or 01ss0 of lubrioant or ctnnbination
thereof approved herein IMY be epaoified or parte aay be unlubricated.

-.

...

103.6
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4.3.2 ~

4.3.2.1 ~. Bolts, screws, nuts used to attach
miscellaneous equipment to structure shall cemply with the requirements of
4.3.1 .2.1 and 4.3.1.2.2.

4.3.2.2 Fasteners used for attaching
olamps for tubing end wire bundle support may not require lubrication.

4.3.2.3 ~. Panel fasteners and other quick release
faatenera may not require lubrication.

q.3.2.~ ~

4.3.2 .4.1 ~. Duct coupling and V-band coupling feetenera shall meet
the requirements of 4.3.1 .2.1 and 4.3.1.2.2.

4.3.2 .4.2 ~. Pluid aysteme connection nuta eball utilize
lubricants with fluid compatibility requirements of 4.1.1 end 4.1.2.

5. ~. The following epacifio application allowance and
reetrictiona shall be observed in the use of fasteners in the deeign of
aeroapace vehicles and equipment.

,C
5.1 ~. In addition to the requirements of
Table 103-1, lubricants used on mechanical faetenara end threaded connections
must be compatible with applicable fluids.

5.2 ~. Fastener pins or bolts/screwe intended
to prnvide electrical continuity ahal.1 not be lubricated except with tYPe III
lubricant where applicable. Faetener ayatema intended to be insulated againat
electrioel continuity shall be onatad with type I claes 4A insulating compound,
unless a compatibility problem exigts.

t 5.3 . Lubricants ehall be
applied to faatener elements ae epecified in the applicable Military
Spenifiaation or Addendum for types ~, II,, ad IV and appI.icable aPecificatiOn
for type III.

5.4 . Parta ueiti type II
lubricants may be relubricated. Sufficient drying time ehould be observed for
aeaurance of preper torque-tension relationships.

I ,.

5.5 ~. Lubrioanta ueed for various
FWPOsea intarna.lly in tha faatener ayetem and wblob do not oontact the
structure muet meet the requi.ramenta of thie document exoept that electrolytic’
Certiaion barrier pmpertiea apply only b, the materials of the feetener
oampenenta.

5.6 ilhange of ~. Where tbe lubrimnt la a neceaeary ‘faotor in the
usage of a faetaner eyatem requiring qualification, the epecified lubricant
shell be used in the qualif i cat i& testing of tbe ayatem, and continued aa part
of the requirements of the qualified ayatem. Any change of lubricant(e). type
or claes requirea requalification of the system.

103.7

Downloaded from http://www.everyspec.com



i

IIIL-STD-l SISA
REQUIREMENT103
24 September 1979

SUPERSEDES
REQUIREMENT103
12 JULY 1978

I I
1

I I I I I I I I

-.

.,

103.8

Downloaded from http://www.everyspec.com



SUPERSEDES
( REQUIREMENT103

12 JUIY 1978

—

i

—

M

n

M

M

141L-STD-1515A
REQUIREMENT103
2U September 1979

103.9

Downloaded from http://www.everyspec.com



I

I

I

I

I

I
I
I
i

L

! MIL-STD-1515A
REQUIREMENT103
24 September 1979

y——.
I

!!

—

.

i

—

:

E
E

—

i

—

0

0

0

M

M

w

M

n

M

M

M

M M w 04

M )4 M M

M M n M

M 84 M M

M M M M

M M M M

M M M M

w M M M
..

M M M M

M“ M M M

M M M u

n M M M

w M M w

M M M M

04 M M n

~ e.

* z f !!

Ii![
8 3

103.10

SUPERSEDES
REQuINSKSNT103
12 JULY 1978

0

—

0

—

M

—
M

M

m
—

M

n
—

M

—
M

M

—

—

—

—

—

—

—

—

—

—

—

—

—

—
0

—

o

—

0

—

—

—

—

—

0

—

0

—

M

—

M

—

M

—

M

—

!4

M

—

M

n

M

—

M

~

!il
3

)#-

Downloaded from http://www.everyspec.com



(..
MIL-STD-1515A
REQUIREMENT106
24 September 1979

HEADCONFIGURATION

I

1’
,!

i

‘;
I

1. ~. This requirement establishes engineering criteria and
requirements for the eeleotion and design of fastener heqd c.anfigurations u$ed
in the oonntruction or aerospaoe aed airborne mechmleal eW$Pment.

2. .

ASECAir Standaml 17/2 Hexe@4 Bolt Head end Nut SiOea (J.nch Series)

3. ~ . This reqv@em@nt estebli.vhes head envelope
dimensions for aeroepace bolts, threaded and nonthr~ded pi~e, and solid rivets
for flush and protruding head configuretlone. For Interoal drive recesses and
external wrenohing elements, see Requirement 120.

4. ~. Head oonfig~tiwm for fasteners shall be in
accordance b’ith the following requirements exoept for those that are
incorporated on epeoific f’estenera approved for selection @ other aegmenta of
this atandwd.

&.1 . Flush head faatenera shell have 100o heads.

4.1.1 ~. Haed dimansiona fQr solid rivets shall be in accordance
with tableg 106-I and 106-11. Rivet heade may have a orown in accordance with

(.

figure 106-1.

4.1.2 ~. Head dimnsiona for bolts shall be in
accordance with tablea 106-111 and 106-IV. Bolt haads ot teble 106-111 shall
have a c!ome in accordgwvae with f igura 106-2 for aizea .190, .250, and .312.
Dome optional on sizes larger than .312.

4.1.3 . Haad dimensions shall be in
acoordanoe with tablaa 106-1, 106-IV, and 106-v.

4.2

4.2.1 ~. Head dimension for solid rivets shall be in acomdanoe
with table 106-Iv.

4.2.2 ~. Pan head bolte with internal driving
receaaea shall be in accordance with table 106-VII,

4.2.3 ~. Head d.imenaiona for hexagon bead bolts
shall be in aooordance with table 106-VIII.

4.2.4 ~. B=d di~Mi- for hish
atrehgth tension bolts ( 180 KSI Ftu md abve ) s~l be in aooord~~e with
table 106-IK.

106.1
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24 September 1979

4.2.5 ~. Had dimensions for high strength
shear bolts ( 108 KSI F~u and above) shall be in accordance with table 106-x.

4.2.6 ~. Head
dimensions shall be in accordance with tables 106-XI and 106-XII.

p T‘~~
F\at

‘—(ref)— (0 rein) :RL=+L

1

L. ‘$ “L

.

Lntersectim of radiusand onale

0919 max

/ NOWFkJldtimclef nol 10be smallerthen the stmnkdbmefer
of the fastener.

. . . .

,.

- .,

FIGURE 106- i. CPOWIIfor 1000

106.2
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Km Flat
‘(ret)— [D rein)”

[ L
i.. ,--4

Not.%Fbl diameternot to be smarkr then the shankdhmeter
of the fastener.

MIL-STD-1515A
REQUIRSf4ENT106
24 September 1979

Full
mdus

(’ FIGURE 106-2. ‘~ome for 1000 f~ .

106.3
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TABLE

.

106-1. 1000 f~ for rive~

“h

N- E
R rodlus 0.010 max for rivets. kdius

“II@

for bolts and pins to be per foble.

T
—1OO”*l” —A - “Ddlo—-

1

-L

X

\

Y

D A H E R
Disrneter Bolts & Pins
Nominal

Size Nax. Nin, b, WJx. Min.

.062 ii% .019 io06 &
. . .

.094 .183 .032 .006 . .

, 125 .229 .038 .006 . -
,.

,156 .290 .049 .010 .020 .010
. .. .. ...- ---- -..

.’!87 -.357 .065 .013 .030 ,Om
...

.250 .480 .090 ,015 ~030 .020
,.

.312 .568 .100 .015 .040 ,030

*375 .698 .127 .015 .040 .030

106.4

“:)
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TASLE 106-11. 1000 fl~.

I

,(

(“dt-0.006 max

T

0.010 max fad

7
100° AIO— A - Odia —-

L

J_

(/P 1- H

=

106.5
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TAELE106-111. 1000 f~ receg~ .*

/&ll--
.(~.md,

ID‘—IOOOtl” —dlo - D dio—-

\ ‘mr -L

Y

:..1:.:.I-+&l
.298 .042 .012 .030 .010

.393 .056 .014 .030 .010

.476 .064 .016 .040 .010

..563 .074 .018 .040 .015

D
Diameter
Nomimal

Size

● .190

● .’250

● .312

.375

.U38

.500

.562

.625

.750

.875

1.000

● See requirement 201 for limitation of usage.

