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FOREWORD

American National Standards Committee B27 for the standardization of plain and !l)ﬁk
washers wus organized in March 1926 as Secrional Committee B27 under the aepis of the
American Standirds Association (later the United States of America Standards Institute and,
a5 of Octoher 6, 1969, the American National Standards lnstitute, Inc.). with the Society
of Aumotive Engincers und the American Socicty of Mechanical Engineers s jc'.:int
sponsumy,  Since 1950, this Commiwee hits been designuted responsibility for standardization
of washers and machine vings.

In May of 1928, the 827 Committee established two subcomminges to carry on development
work: Subcommittee 1! on plain washers und Subcommittee 3! an lock washers. A tentative
standard for helical spring lock washers circulated for industry comment in Novemher 1931
failed 0 achieve accepance andg Commitce activity begame dormant for some ycars.

In 1940, the B27 Committee was reorpanized and Subcomminee 2 proceeded to drafl a
proposal covering three series of helical spring lock wishers, designated light, medium, and
heavy. [n 1943, this proposal was amended T include the extra-heavy series washers and,
following approvsl by the 837 Commiuce and sponsor organizations, was accepted as an
Amcrican Standard under the designation ASA B27.1-1944,

During the ensuing ycars, minor refinements to the hardness requirements and mcthods
of tgst were considered, and in December 1948, the B27 Commitiee accopled, in priwipls,
expansion of the standard to cover helical spring lock washers made from smaterials other
than carbon steel and inclusion of specilications for tooth lock washers, and bath helical
spring and toth lock washer maching serew ussemblies. A draft proposal incorporating
requirerments applicable w corrosion resistant steat, phosphor bronze, silicon bronze, aluminum-
zine alloy, and K-monel helicul spring lock washers and the other new products wain
eompleted by Subcomminee 2 in September 1949, Subsequent w approval by the B27
Committce and sponsocs, this proposal wus Torwirded o the American Standurds Association
and declared an American Standard on May 22. 1950

During the years 1951 through 1938, Subcomminee 2 held five meetings, ai which il
was agreed to extend the light and heavy series helical spring lock washers 1o include sizes
15/“ in. through J in., establish tleranges on the nominal thickness of helical spring lock
washers, and reepgnize hardened screw and tock washer assemblics. A format draft dated
June 1957 wax approved by the lenee ballot of the B27 Commiilee and the spunsor
organizations and submitted to the American Standards Association for designation as an
Amerivan Standard,  This was granied on November 3, 1958,

Throughout the period trom 19349 through 1963, 2 number of changes were recommended
by the Hehical Washer Insutute, which had undertzken a program to reling the helical spring
lock wishers 0 meet more exuching demands of consumer industies. Alsa, al i meeting
held on Movember 28, 1961, the B27 Commitce recogmzed the desicablity of publishing
the serew and washer tssemblies as u separate document under the jurisdichion ol the BI§
Committee, bul suhject o joing approval by the B27 Commitee and atfected subcommitices
thereol Subsequently, a draft proposal deleting the coverage on serew und washer axsemblics

U A% al Apeil 1 196k, Subscommilloe | was redesignaled Subcommillee X on plain washers. and Subcommiltee
2 wan mdu-.ign.nwd Subsonimittee | oo lock woshers.

(Capyrighl by the American Socicly Of Mechanical Engineers
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and incorporating fevisions 1o the helica! spring lock washers was prepared. The latter
included changing designation of incdium series to regular series and cxtra-heavy series 10
extra-duty series, and the addition of the hi-collar series for use wilh socket head cap
screws.  Following acceptunce by the subcommittec, the proposal was letier balloted to the
B37 Committes on November 18, 1963, then approved by the sponsars and the American
Sundards Association and officielly granted recoghition as an American Standard on
Seprember 20, 1963.

Continued studies conducted by the Helieal Washer Ingtitute resulted in this group
submitting further recommendations for changes o the standard at 2 meeting of Amencan
National Standards Commitiee BL7 in October 1969. Subcommitize 1 then undernook
preparation of a proposal dated May 1970, incorporaling changes Lo helical spring lock
washers. These consisicd of deletng coverage for the Fight serics and Type 420 COITOSIon
resisiant steels, adding control or section coruer radius, sdjusting inside diameters. and
relegating the heavy series to "Nt Recommended for New Applications™ status. Other
minor comections (o dimensional dita and exiensive editorial refinements were also included.
This draft was approved by letter hallot of Standurds Committee B27, conducted on August
i1, 1970. Subsequent W the inclusion of additonal editorial refingments, the proposal was
found acceptable by the sponsor orgunizations and submitted to the American National
Siandards Instlute for designation 25 an American National Standard. Afier approval of
this ravision by American Natiotal Standards Committee 327, the washer activity was
wansferred to American National Standards Commiliee Bt8. Subcommitze | of BZ7 was
redesignated as Subcommitiee 21 of Sundards Comminge B18,

At the December 1986 Americun National Standards B1% main mecting, a request was
made to have Subcommittee 21 drafe an American National Standard for metric lock washers.
On May 26, 1987, the first draft of the requested standard was completed.  This drafi was
hused on the inch serics standard which was being reviewed and revised at the time by
S bcommittee 21. Dimensional dita and types of lock washers o be included in the tables
were gathered from industry standards. Both standards were then updated as required
during the May and December 1987 subcommiltee mectings. At the December 1587
meeting, a motion fo ballot the gndard was made, and by the December 1088 mesting,
all ballot comments were reviewed and editorial changes were made. At the May 1989
meeting, the completed draft dated May 6, 1989 was submitted for publication,

On December 9, 1992, a propoal 10 revisc this Standard was made. This Sandard has
not been used wilh the dimensions in Table 2 or with the product liswd in Table 1. This
revision changes the dimensions in Table 2 to reflect active part dimensions and replaces
Table 3, Metric Socket Head Helual Sprng Lock Washers, with a new Table 3 for Merric
Heavy Helical Spring Lock Washers. In addition, the trapczoid dimensions were rcplaced
with the formula used in prior standards; several materials and hardness values wore added:
paragraphs covering lot size, inspection and quality assurance requircments, and inspection
characleristics were added. and editonial changes were made. The proposal was sent out
for balloring, and at the December 7, 1993 meeting, commenly were reviewed and acted
upon a5 necded.

