
--

. . .
FF.Z-1OOC
.Januarv2Q, 1969
SUP5R5ZDIHG

. . .

Fed.S~C. FF-X-LOOB
April21,1965
(SeeSection6)

EZDEML SPECIFICATIUN

,.. , “WASHER,LOCK, TOOTH

‘fhia”speclflcatlonwaa approved by the Commissioner,
Federal Supply Servlcea, General Servlcea Admin18tratlon,
for the use.of.all Federal ●genelea. ., .

“1. SCOPE AND CLASSIFICATION

1.1 Scope. This specification covers
for use In asaembliea with bolts, studs and
(ace 6.1).

1.2 Clasalflcatlon.

tooth lockwaahera
machine screws

1.2.1 Typea, gradea, styles and compositions. ‘fOO th
lockwasherg ~11 be or the 1“011owing types, grades, styles
and compositions.

Type

Type
Type
Type
Type

I-
Grade
Grade
11 -
III -
IV -
v-
Style
Style

Internal Tooth Flat. n
A - Regular.
B - Heavy-Duty~ I
External Tooth Flat.
Internal-External Tooth Flat.
External Tooth Countersunk 800-820 .

I JExternal Tooth Countersunk 99°-101 ).
1 - Twisted Teeth.
2 - Teeth

Composition 1 -
Composition 2 -
Compoeltion 3 -
Composition Q -

2. APPLICABLE DOCUMENTS

with up-and-down bent edSes.
Carbon Steel.
Corrosion-resisting steel.
Phoephor bronze.
Tin brags.

2.1 Specifications and standards. The followlng speci-
fications and standardg, of the Issues in e~rcct on date of
invitation for bids or request ror proposal, form a part of
the specification to the extent specified ne?ein.

i’sc5310
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FederalSwcQtione:

QQ-B-750 -

QQ-P-35 -

UQ-P-416 -
QQ-Z-j25 -

Bronze, Phosphor; .Sar,plate, Rod, Sheet, Strip,
Fiat dire and Structural and Special Shaped
Sections.
Passlvatlon Treatment for Austenitlc, Ferrltic
a,q,dMartensittc Corrosion-resistin~ Steel,

Plating, Cadmium (Electrodeposlted).
Zinc Coating, Electrodeposlted, Requirements
for.

F~ :

Fed.Sti.b. 66 - Steel: Chemical Composition and
Hardenability.

Fed.Std.So. 123 - Marking for Domestic Shipment (Civilian
Agencies).

Fed. Test~Jathd-Std.No. - 151 - Metals; Test Methods,

(Activities outside the Federal Government may obtain copies
of Federal Specifications, Standards and Handbooks as outlined
under General Information in the Index of Federal Specifications
and Standards and at.the prices indicated in.the Index. The
Index, which includes cumulative monthly supplements as Issued,
Is for sale on a subscription basis by the Superintendent of
Documents, U.S. Govcrrment prlntin~ Office, Mashineton, D.C.
2om2 . )

(Single copies”01”this speci”f!-cationand other product speci-
fications requized >: aczlvitles outside the Federal Government
for blddin% purposes are available without charge at the
General Ssrvices Admlnlstratlon ReSio>al Offices In Boston,
New York, iiashln~ton,D.C., Atlanta, Chica%o, Kansas City,
Mo.,Fort Worth,ilenver,SanFrancisco,Lx Angeles,sndSeattle,
dash.)

(Federal Government activlties may obtain copies of Federal
Specification% St~ndards# Handbooks and the I&ex of Federal
Speci.flcationssnd Standards fro.nestablished distribution
points in their agencies.)

Mllitarv Sueclficat&~

MIL-H-3982 -

,

MIL-T-10727 -

‘2 .

Iiardwar=(Fasteners and t?elatedItems):
Packa@ng and Packing t’orShipment and
Storage”of.

Tir]Plating, <lectrodeposited or iiotDipped,
ior Ferrous anclNon-Ferrous Metals .
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MIL-P-16232 - Phosphate Coatl.n~g,Heavy Manganese or Zinc
)Base (For Ferrous Metals .

M.L-STD-105 - Sampling Procedures and Tables for Inspection
‘byAttrlbute3.

