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MILITARY SPECIFICATION

WASHER, SPRING TENSION

GENERAL SPECIFICATION FOR

This specification is approved for use by all Departments and Agencies of the Department of Defense.

1. SCOPE

1.I Scgge. This specification covers washers, spring tension, Belleville spring, wnve and curved.

2. APPLICABLE DOCUMENTS

2.1 ~

2.1.1. ~ Unless otbctwisespecified, issues of referenced

documents are those in effect at the time of solicitation. Information regarding the latest issue of government
documents snd adopted non-government documents can be obtained &am the Department of Def- Index of

Specification and Standards..

SPECIFICA’ITONS

FEDERAL

QQ-P-416 - Plating, cadmium f@ec&odeposited)

MHJTARY

MIL-S-5059 - Steel, Comusion-Resistant (1 8-8) Plate, Sheet and Strip
MIL-S-25042 - Steel Plate, Sheet and Strip, 17-7 PH. Corrosion-Resistant, precipitation Hsrdening
MfL-P-47 158 - Penebattt Inspection, Soundness Requirements for Materials, Parts and Weldments
MIL-C-81 562 - Coatings, Cltdmium, Tin-Cadmium and Zinc, (Mechanically Deposited)

Beneficial ccmtmmts (recommendations, additions, deletions) and my pettinent data which may bs of use in
improving tbii document should be addressed to: Commander, Defense Indusbial Supply Center (DISC), 700
Robbms Ave, Phila., PA 19111-5096, Am DISC-EFA, by using the self-addressed Standardizwion Document
Improvement Proposal (DD Form 1426) appearing at the end of this document or by letter.
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STANDARDS

MILITARY

Ml L-STD. 13126- Fasteners, TM Meth~d6, H@~&

(Copies of specifications, standards, hmdb~o&&w&&~@Ubfi@tion~ requ~edb m~ufacture= in
connection with specific acquisition fltnctions $Jdld be ob@uE &om the contacting activity m as directed by the
contracting OKlcer.) $

2.2 ~ . Unless othemise s@4&?&Q issa~ ot%fwatccd documents am those in effect at tbe
time of solicitation. Information regmdU@ltf@’Wt &@f@mt#$~&usren: documen~ not adOpted by *e
government ran bs obtained frtrm the 9t_gan”@tlFXncc.qon$ible~orthlet publication.

AMER3CAN NATIONAL STANflARDS I&@~@NS~

ANSVASME B46. 1 - Surfa~e Texiwe@ucfk@Ro@LnM’, V$avinex and LaY)
ASMWANS1 B 18.18.2- htspcciion a!t@@taii@&sumGe fOr Wglt-Volume Machine Assembly Fasteners

(Applications for copies should be addressed to the Ameriw ‘National Standards Instimte, 11 West 42nd Street,
New Yodc, NY 10036.)

AMSRICAN SOCISTY FOR TSsTl!NG AND ?@%13Rl&$ @STM)

ANSf/ASTM A380 - cleaning MdD+:@&S@M.sS&!Eq, .%uipmmt andSWM$ SWM
Recommended Practk-s for

ASTM B194 - Standard Spscific=diat firCop,WEBCWlll@Al!gYP~@, She- S~P ~d Roll~ BK
ANSf/ASTM E384 - Standard TestMethod s%t’&fbsc6!t@lus M%@rials

ASTM B633 - Elcctrudepoiited CMmg$ ofZimC@uIfa&md$tsel, Standard Specification for
ASTM A6g4/A684M - SfeeC Hi@t-C@oo, $%$r, ~o?@.~Of~d&2& S@n~d SP=ifi@iOn fOr
ASTM E1444 - fvfagrteti@utic[e=Oq ‘sfaI&l&EmcficefOr
ASTM F1470 - Guide for %$tsner &@ing,f~cSjJ&i@d Nfechanicaf Pmpsttira in Perfomrancs

[nspection
ASTM D3951 - Couunsrcial f?ack~g,, &amfrud l%ct@ for

(Applications for copiss should& addce-$o dre.~+w! S~ieV’ Of Tag ~d ~fi~. 1916 ~
Sb’set, Phila., PA 19103.)