On December 4. 1095, a proposal to clanfy ilems in this Siandard was made.  For
helical spring lock washers, the changes included, adding clearance o the washer inside
diameter needing heavier coatings such as mechanically galvanizing. moving decarb mensuring
tequirement inte proper location, and correcting illustrations above tables. For the toath
lack washer, the changes include clarifying the wording in the mecasuremeni of the tooth
projection from side 1o side, and removing the need for twist westing. In. addition, the
Suandard was revised 10 conform with the standard formatting for B18 docurncnts.

This Standard was approved as an American National Standard on November 3, 1999,

Copyrighl by the Amer:can Sociely (I Wechrnicsl Engineers
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CORRESPONDENCE WITH THE 818 COMMITTEE

General. ASMLU Stndards are developed and maintained with the intent to represent the
consensus of concemcd interesti.  As such, users of this Standord may interact with the
Commitiee by requesting interpretations, proposing revisions. and attending  committee
mestings.  Comespondence should be aduressed 0.

Sceretdry, BIE Main Commiltee

The American Society of Mechanical Engincers
Three Park Avenve

New York, NY 10016-53990

Propusing Revisions. Revisions are made periodically 0 the Standard to incomorate
changes that appear pecessary or desirable, as demonstrated by the expérience gained from
the apptication of the Standard. Appraved revisions will be peblished periodically.

The Committee welcomes proposals for revisions to this Standard.  Such proposals should
be as specific as possible, citing the parograph number(s), the proposed wording, and a
datailed descnption of the reasons for the proposal, including any pedinent documentution.

Interpretotions. Upon request, e BIR Commiliee will render an interpretation of any
requirgment of the Standard.  Iaterpretations can only be rendercd in response wr 3 written
request sent W the Secretary of the BI8 Main Committee.

The request for imerpretation shoubd te clear and unambigoous. It is further recommended
that the inquirot submit his reguest in the following format:

Subject: Cite the applicable paragraph number(s) and the topic of the inguiry.

Editton: Cite the applicable edition of the Standard for which the interpretation
15 being reguesied.

Question; Phrasc the question as a request for an intgrpretation of a spegiliy

requirement suitable for genral understanding and usc, not as @ request
for an.approval of a proprictary design or situation.  The inquirer may
ulso include plans or drawings which are necessary to explain the questiom;
however, they should not contuin proprictary names or information.

Requests that are not in this format will be rewritten in this format by the Comminee
priar 10 heing answered, which may inadverienlly change the intent of the oniginal recquest.

ASME procedures provide for reconsideration of any inteepretation when or if additionul
information that might affect an inlerpretation is available.  Further, persons agpricved by
an interpretation may appeal 1o the cognizunt ASME Commitee or Subcommitiee. ASME
doex not “approve™. “certily”, “rate”, or “endorse™ any item, construction, proprictary device,
or aelivity,

Attenling Committee Meetings. The B18 Commitiee regulurly holds meetings, which are

open to the public.  Persons- wishing 10 atiend any mecting should comtact the Secretary
of the B18 Muin Commiltee.

vii
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LOCK WASHERS (METRIC SERIES)

1 INTRODUCTORY NOTES

1.1 Seope

1.1.1 This Standard covers the dimensions, physical
propertics, and methads of westing for helical spring
and twoth lock washers.

1.1.2 The inclusion of dimensional data in this
Standard s oot intended 1o imply that all products
deseribed are stock producion ilems. Consunmers should
consult with suppliers conceming the availubility of
procducts,

MOTE: The word lwk upparmyg in the names of procducts in this
Standard is 4 generic wem historically asawmtad with their identiticas
pon and & nol saended o imply an etiniie permanency o ity
in allachments where the Biateners ute used.

1.2 Comparizon with 150

This Sandard has ao 150 counterpart.

1.3 Types

1.2.1 Helical Spring Lock Washaers., This Stun-
dard covers helical spring lock wishers of the following
sections: regular and heavy.

1.3.2 Tooth Lock Washers. This Standurd covers
wnith ok washers of the following type: interhal
tooth. cxernal tooth, internal-exernal woth, of two
constructions, designated Type A and-Type B.

1.4 Dimensions

Al dimensions by this Sandard are given in millime-
ters (mm), and apply before any coating. unless other-
wisg specilicd.

1.5 Responsibility for Modifications

The wisher manubiciurers shall not be held responsi-
ble for muliunctions of product determined 10 be doe
to plating or other modifications when such plating or
modification s rot accomplished under the manufactar-
ers” contrd or direetion

Copyright by Lhe Amerean Seeiely OF Meehanical Enginecry
Sun Sep i 10-38:04 2004

1.6 Terminology

For definitions of erms relating to washers or fenmres
thereof used o this Standued, refer o ASME BIRI2,
Glossary of Terms [or Mechanical Fasteners.

1.7 Referenced Standards

Unless otherwise specified a0 the time the order is
placed, the latest referenced stundards shall be used.

ASME B18.12, Glossary of Terms for Mechanical
Fasteners

ASME BIS.18. 1M, Inspection and Quality Assurance
for General Purpose Fasteners

ASME BI18.18.2M, Inspection and Quality Assurance
for High-Volume Machine Assembly Fusteners

ASME BI8.15.3M, lnspection and Quality Assurance
[ur Special Purpose Fastencrs

ASME B1g.18.4M, lnspection and Quality Assurance
fur Fastenecs for Highly Specialized Engineered Ap-
plications

ASME B18.24.3, Part Identifying Number (PINY Code
Systemn Swndard for BIY Noathreaded Products

Publisher: The American Society of Mechanienl Engi-
neers (ASME), Order Depanment: 22 Law Drive,
Box 2900. Faitlield, NJ 87007-290) g

ASTM B 99, Suandurd Speciticaion for Copper-Silicon
Alioy Wire for General Applications

ASTM B 159, Swndard Specificatons for Physphor
Bronze Wirg

ASTM B 211, Swndard Specilication for Alwmninum
and Aluminum-Alloy Bar, Bod and Wine

ASTM B 591, Stundard Specitications for Copper-Zinc-
Tin Alloys Plate, Sheel. Strip, and Rolled Bar

ASTM E 140, Standurd Hurdness Conversion Tubles
for Melals (Relationship Among Bringll Hardness.
Viekers Hurdreys, Rovkwell Hardness, Rockwell Su-
particial Hardness, Knoop Hardness. and Scleroscope
Hurdness)