“-)

“-..
——

106.6
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TASLE 106-IV. 1000 f~ for ~ .

-—
(c E max

T

R rod

A
100° t 1“ — dla -

T
D dio —-

-J

\&

max

H mln

D A
Diameter
Nominal Dia.

size
nax .

E
.250 .512

.312 .638

.375 .765

.438 .891 “

.500 1.020

*

.562 1.146

.625 1.272

.750 1.528

i%--l%-

T
H E

Min. Max.

%-i-%

=+=

.105 .018

.131 .021

.157 .025

.183 .028

.210 .031

.236 I .034

%--l-%
%--l-3

,R
Radiue for
less than “

R
Radiue for
108 ksi Fs,, I

I
. .

106 kei Fsu and Up
—Max . I Mln. Flax. I Kiln. I

3
.025 .010

.030 .010

.030 .010

.040 .010

.040 .010

.050 :015

:050 .015

.050 .015

4
.035 .020

.035 .020

.035 .020

.045 .030

4
.045 .030

.055 .035

.055 .035

.065 .045

-9+4=-i “., 1 ,

.050 .015 .080 .060

.050
I

.015
I

.080
I

.060
I

106.7
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TABLE106-v. ~
~.

)

D A H E R
Diameter Radiue
Nominal

Size Flax. Min. Nax. Nax. Hh.
.

.164 .257 .036 .010 ..025 .015

.190 .298 .D42 .012 .030 .020

.250 0393 ,056 ..014 .030 b020

.312 .’ .476 ,064 .016 .040 .030
. . .

.375 .563 ,074 .018 .040 .030
..

.438 .670 .092 .020 .050 .040

.500 .753 .100 .022 .050 .040

.562 .839 ..109 , .024 ,050 ,040
..

.625 .926 .119 .026. .050 .040

.750 1.104 .140 ;030 ;050 .040

.075 1.328 .180 .034 .050 .040

1.000 1.527 “.211 .038 .050 .040

106.8
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TABLElo6-vI . ~.

-+1-

D

IT

A
Diameter Diameter
Nominal

Size m. Ma.

=EE
.062 .131 .119

.094 .197 .178

.125 .262 .238

.156 .328 .296

.187 I .394 [ .356

.250 I .525 I .475

%-t+-+%

.438 I .918 I .832

I.1 1 s I E
Radiue

I&x. !lia . m. Min. (Thea. )

.037 .02i .064... .044 .031

.050 .040 ,092 ,072 .046

.064. .054 .118 .098 .062

.077 .067 .145. .125 .078

.090 toeo ‘ .17Q .154 .093

.117 .107 .227 .207 .125

.143 .133 .282 .262 .156

..171 .161 .338 “.318 .187
I I f

.199 .189 ..393 .373 I .218

106.9
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I TABLE106-vII . for -.

t
S rod

rad

)T
,- D dia—-

,. O-L

-i-
H

I ’138 I .270 ] i256 ] .090 I .080

I .164 I .322 I .308 I .110 I .100

I .190. I .374 I .36o I .125 I .115

I .250 I .492 I .473 I .150 I ,140 ~~

I .312 I .615 I .594 I .188 I .176

! .375 I .740 I .722 t .220. I .206

I .438 I .813 I .795 I .235 I .220

I .500 ! .925 I .905 I .266 I .251

I .562 1.035 1.015 I .297.282

106.10

\ Natural flow of material

~ not to exceed 0.010 rad.

+=

.015 .alo .020

.015 .010 .025

.020 .010 ‘.030

.020 I .010 I .035 “1

*

*

.025 .015 .050

.030 .015 .060

.030 .015 .065

.030 .015 ,.010
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T~LE 106-VIII. ~.

1 r

homfer or curve to (a) and C

,Chamfer 15° to “B” optianal

1--”---1

D
Diameter
Nominal

Size

.190

.250

.312

.375

.&38

.500

.562

.625

.750

.875
1.000
1.125

1.250

B
Dia.

Mim.

.335

.398

.460

.522
.6W
.710

.835

.898
1.022

1.210
1.398
1.585

1.772

II

.125 .110

.140 .125
.171 .156

.203 .188
.234 .219
.265 .250

.296 I.281

.327 .312

.390 .375 -

.453 .438

.515 .500

.577 .562

.640 I .625

c

nil-l .
-
.073
.083
.104

.125
.146
.167

.188

.208

.250

.292

.333

.375

.417

R

i

Max. Min.

.025 .010

.025 .010
.025 .010

.025 - .015
.030 .015
.030 .020

.035 .020

.040 .025

.045 .CL30

.050 .035

.060 .045

.070 .055

.075 .ti60

u(c) z

I

1+
Max. Min. ma.

.376 .367 .479

.439 .430 .491

.502 .492 .561

.564 .553 .631
.690 .679 .715
.752 .741 .846

II.-877A% .987
.940 1.059

1.064 1.052 1.200

1.814 1.801 2.055

NOTES: (a) Not to exceed aotual W“.

(b) Ueeher face diameter maximum not to exceed aotual width acrosa.
flats; minimum as tabulated.

(c) The dimensions acrosa the wrenching flata are in aacardance with
American British Canadian ABC AIR-STD 17/2.

106.11
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TABLE106-I3 .

I

~.

‘r
Chamfer or mdius

7

&
l--i R

J
I
I

T

I
I I
I I

I T
-— Cdia ‘ —.

J_~-1’x
I
1

-w

Q

.. .

.)

D A B c H J Q R
Diameter Dia. Die .
Nominal

Size Nsx. Ulri. min. :.010 MO. U.ss. Uin . W. ~.,,

.190 .359 .33U .173 .205 .116 .037 .017 .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 .423 .337 .189 .064 .044 .043 .033
.437 .817 .792 .485 .393 .220 .073 .053 .049 .039
.500 .932 .907 .547 .450 .263 .082 .062 .055 .045

.562 1.047 1.022 .61o .505 .276 ..091 .071 .061 .051

.625 1.163 1.132 .673 .562 .327 .100 .080 .068 .058

.750 1.394 1.369 .797 ..600 .316 .118 .098 .080 .070

.875 1.625 1.600 .923 .700 .368 .136 .1I6 .093 .083
1.000 1.856 1.831 1.047 .800 .430 +154 .134 .105 .095
1.125 2.087 2.062 1.235 .900 .493 .172 .152 .118 .108

1.250 2.318 2.293 1.36o .554 -11.000 .190 .170 .130 .120
1.375 2.548 2.524 1.485 1.100 .606 .208 .188 .143 .133
1.500 2.780 2.’755 1.61o 1:200 .658 .226 .206 .155 .145

106.12
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TABLE106-x .

I

+

D A
Diameter
Nominal

Size Flax.

.190 .456

.250 .531
.3I2 .6o5

.375 .679

.437 .828
.500 .901

.562 I1.049

.625 1.124

.750 1.270

*

.875 1.493
1.000 1.715
1.125 1.937

1.250 2.065
1.375 2.307
1.500 2.528

MIL-STD-1515A
REQUIREMENT106
24 September 1979

~.

‘i
Chomfer or mdius optionol

,Chamfer 15° to “B” optionol

I !-- ) —.
●N!!

0.026
0.016

1--”-1

Uax.

.380

.446

.511
-
.574
.703
.765

.691

.954
1.063

1.250
1.438
1.625

1.812
2.000
2.189

‘lHl

?

Min. Nax.

.359 ;150

.422 .174

.484 .197

.546 .220

.671 .267

.734 .291.

.859 .338

.922 .360
1.031 .410

k
1.218 .478
1.4o6 .549
1.593 .619

1.781 .7OO
1.968 .760
2.157 .830

—

106.13

t

mm. Hex

.130 .022

.154 .028

. IT7 .035

.200 .043

.247 .049

.271 .055

.318 .061

.340 .068

.390 .080

J-.458 .093
.529 .105
.599 .113

-L.680 .130
.740 .143
.810 .155

‘1
Min.

.016

.022

.029

..033
; 039
.045

.051

.058
,070

.083

.095

.103

.120

.133

.145
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I

TASLE 106-XI. d for ~ rece~.

