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FOREWORD

American National Standards Committee B18 for the
standardization of bolts, screws, nuts, rivets, and similar
fasteners was organized in March 1922 as Sectional

for criticism and comment. A further revision, dated
November 1953, was presented to Sectional Committee
B18 for letter ballot vote. Following approval of the

Commitfee B18 under the aegis of the American
Engineering Standards Committee (later the American
Standardls Association, then the United States of
America ptandards Institute and, as of October 6, 1969,
the Amefican National Standards Institute) with the
Society qf Automotive Engineers and the American
Society of Mechanical Engineers as joint sponsors.

Subcorhmittee No. 9' on Socket Head Cap and Set
Screws Was organized in April 1929 and completed its
first report in November 1931. Seven successive drafts
were issyed during which the content of the proposal
was conjsiderably extended and refined, and in
March 193, copies were distributed to industry for criti-
cism and |comment. The suggestions received were care-
fully revijewed, and in April 1935, the proposal was
presented to the members of Sectional Committee B18
for letter|ballot vote. Following the acceptance by the
two sponsor organizations, it was designated as an
Americar) Standard (ASA B18.3) in February 1936 by
the Ametlican Standards Association.

For tHe purpose of keeping the work of the
SubcomrEttee in line with the developments in industry,

the Cominittee prepared a supplement to the standard
in the forfn of a table covering the dimensions ofhexago-
nal and fluted socket head shoulder scréws’ (stripper
bolts) optional, which received approval of the American
Standardp Association in April 1944 dnd was designated
ASA B18|3a.

In Marnch 1945, the Subcominittee submitted certain
fundameftal changes and @dditions to the Standard,
and the Sectional Committee recommended issuance of
a completely revised standard. Following approval of
the Sectipnal Commiittee, the revised document was
approvefd by thie sponsor organizations and the
Americafp Stafidards Association and designated an
Americar) Standard in April 1947.

Sectional Committee and sponsors, the propesal was
submitted to the American Standards Asseciatipn. It
was approved and designated an American”Stafgdard
on August 26, 1954.

Shortly after the 1954 standard wasdssued, work was
initiated on the development of standards covering flat
countersunk head cap screwsbutton head cap sqrews,
and cap screws up to 4in. in diameter. As these progosals
evolved with comments_réceived from various ihdus-
tries, it became evidernt that a major revisior] was
required, particularly in regard to insufficient bearing
surface under thehéad on some sizes as well as incrpased
socket sizes to/permit higher set-up torque. The resilting
proposed <revision was presented to Sectjonal
Committee B18 for letter ballot vote. Following apyjroval
of the Sectional Committee and sponsors, the proposal
wasrsubmitted to the American Standards Associgtion.
It'was approved and designated an American Stajpdard
oh December 21, 1961.

Continued surveillance of the 1961 standard bly the
Subcommittee indicated by 1966 that a complete|revi-
sion of the document was necessary to provide reqogni-
tion of technical improvements in materiald and
manufacturing methods. Work over the next 2 |years
culminated in a March 1968 draft proposal incorpotfating
revisions in the following areas:

(a) more clearly defined materials for all prodycts

(b) application of Unified radius root threads [to all
cap screws

(c) refinements to underhead fillets

(d) extension of size coverage for flat counte
head cap screws to include % in. through 1% in. d
ters, and tabulation of body and grip lengths for
0 in. through 1 in.

sunk
ame-
sizes

(e) increased key engagements in socket set s¢rews

In acc rdance wiath ASA ﬁf‘nﬁnr‘]11|‘ﬂ, a roeviewr of the

standard was undertaken in 1950 and certain additional
changes were recommended by the Subcommittee. Cap
screw sizes No. 0 and 1 and set screw sizes No. 0, 1, 2,
3, and 4 were added to satisfy increasing demand from
various industries. Material, hardness, and thread fit
were included to provide a more complete standard. A
draft dated November 1951 was distributed to industry

! As of April 1, 1966, Subcommittee 9 was redesignated as
Subcommittee 3.

and implpmpnfa’rinn of minimum hpxagnn kev en bage-
ment in short length set screws

(f) addition of width across corner dimensions for
hexagon keys and bits

(g) the inclusion of appendices covering drill and
counterbore sizes for socket head cap screws
(1960 Series), and gages and gaging for spline sockets.

Following acceptance of this draft by the
Subcommittee, it was approved by letter ballot of
USA Standards Committee B18 and the sponsor organi-
zations, and submitted to the United States of America
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Standards Institute. It was approved and designated a
USA Standard on September 19, 1969.