Publisher: The American Socety for Testing and Materi-

als (ASTM). 100 Barr Harbor Drive. West Consho-
howken, PA 194287959
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SAE J403, Chemical Compositions of Carboa Steels

SAE J404, Chemical Composition of Alloy Steels

SAE J403, Chemical Compositions of Wrought Suin-
less Steels

SAE 1411, Carbon and Alloy Stecls

SAE J419, Mcthods for Measuring Decarbur zation

Publisher: The Society of Automarive Engineers (SAE),
400 Commonwealth Drive, Warrendale, PA 15096

Federal Specification QQ-N-286, Nickel-Copper-Alumi-
num Alloy, Wrought

Publisher: Department of Defense Single Siock Point
for Military Specifications and Sandards (DODSSP)
Defense Automated Printing Service, 700 Robbins
Avenue, Building 4D, Philudelphia, PA 19 11.5004

18 Lot

For all inspections referenced in this Standard, the
lot shall consist of all washers of one type, grade,
style. finish, and size fobricated by the same production
process from the same heat rumber of metal as provided
by the metal manufacturer and submined for inspection
and testing a1 the same time. The maximum lot size
shall be restricted to one shift of production.

1.9 Inspection and Quality Assurance

Unless otherwise specitied, acceplability o r1is Stan-
dard shall be determined in accordance with ASME
BIE I8 1IM.

2 GENERAL DATA FOR HELICAL SPRING
LOCK WASHERS )

2.1 Application

The helical spring lock washers covered herein are
intended for general applications. Helical sprng lock
wiashers compensate for developed looseness betwecn
component parts of an ussembly, distibute the Joud
over 4 lurger area for some head styles. and provide
a hardened bearing surface.

2.2 Dimensions

The dimensions of regular and heavy helical spring
tock washers shall be as specificd in Tubles ! and 3.
Selection should be made from the regular ¢r heavy
serigs in Tables 2 and 3, respectively, to suit design
rEGqUIrEMents.

Copyrighl by the American Sociely OF Mechanical Engineers
Sun Sep 26 10.38 04 2004

LOCK WASHERS IMETRIC SERIES)

TABLE 1 DEGCARBURIZATION LIMITS

Maximum Total
Maximum  Affected Depth

Dapth aof {Frea Ferrite
Diameatars of Round Freg Plui Partial
Wirg or Sections of Ferrita,  Dagarburization),

Equivalent Aren mrn mm
Up to 4 mm, incl. (.05 0.15
Cyer 4 mm to 6 mm, incl. 6.08 0.20
Ovar 6 mm ta 10 mm, inch 0.10 0.25
Ovar 10 mm to 12 mun, incl. 0.1% 0.38

2.3 Material and Hardness

2.3.1 Material Composition. Washers shall be
made from material meeting the chemical composition
requirements of one of the following standards:

{a) Carbon Steel, SAE J03 1055 — 1065 (UNS
GIO5350 - GI0650).

(k) Boron Sieel. SAE J411 10B55 — [0B6S.

fc) Stainless Steel. SAE JAO5 302 - 305 (UNS
530200 — 530500) or SAE J3)5 316 (UNS 531600).

(d) Aluminggm Alloy. ASTM B 211 7075 {UNS
AYTTS).

fe) Phosphor-Bronze. ASTM B 159 Copper Alloy
No. 310 (UNS C51000).

(N Silicon-Bronze. ASTM B 99, Copper Alloy No.
651 or 635 (UNS C65100 or C63500).

(g} Mickel-CopperiAluminum. Federal Specification
QO-N-2#6 (LINS ND5500).

(h) Alloy Steel SAE J404 4037 (UNS G4037().
Other materials and grades ghall be ag agreed upon by
manufacturer and purchaser,

2.3.2 Hardness. All washers shotl ke propared for
checking the material hardness by cold (water) grinding
or fiting whe sides gulhicienily flat and parallel to assure
comect repdings. I applicable, be surc 10 remove the
decarbusized or plated surfuce. During this operation,
care shall be exercised to prevent the surfuce temperature
af the washer from eaceeding 120°C. Hardness require-
ments applicable w washers of the respective malerials
shatl be as follows. For hundness conversion. refer to
ASTM E 140

{a) Curbon Sieel. 38 to 46 HRC, 372 10 458 HV.

{h) Boren Steel 38 to 46 MRC, 372 to 458 HY.

(c} Stainless Steel. 33 t0 43 HRC, 343 10 423 HV,
for lock washers up to and including 16 mm, for larger
sizes 32 10 43 HRC, 318 o 423 HV.

A3
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TABLE 2 DIMENSIONS OF REGULAR METRIC HELICAL SPRING |LOCK
WASHERS
Maan
] Section
Naminal Inside Outside Section Thicknass Baaring
Washer Diamater, Diomater. Width, iT ¢ T, Width,
Size, L AL 8 w T W
mm Max. Min. Max. Min. Min. Min.
F 2.20 2.05 4.18 ) 0.51 0.82
25 2.7 255 4.94 1.02 0.64 071
a an 3.06 583 1.19 0.79 .83
16 376 158 £.35 119 0.79 0.83
4 4?6 4.08 7.28 1.40 1.02 0.58
5 %26 5.08 8.66 1.57 1.18 1.10
6 6.79 6.10 12.08 2.7 1.57 1.94
8 R.36. ’13 1496 318 1.98 223
10 10.38 10.13 17.83 3.58 239 291
12 12.45 12.15 21 a7 4.34 318 3.04
14 14 50 14.20 23.39 a.78 358 .49
16 16.63 16.25 27.53 £16 396 3.6%
20 20 66 .28 33.26 5.54 4.78 4.16
24 2a il 24,30 39.7% 7.14 5.94 5.00
it 3135 051 a49.36 B.74 7.54 612
36 37.60 36.51 876G 10.31 912 7.22

GENERAL NOTES:

{a) Far additional requirements, refar ta Section 2.

() Dumensiong m pillimeters Grund,

() Atuminum-Allov. 75 46 97 HRR, 137 1o 222 HV.

{¢) Phoxphor Rronge. 90 HRB min., 185 HY min..
or eguivalent.

(N Silicon-Broze. 90 HRB min.. 185 HV min . or
equivalent.