~Chamfer 45” (opfional)

O dia —-

Natural flow of materiel not
~ to exceed 0.010 rod

D A
Diameter Diameter

-F
Nomiaal

Size W.

.156 .262

.190 .315

.250 .012

+

.312 .505

.375 .600

.437 .678

.500 ::::’

.562

.625 .953

.750 1.108

.875 1.285
1.000 1.468

Hill .

.242

.295

.387

.475

.565

.641

.735

.829

.918

1.066
1.241
1.424

H
I

R.
. ..’ Radius

77-Max. Mn. k’

.047 .037 .025

.055 .045 .025
;069 .059, .025

.078

I

.068 .030
.088 .078 .030
.105 .093 .030.

m

Him,
-
.015
.015

..015

.020
,.020
.020

.020

.025

.025

.030

.035

.045

s

U.in.
-
.020
.025
.030
-

.035

.040

.045

.050

.055

.060

.010

.090

.110

106.14
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TASLE 106-XII. d for ~ recess.

r Chamfer 45 ° (optional)

l-=-l - + t- ‘“”ceed””o’or

.A I H s

Mm.

:.. D
Diameter
Nomimal
Size

R
SadiusDiameter I

Flax.

F
.377
.440

.505

.600

.686

:::

.9?8

1.160
I.350
.542

Mill.

.055

.064

.080
-
.102
.130
.150

.176
“.200
.228

.320,

.370
.420

lull. I nax. Max. Mm.
i

.156

.190

.250

.306 .060

.357 .074

.415 .090

.030

.-035

.045

.025

.025

.025

.015

.015

.015

.475 .112

.565 .140

.656 .160

.312

.375

.437

.055

.075

.095

.030.

.030

.030

.020

.020

.020

$

.,
I

+

.742 .lM’

.841 .210

.939 .238

.124 .335
1.312 .385
.502 .435

.500

.562

.625

.095

..125

.740

.030

.040

.040

.020

.025

.025

(“: .750
.875

1.000

.200

.25o

.300

.045

.050

.060

.030
.035
.045
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( SUPERSEDES
REQUREHENT112
12 July 1978

RELEASEFOR USE OF NONAPPROVEDFASTSNERS

1. IUEPQSQ. Faetenins aystema, fasteners, and installation
identified and listed in the applicable requirements of this

MIL-STD-1515A
REWIRENENT112
24 September 1979

requirements
e.tendard are

approved -d shall be given selection priority in new aer.xpace eyeteme de8iW.
Those not lieted ae apprnved for use require a release for use by the procuring
aCtlVlty prior to incorporation into de8~, during development, or for use in
assembly during production. This requirement eatabliahea preparation and
submission procedures for Just$fioation and engineering data necessary for the
evaluation end use of faateners not listed herein. It aleo establishes the
point of contaot for releaae requests.

ILIL-D-8706 Oata. @nd Tests, Engineering,’ Contract Requirements Por
Aircraft Ueapon Byatems

NIL-STD-965 Parts Contrnl Syat-sm

c.’

3. ~. Uhen a determination baa been made that a faetening
ayatem or fasteners not listed herein should be ueed, a request for releaae for
uee, with the justification and engineering date speoified hereim, shall be
submitted to the proouring aotivity in acoordanoe with the prooadures of
NIL-D-8706 and MI.L-STD-965. Uhan contraats do not oall out any of the above
documented procedures, the requests aball be made to tha oontact points listed
in table 112-1, tbrougb the preeuring activity in ancordanca with procedure 1
of NIL-STD-965 and tha data requirements of 3.1 of this requirement.

3.1 ~. “liban applicable, the following engineering
data shall ba furnished for each faetener not liatad herein for which heleaae
for uae la requested.

a. The reason an approved fastener would not be a satisf aotnry aaleotion to
perform the funotion required by the design preblem or application.

b. The apeoifio materials from which the faatener la manufactured.

o. The apeoif lo plating, ooatinga, surface treatment, and lubrieanta, ae
applicable. These shall be completely identified.

d. Values for the physioal end mechanical properties, and available
installation perf onnanae raquiranmita, end availabla structural deeign l&d
allowable data.

e. An illustration of the fastener with the diumneioae required to, eat.abliah
the geomatrioal material limits neoeaaary for desigo. seleotion and for
determining exchangeability y. (See Requirement 115). Zbie inoludes the
geometrical material limits of installation ‘formed feetenere after installation
and clearance required for installation.

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

( ~. The design and ueage limitation to be applied.

h. The installatiori or process instruction for the part.

112.1
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3.2 ~. Contract data requirements shall include tha
data specified in 3.1.

TARI.R117-1. Re.ummt. m-mtrmt. mnintm------ .- -.

Department Submit to Aotion Required

Air Poroe Aeronautlaal Syatame Division Disapprove or
ATTN: ERFEH Release
liright-Patteraon AFB, OH 45433
Telephone: 513-255-4158

Army US Army Aviation R&DCommand Disapprove or
ATTN: DNDAV-=S Release
P. O. Box 209 - t4sln Station
St. Louis, MO63166
Telephone: 314-268-5791

Navy Naval Air Developwnt Center Review and
: 6013 Renommendat ion

;=inater, PA 18974 : to NAVA.IR
Telephone: 215-441-2833

Naval Air Syateme Cnmmand Disapprove or
ATTN: AIR-5303 Relaaee
Uaahin@nn, DC 20361 ,.

All Military Defense Industrial Supply Center Information and
Servioee ATTN: DISGSPU Recommendation
DISC/MPCAG Philadelphia, PA 19111

Telephone: 215-697-4395

1’
. . .

I I

112.2
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EOLTS, SELF-RSTAINING

1> IucRaaQ. The purpose of this requirement ie to establish engineering
criteria and requirement for the application of self-retainiu bolte.

This

requirement ehall apply to bOth pOsitive-10ck@3 ~d i~ed~ce-type bolts”

1.1 ~. Self-retaining bolts shall be of the followi% types:

XxP~ I - po~ . Type I bolts are designed to be installed and
removed after the retairiing element releaee button is aotuated to allow the
-looking elements to retraot into the bolt bedy (eee figure 203-1).

\i

~R;%%g‘le”en”‘eleaaeptaim~u El-nt

I FIGURE 203-1. .

lY.RsII-~ . Type II bolts are designed

,; removed by overcomlag tbe frictloti force of the retainims
figure 203-2) .

1;

to be installed and
elements ( aee

FIGURS 203-2. .

203.1
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2. e to R~

MIL-B-23964
N.IL-&83050
AN31O
AN320
KS3369

M914144
MS14145
KS14146

W17825

&17826

MS21125

K321126
NS21128
M$21130

M21224

K321244
MS27576

l@27577

“kEi33540

Bolts, Self-Retaining, Positive-Locking
Belts, Self -Retaining, Impedance-Type
Nut, Plain, Caatellated, Airframe
Nut, Plain, Caatellated, Shear
Bolte, Self-Retainina. Poeitive-Locking, CRES”90 ksi F.., 63 ksi

Lightweight, Cae.tellated, 4500F
Lightweight, Thin, Castellated, 45o0F
Castellated, Hexagon, Counterbored Captive

Ceatellated, Hexagon, 2500F, Non-t4etallio

Caetellated, Hexagon, 2500F, Thin,
t.

Ftu, %mgon Slotted -&.ad, 450q
--

Nut, Self-Lockimg,
Nut, Self -Looking,
Nut, Self-Looking,
Uaaher, 4500F
Nut, Self-Locking,
Insert
Nut, Self -Lonking,
Non-Metallic InserL
Bolts, Self-Retaining, Pnsitive-Looking, CRES 90 kBi F~u, 63 ksi
Ftu , Pan Head, 4500F
Spacer, Grnoved, Self-Retaining Belt, Aluminum Alloy
Spaoer, Greoved, Self-Retaining Salt, CRSS
Bolts, Self-Retaining, Positive-Leeking, CRES, 90 kei F*U, 63
kei Ftu, - 1000 Flush B+, 450°
Nut, Self -Looking, Ca.etellated, Hexagon Counterbor6d, Captive
Washer, 2500F, Non-Metallic Insert
Nut, Caetellated, Hexagon-counterbored, Captive Waaher, 4500F
Bolte, Self-Retaining,’ Impedance-Type, 95 ksi F8U, Hex Head,
4500F
Salts, Self -Retaining, Impedance-Type, 95 kei F~u, Flugh Head,
4500F
Safety Wiring end Cotter Pinning, General Practices for

3. ~. Faataners in the category established by
this requirement’ shall be subjeot to tbe following design and usage
limitations.

