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January 29, 1969
SUPERSEDIHG

Fed. Spec. FF-W~100B
April 21, 1965

(See Section 6)

PEDERAL SPECIPICATIUN
'+ WASHER, LOCK, TOOTH
This specificatlon was approved by the Commissioner,

Federal Supply Services, General Services Administration,
for the use.of. all Federal ageneles:

‘'le SCOPE AND CLASSIFICATION

1.1 Scope. This specification covers tooth lockwashers
for use %n assemblies with bolts, studs and machine screws
see 6,1

1.2 Classification.
l1.2.1 Types, grades, styles and composlitions. Tooth

lockwashers shall be el” the following Types, gradea, styles
and compositions,

Type 1 - Internal Tooth Flat. fﬁk

Grade A - Regular.
Grade B - Heavy-Duty.
Type 11 -~ External Tooth Flat.
Type III - Internal-External Tooth Flat.
Type IV - External Tooth Countersunk 80°-82°A-
Type V - External Tooth Countersunk (999-1019)
Style 1 -~ Twisted Teeth.
Style 2 - Teeth with up-and-down bent edges.
Composition 1 Carbon Steel.
Composition 2 Corrosion-resisting steel.
Composition Phosphor bronze.
Compesition T™n brass.

2. APPLICABLE DCCUMENTS

£
111

2.1 Specifications and standards. The following specil-
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invitation for bids or request tor proposal, form a part of
the specificatlion to the extent specifled herein,
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QQ-B~75QC - Branze, Phosphor; Bar, Plate, [Rod, Sheet, Strip,
riat wire and otructural and Special Shaped
Sections.
Qq~-P-35 -~ Passivation Treatment for Austenitic, Ferritic
and Martensitic Corrosion-resisting Steel.
WQ-P-416 - Plating, Cadmium (Electrodeposited).
- 4Q=2-325 - Zinc Coating, Electrodeposited, Hequirements
f'or.
Federal Standards:
Fed. 5td. No, 66 - Steel: Chemical Composition and
. Hardenability.
Fed. Std. Ko, 123 - Marking for Domestic Shipment (Civilian
Agenciles).

Fed. Test fethod 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 1n the Index of Federal Specifications
and Standards and at the prices indicated in the Index. The
Index, which Includes cumulative monthly supplements as 1ssued,
1s for sale on a subscription baslis by the Superintendent of
Documents, U.S. Sovernment Printing Office, Wwashington, D.C.

20802, )

{Single coples o1 this specification and other product speci-
f'ications requirecd 5y activities outside the Federal Government
for bidding purposes are avallable without charge at the
General Services Administration Regional Offices in Boston,

New York, Washington, D.,C., Atlanta, Chicago, Kansas City,

0., F§rt Worth, Denver, San Franeisco, los Angeles, and Seattle,

wash.

{Federal Government activities may obtain coples of Federal
Specifications, 3tandards, Handbooks and the Index of Federal
Specifications and Standards from established distribution
points in thelr agencies.)

'Mllitany_Specificat;ons:

MIL-H-3982 - lardware (Fastencrs and Related Items):
. Packaging and Packing for Shipment and
Storage of.
MIL-T~10727 ~ Tin -Plating, c£lectrodeposited or Hot Dipped,
for Ferrous and Non.Ferrous Metals.
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MIL-P-16232 - Phosphate Coatings, Heavy, Manganese or Zinc
Base (For Ferrous Metalsj.

Military Standards:

MIL-STD-105 -~ Sampling Procedures and Tables for Inspection
by Attributes.

MIL-STD-129 - Marking for Shipment and Storage.

MS35333 - Washer, Lock, Flat-Internal Tooth.

MS35334 - Washer, Lock, Flat-Heavy, Internal Tooth.

MS35335 -~ Washer, Lock, Flat-External Tooth.

MS35336 - Washer, Lock, Countersunk 80°-82°, External
Tooth-

MS35790 - Washer, Lock-Countersunk, 1009, External Tooth.

