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MIL-STO-1764
31 Janu4ry 1960

1. The pumosc of this bcmkfo- standard Is to provfde a comodfty type parts docuwt on uashem to aid
milita~ equi~t designefi and ●ngineers tn the selection of pnferwd washers.

2. This docunent amsists of an index of p-ferred standardization documents and a listtng of preferrtd
parts within these docments that have been selected w~th respect to configuration, sizes, lengths, materials,
and finishes for washers.

3. The selection of preferred documents listed in this standard and the selectioo of part nubm within the
pnfernd docwm?nts were made as follows:

a. $electfon of Oocunents

(1) Oocuments listed or scheduled for llsting In the Department of Oefense index of Svectfications
and Standards (0001SS).

(2) Oocummtsbfhich are active for desfgn.

(3) Oocments specifying part nunbers (dash nmbers) which designate specific sizes, materials and
finishes.

b. Selection of Part Numbers

(1) Byconducttnga thorough searcnana evaiuiition ofexisLin~O&pr~ur~tit ?R~GYA:$Gn.

(2) By ●valuation of Preferred parts listed in recent weapon system contracts.

(3) By evaluation of preferrx?d parts lists obtained from industry.

4. To increase the scope and ve~atility of th?s washer standard, periodic revisions will be develowd.
Results frcm Standardization studies, MILITARY PARTS CONTROL AOVISORY GRWP (WK4G) evaluations, ●valuation
of a new fmlly of washers and mccmnendations from interes@d ●ctivities will form the buls for these
rwisions.
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800

801

Masher, Lock, Rod End----------------------------------------------------- -------------

Masher, Lock, Spring, Helical ------------------- -------------------------------- -------

MASHER, Rf~SSEO

Masher, Fkcessed, Countersunk, One Surface - - . - - . - - - - . - - .- - . - - - . - - -- - - - --- -- - -- -- - - - --- -

Masher, Recessed, Count.emunk, Two Surfaces -- - - - - - . - - .- -- - --- -- - -- - - - -- - - - ---- --- - -- - --

Masher, Recessed, Taper Pin - - - - - - - - - - -- . - - - - - . - - -- . - . . -- -- -- - --- . - ---- - - - - -- -------- ---

K4StIfR, SHOULDERED AND RECESSED

Masher, Shouldered and Recessed, Diq~ed, 1~----------------------------- .---.-------

UASWR, SPRING TENSION

Uasher, Spring Tension -- - - -- -- - ---- . --- - - - - - - - - - -- -- -- - - -- -- - -- - -- -- -- - - -- ----- ----- ---
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1, SCOPE

1.1 scope. lh~s stan~ard Protilde$a llstlng of oreferwd washers encompassing the follouln$ character ~>-
tlcs:

d. Configuration
I

b. Size
4

c. Materials

d. Protective Codtings dnd Finishes

1.2 Purpose. The purpose of this standard !s as follcxts:

a. F’rovlde the designer with a ]lstlng of preferred washers to pmnote their use In design of ueapon
systems and equipments.

r). Control and m)nimlze the variety of washers used in military quipment thereby facilitating logls-
tlc supoort of the equlcmnt during Its life cycle.

1.3 @pllcatlon. To mlnlmlze the proliferation of washers, only the preferred part n-er listed herein lS
authorized for use in new design. All other part numbers, even though shown on current Military Speciflcat}on
Sheets, Military Standards (MS), Ndtional AerosDace Standards (NA.S), Aeronautical Standards (AS), and Air
Force/Navy Aeronautical standard< (AN), are not approved for use In new design unless approved by the cogn\-
zant Government procuring actlv~ty.