3.1 ~. Tbe joint shall be deeigned so that with a self-retaining
bolt installed, the joint integrity la not dependent on wanbers or any other
nomnall y removable parte, otbe”r than tbe bnlta. Heximum of two waahere maY be
used to adjuat for tolerance variation and, when required, they aball be used
under tbe bead of tbe bolt, but not under tbe nut. Bridging spacara may be
used on DOaltlVO-k20kiMg bolte OnlY. Illuatrationa of aooeptable joints are
presented in figure 203:3.

3.2 JWBQ. Self +etainimg
used in accordance uitb tbe

bolts aball be of ang approved type and shell be
folloving design and usage requirements.

...’
- -. .. . -.-k- -

.203.2

.)

?

,

Downloaded from http://www.everyspec.com



I

I (“

MIL-STD-1515A
REQUIREMENT203
24 September 1979

.

.. .
. .

\; 203.3

I

Downloaded from http://www.everyspec.com



MIL-STO-1515A
RSQUIRSMENT203
2ti September 1979

3.2.1 Self -ratainins bolts 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 gystems.

3.2.2 The bolts shall be additionally leeked in position by nonself-leaking or
self-locking castellated nuts properly secured by cotter pins in accordance
with US33540 .

3.2.3 When gel f-wtained bolts that are not identified by an MS Pert ntier
are used, the retaining element and its locking device shall be a design used
on bolts that have qualification appreval to MLB-23964 for positive-locking
bolts and MIL-B-83050 for impadance-t ype bolts. :

.3.2.4 Self -rataining bolts thet have had the retaining elemant or leeking
devioe raworkad or raproces.ved shell not be used.

3.2.5 Bridgiog spacera shall not be used with impadance-t ypa bolts. Bridging
apacera shall be selected from 14S21126 or 14S21128.

3.2.6 Counterborad caetellated nuts with captive washers shall be selected
from US14146, H821224, or ILS21244.

3.2.8 Impedance-tyW bolts (Typa II) shall not be used in control systems of
Navy airoraft.

3.3 ~. Corrosion-resistant” steel ~ts are prafarred over alloy
steel parta.

4. Fe.atenera in the category
established by this requirement shall be’ selected from and spacified by
standard part numbers in documants listed in paragraph 2.

5. ~. Table 203-1 is presented as an aid in
the selection of self -retaining bolts.

.)

1,)

. ,

.,

203.4
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TAELE203-1. Aid in t~on Of self-~.

Temper-
Haad Drawing Procurement ature
Style Number Specifications Material Limit Finish Remarks

Hex HS3369 MIH-2396i CRES 4500F Pas8ivated Positive
LockiW

Pan l@21125 MIL-S-23964 CRES 4500F Paasivated Positive
Loekiw

Flush )LS21130 kiIL-s-23964 CRES 4500F Pasaivated Positive
Locking

Hex MS27576 MIL-E-83050 CRES 4500F Pasaivated Impedanae
STEEL cadmium Typa

Plated

Flush US27577 IuL-S-83050 CRES 4500F Passivated Impedance
STEEL Cadmium Type

Plated

203.5
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NUTS

?41L-STD-151>A
REQUIREMENT204
24 September 7979

1. EUCQQSS. This requi~ment provides the oriteria for selection of nuts
established as approved hardware for use in airframe strucural joining.

2. ~

PF-N-836

MIL-N-7873
IUL-N-8922
NIL-N-8984
NIleN-8985
NIL-N-25027

ML-STA 143

AN256
AN31O
AH315
AN316
2s320
NS14144
lks14145
FIS14146

W14156

MS14164

=17825

=17826

=20500
KS20501
K21042

U321043

M21D44

!S21045

!521046

I
‘

Is21047

ls21048

M21049

P62105O

Nut, Square, Hexagon, Cap, Slotted, Castellated, Clinch,
Knurled, and Welding
Nut, Self-Locking, 1200°F
Nut, Self-Locking, Steel, .220 @i Ftu, 4500F
Nut, Self-Locking, Steel, 260 kei Ftu, 450W
Nut, Self-Looking, Steel, -180 kei Ftu, 4500F
Nut. Self -Loekitk?. 2500F. 4500F. and 80QoF. 125-.—. -. kei Ftu, 60
ksi Ftu end 30 kai Ftu
Standards and Specf iaationa, Order of Precedence For the
Selection of
Nut, Self-Locking, Right-Angle Plate
Nut, Plain, Caetellated, Airframe
Nut, Plain, Airframe
Nut, Jam, Hexagon
Nut, Plain, Caetellated, Shear
Nut, Self-Looking, Lightweight, Ceatallated, 4500F
Nut, Self-Locking, Lightb’e@ht, Thin Castellated, 4500F
Nut, Self-Locking, Caetellated, Hexagon, Counterbored,
Captive h%.sher, 4500F
Nut, Wheel, Self-Look~, Planged, Steel, 180 ksi Ftu.
4500F, Spline Drive
Nut, Uheel, Self Looking, Flanged, Stael, 220 ksi Ftu,
4500F, Spline Drive
Nut, Self 100kins, Caktellated, He-on* 250°F Non=etellic
Insert
Nut, Self-locl&g, Caatellated, ieragon, 2500F, TMn,
Non-metallic Insert
Nut, Self looking, Hexagon, 12Q0’W! 125 kei Ftu
Nut, Self Locking, Plate, Two LUS, “1200°F, 125 kai Ftu
Nut, Self Leoking, 450%, Reduoed Hexagon, Reduced
Eeight ~ Ring Base, Nonoorrosion Resistant Steel (AsN)
Nut, Self-locking, 80DeF, fiedueed Hexagon, Redueed Height,
Ring Baae, Correeion” Resiatent Steel (Aag)
Nut. Self Leokina, Eaxasori-resuI.= Eei@t, 250~, 125 ~i
Ftu”and 60 kei F;u (Ad
Nut. Self Loekins, Hax&son-res@.ar Hei.sht, 4500p, 125. ksi
Fw” (Aag)

.

Nut, Self LOOki.IISH~On regular Hei@t, 800°F, 125 kei
Ft (Asg)
Nut, Self-looking, Two Lug, Low Hei@t, StaSSl, 125 bi F*,
4500F
Nut, Self-1ocking, PM&, Two.Lug, LW Height, cm, 125
kai Ftu , 4500F
Nut, Self -locking, Plate, Twe Lug, 1000 Countersunk, Low
IAeight, Steel 125 kei Ftu, 450°F
Nut, Self-locking, Plate,. TWOLug, 1oo” Countersunks LOU
Height, CRES, 125 ksi Ftu, 450°F @ 800°F

3
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K321051

MS21052

F521053

!’S21054

~21055

NS21056”

