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SUPERSEDING

Fed. Spec, FF-W-924
April 10, 1967

FEDERAL SPECIFICATION

WASHER, FLAT (PLAIN)

This specification was approved by the Cammissioner, Federal
Supply Services, General Services Administration, for the
use of all Federal Agencies.

1. SCOPE AND CLASSIFICATION

1.1 Scope. This specification covers plain, flat washers.

1.2 Classification. Flat washers covered by this specification shall

be of the following types, grades and classes, as specified (see 6.2).

TOMMOOW >

- Round washer
- Square washer

- General assembly purpose washer

Aercnautical assembly purpose washer

Carbon steel washer
Corrosion-resisting steel washer
Aluminum washer

Aluminum alloy washer

Brass washer

Copper washer

Nickel-copper alloy washer
Plastic (nylon) washer

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invi-
tation for bids or request for proposal, form & part of this specification
to the extent specified herein.
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Federal Specifications-

QQ-A-250/1 - Aluminum 1100, Plate and Sheet.

QR-A-250/2 - Aluminum Alloy 3003, Plate and Sheet.

QQ-A-250/5 - Aluminum Alloy Alclad 2024, Plate and Sheet.

QQ-B-613 - Brass, Leaded and Non-Leaded: Flat Products (Plate,
Bar, Sheet and Strip).

QR-C-576 - Copper Flat Products with S1it, Slit and Edge-Rolled,
Shme)d, Sawed or Mechined Edges (Plate, Bar, Sheet and
Strip).

R-E-281 - Nickel-Copper Alloy Bar, Plate, Rod, Sheet, Strip, Wire,
Fargings and Structural and Special Shaped Sections.

QQ-K-290 - Nickel Plating (Electrodeposited).

Q-P-35 - Passivation Treatments for Corrosiun-Resisting Steel.

QQ-P-k16 - Plating, Cadmium (Electrodeposited).

QQ-2-325 - Zinc Coating, Electrodeposited, Requirements For.

PPP-H-1581 - Hardware (Festeners and Related Items), Packaging and

Packing for Shipnent and Storage of.
Federal Standards.

Fed. Std. No. 66 - Steel: Chemical Composition and Hardenability
Fed. Std. No. 123 - Marking For Damcstic Shipment (Civil Agencies)

{Activities ocutside the Federal Government may obtain copies of Federal
Specifications and Standards as outlined under Gemeral Information in the
Index of Federal Specifications and Stsundards and at the prices indicated
in the Index. The Index, which includes cumulative menthly supplements
as 1ssued, 15 for sale on a subscription basis by the Superintendent of
Documents, U.S. Government Printing Office, Washington, DC, 204Q2.

(Single copies ol this specification e&nd other product specificat:ions
required by aciivities cutside the Federal Covernment for bidding pur sises
are available without charge at the General Services Administration Regicnal
Offices in Boston, New York, Atlantia, Chicago, Kansas City, MO, Dallas,
Denver, San Francisco, Los Angeles, Seattle and Washington, IC.

(Federal Covernment activities may obtain copies of Federal Specifications
and Standards and the Index of rederal Specifications snd Standards fram
established distridbution points in tneir agencies.)

Military Speciflications

MI_-F-LO5 Tinish, chemical, Black, For Copper Alloys.

MIL-A-862¢5 - Anodic Coatings, For lux.rnum and A uminum Alloys

MIL-T-10727 - Tin Plating, Electrodenaos:tec or hot-Jipped. For Ferrour
and mon-rerrous Metals.

MIL-C-1392L4 - Coating, Oxide, 3lack, For Ferrous Metals.
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MIL-P-16232 - Phospbate Coatings, Heavy, Manganese ar Zinc Base (For
Ferrous Metals).

MIL-I-17214 - Indicator, Permeability, Low-Mu (Go-No Go).

MIL-M-20693 - Molding Plastic, Polyamide (Nylen), Rigid.