{g) Nickel-Copper-Alwmimon. 33 o 40 HRC, 327 w
392 HV.

{h) Alloy Stewd 38 10 46 HRC, 172 10 458 HY

2.3.3 Decarburization. Carbon steel, boron sweel,
and alloy steel lock washers shall meet the limits for
decarburizution shown in Table 1. Methads tor {esting
deearburization limits shall conform with 5AF 13419,

Copyright by Lhe American Sociely OF Mochameal Engineees
3un fep 26 10:38.05 2004

2.4 Designation

Noeminal washer sizes are intended lor use with
camparable nominal serew or nut sizes. Fasteners con-
forming W is Swndard shall be designated by the
following data and sequence: product numé and siyle,
where applicable, ASME document number, nominal
s, senes, material, and surfice protection, if neces-
sary. of apticnally by the ASME B18.24.3 PIN Code.
See examples helow:

EXAMPLES.
(1 Mot Heltial Spring Lok Washer, BES 2E2M. 5 mm. Regu-
fin Mwephor Brooze, W21 2NAADSENMODTNNAALL
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TABLE 3 DIMENSIONS OF HEAVY METRIC HELICAL SPRING LOCK WASHERS

Mean
Section
Nominal - X Ouiside Section Thicknaas Boaring
Washer Insida Diametar, Diamster, Width, (T, + TM2, Width,

Size, A ) w T aw
mm Max. Min. Max. hin. Min. Min.

) 2 250 2.05 4.44 1.02 0.54 oM
25 270 255 5.29 1.19 0.79 083

3 1.21 1.06 £.24 140 1.02 088
3.5 3.78 3.58 6.76 1.40 1.02 0.08

a 4.26 4.08 7.84 1.57 1.19 1.10

5 626 508 .07 t.78 1.42 125

[ 6.29 610 12.12 2,79 1.06 195

i B.36 813 15.22 1.30 2.45 21

10 10.38 10.13 18.03 3168 2.92 258
12 12.45 12.15 2172 447 3.84 315
14 14.80 14.20 24.64 4.30 4.32 343
18 18.63 16.25 27.88 5.3 4.80 173
20 M.66 20.28 3177 6,20 574 4.34
24 24.81 24.30 40.66 7157 7.1 5.30
30 31.25 3081 50.81 9,47 9.25 8.83
k] 37.650 3661 60.60 11.23 11.18 .86

GENERAL NOTES:

1a) For additional raquirements, rafer to Section 2.

{b) Dimensians in millimaters {mm}.

(1) Mewrie Helicul Spring Cock Washer, BIS.21IM. 14 mm,
Heavy, Curbon Sicel. Phosphale Coated. WZIINABQI4ON-

NISSNNINEL

2.6 Washer Section

The section of Fnishedl washers shall be slightly

trapezoida) in shape with the thickness at the inner
periphery greater than the thickness at the outer periph-
ery by an ameunt varying from a minimum of Q.02
mm (¢ a maximum of O04 mm per 0.62 mny of the
section width. The minimum seetion thickness specihed
in the dimensional tables represents the nominul mean
thickness 7 of the trapezvid. Reduced to formalas, the

increase in thickness from the outer periphery to inncr
periphery is t, minus t, or 0.032 W (minimum) to 0.064
W (maximom). The tolerance on the nominal mean
thickness of the trapezoid shall be subject to a plus
tolerance equal to the fullowing:

S Talerance, +
4 rnm and Smaller 015 mm
& min o M) mm 0.25 mm
22 mm o 36 mm - 0.50 mm
42 1 0 72 mim 0.75 mm

The comers at the inner and vuler peripheries of
the washers shall be slightly rounded. However, the

Copyright by Lhe American Sociely Of Mechanical Engincers
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Caliper preset 1o the
minirmurn beaang
width

FIG. 1 VERIFYING MINIMUM BEARING
WIDTH

Diregtion
of reration

FIG. 2 WASHER TWIST TEST

extenl of the rounding shall be such that the bearing
width of the washer section is not reduced 1o less than
the BW values shown in Tables 2 and 3. It is recom-
mendid that conformance W this Limitation be doter-
mined by presciling a suitable caliper measucng devige
10 the tabulited mintmum bearing width dimension and
comparing the sething 1w the flur bearing face on cuch
sice of the washer as shown in Fig. 1.

«2.8 Coiling

Washers shall by coiled so that the free heght s
dpproximalcly cquivalent W lwice the thickness of the
washer section. The gap and relationship of the severed
ends shall be such s to prevent washers from tangling
and ensure that washers compress

2.7 Processing

2.7.1 Finishes. Unless atherwise specified by the
purchaser, lock washers shall be supplicd with a plain
Gas progessed) finish, st plied or coated. Where
COFrusion  preventilive teaument is reguired, washers
shull b plated or comed as specified hy the purchaser
When helical spring fock washers aee to be fumished
with coatings over 0027 mm thick and e to be
used with bolts or screws abo having thicker coatmys.
they are W he vended o limits 05 mm in excess of

Copyright By the American Zeciety Of Mechanieal Fnpineers
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those specified in Tables 2 and 3 for minimam inside
diameler and maximum outside diameter. Heavy ¢oating
of wasthers under & min nominal size is not recom-
mended.

2.7.2 Embrittlement. Carbon and Boron steel lock
witshers that arc elecrroplated or coated may be subject
1o embrittlement; they shall be suitably treated o mini-
mize such embritlernent. Plated washers shalt not Erac-
turg after having bean compressed Mat for a minimum
period of 48 hr.

2.8 Workmanship

The flat surfaces {fuces) of helical spring lock washers
shall be free from surface imperfections such as
knurting, serrations, dw marks, deep scratehes, hoose
seibe, bums, vr other imepelaritios which would affect
serviceubility. Moderate feed roll marks shall be permis-
sible on the ouwter periphery.

29 Twist Tests

The washer shall be gripped in vise jaws. The ends
of the washer shall be freg and an axis passing through
the slot shalt be parallel 10 and slightly above the top
uf the vise so that kess than 50% of the washer is
gripped. A 90-dcg maximum segment of the free end
of the washer shall be gripped in wregnch jaws so that
at feast 25% of the wisher is exposed when twisting
us shown in Fig, 2, Bdges of the weench jaws shall
beoinoa plane parallel o the vise, Movement of the
wrench that increases the free height of the spring lick
washer shall twist carbon steel. boren sieel, and abloy
stegl washers through an angle approximating 90 deg’
and corrosion resistant sleel and nonferrous washers
through an angle approximating 45 deg with no sign
of {racture.