MS45904 - Waesher, Lock, Internal and External Tooth.

(Copies of Military Specifications, Standards and publications
required by contractors in connection with specific procurement
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 this specification to the extent specirlied herein.
Unless otherwise indicated, the issue in effect on date of
invitation for bids ¢r request for proposal shall apply.

United States of 4merica Standard ‘nstitute (SAS} Standard:
USAS B27.l1 - Lock washers,

(Applications for copies should be addressed to United States
of Amerilca Standards Institute, 10 East 40th Street, New York,
New York 1Q016,)

Copper Develo 5
Alloy No. 425

(Application for coples should be addressed to Copper Development
Assoclation Inc., U405 Lexington Avenue, New York, New York
10017.)

(Technical society and technical assocliations specifications
and standards are generally avaliable racr reference from librar-
les. They are also distripbuted among tezhnlical pgr.oips and
Federal agencies.) )

3. REQUIREMENTS

3.1 Materfal, Tooth luckwashers shall be of c:arobon
steel, corrosion-resistim; Steel, pnosphur-bronce or tin brass,
as specified hereln.
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3.1.1 Compositicn 1. Carron -steel wesierr sheial b
of composition 10H0 to 1064 as specitied irn Fed, 5td., No. 60,

3.1.2 Composition 2. Corroslon-resisting steel washers
shall be of composltlon D10 as specified in Fed, Std. No, 06,

3.1.3 Composition 3. Phosphor bronze washers shall Le
of composition A as specIfied in QQ-B-750.

1.4 Composition 4. Tin brass washers shall be Co

Development Xasoclatlon Inc. alloy number 425,

'IC!

er

3.2 Construction. The number of teeth, length of teeth,
width of rim, and the free neight (thickness of the washer
over the teeth) shall be optional with the manufacturer.

The teeth shall be uniform and symmetrical wlth respect tc
size, shape and angle of twlst 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 be within a tolerance of one- halr
the projectlon on a side. The teeth shall not have sharp
corners at the Junction with the rim.

" 3.3 Hardness. Compositions 1 and 2 washers shall have
a hardness of Rockwell CU40-50. Decarburization shall Le removed
prior to the nardnesas tent. Composltion 2 washers shall have
a hardnﬁs of ilockwell 5 Jj The hardness of composition

TABLE I.
Types of ! Rockwell
washers | Matarial thiri¥ress ! hardness
I and II | 0,039 inch and under |  DS9-04
.OL0 anc over ‘ BG2-97
IV and V .039 in.n and under . | B9E-G2
| __.0L0 and over | D8d-94

——— t—

.4 Dimenslions, Unlevz atherwisce specified (see 6.2),
the dimensalons s! aLl oe as spreitried on the 4pp11canle Military
Chmmrdn wml o aevcam -l 2 - Y o Tr PR - T T I Al ) - T A be 1o Tond 1
-.}bcl“hld.iuu Ul.":L-J.L.LClJ J.;l d AOQ 1L, Ul ad DPELJ.L.LCU _.ll Moo [ « ks

as applicable.
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TABLE IT.
Types of
_ waghers Publications
I
Grade A MS35333 USAS B27.1
Grade B MS35334 USAS B27.1
II MS35335 USAS B27.1
IT1 MS45904 USAS B27.1
Iv MS35336 USAS B27.1
v MS35790 (not covered by USAS B27.1)

3.5 Compression, The washers shall wlithstand the test
of 4.5.5 without evidence of fracture of either the rim or
teeth.

3.6 _Flattening resistance, The washers shall withstand
the test of 4.5.5 without evidence of teeth being flattened:

with respect to the rim.

3.7 Spreadabillity. The washers shall withstand the

- spread test specified in 4.5.6 without fracture, when the
ends are separated to a distance equal to the inside diameter
of the washer, .