“NIL-STD-129 - MarklnS for Shipment and Storage.
MS35333 - Washer,
NS35334 - Washer,
~35335 - Washer,
MS35336 - Washer,

Tooth:
g;;;:: - Washer,

- Washer,

Lock, Flat-Internal Tooth.
Lock, Flat-Heavy, Internal Tooth.
Lock, Flat-External Tooth.
Lock, Countersunk 80°-820, External

Lock-Countersunk, 100°, External Tooth.
Lock, Internal and External Tooth.

(Copies of Military specifications, Standards and publications
required by contractionin connectionwithspecificprocurement
functions should be obtained from the procuring activity or
as directed by the Contracting Officer.)

2.2 Other publications. The following documents form
a Part of th.lssPeciflCatlOn to the extent specified herein.
Unless otherwise Indicated, the lsaue in e~fect on date of
Invitation for b~ds or request for pr@posal shall apply.

.
United~t~tesof 4meyica 5~.~y-&&~~stitut,e (’!SAS)Standard:

. ‘vsfi B2701 - Lock ba~hers.

(Applications for copies should be addressed to United States
of America Standards Institute, 10 East kOth Street, New York,
New York 100I6.)

CorrnerDeveloomt=~ .
Alloy NO. 425

(Application for coples should be addressed to Copper Development
Association Inc., 405 Lexington Avenue, New York, New York
10017.)

(Technical society antitechnical ;issoclatlonsspecifications
and standards are generall:favatiable ~ac”reference from llhrar-
Ies. They arc also d!.st,r;hl]?.edamollqte::hnlcalg.r.jl~psand
Federal agencies.)

3. REQUIRiMEN’l”S

3.1 Material. Tooth
steel, corrosion-resistin~;
as specifies herein.

“-
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3.1.1 CompositJ.cri1. Cart.ofi!te+l wd:+fi,,~r;tit!,j~l!;.<
of compoaitlon 10~0 tO 1~~ aS sPer~L’ledin Fed. Std. NrJ.(%,.

3.1.2 =osition 2. Corrosion-resisting steel waaiie:,s
shall be of composition 410 as specified in Fed. Std. No. 66.

3.1.3 Composltlan 3. Phosphor bronze washers shall be
of composition as specffled In QQ-B-750.

3.1.4 Composltlon 4. Tin brass washers shall be Copper
Development hssociatLon rnc. alloy number G25.

3.2 Construction. The number of teeth, length of teeth,
width of rim, and the free height (tnickneae of the washer
over the teeth) shall be optional with the manufacturer.
The teeth shall be uniform and symmetrical ~ltl?respect tc
size, shape and angle of twist or of bent edges.. The unifor-
mity of the projections of the canted teeth of Style 1 wash-
ers and of bent-teeth edges of Style 2 washers, with respect
to the washer rim, shall he within a tolerance of one-half
the projection on a side. The teeth shall not have sharp
corner$ at the Junction with the rim.

1. 3.3 Hardness. Compositions 1 and 2 washers shall have
a hardness of!?oc.kwellC40-50. ~ccarburlzation shall be removed
prior to the nerdr,esstest. Composition ~ washers shall have
a hardne3s of i{Ocliwell~.~.~~. ‘Ckehardness af cornpasit.loc .

)
,.

4 washers shall be as spccifisd in table I.
.’

,. ‘1’ABIEI.
,

‘rypesof I
sashers Mater:al Lhi.-kr)ess I :;:%::

:..4 Dimensions. Unlec: ncr,crwisespecified (see 6.2),
the ai.menalonosk,aLlbe as sp:+cil.tedon the applicable Mil;tary
Standards specified 1;1 taole 11, or as specified in USAS ~27.1.
as applicable,

,

4

1.,’,,.
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Types of
Washers Publications

I
Grade A ~35333 usAs B27.1
Grade E M.535334 usa B27.1

MS35335 usAs B27.1
1:: MS45904 USAS B27.1
Iv MS35336 u.ms B27.1
v MS35790 (not covered by USAS B27.1)

-,

3.5 ~omnresslon. The waahers shall withstand the test
of 4.5.5 without evidence of fracture of either the rim or
teeth.

3.6 Flattenlnu resistance. The washers shall withstand
the test of 4.5.5 without evidence of teeth being flattened
with respect to the rim.