3 GENERAL DATA FOR TOOTH LOCK
WAZSHERS

3.1 Application

The twoth lock washers covered hereiy are intended
for general application. The woth lock washers serve
ty inercase (he frigion boiween the screw and the
wwembly. [nrernal woth lock washers are preferred
where it is desirable 1o provide @ smooth periphery.

3.2 Tooth Design

The Type A looth design and the Type B tooth
design shall be optional.
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3.3 Dimensions

Dimensions of internal 1ooth tock washers, heavy
interna) tooth lock washers, external tooth jock washers,
and internal-external tooth lock washers shall be o
specificd in Tables 4 through 8.

3.4 Material and Hardness

3141 Material Compasition. Washers shall be
made from marerial mecting the chemical composition
requirements of one of the following standares.

(a) Carbun Stecl. SAE 3403 1050 — 1065 o equiva-
fent (UNS GLO500 -~ GLOG30).

(b} Stainless Steel SAE 1405 30} = 304 (UNS
S30100 — $30500) and SAE 3405 314 {UNS 531600

() Stainless Sreel SAE Ja05 410 (UNS S4H00D).

() Copper Allay. ASTM B 591 Type 423 (UNS
C42500).

Other materials and grades shall be as agre2d upon
by manufuciurer 2nd purchaser.

1.4.2 Hardness. Washers that are mancfacivred
from carbon steal which show evidence of decarburiza-
tion, or parts which were plated, shall have these surface
layers removed before cheeking. During this operation,
care shali be exercised 10 prevent the surface temperature
of the washer from exceeding 250°F. Iuis recor mended
thut the lighier, more seasitive depth reading HRA
scale be used in liew of HRC when testing washers
of a thin section. Hardness requirements applicable to
washers of the respective materials shall be as follows.
For hardness conversion refer v ASTM E 140.

(a) Carbon Steel. 40 1y 50 HRC, 392 to 513 HV.

(h) Sainfess Steel 301 — 305 Anncaled 88 HRB
min., ', hard through full hard 20 to 45 HRC, 198
o 448 HV .

fc) Stainless Steel 410, 3010 50 HRC, 392 to 313 HV.

{d) Copper Alioy. Temper HO6 min,

15 Designation

Wominal washer sizes are intended for use wath
comparable nominat screw or nut sizes. Fastencrs con-
forming to this Standard shall be designaed by the
fullowing dara, in the sequence shown: product aume
and styte, where applicable, ASME dekument number,
nominal size, maximum washer outside diameter (inter-
nal-external tooth washers only), type, material, and
surfuge protective finish, if necessary,

Copyright by the American Sociely O Mechanical Enginenrs
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EXAMPLES:
{1y Meric Tniernal Tonth 1 ack Washer. ASME B14.21.2M, 6 mm,

Type A. Curbon Sieel, Zine Plucd.
(21 Metric Caternal-Intemal Taath Lock Wisher, ASME B18.21.2M

4 mm. (1930 O.0) Type A. Srinless Steel.

3.6 Manufacturing Detail

The aumber of teeth, the length of the teeth, the
width of the rim and the thickness of the washer
over the teeth (free height) shall be optional with the
manufaciorer with the provision, however, that the
projection of the tecth on borh sides of the washer
shall be relutively uniform but the tweeth on the side
with the minimum projection must be at least 50% of
the sige with the maximum projection.

3.7 Processing

3.7.1 Finishes. Unless otherwise specificd by the
purchaser, lock washers shall be supplied with a plain
(as processed) finish, not plated or coawcd. Where
cOMMOSION preventative treatment is required, washers
shatl be plated or coated as specified by rhe purchaser,

3.7.2 Embrittlement. Carbon Steel lock washers
that are elecmoplated or coated may be subject w
embrittiement. They shall be suitably urated 1o minimize
such embrittlenent, Plawd washers shall not frocture
after having been compressed lo a height equal to the
actual material thickness for a minimum period of 48
nr. Compression shall be sccomplished between parallcl
flat surfaces (or fat varietics of tooth washers and
between mating countersunk holes and cones for count-
ersunk tooth washers.

3.7.3 Compression Test. Washers, after being
compressed to a height cqual to the actual material
thickness and then released, shall have o free height
greater thun the compressed height. Compression ghall
be accomplished between parallef Aut surfaces for At
varictics of tooth washers and between mating count-
crsunk holes and cones for countersunk tooth washers.

3.8 Workmanship

Washers shall be symmetrical in shape, free from
surfuce imperfections such as loose scale or other
imegularities which would affect serviceability.

AT
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Type

g

A

Typo B

ASME B18.21.2M-1939

e

TAI-?-LE 4 DIMENSIONS OF INTERNAL TOOTH LOCK WASHERS

MNominal . . N R -

Washer tnaide Diamveter, Qutside Diamater, Material Thickness,

Size A_ i ¢
[Note (1] Max. Min. Max. Min. Max. Min.
2.2 2.40 239 470 4.40 0,35 0.25
25 2.80 2.65 5.85 5.45 0.35 0.25
2.97 112 292 873 §.2% 015 0.30
3 3.30 315 1.35 6.85 .50 0.35
3% 3.80 3.65 a.05 755 0.55% 0.40
4 4.30 4.15 8.75 i i) 0.8 .45
4.2* 4.47 4.27 8.7% g8.26 0.60 0.45
4.8 518 4485 9.70 i Q.65 0.60
> 530 515 10.80 1000 0.70 0.65
.5 5 B7 561 1050 10.00 a.70 .55
[ 6.50 6.20 12.95 12.20 Q.70 0.55
[ 6.80 & 5D 12.95 12,20 070 Q.55
a 250 8.20 1550 14.75 fL.R5 670
9.5 10617 §.75 1780 16.85 1.00 0.80
10 10.60 10.20 17.60 16.8B5 100 0.80
12 12.70 12.30 20.25 19.50 1.00 .80
14 14.80 14 A0 22,80 2190 1.15 0.55
16 17.00 16.40 27.20 26.20 1.25 1.09
20 21.20 20.50 3200 31.00 1.40 1.20
24 25.30 24.50 3530 34.50 1.50 1.30
30 31.40 30.60 46.20 4510 1.70 1.50

GENERAL NOTES:

{a) For additional requiremenms, refer to Saction 3.