1.4 Intended Use. ]wlement this standard by including one of the folltiing options In the contract:

. 0--..8-- :~j~ e+.r.A,wA..”..””, “ :2 .3 s“Jcp?m7.t ● - .- --A ---- +.
w U** G*1U Usc

- .*.-A.-4 . ..-* . . ~“ em 1:~~~r

flIL-STD~i51<~W”Wh~n thus required,
W% *~-*9-* u SWL89 -a , .~-~,”- ,

only the washers listed in both the ●nd use type and this standard are

. acceptable. Use of other washers requires approval of the Govemaent procuring ●ctivtty.

b. Require this standard as a guide to be used with ●n ●nd use type standard such as MIL-STD-1471 or
MIL-STO-1515. Uhen thus required, the washers listed in the end use type standard and thfs standard are
acceptable. The designer must assure himself the washem listed tn both the ●nd use type standard and this
standard am not adequate for his requirenu?nt before using washem not Ilstid herein. Use of washers not
listed In the end use type standard requires approval of theGovemamt procuring activity.

c. Require this standard and indicate exceptions to it. When thus required, only the washers listed
in this standard and not excluded by the exceptions are acceptable. Use of other washers requires approval
of the Government procuring actlvlty.

d. Requite this standard as a guide. Uhen thus required, the designer must assure himself the Wdsher$
llsted in this standard are not adequate for the requirement before using other washem.

2. REFERENCED DOCLMENTS

2.1 Issues of Docunents. The folloulng doc~nts of the issue in ●ffect on date of invitation for bids or
re~ues t for proposal fOm a part Of this standard to the ●xtent s~cified herein.

SPECIFICATIONS

MILITARY

MIL-u-12133/l - Masher, SPrlng TensIon (8elleville Spring).

STANDARDS

MILITARY

69276

MS9320

%9482

m9549

MS9581

d

ddsher, Key-Cres, MS 5510. lWO Locking.

Masher, Flat - AM 6350.

Masher. flat - A% 5510.

- Washer, Flat - Steel MS 6437 or M 6485, Diffused Rickel - Catii- Plated, Countersunk.

- Ndsher, Flat - fW4S 551(3.

- Masher, Kev-Cres, APE 5510, 90° Locking.

. ...?

.

1
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sTNmARDs

MIL]TARV -

l1595E2

%9768

KS9880

NS9952

MS14151

MS14155

Ms14177

m157!35

MS15820

KS16212

MS171B6

..e. -----
nhtwoy

619070

HS2CHM2

?!S21206

US21258

k521307

ftS25081

!4s25440

MSZ7111

!!S27129

MS27183

m35333

HS35334

US35335

RS35338

MS35340

MS35790

RS45904

MS51848

US51859

—
Continued

Uasher, Key-Cres, Ak45 5510, 2?0° Locking.

Uasher, Flat-Cres. MS 552S or MS 5737, Countemunk.

Washer, Cup, Lock-Cres, AMS 5510.

Uasher, Cup, Lock-Spanner Nut Cres, PMS 5646.

Uasher, Flat, Round, Corrosion Resisting Steel (for Electrical Applications).

Uasher, Recessed Countersunk Two Surfaces. for Use with Wh~l Bolts and Nuts up to md
Includlng 180 KS! Ftu.

Masher, Recessed, Countersunk Two Surfaces, for Use w~th Uheel Bolts and Nuts up to and
Includlng 220 ~Sl Ftu.

Uasher, Flat-ttetal, Round, General Purpose (IN./W4).

Uashers. lock
.

idasher, Flat,

Uashtr, Drive

riasners, Key,

Uashers, Key,

Special Oesign. Galvanized Steel.

Metal, Round. Medium Series, Nonmagnetic.

(Synchro ).

iietaining, 6aii and iioiier bearinq, tight Series.

Retaining, Ball and Roller Bearing, Regular Serles-

Uasher, Countersunk and Plain, High Strength.

Washer, Countersunk and Plain, for Use with Bolts and Nuts up to ●nd Including 220 KSI
Ftq.

Uasher, Key, Retaining, Uheel Bearing.

Uasher, Flat (Square).

Uasher, Key.

Mashers, for Use with Aircraft Aluminun Tertnina]s.

Uasher, Key-Flat, General Purpose.

Masher, Ftnishtng-Countemunk.

Uasher, Flat-Round, Steel, Ca(kniwa Plated. General PuvOse (lN./M).

Uasher, Lock, Flat-Internal Tooth.

Masher, Lock-Flat, Heavy, Internal Tooth.

Uasher, Lock, Flat-External Tooth (lN./W).

blasher, Lock-Spring, Hellcal, Regular (Medium) Series, {!N./W).

Uasher, Lock-l+ellcal Spring, Extra Outy.

Uasher, Lock-Countersunk, 100°, External Tooth (lN./M).

Uasher, Lock, Internal and Extema! Tooth.