FLS21057

H321058

KS21059

FS2106O

Ms21061

FS21062

(
M21063

Is21064

K21065

M+21066

kS21067

IL521068

R321069

&21070

R321071

NS21072

lS21073

=21074

!S21075

~21076

i I5321077

Nut, Self-locking, Plate, One Lug, Low Height, A11oY Steel,
125 kgi Ftu, 450°F
Nut, Self-locking, Plate, One Lug, Low Height, CRES 125 ksi
Ft”, 4500F tmd 8000F
Nut, Self -locking, Plate, Alloy, One Lug, 1000 Countersunk,
Low Height, Steel, 125 ksl Ftu, 450°F
Nut, Self -locking, Plate, One Lug, 1000 Countersunk, Low
Height, CR8S, 125 ksl Ftu, 4500F @ 8000F (Ae8)
Nut, Self -locking, Plate, Corner, Lew Height, Steel, 125
ksi Ftu , 450°F
Nut, Self-locking, Plate, Corner, Lew Height, CRRS, 125 ksi
Ft”, 4500F and 8000F (A.w)
Nut, Self -looking, Plate, Corner, 1000 Countersunk, Low
Height, Steel, 125 ksi Ft”, 4500F
Nut, Self -locking, Plate, Corner, 1000 Countersunk, Low
Height, CRES, 125 kei Ftu, 4500F erid 8000F (tig)
Nut, Self-locking, Plate, Two Lug, Fleatins, Low Height,
Steel, 125 kei Ftu, 4500F (Asg)
Nut, Self -locking, Plate, Two Lug, Floctins, Low Height,
CRES, 125 ksi Ftu, 4500F and 8000F (ASK)
Nut, Self -looking, Plate, One Lug, Floating, Low Height,
Steel, 1~, kai Ptu, 450W (~8)
Nut, Self -looking, Plate, One Lug, Floating, Low Height,
CRES, 125 ksi Ftu, ”4500F and 800W (Ae8)
Nut, Self-1 ocking, Channek, Fbatiog; . Low Height, Steel,
125 ksi Ftu, 2500F
Nut, Self -looking; Cbcnnel, Floating, Low Reight, Steel,
125”ksi Ftu, 4500F
Nut, Self -looking, Chinnel, Floating, Low Height, CRSS, 125
hi Ftu, 4500F and 8000F
Nut, Self -locking, Channel, 1000 Coumtereunk, Floating, LOW
Height, Steel, 18 kei Ftu, 2500F
Nut, Self-locking; Channel, 100o Countersunk, Floati~, Lou
HeigtIt, Steel, 125 kei Ftu, 450°F
Nut, Self -locking, Channel, .100o Countersunk, Floating, Lw
Iieight, CRSS, 125 kei Ftu, 4500F and 8000F
Nut, Self -looking, P1.ite, Two LUS, Reduced Nivet Spacins,
bow Height, Steel, 125 kei Ftu, 4500F
Nut, Self -lookiog, Plete, Tim Lug, Reduced Rivet SK@SMnS,
Low Height, CRSS 12S ksi Ftu, 4500P tid 8000F
Nut, Self -lmklng, Plate, One Lug, Redueed Rivet Spaolng,
Low Height, Steel, 125 kei Ftu, U500F
Nut, Self-locking, Plate, One LUS, Reduoed Rivet Spao@3,
LOW Height, CRES, 12s kei Ftu, 4500F - 800°F
Nut, Self-1ooking, Plate, Corner, Redueed Rivet Spaoing,
Low Eel t Steel 125 kni Ftu, 4500F
Nut Se f-focking, Plate Come
LowFIiei$, CRES, 125 ks~ Ftu. %Ou~~d8~~Wt ‘molu’
Nut, Self -looking, Plate, Two Lug, Fleating, Reduced Rivet
Spacing, Low Height, St6el, 125 kei Ftu, 450°F
Nut, Self -looking, Plate, Two Lus, Fl=tins, Reduoed Wmt
spacinR, Low Height, CRgS 125 hi Ftu, 4500F -d 800°F .“
Nut, Self -locking, Plate, Two Lug, Floating, Non-metalllo
Insert, Steel, 125 ksi Ftu, 2500F

204.2
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IS21078

FS21079

IS2108O

IS21081

M21082

FS21083

FS21084

B21085

K521086

!4S21087

KS21133

621224

!s21244
Pt321245
KS27130

FSFC 10M9OOO1

NAS577

NAS 1291

NAS 1329

HAs 1330

NAS 1873

HAs “1474

JJAs 1770
I

HAs 1771

NAS 1772

NAs 1773

MIL-STO-1515A
REQUIREMENT204
24 September 1979

Nut, Self-locking, Plate, Two Lug, Non-metallic Insert,
Steel, 125 ksi Ftu, 2500F
Nut, Self-locking, Gang Channel, Non-metallic Ingert, 125
ksi Ftu , 250°F
Nut, Self-locking, Plate, One Lug, Non-etalllc Int!ert,
Steel 125 kai Ftu , 250°F
Nut, Self-lecking, Plate, Corner, Non-metallic Insert,
Steel, 125 ksi Ftu, 2500F
Nut, Self -locking, Plate, One Lug, Fluatins, Nonmetallic
Insert, Steel 125 ksi Ft”, 250°F
Nut, Self -leoklng, Hexagon, Nonmetallic Insert, Low Height,
2500F
Nut, Self -loakbg, Steel, 220 kai Ftu, 4500F, Flanged,
MS 33787 Urenchlng Element
Nut, Self-leaking, Steel, 260 kai Ftu, 4500F, Flanged,
MS 3378’7 Iirenching Element
Nut, Self -looking, Plate, Side by Side Reduced Rivet
Spaoing, Low Height, Steal 125 ksi Ftu. 450°F
Nut, Self -leak.ing, Plate, Side by Side Reduced Rivet
Spacing, Low E,eight, CRES, 125 kai Ftu, 450°F -d 800°F
Nut, .Self-loel$ing, Steel, 180 2s1, Ftu, 4500F, Flanged,
MS33787 Mrenc!hlng Element
Nut, Self-locking, Caatellated, Hexagon, Counterbored,
Assembled Washer, 2500F, Non-metallio Insert (For Self
Retaining Bolte )
Nut, Caatellated, Hezagon, Counterbored
Nut, Self -Locking, Hexagon, Thin, 4500F, 70 ksi Ftu
Nut, Plain, Blind, Rivet-flat and Counterwnk Head, Open
End
Requirement and Procedure for Contamination Control Due
to Vacuum Outgasaing ,,

Nut, Self Locking, Barrel Floating (Note: Code nXn nOt
approved for general use. ) (14 June 74)
Nut, Self -Locking, Hexagonal, Low Height, Lightweight,
4500c, 8000F* (Ref. 7)
Nut, Blind Rivet, Flat Head, Internal Thread, Nmlocklng
(Frae Runni.nN) or Self-Loe~ (14 June ‘74).
Nut, Blind, Rivet, Couoteraunk Head,. Internal Thread,
Noaleoking (Free Running) or Self-Leckins (14 June ’74)
Nut, Self -looklng, Plate, Twe Lug, Cap, Floating,
Self-Sealing (14 June ‘74)
Nut, Self -looking, Plate, Two Lug, Cap Floating, Reduced
Rivet SpaoinS, (14 June ’74)
Nut, Self -Leoking, Plata, Tue LUS, Low Eeight,
Counterbored, 160 kei, 4500P, .800W* (Oot ‘74)
Nut, Selr-Leokimg, Plate, One Lug, Low Height,
Counterbored, 160 kai,. 4500F, 800** ( Oot., ‘74)
Nut, Self -Lecking, Plata, .tirner, Low Height, Counterbored,
16o ksi , 4500F, 8000P* (Oot. , ’74)
Nut, Self -locklng, Plate, Two Lug, Low Height,
Counterbored, Floating, 160 kii, 4500CF, aad 8000F*
(Oct., ’74)

204.3
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HAS 1774

HAs 1775

HAS 1776

HAs 1777

NAS 1778

HAs 1779

NAS 1780

NAS 1781

NAS 1782

NAS 1783

NAS 1784

NAS 1789

HAs 3350

SUPERSEDES
REQUIREMENT204
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Nut, Self -Loekiag, Plate, One Lug, Lew Height,
Counterbored, Floating, 160 ksi, 4500F end 8000F*
(Oot ‘7 4)
Nut, Self-Lacking, Plate, Two Lug, Law Height,
Ceunterbored, Reduced Rivet Speoing, 160 ksl, 4500F, 800~~
(Ott ?74)
Nut, Self-Loo~, Plata, One Lug, Lcn fIei@t,
Counterbored, Reduced Rivet Spaoiag, 160 ki!i, 4500F, 8000F*
(Oot 974)
Nut, Self-Leoking, Plate, Corner, Low Reight, Counterbored,
Reduced Rivet speciag, 160 kai, 4500R, 8000F* (Ott ’74)
Nut, Self -Locklmg, Plate, One Lug, Low Eeight,
Counterbored, Side by Side, 16il kal, 4500F, 8000F*
(Ott *74)
Nut, Self -Lookimg, P+ate, Two Lug, Low ~eight,
Counterbored, Fleatimg, Reduoed Rivet Specimg, 160 ksi,
4500F. 8000Fe (O& *74)
Nut, ielf-Loek&, Plate, Two Lug, Low Height, 100°
caumtersumk 160 kei, 4500P, 8000P (Oot 974)
Nut, Self-L.eeking, Plate, One Lug, Low Height, 100°
Ceumtersumk, 160 kBi, 4500F,. 8000F~ (Got ’74)
Nut, Self-Loeklng, Plate,, Corner, Low Height, 100°
countersunk, 160 ‘kmi, 4500P, 8000Fa (Oet ’74)
Nut AseemblY, Self-Leaking, Oang Channel, Low.Heisht,
Ceunterbored, 160 kei, &IOOF, 450W, 8000Fs ( G6t *74)
Nut Aseemhly, Self-Looking, Gang Cbaaael j Low Height,
Counterauok, 160 kmi, 250~, !W30F, 8000Fa (Oat e74 )
Nut, Self-Locking, Plate, Side by Side, Floatimg, Low
Seight, Reduaed Rivet Sp@ng, C Bor@, 160 kai, 4500F,
&oop

Mute, Self -Leoking, 4500F, M@ Qualitya (Rev. 1)

9N0 Acceptaaae Notice.