I

I

3.7 sDreadabillty The washers shall withstand the
spread test specified I; 4.5.6 without
ends are separated to a distance equal
of the washer. .

fracture, when the
to the Inside diameter

3.8 Frotectlve t’ini.sn.

3.6.1 Carbon steel washers. Unless otherwise specified,
carbon steel washers shall be uncoated (see 6.2).

3.8.1.1 Cadnlum platin~. When cadmium plating is speci-
fied it shall be in accordance with w-P-416, tyPe 11, class
3 (see 6.2).

uihenzinc coating
c2Q-Z-325,tiPe II,

is speclfled lt .
class 3 (see

Cadmium ulated3.8.1.2.1 Hydr~Ken or acid embrlttlement.
or zinc-coated washers shal~ be baked at a temperature of-3500
-4000F fora period Uf four hours immediately after plating
to relieve hydrogen or ac.ldembrittlenent.

3.8.1.3 Phosphate coating. When phosphcte coating 1S
specified it shall be in accordance with MIL-P-16232, t:ype4,
class2 (see 6.2).
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3.8.2 Corrcrsion-resjSLI,M. s+.c.. L w.a>r,ti,.s. :Dcjrro3jG;:-

resisting .st~sXe=li511-<~GT ~e~ Tn 32corci,21)cc ,..::-.:;

QQ-P-35J Type II OX’III.

3.8.3 Phosphor-Eronze washers. Unless otherwise speci-
fied, phosphor-bronze washers sham be furnished uncoated
(see 6.2).

When specified (ace 6.2). phOfiPhOr-.
trron~”%%ra%#%%&ned in acccrdarrceWI,. MIL-T-1CY72{.

3.8.4 TYn brass washers. Tin brass washers shall be
uncoated.

4. QUALITY ASSURANCE PiKWSSIONS

4.1 Responsibility for Inspection. Unless otherwise
specified In the contract or purchase order, the suppller
1S responsible for the performance of all Inspection require-
ments as apecifled herein. Except as otherwise spscified
In the contract or order, the supplier may use his own or
any other facllltles suitable for the performance of the inspec-
tion requirements specified herein, unless disapproved by
the Government. The Government reserves the right to perform
any of the inspect.ior!sset forth in ths specification where
suchinspectionaredeemednecessw~ to assurethatsuppliesand services ,
confomnto prescribedrequire.me;:ts.

4.2 Lot. A lot sk.allcofislscof all washers of one
type, grade, style,“ccnposltlon antisize or,the game contract
or order, produced by the same m?inuiacturerunder essentially
the same conciltlongand submitted for Inspec%lcn at the same
time. -

4.3 Sampling,

for visual and dimensional examlna~lon.
SampZ;3&al.%%%%i In accordance wit’-.1. -CT - U3 1
tlon level II. The AQL shall be 13 accordance with t~bl~g%.

k:3.2. Sampling for hardnesa test. Samples shall be”
taken in accordance wLch MLI.-STD-LC5,inspection level S-4.
The AQL shall be 2.5 percent.

4.3.3 Sampllng for protective finish test. Samples
shall be taken in ~ccordanih the applicable l’inlsh
specification (see .j.&},

.5’

I
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4.3.5 Sampling for compression and flattenin~ test.
Samples shall taken in accordance with --,
tion level S-3,ewith an AQ.Lof 2.5 percent.

in3pec-

4.3.6 Sampli for spread test. Samples shall be taken
in accordance wit -1-niection level S-3, with
an AQL of 2.5 percent.

4.4 Examination. . .

4.4.1 Vieual and dimensional. Each washer taken at
random as specifi Ci . ~ be examined to ve=ify con-
formance to requi~eme;ts”if t~i; specification. Examination
shall be in accordance with table 111. Any washer containing
one or more defects shall be rejected, and if the number of
defective washers in the sample exceeds the acceptance number
for that sample, the represented lot shall be rejected.

TABLEITI.
Classiflcaticn of defects

I
Inspec-tion

,. Categories Defecta
L

.Met,hod

Critical None defined

Ma.jor AQL - 2.5 percent

101 Inalde dlametzr (see 3.4, tYPea
I-v)

Side length (eee 3.4, tYPe IV)
;$ Material thicknesg (see 3.4 types

I-v)

?leag~e

Measure

,Yeaaure

Minor AQL - 6.5 percent

201 Outside diameter (see 3.4, tYPeS
Measure

202 U&& length of teeth (see 3.2) . Measure
203 Uneven width of teeth (see 3.2) Measure
204 Variable number Of teeth (see 3.2) VLsual

4.5 Tests.

7
‘.-
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4.5.1 Chemical analysig. Unless otherwise specified
by the procuring agency, the test procedure shall be In accor-
dance with Fed. Test Method Std. No. 151. A certlflcatlon
of analyeds from the mill supplier, kept available by the
suppller of products specified herein, will be acceptable in
,lleu of chemical analysis (see 6.2).