A periodic review of the standard, undertaken by
Subcommittee 3 in 1973, resulted in agreement that the
document be revised to reflect clarification of the
underhead fillet on socket head cap screws, add cover-
age on drilled socket head cap screws, lengthen the
thread undercut on socket head shoulder screws, and
extend the coverage on the latter to include the 1%-in.,

determined that the document needed significant revi-
sions to clarify and update the Standard. These revisions
would need to address the technical changes in manu-
facturing methods and changes in the standards com-
munity. To accomplish this objective, established quality
standards were recognized and integrated into the
Standard. In addition, designated characteristics for
each product and product identification were estab-
lished and gaging techniques for countersunk screws

13/4-i1 It 2= Sizes A proposdal incorporating these
changes together with numerous editorial corrections
was prepared and, subsequent to Subcommittee accept-
ance| approved by letter ballot to American National
Standlards Committee B18. Following approval by the
spongor organizations, the proposal was submitted to
the American National Standards Institute and desig-
nated an American National Standard on
Novémber 1, 1976.

A periodic review of the standard, undertaken by the
Subcpmmittee in 1980, resulted in agreement that the
docufment be revised

(a)| to clarify the notes on screw point chamfers

(b)] in socket tolerances for large sockets and in coun-
terbdre sizes to reflect standard tooling
- (c)| to reference ASTM A574 for the appropriate

‘mecHanical and chemical requirements

- A proposal containing these changes, as well as many

“editorial corrections, was prepared for and balloted by,

“letter] ballot to the ASME Committee B18. Following
“apprgval by the sponsor organization, the proposal-was
subnjitted to the American National Standards.Institute
and fesignated an American National Stahdard on
Janugry 4, 1982.

A periodic review of the standard, undertaken by
the Jommittee in 1985, resulted in_agreement that the
document be revised to clarify-the’ dimensions with
respdct to plated products, and te“incorporate by refer-
ence(the new ASTM documients for the appropriate
mecHhanical, chemical, and\testing requirements for the
buttgn head, flat countersvnk head, and set screw prod-
ucts.|A proposal centaining these changes, as well as
editofrial corrections) was prepared and balloted by letter
ballof to ASME‘Committee B18. Following approval by
ASMEE, the preposal was submitted to the American
Natipnal-Standards Institute and designated an
Ametican National Standard on August 7, 1986.

were added - These thar TZES WETIT battotedart approved
by the ASME B18 Committee. The proposal wgs submit-
ted to the American National Standards,Ins{itute and
designated an American National’Stanldard on
January 14, 1998.

A periodic review of this Stahdard was again under-
taken by the Committee in 20Q0. It was deternined that
there were many technigdl/printing errors that had to
be revised. Inspection.definitions were added| to clarify
bearing surface, runout, and straightness fqr various
products. The radius under the head for so¢ket head
screws was clarified by the addition of drawings show-
ing the radiusen thread to the head socket scpews, and
also showing the radius on socket screwq with an
unthreaded shoulder. The protrusion gage dimensions
were‘changed on flat head socket cap screws. The thread
reduirements for short length socket set scrpws were
also changed. A standard was also developefd for low
head socket cap screws. These changes wer¢ balloted
and approved by the ASME B18 Committee| The pro-
posal was submitted to the American National
Standards Institute and designated as an American
National Standard on July 8, 2003.

In 2010, a task group was formed to reyiew this
Standard. The current revision is a result of their work.
Spline driven fasteners, and their associated Keys, have
been removed from the document and users [that wish
to use this type of fastener will need to refer to the
previous edition. The Type VI (Six Lobe) driv¢ style has
been added as a mandatory appendix. The tolgrance for
protrusion requirements on flat head socket chp screws
has been increased. An alternative method fof measur-
ing protrusion has been included and corresppnds with
the metric document ISO 10642.

Other less significant changes in this revisign include
the addition of some sizes and slight changes to the
requirements for drilled heads.

A periodic review of this Standard was undertaken
by the Committee in 1990. Based on this review, it was

This Standard was approved by the American
National Standards Institute on November 16, 2012.
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CORRESPONDENCE WITH THE B18 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the
consensus of concerned interests. As such, users of this Standard may interact with the Committee

by requesting interpretations, proposing revisions, and attending Committee meetings. Corre
spondence should be addressed to:

Secretary, B18 Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990
http://go.asme.org/Inquiry

Proposing Revisions. Revisions are made periodically to the Standard to incorporate change
that appear necessary or desirable, as demonstrated by the experiénce gained from the applicaj
tion of the Standard. Approved revisions will be published periddically.