Masher, Lock-Helical Spring, Hi-Collar.

Masher, Flat-Plastic (Nylon).

“\
)

9.
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STANOARDS

MILITARY - Conttnued

RS51867 UdShQr, Metal, Flat, Plain, Rectangular.

MS172271 thru
MS172320 - Uasher, Key-Single, 8earing Retaining, AM 6350.

AIR FORCE-NAVY AERONAUTICAL

AN960 - Uasher, Flat.

AN961 - Uasher-Flat, Electrical.

SSi970 - Uasher, Flat, for Hood.

AN975 Masher-Taper Pin.

(Copies of specifications. standards, drawings and publications required by contmctom in connection
with specific procurement functions should be obtained frun the procuring activity or ●s directed by the
contracting officer. )

2.2 Other Publications. The follouing doc~nts form a part of this standard to the ●xtent specified
herein. Unless otherwise indicated, the issue tn ●ffect on date of invitation for bids or mq~t for
Proposal shall apply.

AEROSPACE INDUSTRIES iUSDCIATl@I OF AMERICA, INt. (AIA)

NATIONAL AEROSPACE STANOAROS

NAS39!3

NAS513

NAS549

NAS620

NAS 1099 .

NAS? ?69

NAS1197

NAS1252

NAs140\

NAS1515

MAS?587

NA51636

Uasher-Flush Type Ffnishing.

Masher-Rod End Locking.

bldSher, Nonmetallic-insulating, E~(?CtfiU~.

Udsher, Flat-Reduced Outside Dia~ter.

blasher-Bevel 9-1/2°.

Masher, Dimpled, I@.

Uasher - 50S2 Alundnun Alloy.

Masher - 7075 Aluminm Alloy Flat.

UdSher, Radius.

Uashers-Plastic and Synthetic Rubber.

Masher Plain and CSK, 12000F.

Uasher, Key, Dual Tab.

(~pilcat~on for copies should be addressed to the Aerospace Industries Assocfatlon of-rica, Inc.,
1725 De Sales Street, N.N., Washington, ~ ZOOM.)

3. OEflNITIUtS

3.1 ~ted lndu~try Standards. Any lndust~ Specification or Standard which is ?fsted In the ~par~nt
of &fen\c I_n_dexof Specifications and Standards (DODISS).

3.2 Qmnodity Ty w Oocunent. A ~oc~nt which lists preferred parts within a Federal SUPPIY ClaSSfffCatiOn
class or Item Nan. This document is to be used for selecting preferred parts for a neu desfgn when the docu-
ment 1s invoked as a contractual requirwmnt in conjunction with a parts control ~uireaamt.

3.3 End Use Type Oocment. A docwnt that lists pwferred documnts and establishes parts requir~nts
which am contractually bi ndlng for the design and construction/xanufactum of ● ueapm sfite9 or an ●stab-
~ished equi~nt category su~ as MIL-ST&]5]50

\,
I

, ./
3
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3.4 Milfta~ Pavts Control AdvlsO~ Group (WCAG) . A Oepartnwnt of Oefense orgmtzation whfch pmfdes
advice to the Mllltary Uepartmmts and rnllitary ccmtractom on the selection of parts in assi9ned ccsmodity
classes, and collects data on nonstandard parts for developing or tiating ~ilita~ specifications ●m!
standards.

3.5 Oefinit}ons of approved item names used In this standard are as foil-s:
—

Uasher. A perforated piece of metal, leather, or other XQterfa~ Of various Shapes and fonx5. it
is usedapri~ as a seat for ● bolt, nut, screw, rivet, or nail to distribute Pressure and to prevent
en&lse mtlon over m area surrounding a hole; to increase ear resistance in that &ma, and/or to Prevent
movement between two parts by means of restraining features creatid by the shape of Its edg~s.