3. ~. Fea&era in the category’
established by this requitiment shall conform to the dooumente specified in 2.

~. ~. Faetenera in the oategory estebliehed by
thla requirement shall be eubject to the folL~ design amd usage
limitations:

.“ ,., -
a. At joimts in aontrel systems at simgle attaohmnte or where 10SS of the
bolt wauld affeot safety or flight unless the thraaded parts are held by a
positive looking devioe that raquiras phearlag or ruptura of M9t.arials before
tersionai loads would relieve the initial strenaaa of the “aesembly.

.. .
b. On ally externally threaded part that serves U’ “&I Ma of rotetion for
aaother part Umless there are no possible torsional loeds which mm be applied
to either the externally or intermelly threaded part in sunb a maamer as to
relieve the initial atreeses of the assembly, or umless the threaded parts are
held by a positive leeking device that requiras shearimg or rupture of material

..]

before torsional leads would relieve the initial stresses of the aggembly.
Example: Pulleys, cranks, levers, liakages, hinge pine, and cam followers.

204.4
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0. With bolts or screws on jet engine airoraft in
nut, bolt or screw could fall or be drawn into the
.,

MIL-STD-1515A
flEQUIREI’iSNT204
24 September 1979

locations where the loose
engine air intake duet.

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

e. Bolts, studs, or acrewa must extend throu@ the self-looking nut for a
length equivalent of two, threaded pitohea. Thie langth includes the chamfer.

f. Self-looking nuts whioh are attached to the etruoture shall be attached in
a ‘pnsitive manner to eliminate the possibility of their rotation or
misalignment when tightening la to be accomplished by rotating the bolts or
screws., The manner of attachment ehell parmit removal without injury to the
etructure and permit replacement of the nuts. When projection spot-welding is
used for attaching plete nute, control ehall be maintained in order that
remnval, by dr~lling. out the welds, permltg replaoemant with drilled plate
nuts.

g. Self-locking nute that have been reworked or reprocessed shall not be used
by contractors or field maintenance personnel of the eervioea.

h. Cadmium plated self-looking nuta shall not be used in contact with titanium
and titanium alloy bolts, screwg or studs and in application where the
operating temperatures exceed 4500F.

/.
(. i. Silver plated self-locking nuts shall not be used in contact with titanium

and titanium alloy bolte, screwg or etuds in application where the operating
temperatures exceed 6000F.

j. Silver plated self-looking nuts shall not be used with silver plated bolts.

5. . Fasteners in the category
established by this requirement shall be selected frem and speoified by part
numbers listed in Section 2.

6. ~. Table 204-1 la prevented aa an aid in
the selection of nuts.

6. I ~.

a. The ultimate stress alaseifioation (ksi) of nuts listed correapnnda with
the ultimate strength level of the mating extern#ly threaded fastener. The
ultimate streaa olasaifieation of nute listed ie a guide, end generally
obtained when tested with bolts having a minimum tensile strength graater than
the rated teneile etrangth of the nut. Consult epeoif lo standards for ultimate
tensile values and deteile.

b. Where possible and practicable, mating parts (except where flush head bolts
or anchor nuts are usad ) ehould have similar external wrenching oonf igurations.

c. When Outgassing characterigtias are a requirement, refar to Requirement

(:
102 and 103 and Marshall Space Flight Center document 10I49OOO1.

204.5
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MIL-STD-1515A SUPERSEDES
REQUIREMENT204 REQUIREUSNT204
24 September 1979 12 July 1978

d. Cadmium-plated nuts ehall not be uaad in space vehicle components or
systems. Nuts that are lubricated with dry Film lubricants may be used in
space applications provided the lubricant has been approved as meeting the
outgaaaing requirements.

-1

. ..

. ..-.

.

. . .. . . . ..

;.,. . .. .G. , .

204.6

Downloaded from http://www.everyspec.com



I

I
1! SUPERSEDES
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Olt2mate
mmlt.la
streaa ,

4s1

55

55

110

110

29

55

55

55

110

110

60

60

30

60

60

60

80

00

125

125

125

125

123

m-awing
hmber

2s315

AN316

42Q15

U2315

AS320

UW20

As320

As310

Amlo

ICS?1234

IE2 1244

IS21OS3

IS21044

IS21OS3

!E21OS3

its?1045

IS21245

lLS?lQ43

m2 104*

IE21044

K?21045

2S21045

ML-STD-1515A
REQUIREMENT204
24 September 1979

TABLE204-1. ~

TaPr-
ature
wt.- *tiw

PrOOuraant tion , al’
Speoificntlon lfatarisl % Platins Rmuka

PP.S-S36 umIIID 250 h~

PP-S-S36 u 450 -m

PP-11-836 steel 450 W=

PP-S-S36 aIP9 450 PaMlvatd

W-S-236 u~ 250 &dlzed

PP-S-836 Staal 450 Mm

PP-S-S36 mss 450 P8Mlvated

PP-PI-836 u-mm 254 Auodismd

PP-IW36 Stael . 450 &$ailm

PP. S-836 mm 450 PM81Tst0d

PP-S-836

PP-M36

. .

lu2Aw5027

laL-s-250zl

m2.-s-25o27

H.rL-2-2502i

PULA4S027

IUL-*250Z

1211.-W25O27

laIA-25027

2mA1-2s@

2UL-S-25027

PI12.-S-2SO27

steal w

A 286 ~ 430

u-mm

AMmilnm

w

am

Staal

steal

AS6C21kS

St4el

Csss

Steel

Csss

204.7

250

250

250.

250

450

450

,Ioo

250

250

45.3

450

m061zud

AuOdLzed

C&him

PMsiratd

&hi!m

Silmr

Qoailm

Panairated

-(m

Pasaimted
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HIL-STD-1515A
REW1RE14SNT204

SUPERSEDES
REQUIRE!ISNT204

24 September 1979 12 July 1978

T~LE 204-I. ~ ~ntinued

_)

TmwI-
●tilra
LIBtta-

Pmmlr9ent tloa,
Sb=iri-tlcul Im.erial %

~ CmItinud

Ulttaato
Tensile
Sttwaa ,

U

Coattql
m’

Phtlr@ S9uk8
Orwing
Itiu

MI.L-S-25027

laL-tL1873

labs-25027

mss

Cs29

A 286 CSSS

800

1200

450/s00

450

450

450

WI

450

WI

450

125

125

125

IE21046

m20500

w 1291

Stlmr

mw
Stlmr

160

180

180

!s?1042

m21133

IS14 156

lul.-2-25ozf

sIkS985

lUIAW985

stael

St8el

Stati

ILS21OS4

m14164

220

Sio

UbS-@22

tuL+-S922

Stool

Stw2

:)260

260

m14 164

IE21025

KU-2-2922

laL-u39s4

steel

m-s-25027 Staal - S50

lalAM5027 Steti 450

laL-s-25027 M m

luL.s-2sozr St8el 450

i ““35 .

60

95

125

Imlna

IS14145

m17825

?S14144

llnA.25021 Stati 450 -m

-s-25027 Stal 250,.caoml-

,.

60

60

m14146

US?1224

I 20U.8
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I

I

1

ii

,.
!’

1;

!1

,.
t

1

I,: ,

I,!

r-*r-
●tulv
L2ait.&

PmoOtvment tlon,
sp0MAEat20rl IMeriml %

Ulttita
Tensile
stress ,

&i

axtilw
or

Plst14g
Or.stins
Smber

1520501

m tea?