MIL-C-81562 - Coating, Cadmium and Zinc (Mechanically Deposited).

Military Standards:

MIL-STD-105 - Sampling Procedures and Tables for Inspection by Attributes.
MIL-STD-129 - Marking For Shipment and Storage.

Air Porce - Navy Aeronautical Standard:
ANG60 - Washer, Flat

(Copies of specifications, standards, drawings and publications required
by suppliers in connection with specific procurement fumctions should dbe

obt&ined)rrm the procuring activity or as directed by the contracting
officer.

2.2 Other publications. The following documents form & part of this
specification to the extent specified herein. Unless otherwise indicated,
the issue in effect on date of invitation for bids or request for proposal
shall apply.

American National Standards Institute (ANSI) Standard:

ANSI BR27.2 - Plain Washers

(Application for coples should be addressed to the American National
Standards Institute, 1430 Broadway, New York, NY, 10018.)

American Society for Testing and Materials (ASTM) Standard:
ASTM Al53 - Zinc Coating (Hot-Dip) on Iron and Steel Hardware.

(Application for copies should be addressed to the American Soclety
ifor Testing and Materials, 1916 Race Street, Philadelphia, PA, 19103.)

3. REQUIREMENTS
3.1 Material.

3.1.1 Class A - Carbon steel. Carbon steel washers shall be low
carbon steel in accordance with Fed. Std. No. 66.

3.1.2 Class B - Corrosion-resisting steel. Corrosion-resisting steel
wasners shall be *ype 301, 32 or 316 in accordance with Fed. Std. No. 66.
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3.1.2.1 Magnetic permeability. Magnetic permeability shall be 2.0
maximum (air = 1.0) for a field strength of H = 200 oersteds when using
a magnetic indicator per MIL-I-1721L.

3.1.3 Class C - Aluminum. Aluminum washers shall be in accordance
with QR-A-250/1 or QR-A-250/2, tempe~ H18 or 8.

3.1.4 Class D - Aluminum alley. Aluminum alloy washers shall be in
accordance with QQ-A-250/S, temper Th.

3.1.5 Class E - Brass, Brass washers shall be in accordance with
QQR-B-613, camposition ll, temner half-hard.

3.1.6 Class F - Copper. Copper washers shall be in accordance with
QQ-C-576, temper cold-rolled, hard.

3.1.7 Class C - Nickel-copper alloy. Nickel-Copper alloy washers shall
be in accordance with QQ-N-281, Class A, cold rolled, annealed.

3.1.8 Class H - Plastic (nylon). Plastic {nylon) washers shall be
in accordance with MIL-M-20693, Type I, natural color.

3.2 Protective finish. Unless otherwise specified (see 6.2), wasners
shall be furnished plain, with no protective finish. When finishes are
specified, they shall be in accordance with the following paragraphs.

3.2.1 Cla.,z A - Carbon steel washers.

3.2.1.1 Cadmium vlating. Cadaium plating shall be in accordance with
QQ-P-U16, Type 11, Class 3 or MIL-C-8.562, Type II, Class 3.

3.2.1.2 Zinc coating. 2Zinc coating shal. be in accordance with
QQ-2-325, Type Il or MIL-C-81562, Type Ii. The thickness on washers for
bolt sizes theu 0.250 inch shall be Class 3 and on washers for bolt sizes
over 0.250 inch shall be Class 2.

3.2.1.3 Galvanized zinc. Hot-dip galvanizing shall be in accordance
with AST™ Al53. The thickness snall be 0.00045 inch minimum.

3.2.1.4 Phosphate coating. Phosphate coating shall be in accordance
with MIL-P-16232, Type Z, Class 2.

3.2.2 Class 8 - Corrosion-resisting steel washers.

3.2.2.1 Pascivation. Passivation treatment shall be in accordance
with QQ-P-35.

3.2.2.2 Blacr oxide. Bleck oxide coating shall be in accordance with
MIL-C-13G24, Clar: L.

L
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3.2.3 Classes C and D - Aluminum and aluminum alloy washers.