SOCIETY OF AUTOMOTWB ENGRWU2RS, ~C@A@

AMS5519 - $teel, Comosion, tk..si$tilo~ $heeMnd.S.&ip I$& - $Ni (SAE 3030 1), Cold Rolled, 185 ksi
(1276 Mpa) ‘Tkde StWf@b ‘“ ‘

AMS 5906- Steel $h.eet ‘and &ifp.CosraSfOfi Rssi.sOm$ ISC2P. 9.ONi (SAE 30302), Cold Rolled. 185 ki
(1276 N@) Teqsife SWef@ ““

AMS5913 - Steel Sheet and Stri,pc (3rmsioil RW&hlt!$ t9t%. 9.2t4i (SA13 30304), Cold Rolled, 185ki
(1276 Mpa) Tensile .%engili

(Applications for copies should beaddressedtotie Socfe~ of!fiutiimotive Engineers, brc., 400 Commonwdb
Drive, Warrendale, PA 15096.)
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I
(Indu.my association specifications and stnndards are generally available for reference horn Iibrdries. They am

also dktributed among technical groups and using Federal agencies.)

2.3 ~. In the event of a conflict between the text of this specification and the references,

other than specification sheets, cited herein, the text of tiis specification shall take precedence.

3. REQUIREMENTS

3.1 ~ification shcels. The individual i:em requirements shall be ns specified herein and in accordance with
the applicable specification sheet. In the event of an y conflict between requirements of this specification and the

specification sheet, the latter shall govern (See 6.2).

3.2 -k&@rid. Recycled nnd reclaimed materials (see 3. 1) shall be used tn the maximum extent pmctiable.

3.2.1 ~. Spring steel shrill conform to any of the steel Gtadcs 1070 thru 1095, (UNS 10700 tbm

UNS 10950), m specified in ASTM A68’VA684M.

3.2.2 ~. Austenitic corrosion resistant steel shall conform to Type 301 (UNS

S30100) or Type 302 (UNS S30200) per AMS 5906, or Type 17-7 PH (UN+ S1 7700 nr S17780), temper TH105O,
per MIL-S-25043.

3.2.3 C#@&@hm. Copper-beryllium shall conform to copper alloy Number 172 (UNS C 17200) TD02
Temper as specified in ASTM B 194.

3.3 HixdIml.

3.3.1 ~. Spring steel wnsbem shall be heat treated to a surface badness of45-52 HRC.

3.3.2 QW&UWUU. Copper-beryllium washers shall be heat ueated to a surface hardness of 350-380NV

0.5

3.4 ~ The pmtec.tive coating and surface treatment of the wnshers
when specified in the applicable specification sheet shall be as follows (see 4.4.3.2). --

3.4.1 ~. when specified, washers.shall be cadmiun plated in accordance. with QQ-P-4 16, Type
11,Class 2 or ML-C-g 1562, Type 11,Clas 2 for ekh’ndeposition or mcmbsnical deposition, respectively.

3.4.2 Zinc. When specified, washers shall be zinc plated in accordance with MIL-C-81562, Type 11,Clnss 2 or
in accordance with ASTM B633, Fe/2JI 13, Type II for mechanical despnsition or elecQudcpnsition, respectively.

3.4.3. ~. Corrosion resistant steel washers shall be cleaned, de.scnled nnd

passivated in accordance with ASTM A380.

3.4.4 w. Unless otherwise specified wnshers shall be furnished with a natural (as f~bricated) tinish,
unplated nr uncoated, with n light film of oil or rust inhibitor.

3.5 Qimgmim. Dimensions and tolerances shall be in accordance with the applicable specification sheet and
shall apply atler protective coating.