3.8 PFrotective finisn.

3.8.1 Carbon steecl washers. Unless otherwise 3specifled,
carbon steel washers shall be uncoated (see 6.2).

3.8.1.1 Cadmium plating. When cadmium plating is speci-
fied 1t shall be In accordance with QQ-P-416, type II, oclass
3 (see 6.2).

3.8.1.2 Zinc ccating. when zlnc coating 1s specified 1t .
gha%l be in accordance with GQ-Z-325, type II, class 3 (see ~
.2 -

3.8.1.2.1 Hydrogen or acid embrittlement. Cadmium plated
or zinc-coated washers shali be baked at a temperature of 350°
-400°F for-a period uf four nours immediately after plating
to relieve hydrogen or acid embrittlement.

3.8.1.3 Phosphate coating. When phosphite coating is
specified it shall be 1n accordance with MIL-P-16232, type £,
class = (see 6.2).
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3.8.2 Corrosion-vesssilmy ste. | washers. Corrosicn-

resisting steel washerc shall bhe pa:rsivataa Jn aceordance with
QQ-P-35, Type II or III.

3.8.3 Phosphor-Bronze washers. Unless otherwise speci-
fied,sph?aphor—ﬁronze wasners shall be furnished uncoated
see 6.2).

3.8.3.1 Tin Blattné. When spacified {see 6.2), phosphor-

bronze washers shai e tinned in acccrdance with MIL-T-10727.

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

4, QUALITY ASSURANCE PROVISIONS

4,1 Responsibility for inspection. Unless otherwise
specified in the contract or purchase order, the supplier
is responaible for the performance of all inspection require-
ments as apecifled herein. Except as otherwise specified
in the contract or order, the supplier may use his own or
any other facilitles suitable for the performance of the inspec-
tion requirements specifled herein, unlegs disapproved by
the Government. The Government resarves the right to perform
any of the 1inspections set forth in the specificatlon where
such inapection are deemed necessary to assure that supplies and services
conform to prescribed requirements.

4.2 Lot. A lot shall consist of all washers of one
type, grade, style, ccomposition and size on the same contract
or order, produced by the same manufacturer under essentlally
the same conditions and submitted for inspecticn at the same
time. .

4.3 Sampling.’
4.3.1 3Sampling for visual and dimensional examinatlon.

Samplesa shall be %taken In accordance wlth MIL-STD-105, Inspec-
tion level II., The AQL shall be 1n acecordance with table IIIL.

4,3.2 - Sampling for hardness test. Samples shall be "’
taken in accordance with MIL-5TD-1C%, inspection level 5-4,
The AQL shall be 2.5 percent.

4.3.3 Sampling tor protzctive rinish test. Samples
shall be taken in aucoxdance wiltn the appllﬂdo;e 'inish

specification (see 3.&).
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4,3, Sampling tor chemfcal analysis. Samples shaill
bu taken in accordance wikh MiL-3%vD-1U5, Inspection level
S-3. The AQL shall be 2.5 percent.

4,3.5 Sampling for compression and flattening test.
Samples shall te taken In accordance with MIL-STD~105, Inspec-
tion level S-3, wlth an AQL of 2.5 percent.

' 4,3.6 Samplinz for spread test. Samples shall be taken
in accordance wit - -105, 1nspection level S-3, with
an AQL of 2.5 percent,

4.4 Examination.

4.4,1 Visual and dimensional. Each washer taken at
random as specliiled in 4,3.1 snhall bLe examined to verify ccn-
formance to requirements of this specification. Examination
shall be 1n accordance with table 1II. Any washer containing
one or more defects shall be rejected, and 1f the number of
defective washers in the sample exceeds the acceptance number
for that sample, the represented lot shall be rejected.