4.5.2 Test for protective finish. Protective finishes
shall meet the test requirements of ths applicable specifi-
cations (see 3.8).

4.5.3 Hydrogen or acid embrittlement relief. The con-
tractor shall furnish th Government tifi cation that cad-
mium plated or zinc coat~d washels ha~~rbeen subjected to the
~tiogen or acid embrittlement relief treatment of 3.8.1.2.1.

4.5.4’ Hardnesg test. H&dness test shall be performed
in accordance with l+eci.Test Method Std. No. 151.

..~”-
4.5.5 Compression and flattening test. Washers shall

be placed be~ween twO cold 11 C steel plates (types IV and
V ghall use conical mating ~&-f~ces) having a hardness of
Rockwell 285-90. A coarse-threaded bolt (corresponding to
Size Of washer under test) Is passed through the plates and
tightened until the washer Is flat. The nut shall then be
turned an additional 1/3 of a turn and held”for twel’vehours.
(Types IV and V up to No. 10, 3/8 of a turn.) Upon release,
the washer shall “rovea mlnlmum hel~ht eqllalto 6j percent
of the free height (see 3.2). There shall be no evidence
of fracture of teeth or rim. The teeth shall not be flattened
with respect to the rim.

be C~.Z~’se%%#+%+: ;he rim of
the lockwasher shall

w a c isel or cutting pliers and the
severed ends shall be gripped by pliers or vise and pllers.
Separation of the ends in the form of a helix, co a distance”.
equal to the lnslde diameter of the washer, shall not result
In fracture.

4.6 fi~inatlon.and tests of preparation”for dellvery.
Preservation, pzckaSing, packin~ and markln~ shall be inspected
in accordance with NIL-H-3~tJ2. .

5. PREPARATION FOR DELIVERY
. .

5.1 preservation, panka~lc~, packln~ and markln%.
Cleanlr13,preservation, packaglnq, pac~lng and marking shall
be ifiaccordance with l?IL-S-j~S2,[or the level of protection
speclfled (see 6.2).

6
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1 . . . . . .

5.2.1 Clvll agencies. In addltlon to markings required
by the con!,ract or order, the packages and shLpping containers
sh~ll be marked in accordance with Federal Std. No. 123.

5.2.2 Military activities. In addition to markings
required by Ehe contract cm order, the packages and shipping
Containers shall be marked In accordance with MIL.STD-1290

6. NOTES

6.1 Intended USC. The tooth lock~fazherscovered by
this specification are intended for automotive, aircraft,
and general Industrial applications. These washers serve
to lock fasteners to the component part OZ an agsemhly or increase
the friction between the fasteners and the assembly. For
aeronautical applications, see Design Llmltatlon Standard
AND10476.

6,2 Ordering data. Purchasers should exer’clgc:any
~les!redoptions ofi’e’redhereLn, zn~ Grccu:”ement:docwner.ts
sho,lldspecify the folio:~ir,g: -

TItlc, number and date of this srecificatlor!,
Type, Srade, ctyle and con Ositicn of tooth

7lockwashcrs requiied (1.2 .
Dimensions (3.4).
E’rotectlvc~lnish, if required (3.8).
Chemlcai ilnalyslsif requll”ed(4.5.1).
Level of pl’otectionrequired (~.?.).
Method_~f closure whe~ P-18 prtizcrvatlve:13 used
(5.1.i).

~.~.i r.fl~Jt~~y pro~~~.~~~nt. I:emfj prOc:lrd .mier t:lis.—
Speclficatlon for Military USC?are to be limited to the vari-
ety shown on the appllcat?lsMilitzr!fStandards. Personnel
of the miiltary depart.ment~arc requested to ref-r to these
documents for guidance.

6.j Cross reference data. Cross reference b$tween types,
grades, designs and classes or FF-W-COIWJ {GSA-FSS), dated
October 31, 1955, iI’F-:/-100adatca Au~Tmt 1!3,1962,FF-W-100b,
dated April :?1,1965, and the types, grades, styles and com-
posltlorisor this specl.~icat,lonare as show:)in Takle 11!.