The Committee welcomes proposals for revisions to this¢Standard. Such proposals should be
as specific as possible, citing the paragraph number(s), the ‘proposed wording, and a detailed
description of the reasons for the proposal, including anhy pertinent documentation.

Proposing a Case. Cases may be issued for the purpose of providing alternative rules wher
justified, to permit early implementation of an appreved revision when the need is urgent, or tg
provide rules not covered by existing provisions. Cases are effective immediately upor]
ASME approval and shall be posted on the ASME Committee Web page.

Requests for Cases shall provide a Statement of Need and Background Information. The reques
should identify the Standard, the paragraph, figure or table number(s), and be written as 3
Question and Reply in the same forniat as existing Cases. Requests for Cases should also indicatg
the applicable edition(s) of the Standard to which the proposed Case applies.

Interpretations. Upon request, the B18 Committee will render an interpretation of any require/
ment of the Standard. Interpretations can only be rendered in response to a written request sen
to the Secretary of the B18 Standards Committee.

The request for interpretation should be clear and unambiguous. It is further recommended
that the inquirer submiit his/her request in the following format:

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

Edition: Cite the applicable edition of the Standard for which the interpretation is
being requested.

Question: Phrase the question as a request for an interpretation of a specific requiremen

suitable for general understanding and use, not as a request for an approva
of a proprietary design or situation. The inquirer may also include any plans
or drawings that are necessary to explain the question; however, they should

Copyright ASME International
Provided by IHS under license with ASME

TIOt contain proprietary mames or intormation.

Requests that are not in this format may be rewritten in the appropriate format by the Committee
prior to being answered, which may inadvertently change the intent of the original request.

ASME procedures provide for reconsideration of any interpretation when or if additional
information that might affect an interpretation is available. Further, persons aggrieved by an
interpretation may appeal to the cognizant ASME Committee or Subcommittee. ASME does not
“approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

Attending Committee Meetings. The B18 Standards Committee regularly holds meetings that
are open to the public. Persons wishing to attend any meeting should contact the Secretary of
the B18 Standards Committee.
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ASME B18.3-2012

SOCKET CAP, SHOULDER, SET SCREWS,
AND HEX KEYS (INCH SERIES)

1 ILITRODUCTORY NOTES

1.1 Scope

Thjs Standard covers complete general and dimen-
siongl data for various types of hexagon socket cap
screws, shoulder screws, set screws, and hexagon keys
recognized as an American National Standard. Also
included are appendices that provide specifications for
hexagon socket gages and gaging, tables showing appli-
cability of keys and bits to various socket screw types
and sizes, drill and counterbore sizes for socket head
cap gcrews, and formulas used for dimensional data.
Howgpver, where questions arise concerning acceptance
of pyoduct, the dimensions in the tables shall govern
over [recalculation by formula. Recess dimensions for
Type| VI recesses are given in Mandatory Appendix IIL

1.2 Pocket Cap Screws

The head types covered by this Standard are specified
in pgras. 1.2.1 through 1.2.5.

112.1 Socket Head Cap Screws. The socket head
shall|have a flat chamfered top surface‘with smooth
or knjurled cylindrical sides and a flat\bearing surface.
Specifications are given in Tables A~thtough 7. Dimen-
siond for drilled holes and countérbores are included in
Tabld A-1 of Nonmandatory Appendix A.

1{2.2 Drilled Hexagon-Socket Head Cap Screws.
Specffications for hexagoiy'socket head cap screws hav-
ing two, four, and siX-holes drilled in the head for lock
wire japplications(are’ given in Table 7.

1.2.3 Sockét Flat Countersunk Head Cap Screws.
The flat cduntersunk head shall have a flat top surface
and g cenical-bearing surface with an angle of approxi-
matd N . .

through 10.

1.2.4 Socket Button Head Cap Screws. The button
head shall have a low rounded top surface with a large
flat bearing surface. Specifications are given in Table 11.

1.2.5 Socket Low Head Cap Screws. These are simi-
lar to socket head cap screws, except they have reduced
head height and a smaller socket size. They are designed
to be used in applications where height clearance is a
problem. Specifications are given in Table 12.

1.3 Socket Head Shoulder Screws

The socket head shoulder screw is @) héxagon socket
head screw having a cylindrical $houlder ynder the
head. Specifications are given in‘Table 13.