1. 3
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M[L-W~!.ZU3D

3.5.1 ~. The outside dknscter(CID) of%h.a washers shall be concentric with the inside diameter
within the following Iimiw

OD (inches) CONCX3NTfUC1TY 1/

Over To
.250 ,500 .005
.500 .750 .007

.750 1.500 .010

1.500 2.5oe .015

1/ Concentricity dimensions apply to Oat spring washers L@?or.sbeing formed.

3.6 ~. All edges shall be Ib.6@&randk!?tmIN%WS.

3.7 ~. Washers shall have a max’hmmf.usface mrglmess of 125 micro inches, determined in

accordance with ANSUASME B46. 1.

3.8 ~. Spring steel washe.css~all be free Cftboatburisaion.

3.9 C@jS. Washers shall be tee of c$adks, flmvs m.d’piis h any location. A crack is a clean crysudline
fmcturc passing through or across the grain boundaries wi(hont fnolusion of foreign elements.

3.10 &f9MMr&.

3.10.1 ~. Washers shalt meet the compression load and deflection requirements set forth on the

applicable specification sheet (see 3.1).

3.10.2.1 ~.
.

AfterOne deflection to flaL Belleville and curved spring
wasbem sbafl return to their origid b .he&btWhliii the tolerances of the original free height

3.10.2.2 ~
.W

Atler one detlwtion to fla< the wave spring washer overall h~ight shall not be
1ss than twice the sectional thickness.

3.10.3.1 ~. The .Bellevil[e spring washwa shall withstand the repeated loading test
specified in 4.4.3.7.1, without indication ofpennantnt set in excess OF10 percent of the original free height md
without cracking or breaking,

3.10.3.2 ~,
.W

The curved spring washers shall withstand the repeated loading tssl specified
in 4.4.3.7.1, without indication of permanent set in excess oF20 percent of the original free height and without
cracking or breaking.

3. I0.3.3 Wave spr~. The. wave spring wo$her shall withstand the repeated loading test of 4.4.3,7,3,
without indication of permanent set such that the overall height shall not have reduced to less than 1.7 times the
sectional thickness.

I

3.11 w~ Spring tension washers shall be flee from surface contamination, tool marks and other
imperfections which may adversely affect serviceability.

A
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4. QUAL17T’ ASSURANCE PROWSIONS

4,1 ~.
. . . .

Unless otherwise specified

in the contractor purchase order, the contractor is responsible for the perfonmmce of all inspection requirements as
specified herein. Except as otherwise specified in the contract or purchase order, the contractor may use his own or

any other facilities suitable for the performance of the inspection requirements specified herein, unless disapproved
by the Government The Government reserves the right tu perform anYof the inqxctions set forth in the

specification where such inspections arc deemed necessary to assure supplies and services conform to prescribe
requirements.

4.2 ~ e’

4.2.1 ~ fnspcaion of product shall be in accordance with the requirements of

ASMWANSI B 18. 18.2M. Final inspection shall consist of Groups A and B inspection es specified in this
ducumcnt.

4.2.1.1 hMQ@QLM An inspection lot shall consist of all spring tension wa.shem covered by a single

specification sheet, produced under essentially the same conditions, and offered for inspection at any one time.

4.2.1.2 ~ Group A inspection shall consist of the inspection specified in Table I.

42.1.2.1 &r@in@m. StadsticaJ sampliig and inspection for Subgruup 1 shall be in accurdumz with.the
aitcria called mtt bt ASTM F1470. Major and minor defects shall be es defined in Table 11. Sampliig and
impecdon for Subgroup 2 shall be in accordance with the criteria called out in ASTM F1470.

4.2.1 .2.1.1 ~ . Rejected inspeaion lots maybe resubmitted for Government

-Ptiw OnlY if the manufacturer performs 100 p-merit inspection cm the washers of tie lot for those
chetacterisdcs which were defective and resulted in rejection of the lot and remove all defective units and resubmits
the lot for quality conformance inspection. Resubmitted lots shall be kept separate from new lots and shall be clearly
identified as resubmitted lots. Resubmitted lots shall be inspected using the reinspection criteria specified in ASTM
F1470, paragraph 7.3 and shall not thereatlcr be tendered for acccptancx unless the former rejection or requirement
of correction is disclosed.