{b} Diemansiong in millimecters tmm).

NOTE:

{1} Nominal washer sizes are intended for use with comparable nomingi screw. ball, &r nul

sizos. Washer gizes iaantified by an asterisk (*) are suited for use with

suiew Types AR, 8, BF, and BT.

Copyright by the Americon Society OF Mechanicat Ingincers
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I
Tvos A Type B

TABLE 5 DIMENSIONS OF HEAVY INTERNAL TOOTH LOCK WASHERS

Nominal Inside Diometer, Outsice I;iamnrtor, Matwerial ‘l(;hic:kn-u.
Washat A
Sire Max. Min. Max. Min. Max. Min.
A 6.50 6.20 13.5 12.5 1.15 0.50
] B.50 8.20 5.5 14.5 1.25 1.05
10 10.60 (.20 19.0 18.0 1.30 1.10
12 12,70 12.30 25.0 4.0 1.70 1.50
14 14.80 14.20 9.0 28.0 1.80 1.60
16 17.00 16.40 320 3o 2.20 1.80

20 .20 2050 42.0 410 280 .20

GEMERAL NOTES:
{3} For additianal requirameants, refer to Section 3.
{b} Dimansions in millimeters (mm).

fi‘m’fiiﬁ_lhl- by the Amerienn Sociely O Mechanieat Enpincers
Jun Sep 26 10:38 07 2004
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(a} For additional requirements, rafer to Secban 3.

(b) Dimengions in mithmeters (mm).
NOTE:

Copyriphl by Lhe American Sarivty 0f Mechapical Engineers
Sun Sep 26 10.8807 2004

U1l Newnmal waghor sizes are intanded for use with comparabla naminal sgraw, bolt, or aut sizes.
an asterisk {*) are guited fur use with spaced thread tapping screw Types AB, B, BF, and BT,

Washer sizes identified by

M~ e
o YT
N + = - | -
1
; \_ /.
Typa A Type B
TABLE 6 DIMENSIONS OF EXTERNAL TOOTH LOCK WASHERS
Nominal Inzide Diametar, Outside Diameter, Material Thickness,
Wiasher
si A B c
178 S
[Nota (1)] Max. Min. Max. Min. Max. Mir,
22 1,40 225 - ... 0.35 .25
25 280 265 5.85 5.45 035 0.25
29 Az 292 6.60 €20 0.45 0.30
3 3.30 3.15 7.35 685 0.50 D35
3.5 3.80 365 : Kl 7.55 .55 12 .44)
L] A4.30 415 400 2.50 D60 0.45
4.2+ 4.47 4.2 9.70 9.20 0.60 0.45
4.8+ 518 4.95 10.3¢ 980 065 0.50
& 535 5.15 10.50 10.00 0.e5 0.50
[ A7 h.B1 12.00 11.50 0.70 Q.55
& 6.50 6.20 12.95 12 20 .70 0.556
6.3 6.80 6.50 12.95 12.20 0.70 0.55
8 .50 820 15.50 14.7% 0,85 Q.70
9.5 10.11% .70 17.75 17.00Q 1.00 0.80
10 10.60 14 20 1715 12.00 1.00 0.58¢
12 1270 12.30 20.25 19.50 1.00 0.80
14 14.80 14.30 23.00 2200 118 0.95
16 17.00 16.40 27.50 26.50 1.28 108
20 21.20 20,50 32.00 11.00 1.40 1.20
24 25.30 24 50 1580 2450 1.50 1.30
30 1140 30.60 46.80 4510 1.70 1.60
- GENERAL NOTES:

P20
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90-92 deg
referency
(Note {3)]

x

Type A
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90-492 deg
referance
INota (3)]

Typa B

TABLE 7 DIMENSIONS OF COUNTERSUNK EXTERNAL TOOTH LOCK WASHERS

Size A {Note (2)} i b

[Note 11}] Max. Min. Ref. Max. Min. Mpx. Min.
2 and 2 2¢ 2.40 2.15 178 0.26 0.17 1058 0.7%
25 280 265 4,60 0.2% 0.17 1.70 1.30
3 and 2.9* 130 315 A% 0.45 0.30 2.10 .79
35 3.80 3.85 6.50 0.45 0.30 2.0 1.80
4 and 4 3" 4.47 4.27 7.50 0.55 0.40 240 1.80
5 and 4 B* 5.30 .15 860 0.65 0.50 340 180
5.5 .87 §61 1050 0.65 0.50 3.50 330
6 £.50 .20 12.00 0.65 0.50 4.20 2.40
sav .80 6.50 12.00 0.85 ) 4.20 1.40
8 8.50 8.20 15.60 0.7d 0.55 3.50 475
10 and 9.5 10.60 10.20 19.50 n.8% 0.70 580 5.80
12 12.70 1230 23.00 1.400 0.80 7.80 6.80

GENERAL NOTES:

{a) For additional requirements, rgler o Saction 3.

(b} Dimenzians in millimetars (mm).
NOTES:

(1) Washer gizes are intanded for use with comparable aominal scrow sizes. Washer sizes identified by arrasterick {*) are suited *

for use with spaced thread tapping Serew Typus AR, B, BF, and BT.
(2) For reference purposes only; not subject 1o inspagtion.

{31 Suggested angle for mating camponent 15 90 cag to 92 deg.