1.4 Socket Set Screws

The socket set screweis d screw threaded fhe entire
length except for itslength of point. Thq point is
designed to bear gn'a mating part. The comrhon point
styles are cup, flat, oval, cone, and half dog. Specifica-
tions for set.Sefews are shown in Tables 14 through 16.

1.5 Keys‘and Bits for Driving Socket Screws

The.tools for driving socket screws are hexagon keys
andbbits. Table 17 contains the requirements fof hexagon
Keys and bits.

1.6 Dimensions

All dimensions in this Standard are given|in inches
unless stated otherwise. All dimensions apply prior to
coating unless stated otherwise.

1.7 Finish

Because of the high hardness of these products, it is
recommended that they not be electroplated.

1.8 Identification Marking

Products described in paras. 1.2.1 through|1.2.4 and
1.3 with diameters larger than #10 shall be mafked with
the identification of the source manufacturer pr private
label distributor accepting the responsibility fpr confor-
mance to this Standard. Marking size, type, anfl location
of marks are at manufacturer’s option. Products shall
not be marked on bearing surface.

For definitions of terms relating to fasteners or to
component features thereof used in this Standard, refer
to ASME B18.12, Glossary of Terms for Mechanical
Fasteners.

1.10 Responsibility for Modifications

The manufacturer shall not be held responsible for
malfunctions of product due to plating or other modifi-
cations, when such plating or modification is not accom-
plished under his control or direction.
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1.11 Referenced Standards

The following is a list of publications referenced in this
Standard. Unless otherwise specified, the most recent
standard available shall be used.

ASME B1.1, Unified Inch Screw Threads, (UN and UNR
Thread Form)
ASME B1.3, Screw Thread Gaging Systems for

ASTM F912, Standard Specification for Alloy Steel
Socket Set Screws

ASTM  F1941, Standard Specification for
Electrodeposited Coatings on Threaded Fasteners

Publisher: American Society for Testing and Materials
(ASTM International), 100 Barr Harbor Drive,
P. O. Box C700, West Conshohocken, PA 19428-2959
(www.astm.org)

Accephhﬂifv — Inch and Metric Screw Threads (1IN
UNR, UNJ, M, and M]J)

ASME B18.2.9, Straightness Gage and Gaging for Bolts
and Sctews

ASME BJ18.12, Glossary of Terms for Mechanical
Fastengrs

ASME B18.18, Quality Assurance for Fasteners

ASME B]8.24, Part Identifying Number (PIN) Code
System Standard for B18 Fastener Products

ASME B#6.1, Surface Texture (Surface Roughness,
Wavingss, and Lay)

ASME B47.1, Gage Blanks

ASME Y14.5, Dimensioning and Tolerancing

ASME Y14.6, Screw Thread Representation

Publishgr: The American Society of Mechanical
Engineprs (ASME), Two Park Avenue, New York, NY
1001645990; Order Department: 22 Law Drive,
P. O.] Box 2900, Fairfield, NJ 07007-2900
(Www.psme.org)

ASTM A74, Standard Specification for Alloy Steel
Socket |[Head Cap Screws

ASTM F335, Standard Specification for Alloy Steel
Socket Button and Flat Countersunk Head Cap Screws

ASTM Fg§37, Standard Specification for Stainless Steel
Socket |Head Cap Screws

ASTM F§79, Standard Specification for Stainless Steel
Socket Button and Flat CountersunkFlead Cap Screws

ASTM F§80, Standard Specification for Stainless Steel
Socket [Set Screws

2 GENERAL DATA
2.1 Sockets

Unless otherwise specified, screws shall have hefagon
sockets in accordance with the provisions set forth in
the notes to the respective dimensional tables.

2.1.1 Hexagon Sockets. Heéxagon sockets shal] con-
form to the specifications givenin Table 18. Gagep and
gaging procedures aré~included in Mandgtory
Appendix L.

2.1.2 Type VI Sockets. Type VI recesses shall con-
form to the specifications given in Mandgtory
Appendix I1I.Gages and gaging procedures are included
in Mandatory Appendix III.

2.2 Threads

Threads on all screw products covered by this
Standard shall be in accordance with ASME B1.1 f¢r the
series and class specified in the notes to the respgctive
product dimensional tables.

Acceptability of screw threads shall be basd¢d on
System 22, ASME B1.3, except where otherwise spetified
in Note (12) of Table 14.