TABLE ITT.
Classificaticn of defects
. Inapeétion
Categories Defects Method
Critical None defined
Major AQL - 2.5 percent
101 Inside diametar {see 3.4, types
1-v) Measure
102 Side length (see 3.4, type 1IV) Measure
103 Material thickness (see 3.4 types
I-V) Measure
Minor AQL -~ 6.5 percent
201 Outside diameter (sec 3.4, types
I-v) Measure
202 Uneven length of teeth (see 3.2) Measure
203 Uneven width of teeth {(=2ee 3.2) Measure
204 Variable number of teeth (see 3.2) Visual
4,5 Tests,
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4.5.1 Chemical analysis, Unless otherwise specified
by the procuring agency, the test procedure shall be in accor-
dance with Fed. Test Method Std. No. 151. A certification
of analysis from the mill auppller, kept avallable by the
suppller of products specified herein, will be acceptable in

lieu of chemical analysis (see 6.2).

4.,5.2 Test for protective finish., Protective finishes
shall meet the tTest requlirements ol thz applicable specifi-
cations (see 3.8).

4.5.3 Hydrogen or acild embrittlement relief. The con-
tractor shall turnlish the Governmment certilication that cad-
mium plated or zinc coated washers have been subjected to the
hydrogen or acid embrittlement relief treatment of 3.8.1.2.1.

4.5.4° Hardness fest. Hardness test shall be performed
in accordance with Fed. Test Method Std., No. 151.

—
4,5.5 Compression and flattening test. Washers shall
be placed between Ttwo cold rolled steel plates (types IV and
V shall use conical mating surfaces) having a hardness of
Rockwell BB85-90. A coarse-threaded bolt (corresponding to
size of washer under test) is passed through the plates and
tightened until the washer its flat., The nut shall then be
turned an additienal 1/3 of a turn and held for twelve hours.
(Types 1V and V up to No. 10, 3/8 of a turn.) Upon release,
the washer shall nave a minlmum height equal to 85 percent
of the free height (see 3.2). There shall be no evidence
of fracture of teeth or rim. The teeth shall not be flatter.ed
with respect to the rim.

4.5.6 Spread test. The rim of the lockwasher shall
be cut or severed with a chisel 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, to a distance-
equal to the inside dilameter of the washer, shall not result
in fracture. .

4L.,6 Examination-and tests of preparation'for delivery.
Presgservation, packaging, packing and marking shall be inspected
in accordance with MNIL-H-3242, :

5. PREPARATION FOR DELIVERY

5.1 Preservation, pauvkasing, packing and marking.
Clearirng, preservation, packaglng, pac«ing and marking shall
be in accordance with MIL-H-39%8<2, (or the level of protection
specified (see G,2}.

o
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D004 sien DAl protecveil te g gFed, pitkages shall be

-

clused 50 Lhat there snail ve no g:s leakage (sze 6.2).
5.2 Marking.
5.2.1 Civil agencies. In addition to markings required

by the coniract or order, the packages and shipping containers
shall be marked in accordance with Federal Std. No. 123,

5.2.2 Military activities. In addition to markings
required by the contract or order, the packages and shipping
containers shall be marked in accordance with MIL-STD-129G,

6. NCTES

6.1 Intended usc. The tooth lockwaczhers covered by
thls specification are intended for automotive, aircraft,
and general industrial appllcations. These washers serve
to lock fasteners to the component part of an assembly or increase
the friction between the fasteners and the assembly, For
aeronautical applications, see Design Limitation Standard
AND10Q476, :

6.2 Ordering data. Purchasers should exercisc any
tteelred options oftered hereln, an2 prccui-ement documert:
ghould spesify the following:

éag Title, number and date of this crecificatlor,
Type, grade, ctyle and compositicn of tooth
lockwashers required (1.2).
c Dimensions {3.4).
Protective finish, if required (3.8).
Ciriemical analysls 1f required (4.5.1).
r; Level of protection reguired (5.1),
Method ¢f closure wher P-18 prescrvative 13 used

(5.1.1).