3.2.3.1 Anodizing. Anodizing shall be in accordance with MIL-A-8625,
Type I or 1I, Class 1.

3.2.4 Classes E and F - Brass and copper washers.

3.2.h.1 Tn 2° lating. Tin plating shall be in accordance with MIL-T-10727.

3.2.4.2 Nickel plating. Nickel plating shall be in accordance with
R-K-290, Class 1, Grade F.

3.2.4.3 Black chemical. Black chemical finish shall be in accordance
with MIL~F-LO5,

3.3 Dimensions.

3.3.1 Type A, round washers.

3.3.1.1 Grade I. Grade I, general assembly purpose washers shall be
in sccordance with the dimensions in the applicable military standard
and ARSI B27.2.

3.3.1.2 Grade II. Grade II, aeronautical assembly purpose washers
shall be in accordance with the dimensions in AN 960.

3.3.1.3 Washer faces shall be parallel within 0.02 inch. Washer
faces shall be flat within:

0.007 inch for bolt sizes thru 0.500 inch.
0.010 inch for bolt sizes 0.5625 thru 1.250 inches.
0.015 inch for bolts sizes over 1.250 inches.

3.3.1.4 Concentricity. The inside diameter and the cutside diameter
shall be concentric within the tolerance of the inside diameter.

3.3.2 Type B - Square washers. Square washers shall be in accordance
with the dimensions in Table I. .

3.4 Worlmanship. Washers shall be flat and smooth and free from
burrs, loose scale, sharp edges and all other defects that may affect their
serviceability.
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Teble - [ () v s
Inside Outside

Nom. diameter width Thickness

bolt

size Min. Max. Min. Max Min. Max.

.375 438 469 1.50 1.56 .125 .156

.L37s .500 .531 1.75 1.81 .125 .156

.500 .562 .594 2.00 2.06 .188 .219

.625 - .79 .T50 2.25 2.31 .250 281

.750 .8l .875 2.50 2.56 .250 .28

.875 .969 1.000 3.00 3.06 .250 .281
1.000 1.094 1.:2% 3.50 3.56 .375 Lo
1.125 1.250 1.312 L.ov 4,12 .375 o6
1.250 1.375 1.438 4.50 4,62 .375 ko6
1.375 1.500 1.562 5.C0 5.12 .375 Lok
1.500 1.625 1.688 5.00 é6.12 .375 .06
1.750 1.875 1.938 6.50 6.62 .375 406
2.000 2.125 2.188 7.00 J 7.12 .375 'S

L, QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unlecss otherwise specified in the
contract or purchase order, the supplier is r:.ponsible for the performance
of all inspection requirements as specified herein. Except as otherwise
specified 1in the contract or order, the supplier may use ms own or any
other facilities suitable for the performance of the inspection require-
ments specified herein, unless disapproved by the Government. The Government
reserves the right to perform any of the inspections set forth in the speci-
fication where sucn inspections are deemed necessary to assure supplies
and services conform to prescribed regquirements.

L.2 lot. - lot shall consist of all wasner: of the same type, grade,
class, size and protective finist, produced under <the same conditions and
offered for asc~e-*2nce at one time.

L,3 Sagrzli-o

L,2.1 Campiing for exariratiovn. A randam sample of washers shall be

selected from earn lot in accordance with !IL-STD-105, inspection level
5-2. Tne Acceptnble Quality Level (AQL, shall be L O percent defective.

6

i
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4L,3.2 Sampling for tests. A random sample of washers shall be selected
from each lot in accordance with MIL-STD-105, inspection level S-1. The
AQL shall be 2.5 percent defective

4.4 .Examination. Samples selected in accordance with 4.3.1 shall
be visually examined for material (3.1), protective finish (3.2), dimensions
(3.3) and workmanship (3.4). Corrosion-resisting steel washers shall
be checked for magnetic permeability (3.1.2.1). Any washer containing one
or more defects shall be rejected, and if the number of defective was'.ers
exceed the acceptance number, the lot represented by the sample shall be
rejected.