9

.’!—.
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TABLEIV. Crossreferenced~t~
FF-W-1OOE

FF-x-ooloo
(GSA-FSS)

and
FF-;J-l.QOa FF-’d-100C

Tp A TypeI TypeI
Grade1 Grade.4 GradeA
Grade2 GradeB
TypeB

GradeB
TypeII TypsII .

TypeC Type IV TypeIV
TypeIII

TypeE
TypeIII

T~ V TypeV
Design1 Style1 Style1
Design2 Style2 “
classL

Style2
Composition1 Composition1

class2 Cornpoeition2 Compgeition2
Cms 3 Composition Composition3

Composition4

,

I .. .,

I
6.4 %persessiondata. ‘fhisspecificationincludestherequirements

of :41L-w+996datedOctober29, 1959

I C.aetodians: UIJeractivities:

Army - ‘X
;:awf - As
Air Force - ?2

.

Review a-.tivities: Premrimz activit.v:

Am - AT,EL, ,N2,MI, !!IJ
Navy - None
Air Force - !35
BA - TS
[?SA

Amy - X

I
cc
GSA
NBS
VA

* U. S. ~VEKNMENTPRIHTI.NGOFFICE : 1969 0 - 342-6Qa(3347)

%-ders for :~is nu~~i==ti,yn arc to be ;ilaceduit.htuneGeneralSenices
Adninietratiun,actingas an xen+. f.>rthe S~qcrinteficieatof Documents. See
section2 ,Cfthis Specification,i.jo“ctainextrac~oles ~(1 otherdoc]~.n%s
referenceherein..Price1S centsOmh.

10
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INSTRUCTIONS: III a ~zI:mting e[f.>A I., -*k. .,s, r~.mm::m. ..M CI-C,IW .-RtQr. the fkc pr,kdei tbb form for .- in

-thmi(li!tg CO-WA and suggest.mru for impmmnU. Au U- ,,: rnilituy .LMI&rdisAtkm documenb m “mrit.d Lo provide

Jggestior!4 IIIis form - b. dctiched. folded aIQng the lines indicsted, hped along the Ioost edge (fJO NOT .ST,4PLNJ. and

tiled. In block 5, & as s~ific “ ~ble abut pmicutar problem ~ess mch as wording which required interprelntio., .“

1- rigid, tw#triclkvc,1-, ambiguous, O, WU in~Omp.tible, .nd tire pro-d wording chsng~ which would atleri.la the

problems. Sam in block 6 my m-h IIOt ,CI.M LO ● sp+cific F.amgI@I d lbe .jocwrmit. If bl~k 7 u rolled O.L, an

acknodedgsnwat will b mmil.d to you rnthkn 30 dsya 10 Id you know that your comments were mmiwwJ md are titnu

considered.

i

(ma d.m., thti Uaal

,,: ’.:

DEPARTMENT OF THE ARMY
. . . . .

rw UESTAG7 !
NfcEEsaa . !
1# MAILE iI

In Tme i

uNtTc DsTA1fs !

,,.

..

J 1

POS7AGE WILL OE PAIO EY TME OISPARTMENT OF THE ARM9

Command e r
US Army Unbil !:y ?q,lipment Pesearch 6 >v=.’.,,nwnt

Co-d
ATTN : n?iw’=-ns
Fort %?lw fr. VA 2?060

Downloaded from http://www.everyspec.com



—-

,:. —a -. .—.

—-. G-=,..,=, . —-standardization DOCUMENT I,MPROVEMENT PROPOSAL-..
/See hswuctiOn* - Reverse Sale),:

f 1. 00 CUMENT I.+,MBER 2. cn3cut.8cNTT,7~~
#

~k NAM. 0,
I

SIJIIMITTING 07GAN,ZC.T, ON
4. TYPE 0$ ORGANIZATION (ME., ..,, ;

\

;; ❑ VENDOR
-. . .

0 USER,.AL.0)IE6S 1s:,..1.Ctty,s:. u, 7JPC*I

~

1

•1 ManUfaCtUre

;, n IJT)IER,.SD4*), .

4:-., PRIX!LEM AREA.$

. *..W-II Numb and War.jc”g:
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