(1) Uasher, Wvel. An I& having a centrally located hole and two fTat bearing surfaces which
are not parallel.

located hol~z)‘asherI Flnishtnq.
An item that Is flush flanged and of a cone ordlsk shape with a centrally

(3) Washer, Flat. h ttem with a centrally located hole, ● solid (not laminated) cress-section
and two flat parallel bearing surfaces. The flat parallel bearing surfaces may have ● rough ornachfne
finish, or a spectfied surface designation between 32 and 125 mlcrcdnch arittvnetfcal average (M) if required
for specified high toque wrenchtng requirements, but mst not have any of the following conditions: visible
or detectable means of lubrication; grooves; indentations or self-lubrication. The dimension of the centrally
located hole must be 75 perumt of the outside dia~ter or less. The thickness must be 0.006 inch or mom for
Itms less than 1/4 inch outside dfameter ●nd 0.016 inch ornvme for items with 1/4 inch or more outside dfa*
●ter. The thickness shall not ●xc~d 25 percent of the outside diamter or the shortest distance betxdeen
peripheral flats. The maximum limit of the tolerance or range applied to the thickness and/or outside diam
●ter must be used to determine compliance. 00 not use nominal values.

(4) UdSher, Key. Auasher of nonresilient material usually having two parallel bearin9 surfaces.
The outsfde andlor inside edges have one or more protuberances. The ●nds and/or ed9es may be prebent at any
.--v. h- &L- k....-dm~ e,tvfs*-c
●Ilyic LQ w= -“* 0.., --- ----- ~h~ keY~ nr ]U~S ~Y be f~tted into ke~ays {n adjacent material or they may
be bent over after application to hold or lock one or=xe Items tn place.

(5) Masher, lock. An ttem which fs usually round with ● centrally located hole. lts edges md
two bearing surfaces are so designed that applied pressure brfngs into play the spring tension ●ndlor fric-
tional lockfng principle whfch materially resists any tendency tcuard turning.

(6) Masher, Recessed. An item round in shape and havfng a centrally located hole. Both bearing
surfaces are parallel and lat. but one or both of the bearing surfaces must be broken by ● cwnte~re,
muntemfnk, or simflarly shaped recess.

(7) Masher, Shouldered and Recessed. An Item round tn shape having t centrally located hole. Che
bearing surface 3s flat, the other surface is in the fown of a raised boss (shoulder) having a flat bearing
surfdce. Either Or both of the bearing surfaces must be broken by a counte~re, countersink or similar
shaped recess. The thickness of the boss must not exued 25 percent of the boss dfaaeter.

(8) Uasher, Spring Tension. A bent sprfngxwtal washer with a centrally located hole. It 1s
designed to exert pressure axially when assetiled fn place.

Note: Reference must be made to 3.5.a above (the indicated n=), in order to understand the basic concept
whfch is inhewnt in the total concept of the it~na~s of 3.5.a.(1) thm 3.5.s.(8) ●bove.

4. GENEUAl STATEKNTS

4.1 Selection Pmcedun

4.1.1 Oocsarent Selection. The applicable section shall be selected dfter reviWin9 tk table of c~ten~s.

4.1.2 Part timber Selection (Preliminary). A prelimina~ selectlon of the a plicable part n-r shall be
made after reviewing !nmnnal par~ters (sizes. materials, tensfle st~gth lfsted in the sections.

4.1.3 Part Nwber Selection (Final). A final selection of the applicable part nmber shall be -de after
revimtfng the detailed mquirenents specified in the referenced washer doc~nts for suitability 10 the par-
ticular milftary equipaent being designed (considering the application and ●nvircmmntal conditions).

5. OCTAILED REWIREIENTS

5.1 We dettlled mui-ftts for prefemd washers ●m contained tn the appli-le washer doc-nt ●nd
associated pmcu~t specification. If there is disag~t betueen thencatnal par-tef% listed in tits
standard and the par~ter% specffted in the applicable washer docent or associated pmc~ t specffia-
tion, the paraaetem specified in the app~fcable washer docuxent or ●ssociated pmcurmmt Specification shall
Pfevai 1.

4

.
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6. NOTES

6.1 Dimensions. Dimensions shown in the sections contained herttn are in fnctus.

6.1.1 threfennced dimnsfons are nomml.

CUStOdldnS:
Amy - AR
Navy - None
Air Force - 11

RevlewAclJvrtles:
Amy-EA,Ml

fiavy-OS
&( force - Mne
DLA - IS

N5

User Actlvllles
Army - ME

Navy - Ec, SH
Al Force-None

Preparing bctlvfty:
Air Forte - 11

Agent:
OIA-ls

(Project 5310-0904)

‘1

) 5
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