MS?104B

U%?I04S

2S? 104P

= 1030

ILS?W30

M? 1051

K%?1052

?m 1052

K221033

PS21054

MS?1054

PCS?1055

KS?I056

m? 1056

m W’/

Frs?705.9

I& lo5a

B6ukn

IUL-*T8?3

mL-m+5027

PuL-n-25021

KF&&23021

/a&%25021

PlIMH50a

la&kk25027

ka2AH50zI

mL-w2s021

mL-PJ-25027

PaL-m-250zl

mM1-25027

laL4H3021

20&&23021

2aL-s-ao2r

PuL-2w502r

PaL-s-m.n

JaL-2H5027

PmL-a-z50z7

mss

St+al

CsEs

Cms

steel

Cn2s

C2Es

steel

C222

C22S

Steel

C21U

2sss

w

m

1200

Q50

450

Soo

450

450

Soo

450

850

Soo

050

m

Soo

450

450

Soo

~“

450

200

125

L?5

123

925 2 Lw.,
w Eai@lt

125 2 LUS,
Cuuntermmk

125 PM81v8tdf
mm

S1.lrer

2 Lus.

125

12s

2 w,
mumtermmk

1 LIM,
@u II*@t

125 Puaivatedf
my ?-

S2.lmr

1 lug,
m 5102.2ht

1 w,
* -t

125

123 1 Las.

1 LW*
Camtummk

125

125

1 Lug,
mullt.ormmk

2mwr,
bu B82sht

125

*2S

mroer,
h mlstlt

CmnOr,
@u Lldsht

125

1.?3

125

StsOl m?mr ,
a.uutarmn12

I(” Csss Oiwner,
Camtaramt

204.9
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REQUIREMENT 204
24 September 1979

Uoltlmtl.

strem ,
ksi

*25

125

I
125

125

125

125

125

15

l“’ 125

125

125
i

1, 12s

I 125
1

I 125

I 125

12s

I 125

I 125

I !25

TABLE .204-1.

Omlins
Mlmt.or

)E21059

K2106O

FS?106O

U321061

Is? 1062

~ 1062

IS21063

2s? 1064

22S21065

KS21065

IS21066

= 1067

Ss?106s

2LS?106S

m 1069

IS?107O

mlolo

tS21072

MS?1072

Its? 10?:

SUPERSEDES
REQUIREMENT204
12 July 1978

~ tintinued

Ta$.al=
●ture
Lmita- matlql

Pnm-nt tion ,

Smlftitl.m

or
mmhl ‘+ Platllag B~a

~ l%ntlnlld

IuL-z-z!iozl

nIL-sa5027

IalA1-zso21

!UL-2=2S027

MIbs-aozl

2aL-s-25027

tu2.-2M5o2l

MIL-sasozi

Ia&u+zlozl

tuldH5021

211L-2-25027

nIIA-ao27

n2L+-250z7

2aL-s-2soz/

mAw5021

2abw502r

lu2Ax5021

ra2A-2502P

IaL-n-250zr

flz.u-2sG.?l

Stml

Cl@s

CsBs

StOal

C2ss

Cs2.s

St8e2

steal

Csss

2sss

Stmel

Stael

Css2

Csm

steel

aoi9

2sss

Csm

isteml

204.10

450

450

Soo

&50

450

800

250

450

454

Soo

250

450

W

Soo

450

w,

&o

450.

Soo

W

2ad8ilD

Pr.salvated
Ory F2h

S2.lnr

CadDi-

CadAln

PM.slntOo/
Za?y?ih.

surer

Panshtw
LrJrilm

surer

2 Lu2 , Ploatll?g

2 Lus, Float&g

2 Lug, Ploau.ng

! 1 M, ndbs

1 LUS, P1.xtin2

1 Lus, PkMtluz

Altminm
maonal

Css9 Olaarlel

CRsB aMuMMl

CPM aunnal

Abmlnm
Uisnnel ,Cauntarmnk

CPM aluu19L,
muotarauak

Ss2s LalllmMl,
Cwntarmlnk

Csm alanmal,
cmmta77UMk

2 Lu2., SOoweo

SD@W.

;-g Lug, Raduoed
.

2 LUZ, Radwed

~

1 Lust neduced

~

1 LW, Mowed
Spmolns

Corner , Radueed
Smmz

)
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REQUIREMENT20 U REQUIREMENT204
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TMLE 204-I. ~ tintinued

Ulttmste
Tensile
Stress,

ksl

K?5

125

125

125

125

125

125

123

n5

123

125

125

123

125

125

Omtins
Beer

m21074

se21014

Q1075

u2?1076

Hs?1076

E 1077

us? 1078

=1079

=10s0

!L521OS1

Ms210i12

s1oS6

=4?10s7

IIS21OS7

us 1473

us 1473

w 1474

UA9 1074

As256

A2L256

T-uer-
atura
Llmlta- Cuatsns

Pruomnt t ion, Or
Speoirtit im mtertd ‘% Plat*

~ bltimwo

212L-%?50Y7

H12AL2S027

121L-IH502Y

mId-230zY

KUA-2502Y

KU41+502Y

IUIAI-25027

MIIAi-25027

NIL-N-25027

2UL-S-2302T

1UL-UZ50Z%

MMi4502i

n2M&50z7

2Yxb&250zl

Iabn-aozl

labk23027

iaL-w250z7

2uL-s-250n

N3SAW5027

2aL-s-25027

mm

CsFs

steal

CssS

Csss

ste41

.Ytael

Steel

Ste42

Ste&

stall

steel

Css3

CRE2

Staal

also

StaOl

am

A21mlnul

9*1

204.11

450

800

450

450

&o

250

250

2s0

2s0

254

250

WA

450

Soo

225

*O

225

450

250

250

PaMlvaw
Ory ma

Surer

-1-

PaSdnted/
2ey Piu

silver

Cadml!m

Cadmilm

QABilm

Cadmim

Cdmlm

CaBlun

Cdmllm

Puaintodf
Ry ?i.h

Silver

~

Si2ve.r

lxddlD

StWer

Anodized

cadmium

On’ner . s8duQ80
swum

(%rner , Reduced
SW*

2 Lug, P20attns
Mduoeo Sming

2 LtJS, Float@
17eouoed Spaalng

2 LILS, P20atiw
R8dumd Slmlng

Uylon Znmrt,

z-

Uo+met.allia
2nsert,2LW

Uylon Znse.rt,
Qlamml

Uylan Znsert,
1 LW

Won YnaOrt,
CwnOr

Il;lon Xnmrt,
1 *, FIOstlng

Side-by-Sida
ReduOd Spuliq

Stde-by-side
Sduaed Spmlw

Side-by-slti
BedWed Spflalw

Ss2f SMllns

self Sauur%

S02f saw

Sdr SM21ns

iugbt An@.

Sight Angle

I
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MIL-STD-1515A sUPERSEDES
REQUIREMENT 204 REQUIREMENT 204

I 24 September 1979 12 July 1978

‘TABLE 204-1. ~ continued

-I=-
mtura
Llmi- . 03ating

orating Pmolb.ement tion , m
m-bar SFaOlrioatlon IllterLal % Plat*

.~ mntilnld

UIttite
remk
St.lwm*
kmi Rllnatia

IAS 17?0 us 3350 steel

Csk3

CI12S

St4el

Sael

(X99

St-sol

Ci2s

steel

mss

Steel

450

Soo

Soo

450

450

?@

W

600

450

160 t Lw5, Lou
Bdsht

2 Lus, bW
might

160 SAS mo mM1-230zl surer

I

I

I

I

I

I

L

160 us 1771 KIL-S-2S027 silver 1 M, law
130t8bt

160 w 1771 UAS 3330 C4mmr,
Mu Height

160 962 1772 SLS 3350

US 1772 KIIA1-250zf

lLu3,1au
130isbt

16o sum Cmn4r,
Lou Ileistlt

316o

16o

16o

16o

16o

EM 1773 Sss 3350

SM 1713 2aL-s-25027

263 1774 ER 3350

us 1774 IUL-S-23027

S6S 1775 SAs 3350

2 M, Float@

2 Lw, Flmtmg

1 Lus, Floatlns

1 LL6 , Fk.atius

450

16o w 1775 lalA+30zl Sllnr 2 llw , ROduoOd
L!+90icg

16o

160

us !776 us 3350 sta*l 450

Soo

450

1 IAs, RedWed
!spbolrg

us t776 lUbGo2r IuLrer 1 Lust R90wad
spaO*

Cm7mr, R.dumo
-*

160 Msm MAS33S0 23s9

Csss

Stael

Cs2s

us 1777 sIbx?5027160

160

(brmr, Reduoed
Spwlmg

WO

600

450

us n78 us 33s0 -ilm 1 Lw,
St&3-by-SiOe
Saduod spOLns

Skr 1 Las,
Sid*by-SiOa
Redlloai Spmti --

160 m ln8 laL-fW50s7

160 Sls 1779 lus 3350 2 Lus, Flwtins. d
%dwad Smcire

204.12
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ultimate
Tensile
stress ,