0.2.1 HMilltary procurement. Items procured ander Lils
cpecificatlion for Military use are to be limited to the vari-
ety shown on the applicanhle Militzry Standards. Personnel
of the miiltary departments arc requested to refer to theue

documents for guldance,

6.3 Cross reference data. Cross reference between types,
grades, deslgns and classcs ol FF-W-CO100 (G3A-FSS), dated
October 31, 1955, FMF-w-100a datca August 15, Ly¥62, FF-W-100b,
dated April 21, 1965, and the types, grades, styles and com-
posltions of thls speclificatlon are as shown in Tatle 1Y,
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TABIE IV, Cross reference data
FF-4/-100B
FF-4-00100 and
(GSA-FSS) FF-4-100a FF-4-100C
Type A Type I Type I
Grade 1 Grade A Grade A
Grade 2 Grade B Grade B
Type B Type II Type II
Type C Type IV Type IV
Type III Type III
Type E Type V Type ¥V
Design 1 Style 1 Style 1
Design 2 Style 2 Style 2
Class 1 Composition 1 Composition 1
Class 2 Composition 2 Composition 2
Class J Composition) Composition 3
None None Compnsition &

6.4 Supersession data. This specification includes the requirements

Custodians:
A W i .-'m
vavy =~ AS

Air Foree - 32

[

Review activities:

Army =~ AT, EL,
Navy - lone
Air Force - B85
DSA - 15

H3A

of MIL-W-6386 dated October 29, 1959

User agtivities:

Army ~ - CG, GL

. ;.1?;," - 5i
Air Force -

dune

Precaring activity:

Army - AC

CIVIL AGENCTES IT

LC
Gsa
NBS
VA

{TEREST :

& U, S. GOVERNUENT PRINTING OPPICE : 1968 O - 342-508 (3347)

reference herein..

Orders f{or tnis pudii.ation
Administratiun, acting as an agent {or ihe Superintendent of Jocuments. See
section 2 of this svecification t3 a2tain extra cooies and other documents
Price 15 cents each, - :

arc to b piaced with the General Services

10

- —
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{~+ INSTRAUCTIONS: Ina continuing effort 1y make oy ctandsard:iztus documenic aetier, the Dol provides this form for wse in
hinitling comment: and suggestions for improvements. Al use of mailitary mtandardization documents sre invited Lo provide
Jgyestions. This form may be detached, folded alung the lines indicated, taped slony the loose edge (DO NOT STAPLKE}, and
rasiled. In block §, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, loose, ambiguous, or was incompalible, and give proposed wording changes which would alleviate the

problems. Entar in block 6 any remarks not related 1o & specific paragraph of the document. If block 7 is fiilled oul, an

acknowledgement will be mailed to you within 30 days to Ist you know that your comments were received and are being

-considered. .

NOTE: This form may not be used to request copies of documents, nor to request wajvers, deviations, or clarification of
specification requiremants on current contracts. Comments submitted on this form do not constitute or imply auithonsation
to waive any portion of the referenced document(s) or to amend contractual sequirements.
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPQSAL :
[See Insiructions - Reverse Side)
1. DOCUMENT NJMBER 2. DOCUMENT TITLE

it 7 fot SAPUN

-.qi'.-

] 3o NAME OF SURMITTING QRAGANIZATION

4. TYPE OF ORGANIZATION rMark ons)

D VENDOR
D USER

D MANUFACTURER

fTLaT

.. AUORESS (Street, City, Slute, ZIP Coda)

/|
4 . ] ovwen ispeciry: 3
:l_

‘% PAOALEM AREAS

u Parsgraph Number and Wardng:
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sk y, -

b Recommended Wording:
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.

r. Ressani/FHstionste lor Hecommandation:

* onTemann

!

A, AEMARAKS
;
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.

Lo |
te. NAME OF SUBMITT .3 i ) f

" €A (Last, First, M1} - Oprions b. WORK TELEPHONE NUMRAER (Includs Ares

A Code ) - Ootionst

€. MAILING ADODRESS {Streer. Clty, State, ZIP Codes — Options 8. DATE OF SUAMISSION (YYMMDD)
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