'!-‘fnpyg:i,th hy e American Sociely Of Mechanical Rnginesrs
Sun Sep 26 10.38.07 2004
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Type A Type B
TABLE 8 DIMENSIONS OF EXTERNALINTERNAL TOOTH LOCK WASHERS
Nominal . . .
Washav Inside Diamater, Dutside Diarmater, Material Thickness,
Size — A il c
iNota (1)) Max, Min. Max. Min. Max. Min.
1210 11.35 0.50 0.35
29" 312 2.82 13.00 12.25 0.55 D.40
15.50 14.75 0.55 140
12.10 11.35 0.50 p.as
3 3.30 3.15 13.00 12.25 058 0.a0
1560 1475 0.55 D40
12 98 12.18 0.70 0.56
15 a8q 165 15.50 14.76 0.70 .55
17565 16.80 0.70 .55
. 15.25 14.50 D.E5 0.70
4 4.0 415 17.70 17.05 0.85 Q.70
14.30 18.55 0.85 0.70
15.25 14564 0.85 0.70
4.2+ 447 4.27 17.70 17.05 0.85 070 ,
19.30 18.4% ugs 0.70
15.25 14.50 0B85 0.70
. Vs 1705 1.00 0.80
4.8 . 4
18 33 19.30 1855 1.00 0.50
22.90 21890 1.00 0.40
15 25 14,50 0.85 0.70
17.75 17.05 1.00 .80
5 5.35 515
19.30 18.55 1.00 0.80
22.90 21.90 1.00 0.80
'S
feartingadd)

“Copyrinhl by Lhe Mrerican Sociely Of Mechanieal Engineers
Sun Sep 26 10,36 08 2004
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TABLE 8 DIMENSIONS OF EXTERNAL-INVERNAL TOOTH LOCK WASHERS (CONT'D)

'\:3’“'"" side Diarmetor, Outside Diameter, . Material Thickness.
azher
. A 8 C
Siza — - -
[Note (1}] Max. Min. Max. Min. Max. Min.
[ 11.75 17.00 1.00 0.80
19.30 18.5% 1.00 0.80
5.5 587 561 22.50 21.90 1.00 0.80
25.00 24.00 1.00 0 .80
¢
19.30 18.55 1.00 .80
1290 21.90 1.00 0.80
i} 6.50 6.20 2t 00 24.00 115 0.95
27.20 26.20 1.15 0.95
18.30 18.66 100 0.80
22,90 21490 1.00 0.80
6.3 6.50 6:50 25.00 24.00 115 0.95
27.20 2820 1.15 .95
22.90 21.90 1.00 0.80
. 26.00 2400 1.18 0.95
8 8.50 820 27.20 26.20 125 1.05
29,35 2805 1.26 1.05
25.00 24.00 115 0.95
. 2720 26.20 1.25 108
98 1.4 .75 20.35 28.95 195 1.06
32.00 3070 1.2% 1.05
25.00 24.00 1.15 0.95
27.720 26,20 125 1.05
1
0 1060 10.20 29.45 28.35 1.25 108
32.00 20.70 1.75 1.08
3200 30.70 1.40 1.2¢
i 3150 3220 1.40 1.20
12 12.70 1230 36.00 3430 150 1.30
21.35 39.85 1.70 1.50
33,50 12,20 1.40 120
36.00 34.30 1.50 1.30
14 1480 14.30 41.35 19.65 170 1.50
46.50 45.30 1.70 150
36 00 34.30 1.50 1.30
41.38 39.85 1.70 1.50
1 17. .
8 o0 16.40 46.50 45.30 170 1.50
020 48.50 1.70 1.50
A GEMERAL NOTES:
(8} For additionnl requiremants, refar to Section 3
{b} Dimansions in millimatars {mm).
NOTE:
A {1) Neminal washer sizas are Intended for use with cumparable nominal serew Bolt, or nut sizas. Washer sizes identified by

an saterisk {") are suited for uge with spaced troad tapping screw Types AB, B, BF, and BT.

{'opynight by | ha Ameriran gortely U Mechumea! Engincers
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Simall Bolid BiVets ..o oo 818,1.1-1972(R 1995}
Large Rivats .. B18.1.2-1972{R 1995}
Metric Small Salid Rivere .. -0 B8 1.AM-1983(R 1895)
Square and Hex Boltg and Scruws ilm:h Sariest. . ... ... e e e o B818.2.1-1994
Square ond Hax Nuts {inch Serios) ... ... e #18.2.2.1987(R 1999}
Matsic Hex Cap Serews_ ... ... ..o e e 618.2.3.1M-1999
Maetric Formeg Hex SCrews ., ... ov.eennnn.. H 0 e e e e e B18.2.3.2M-1979(R 1995}
Matric Heavy Hex SErews « . oooou o iiener ot e B18.2.3.3M-1979(R 1905}
Metric Hex Flange Screws . ... ooe oo e ... B18.2.3.4M-1984(R 1995)
Metric Hex Bolls.. ... B18.2.3.6M-197%{R1995)
Metric Hoavy Hex Bolts ... ... ... . B18.2 3 BM1978{R1595)
Metric Heavy Hex Stroctural Bolts. ... o H13.2.3.7M-147%R1995)
Melric Mex LB SCraws. ... . e B18.2.3.8M-1381(R1599)
Metric Heavy Hew Flange Screws ... .. o B18.2.3.9M-1984(R 1995}
Bguare Head Baoltg (Mutvie Sarlash.. ... e B18.2.3.10M-199¢
Metric Hex Nuts, Style 1. ... B18.2.4.1M-1396
Metric Hex Nus, Style 2. ... ..o 818.2.4.2M-1979(R 1995}
Metng Slotted Hax Nuts. ... . oo o e B18.2.4,.3M-1979(R1995)
Metric Hax Flanga Nuts ... ... .. .. e e 814.2.4.4M-1982(R1999)
Matne Mex Jam Muts ... ... ... ... ... e e e e aa B18.2 4.5M-1979(R1992)
Metric Heavy Hex Nuts o B18.2 .4 6M-19749(R1998)
Fasteners for Usa in Structural Applications ... ... ... .. . e e B18.2.6-14566
Socket Cap. Shoulder, and Set Scraws, Hox and Spline Keys Inch SEResh .. ... ....0ieee e B18.3-1998
Socket Head Cap Screws (Motric Series) . . ... L RB18.3.1M-1986(R199:3)
Meatric Series Hexagon Keys and Bits ..., ... .. ... B18.3.2M-1979({R 19985
Hexagon Sacket Hoad Shoulder Screws (Matric Serims] . ... ... ... .. e B1§,3.3M-1986(R1993)
Hexagon Socket Button Head Cap Scrows (MBI Series) ... ... oo B818.3.4M-198G(R1933)
Hexagon Socket Flat Countersunk Head Cap Screws (Metric Series). .. |, e B18.3.5M.1986(R 1993}
Matric Saries Socket Sat Screws .. ... ... ... ..., E e e e B18.3.6M-1986(R1993)
Round Head Bolts (Inch Series) ... ... . ... .. ... . ... ... ... e B18.5-1930(R 1998}
Matric: Round Head Short Square Neck Buolts ... ... ... e e .B1B.5.2.1M-1005
Metric Round Haad Seuears Meek Balts. .. ..., , . o......... e B18.5.2.2M-1982{R 1993)
Round Head Square Neck Bolts With Large Head (Metric Sermsl ............................. . B18.5.2.3M-1990(R 1998)
Wood Serews linch Saries) ... .. oo B1R.6.1-1987(R 1397
Siotted Head Cap Sgrews, Square Head Set Screws, and Slmmd Headless Set Screws, .. ... ....... .. ... B18.6.2-1908
Maching Screws und Maching Screw Nuts ... . B e e B14.6.3-1998
Thread Forming and Thread Cuting Tapping Screws and