kai

160

160

160

160

160

160

160

16o

160

160

160

160

160

160

160

TABLE

P41L.STO-1515A
REQUIREMENT 204
24 september 1979

204-1. ~ ‘ntinued

Temper-
ature
Limita- Coatiw

Drawin2 Procurament tion, or

Number specification Material % Platirli

~ C9ntinued

AIAS1779 mL-N-25027

HAS 1780 NM 3350

HAS 1780 HIL-N-25027

HAS 1781 NAS 3350

HAS 1781 IUL-N-25027

NAS 1782 HAS 3350

HAS 1782 141L-N-25027

NAS 1783 HAS 33501

NAS 1783 HAS 33501
kuL-N-25027

HAS 1780 MIL-N-25027

HAS 1784 NAS.33501
HIL-N-25027

HAS 1180 ImS 3350/
IP2L-N-25027

NAS 1788 IUL-N-25027

HAS 1789 NAS 3350

HAS 1189 IU1-11-25027

CS22

Steel

Csss

Steel

CR2S

Steel

CR2s

Steel I

Steel/CNSS

Cnti

stmelfCSES

steOl/cNss

CRSS

steal

CR2S

800

450

800

450

800

850

800

250

450

800

250

450

800

450

800

Silver

cadmium

silver

Cadmllm

Silver

Cadmtum

Silver

Cnomtuml

DrF Film

Cadmiuml
Dry Film

Cadmtuml
Oly Film

Cadmiuml
, Dry Fib

.,

Silver

Cadmium/
Dry Film

silver

2 LUS, Fl=tir@ ,
Reduoed SPaOinE

2 Lu2 , LOU Ne.isht
Cmnte.rau”k

z l,us , law Height
COunteraunk

1 LIJ2 , LOW HeiSbt
Ceuntermunk

1 Lus , LOWHeisht
countersunk

comer,
LOU Ilei2iht
C.Ountarsunk

COrnar,
Lou Neisht,
Counters@

AluuAnuM
channel,
caunterbor+

CR22 channel,
Caunterbom

CR22 channel,
COunterrnrn

AluminuM CbUUIel
Counters@

CR2S Channel,
COuntaraunk

cnss cbmnel,
C4nmtarauns

Side-by-Side,
Flcatlns

Reduoed SWO-

204.13
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MIL-STD-1515A
REQUIREklENT 204
24 September 1979

Ultimate
Ienaile
Stress,

hi

16o

645

90

125

lbO

45

90

125

160

60

115

130

100

TABLE 204-1. n of nu$s

Temper-
ature

SUPERSEDES
REQUIREMENT 204
12 July 1978

Continued

D?e.w1ns
Limlta- COatins

Procurement ti: , or
limber s.wslfication Nnterial Platins

SAs 571 IPIL-N-25027 steel 450

NAS 1329

NAS 1329

NAS 1329

WAS 1329

S2S 1330

MM 1330

R2S 1330

NAS 1330

m27 130

MS27130

ILS21130

min130

None

Male

None

None

None

None

None

None

Nom

hoe

Nme

6053-T4
Aluminum

1180 or
1110 steal

430 Csss

4037 steel

6053-14
Alurdnum

110s or
1110 St43el

430 Csss

4037 SLS41

6053-14
Aluminm

1108 or
1110 steel

JZ30cm

Smao

250

450

600

450

250

450

600

4X7

250

850

600

250

cadmium

Anbdi;ao

cadmium

OM with MM 578
retainer. Code
‘Xn not approved
for general usa.

s S2S blind ri?et
nuts are not son.
trolled by the
nilit.ar’y.

PMsi7atad 0s8 Oazy Mlf-
10.AC1IIS and
oloseo-c.nd t y*a.

cadmium

Anooizad

cadmium

P?.aslvatad

cadmium

AnOdized

PIvlslnt8d

● P8notes Obsrl.so .

-\,

\
\i

“’)
204.14
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SUPERSEDES HIL-STO-1515A
REQUIREMENT 208 REQUIRS14ENT 208
12 July 1978 24 September 1979

SPACERS

1. lUEQCHR. This. requirement shall establieh engineering criteria and
requirements for the use of epaoere in the design and construction of aerospace
ayatams .

MS21126 Spacer, Grooved, Self-Retaining Bolt, Aluminum Alloy
MS21128 Spacer, Gmeved, Self-Retaining Bolt, CNES
NAS 42 Spaoera Rivet
NAS 43 Spacers, Screw and Bolt
NAS 1056 Spacer, Sleeve-Rivet, High-Temperature, No~snetic
NAS 1057 .%acer. Sleeve-Screw and Bolt. fli$th-Temueratura. Nonmametic
NAS1786. i~st, electrical, - Meohanicai Eq;ipmeni.

3. QMinMQM

3.1 ~

3.1.1 ~. An item having a solid (unlaminated)
any shape and dagigned to maintain a predetermined dietance
parts. (Also see Requirement 210 Shims. )

oresa section of
between a.seembled

3.1.2 ~. A tubular ahaped item “with a round or hexagon
peripheral shape having two flat bearing surfaces perpendicular to the axia of
the centrally located hole and designed to maintain a predetermined dietance
between aaaembled parta.

3.1.3 ~.” .A rigid, cylindrical item having one or more
internal counterbores and/or external diametem. It is used in mechanical,
electrical, or optical devicee to maintain a predetermined distance between
aesembled parte or to provide looation for intermediate components located
between primary aaaembly elements.

3.1.4 WQQGJIM.” “’Essentially a sleeve .e.Pacex except that the diameter of
the centrally located hole exaeeda 75 percent o~the outside diameter and the
thickne.$s la legs than 25 percent of the outaide diameter. . .

3.2 ~. See tible 20&I

~. ~. Faataner aystenm in tbia category,
established by this requirampnt, aball be aeleoted f mm table 208-1.

(
208.1
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MIL-STD-1515A SUPERSEDES
REQUIREMENT- 208 REQUIREKSNT 208
26 September 1979 12 July 1978 “)

TABLE208-1. ~.

Type Basic “Par No Material

AL Alloy
2219 and
2024

Finish Remarks

Refer to the
applicable
Standard Drawing
for evailable
aizeB,
dimensional data
and complete
part number

Rivet
Spacer

NAS 42 Chem Film
or Chem
Film/
Anodized

Alloy
Steel
4130/8630

CRES 303

A-286 :..

cadmium
Plated

(1)

None

Pemivated

Note: Code A of
NAS 42 and 43
not appreved for
Navy use
(NIL-BUL-147)

NAS 1056

Inconel X None

NAS 43 Chem Film/
Aoodized

Screw and
Bolt Spacer

AL Alloy
2024

Alloy
Steel
4 130/8630

CRES 303

A-286

Inoonel X

Cadmiam

Plated
(1)

NAS 1057 None

Paasivated

None

.-,

)

#
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SUPERSEDES 141L-STD-1515A
REQUIREMENT 208 REQUIREMENT 208
12 July 1978 24 September 1979

TABLE, 208-1. ~. - cOntinued

Type 8asic Par No Material Finieh Namarks

Self-Retaining US21126 AL Alloy knodized
Bolt Spacer (2) 2024

HS21128 CRES Passivated
(2) 302/303

Post”, HAS 1’786 AL Alloy Anodized

Electrical 2024/201 1

(Internally Braaa cadmium
Threaded ) Plated

(1)

CNSS Paaaivated

Alloy Steel Cadmium
4130/8630 Plated
8740 (1)

(1) Cadmium plated spacers shall not be used in applications where
outgasaing IS a problem, nor in enclosed areag in the presence of
electronic equipment.

(2) Also gee Requirement 203.
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