4.2.1 .2.1.2 ~ If an inspection lot is rejected, the manufacturer may rework it to

correct crcen out the defective units. and resubmit for reinspection. Resubmitted lots shall be inspected using tie

m-on ctitnia specified in ASTM F 1470, pmagmph 7.3 and sbslf not thereatler bc tendered for acceptance
unless the former rejection or requirement of mrmction is disclosed. Such lots shall be separate from new lots nd
shall be clearly identified as reinspected lots.
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fNSPECTION

Subgroup I
Protective coating

and surface treatment
D1mensiOns

Surface mughns$s

Subgroup 2
cracks

34

“ ““1,1 .4$4.X2
%s 4.4,!,
3.7 4,4.1

3.9 1 4.4.3,3

SAMPLNG
PROCEDURE

As specified
per ASTM F 1470

4.2.1 .2.2 ~ - . Sample units which,have passed all the Group A inspections maybe

delivered on the contractor purchase order.

TABLE 11. ~.

CATEGORY DHFELYI’ inspection
METHOD

Critical W31i.?’dcfihd ‘-

Major
101 Inside diamefsr, oot”~~pecitl?d (sss3.5) m L/

I02 Ou&side diameter, moc ~q@fi&J(see 3.5) SIE I/

103 JNideucs of cdkk! Qr@ @S.9) visual

104 TiIW01s55, not as spesified (see 9.S) SIE 11

I 05 &eeliei&bC n@&_Spe@!d (s!e 3.5) SIE 1/

Minor

20 I Pmtcctive coating aod surfs= trcatmcn4 Visual

m“issig or ‘ihmmplets (see 3.4)

202 other dbmsi.ens, not~ ,spccifisd (see 3.5) SIE 1/ .

203 .SufaGC Ro@ne$s, n.o~.as specified (see SIE l/ -
3.7)

204 wi@MiMiP, f$.e+lil visual

1/ Standard Inspection Equipment

4.2.1.3 ~. Group B inspection shall consist of the tests specified in Table 111in the order

shown.
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MIL-W-12113D

TABLEUL GROUP BfNSPECTION.

fNSPECTfON REQUIREMENT

I

TEST METHOD
PARAGRAPH PARAGRAPH

Hnrdness I 3.3 4.4.3.1
Decarburization 3.8 4.4.3.4
Load deflection 3.10.1 4.4.3.5
Permanent set 3.10.2 4.4.3.6
Repeated loading 3.10.3 4.4.3.7

4.2.1 .3.1 ~. The sampling plan shall he in accordance with ASTM F1470.

4.2.1.3.2 J2&.lks. If the number of defects exceed the number allowed ~ the specified mpl~g P@ the

sample shall be considered to have failed.

4.2.1.3.3 ~. Sample units which have been submitted to Group B inspection shall not be

delivered on the contractor purchase order.

4.2.1.3.4 MtKW@UL“a ce. If a sample fails to pass the specified inspection plan, the manufacturer shall notify

the qualifying activity and the cognizant inspection activity of such failure and take corrective action on the
materiafs or processes, or both, ?.s warranted, and on all units of product which can be corrected and which are
manufactmd under essentially the same materials and processes, and which arc considered subject to the same
failure. Acceptamx and shipment of the product shall be discontinued until corrective action acceptable to the

qualifying activity bas hem taken. After the corrective action has been taken, Group B inspection shall be re~ted
on addfional sample units (all tesL$and examination.s, or the test which the original sample t%led, st the option of
the quali~mg activity). Group A inspection maybe reinstituted; however, final acceptice and shipment shall be
withheld until the Group B inspection has shown that the corrective action W8Ssuccessful. In the event of failure
after reinspection, information concerning the failurs shall be furnished to the cognizant inspection activity and the

qualifying activity.

4.3 ~ a“. The sampling snd inspection of the preservation-packaging, packing and

container mmfcing shall be in accordance with the requirements of ASTM D3951.