Metallic Drive Serews {Ingh Series! ... oo B18.6.4-1981(R1957)
Metric Thread Forming and Thread Cutting Tapping Serews ... ... ... B18.6.5M 1986(R1993)
Metric Machine Screws ... .o B18.6 7M-1985({A1993)
General Purpose Semi-Tubular Hwets. Full Tubular Rivets, Split Rivats and Rivet Caps_ ..., e 218.7-19721A19372}
Mgtric General Purposa Semi-Tubular Rivetg e B18.7.1M-1984{R 1992}
Clavis Pine and Cotter Pine {inch Series) ..., .0 B812.8.1-199a
Taper Ping, Dowel Pins, Straight Pins. Grooved Ping, and Spring Pins {Inch Sorias) ... .. ... .. e, B18.8.2-19495
Spring Ping «— Coiled Type (Matric Sariss) ... ... e B18.8.3M- 1995
Soting Ping — Slettad (Metiie Series). ... ... . ... .o B1¥.B4M-19394
Machine Dowel Ping — Hardened Ground (Metrig Sernesb .............................................. B18.8.5M- 1994
Comter Ping (Matric Series)............................. ..., . ooomeew B18.8.6M-1995
Headless Cievis Pins (Meteiz Serleg) ... ... ..o £18.8.7M-1994
Haaded Clevis Fins (Matric Sanes). . ... e e B18.8.8M-1994
Grooved Ping (Metng Series). ......... ... e e B18.8.9M-1595
Plow Bols {Inch Seriesy ..... . . .. ....... .. .. e e e e £18 9-1996
Track Bohs and Nuts. .. ... .. T 818, 10.1982{K 1992)
Miniaturo Serews. .. ... 0 0 L L R - & 1 P 1= T3 1=K 1T el
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Glosgary of Torms for Machaniea) FOGUOMEIS. ... ... ..iveroomniionnr et s B18.12-1982(R19917}
Beraw and Washer Agsemblies — Sems {inch Series) .......... ke e et e e ttEarr e evanae e B18.13-1996
Sargw and Washer Assemnbhos: Sems (Metric Sar08). .. - .oo oot i e B18.13.1M-19898
Forgad Bysbolls ... oo oo e e aaaaan B15.15-1905(R1995)
Metrie LIRIRg EVes- . - . v e e et ams e meeatraarara s B13.15M-1008
Mechanical snd Perfarmance Requiremants for Prevailing-Torque Type
Sraal Matric Hex Muts and Max Flange Muts ... .o o e B18.16.1M-1979(R1995)
" Torque-Tension Test Requiremants for Prevaiting-Torque Type
- Srgal Matric Hex Nuts and Hex Flange Nuts ... .. v ort i aiaas e B18.16.2M-1973R1995)
Dimansional Requirements for Prevailing-Torque Type Steel
' Matric Hex Nute gnc Hex Flange Nuls ... ... ..ooveienn- oo i ra e b E e B18.16.3M.1508
. Inspactian ond Quality Assurange for General Purp ise Fastenara . ... .. ... e waaEr e B1g 18 1M-1987(A 1995}
Inopoction and Quality Assurance for High-Volume Machine Aszembly Fasteners...........oooreeees B18.18.2M-1987(R1299}
Inspaction and Quality Aasuranca for Special Purposs FAstenars. .. .........coiveaiaaaciiinr s B18.18.3M-1957{R1599)
ingpection and Quslity Assurance for Fasteners far Highly Specialized
Enginaered Applicalions. . ... .o B18.18.4M-1387(A 1999
inspection and Quality Assurance Plan Requiring Ir -Frocess Ingpection and Contrpls ... oooooooen o B158.18.5M-1998
Cuality Agsurance Flan for Fasteners Produced in o Third Party Accroditation Syetem ... ..o B18 1R.6M-1338
Quality Assurance Plan for Fasteners Produced in o Customer Approved Control Plany ... B18.18,7M-1998
Lotk Washars (INEh BeriBE) .. oo v e oo et ie oae i i a e e e ar etk B18.21.1-1999
Lack Washers (Matbric Series) .. ................. U it B18.21.2M-1399
Metric Plain Washers ... ....... S B18.22M-1981(R 1990
Piain Washers. . ........ e LR LR £18.22.1.19685(R1998)
Pari identifying Number {PIN) Code System Standard for 818 Externally
BT L I T A R R B18.24.1-19396
Part ldentitying Number IPIN) Code System Standard for B18 Internally
Threaded Produgts. . ..., oo e ....B1B.24.2-1308
#art ldantifying Number (PIN) Code System Standerd for 818 Nonthreaded Products ... ooooeeeeen e cue.-B18.24.3.1998
Sepuare and ABCtANGUIAr Keys ant KeyWays - ... . ... iurean i B18.25.1M 1896
Wondruff Keys and Keywaya .............. ot n 4 N Ee et m R EE e L B18.25.2M- 1096
Square and Rectangular Keys and Kayways- Width Tolerances and
Deviations Greatar Than Basic Bize . ..o e o civiann o caeee e e B18.25.3M-1998
Tapered and Asduced Cross Section Retaining Rings (Inch Series) . ......oovunen e iiiinne e B18.27-1998
Halical Cail Serow Thread Inserts (Inch Series) = Free Running and Screw Logking........ e B18.29.1-1993
Tha ASME Puhlications Catalog shows 8 completa list of all the Standards published by the Society. For a
complimentary cataleg, or the latest infarmation anout our publications. call T-800-THE-ASME (1-800-843-2763).
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