4.5 Tests.

L4L.5.1 Protective finish. Tests for protective finishes shall be in
accordance with the applicable specification of 3.2.

4.5.2 Preparation for delivery. Tests far preparation for delivery
shall be in sccordance with PPP-H-1581 to verify confarmance with Section 5.

5. PREPARATION FOR DELIVERY

S.1 Packaging and packing. Packaging shall be Level A or C and packing
shall be Level A, B or C in accordance with FPP-H-1581, as specified (see
6.2).

5.2 Marking.

5.2.1 Civil agencies. In addition to marking required by the contract
or order, all interior packages and shipping containers shall be marked
in accordance with Fed. Std. No. 123.

5.2.2 Military agencies. In addition to marking required by the
contrect or order, all interior packages and shipping containers shall be
marked in accordance with MIL-STD-129.

6. NOTES

6.1 Intended use. Flat washers are intended for autcmotive, aircraft
and general bolt, nut and screw application. Their purpose is to proviae
an increased bearing surface and to prevent galling of the base material.
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6.2 Ordering data. Purchajers should select the oreferred ootions
permitted herein and include the following information in procuremsnt documents

(a) Title, number and date of this specificatiom.
(v) Type,. grade and class (1.2).
(¢) Protective finish, 1f required (3.2).
(a) Dimensions (3.3).
(e) Selection of applicable levels of packaging and packing (5.1).
£) Applicable MS or AN part number.
Military Custodians: Preparing Activity:
Aty - WC Army - WC
Navy - OS
Air Force - & Project No. 5310-0846
Reviewer Activities Civil Agenvy- .
w, ME Ag Ty coordinatine ACtiv’.ty.
Navy - Hone GSA « FSS
Air Force - None
DSA - IS

User Activities:
Army - MU, WT
NSV}' - A-S) MC! SHQ YD
Air Force - Hone

U. S. GOVERNMENT PRINTING OFFICE - 1974 O - 544-610/1669

Orders for this publication are to be piaced wiyn General services Adming -
stration, acting as an agent for the Superiatendent of Documents., See section
2 of this specirication to obtain copires and other documents referenced herein
Price 10 cents each,



STRUCTIONS. In s continuing effort to make our standardizalion documents better, the DaD provides this form for use in
»mutting comments and suggestions for improvements. All users of military standardization documents are innited o provide
Jgestions. This form may be detached, folded along the Lines indicated, taped along the loose edge (DO NOT STAPLE), and
» malled In bloek 5, be s apecific as poasbie about particular problem aress such as wording which required interprelation, was
too rigid, reatrictive, 100se, ambiguous, or was incompatible, and pve proposed wording changes which would alleviate the
problems. Enter in block 8 any remarks oot related to & specifi: paragraph of the document If block 7 is filled out, an
scknowiedgement will be mailed to you within 30 days to let you know that your comments were received and arv being
considered. e - - .

- e A

NOTE Thu form may not be used to request copies of documentsa, nor (O request waivers, deviationa, or clarifieation of
specification requirernents on curreni contracts. Comments submitted on this form do not constitute or imply suthonzation
to waive any portion of the referenced document(s) ot to amend contractusi requiremaents.

(Fold slong this iine)

{Pold aleng thia line)

DEPAHTMENT OF THE ARMY

- NO FOSTAGHE
NECESSARY
1IF MAILED

N THE
UMITED STATES

rennrrronsmare s | BUSINESS REPLY MAIL

FIAST CLASS PERAMIT NG 12082 WASHINGTON D C
POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE ARMY

Commander US Army Armament Materiel Readiness
Command

ATTN: DRSAR-LEE-S

Rock Island, IL 61299
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