4.4 ~.

4.4.1 ~.
. .

The washers shall be examined to verify that physical dimensions, surtke

mugbm?s and workmanship arc in accordance with the applicable requirements of 3.5,3.7 and 3.11.

4.4.2 ~. Material inspection shall consist of certification supported by certifying data thal

the materiafs used in fabricating the washers arc in accordance with the requirements of 3.2, or the requirements as
defined in the applicable slash sheeL.

4.4.3 Ebrdness and f~.

4.4.3.1 Jjardn ess inspection. Samples taken as specified in 4.2.1.3 (GROUP B) shall be tested for surface

hardness in accordance with MI L-STD-1312-6 and ASTM E384, and the requiremerm referenced in 3.3. I and
3.3.2.

4.4.3.2 J?KQtective coa~ and surface tre~ e“ Samples taken as specified in 4.2.1.2 (GROUP A)

shall be inspected for adequacy of plating in accordance with applicable specification of 3.4.

7
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4.4.3.3 ~ ‘- ‘}, f$i~~f~kw..@ersampl~ taken as specified in 4.2.1.2 shall bc

subjected to magnetic particle inspc.$t!mvrb n@@5n@w”T@J.AS!! E7@i4. CRES, Type 302 (fJNS S30200)and
Typs 17-7 (UNS 17700 or IJFW 1.!T780)@wl @p#I%.@!iu!n WS@W’’~plcs taken as specified in .
4.2.1.2 shall be subjected to penetrnnt inspect~.mfn accotdaiiee with MIL-P47 158. There shall be no evidence of
cracks or pits as specified in 3.9.

4.4.3.4 ~ . Samples tak@,~@eoifled, in 4,2.M3 <J@ be microscopically examined at a

1“ magnification of 100 diametem, Thecc shal] b~ti~ ev!@?nC60$deWb~tlon. The etchant shall be 5 percent nital.

I
4.4,3.5 I&&k&&m,

I 4.4..3 .5.1 ~ . ~c~kY~~@spctig’wuh5~ $~@ic$, MIccn as specified in 4.2.1.3, shall be
deflected to the test beigbt listed on, the a@@Mq .f@fi@@I di&@ The resulting load shall be meaaured to
veri~ conformance with the load and tolwan~? n?l%%i@hec@:,

4.4.3.5.2 ~ C!UYed s@g wa.ihe~ s~]e$, @ken as specified in 4.2.1.3, shall be
deflected to the test height listed on the app~ea~le s@fM~~ shmt. The resulting load shall be measured to
veri~ conformance with the load and Klermtom geihremed t.hrweht.

4.4.3.6 EmmmoKQ.

4.4.3.6.1 -,
~. ~4~V@ @$gumed spring washer samples, taken as

specitisd in 4.2.1.3, shall be deflected d.nc tune’to fhl~ to defcmohe com@ncc wiih 3.10.2.1.

4.4.3.62 ~. Wavc@ng wa$3ieLs taken as specified in 4.2.1.3, shall be deflected to flat, to
determine compliance with 3.10.2.2.

4.4.3.7 ~.

4.4.3.7.1 ~. Ecl[ey$llc $pringw.aahersmp]a, taken as specified in 4.2.1.3, shall be

deflected 10 times from free height to withll @33 to .00S “mobQfsolid height to determine conformance with
3.10.3.1. The deflection shall then be mzaaured tg dr.femtfoe c6tIfosmance with 3.10.1.

4.4.3.7.2 ~ Cusved spfig washers,, taken aa specified in 4.2.1.3, shall-be deflected 10
times from free height to flat to determine complimsce with 3.10,3,2. The deflection shall then be measured to
determine conformance with 3.10. L

4.4.3.7.3 ~ , Wave spfig wM13er sampks, taken as specified in 4.2.1.3, shall be deflected
20 times from free height to flat to determine complhnce with 3.10,3.3.

5. PACKAGfNG

5.1 ~. ‘fhe requirements fOf’pad@ng shall be in accordance with ASTM D395 I (see
6.2).

6. NOTES

6.1 I.uuMJ& [mended use of tie washers is aa follows.

8
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a,

b

c.

MIL-W-12113D

Bellcvilk washem are intended for use as compression springs where high loads in limited spaces are
required. These washers can k used [o maintain load or tension in bolted assemblies md to assyre
proper positioning and tension of ball bearings.

Curved spring washers are intended to exert relatively light thmst iOads and to take UP end play.

Wave spring washers arc used in thmst loading applications where the allowable amount of axial space

I is limited.

6.2 Orderine da m. Acquisition documents should specify the following:

a. Title, number and date of this specification and the applicable specification sheet.

b. Applicable specification sheet numbers (see 3. I).

c. Level (degree) of protection in accordance with ASTM D395 I ordering data (see 5. I ).

6.3 ~e vious issu e~. Asterisks are not used in this revision to identify changes with respect to

the previous issue due 10 the extensiveness of the changes.

6.4 ~

Belleville
Corrosion

Creed
Spring
Wave

Custodians:

Army - AR
Navy - OS

Air Force -99

Review Activities:
Army - AV, AT, ME, MI
Navy - AS, MC, YD
Air Force- 11,82

Preparing Activity
DLA -IS

(Project 531O-I89O)

9
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I r STANDARDIZATIONDOCUMENTIMPROVEMENTPROPOSAL

1, The prcpnring ncfiiiiy musl complcle blocks 1, 2, 3. ond 8. In block 1. boll! \hc dc.cumenl numbc! ond rcfisb”I kh shou!d bc qicn.

2. The submilter of his form musl complele blocks 4, 5, 6, ond 1.

J The preparing ocfiwily must provide o repv within 30 cloys from receipt of the lorm.

fKITE This form nmy not be used 10 requesl copies of documenls, nor 10 requesl wotiers, or clorificofion of requirements on curre~.
conlmcfs. Commenls submitled on Ibis form do nol constufle or impfv oulhorizofion 10 woke any portion of Ihe referenced document
or to emend conlmclunl requirements.

!.,R!CPMMENDA CHANGE: 1.DOCUMENTNUMBER 2. DOCUMENTOAT(WMMDO)

MIL-W-12133D
3,DOCUiE~ lfTIE WASHER,SPRINGTENSION

4 JUNF11

4.NAfURE OF CtL4NCE (Idenlily poragruph number and incfude prOposed (ew~ie, if pos~bft. A1[ocII shrels i[ flceded.)

I

1
I

I

I

5, REASON FOR RECOMMENOATfON

: SUBM17TER
,,. ~E;(~5~:’’Fm~,:~~dfe ~jlrnf) b. .o~~~nixi

~ “(lndude Zip Code) d. IWRONE [fncfude Aseo Code) 1. UAit ~

(f) Commerciof (Yw400)
(2) AuTovON (lfopp~oble)

1. PREPARING ACTA47Y Dt&lS

o. IJ4M[ b. TELEPHONE (fnclude Areo Code)
F flFNNIS/F AI TOM4RI (f) Commercial (215)697-3964/6827 I. . . .. .. . . . .

(lj AUTOVON i42:J964/6BZ7 I

~, AOORESS (lncfude2ip Code)
,

IF YOU 00 NOT RECEME A REPLy WfTf!lN 45 OAyS) CIJNfAC~
CIfENSE !NOUSlR14SUPPLYCENTER Ocfense Ouoflty ond Slondorduolum O[flce

701 ROBBli$ AVINUE, B1OC.3 (COLl[ IISC-[ [P)
PlOIMEIPNkl’A 19111 W%

5203 Lccsbum f?ke, Sui[cf403, 101ls CtWrch, VA 22041 -
fcle~,~rti !L$) 756-2340 AUIOVOM89-2340 _ __——

0 Form 1426, OCT 89 Pmvinus cdi(mns am obsolclc. 198/790
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