2.3 Quality Assurance

Products shall be furnished in accordance with|cate-
gory 2 of ASME B18.18. The requirements from |other
relative standards, such as ASTM A574 or ASTM H1941,
shall apply.
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Table 1 Dimensions of Hexagon Socket Head Cap Screws

A H > L [Notes (1), (2), and (3)]
Ly [Note (4)]
T Lg [Note (5)]
J ~—Lg [Note (6)]
-5 it T
_ y ¥ L
\q:/ C—>| (_/ \_ Fillet [Note (7)] \ —> < [St'ee General Note (@)
- in Table 4]
Form must be within 120° [Note (8)]
K min. included angle at
min. material limit
X Body Maximum Nominal Maximum
Nomjinal Size Diameter, D . Head . Chamfer Hexagon Minimdm  Minimum Chamfer
(Badic Screw [Notes (8) Diameter, A Head Height, or Socket Key Wall or Radius,
Digmeter) and (9)] [Note (10)] H Radius, C Size, / Engage- Thickness, K
[Npte (7)] Max. Min. Max. Min. Max. Min. [Note (11)] [Note (12)] ment, T G [Note (13)]
0 (0.0600) 0.0600 0.0568 0.096 0.091 0.060 0.057 0.004 e 0.050 0.025 0.020 0.007
1 (0.0730) 0.0730 0.0695 0.118 0.112 0.073 0.070 0.005 1/16 0.062 0.031 0.025 0.007
2 (0.0860) 0.0860 0.0822 0.140 0.134 0.086 0.083 0.008 5/64 0.078 0.038 0.029 0.007
3 (0.0990) 0.0990 0.0949 0.161 0.154 0.099 0.095 0.008 5/64 0.078 0.044 0.034 0.007
4 (0.1120) 0.1120 0.1075 0.183 0.176 0.112 0.108 0.009 3/32 0.094 0.051 0.038 0.008
5 (0.1250) 0.1250 0.1202 0.205 0.198 0.125 0.121 0.012 3/32 0.094 0.057 0.043 0.008
6 (0.1380) 0.1380 0.1329 0.226 0.216 0.138 0.134 Q:013 7/64 0.109 0.064 0.047 0.008
8 (0.1640) 0.1640 0.1585 0.270 0.257 0.164 0.159 0.014 9/64 0.141 0.077 0.056 0.008
10 (0.1900) 0.1900 0.1840 0.312 0.298 0.190 0:185 0.018 5/32 0.156 0.090 0.065 0.008
12 (0.2160) 0.2160 0.2095 0.324 0.314 0.216 0210 0.022 5/32 0.156 0.103 0.082 0.010
1/4 (0.2500) 0.2500 0.2435 0.375 0.354 0.250.00.244 0.025 3/16 0.188 0.120 0.095 0.010
5/16 (0.3125) 0.3125 0.3053 0.469 0.446 0812 0.306 0.033 1/4 0.250 0.151 0.119 0.010
3/8 (0.3750) 0.3750 0.3678 0.562 0.540..0375 0.368 0.040 e 0.312 0.182 0.143 0.010
7/16 (0.4375)  0.4375 0.4294 0.656 0.631T 0.438 0.430 0.047 3/8 0.375 0.213 0.166 0.015
% (0.5000) 0.5000 0.4919 0.750_1Q.725 0.500 0.492 0.055 A 0.375 0.245 0.190 0.015
9/15 (0.5625) 0.5625 0.5538 0.843,%0.827 0.562 0.554 0.062 7/16 0.437 0.276 0.214 0.015
A (0.6250) 0.6250 0.6163 (0.938 0.914 0.625 0.616 0.070 Y 0.500 0.307 0.238 0.015
3/4 (0.7500) 0.7500 0.7406~ 17125 1.094 0.750 0.740 0.085 5/8 0.625 0.370 0.285 0.015
7/8 (0.8750) 0.8750 0.8647 1.312 1.291 0.875 0.864 0.100 3/4 0.750 0.432 0.333 0.020
1 (1.0000) 1.0000 +0.9886 1.500 1.476 1.000 0.988 0.114 3/4 0.750 0.495 0.380 0.020
11/8 (1.1250) 1.1250%1.1086 1.688 1.665 1.125 1.111 0.129 7/8 0.875 0.557 0.428 0.020
1Y, | (1.2500) 1.2500~ 1.2336 1.875 1.852 1.250 1.236 0.144 e 0.875 0.620 0.475 0.020
13/8 (1.3750), 13750 1.3568 2.062 2.038 1.375 1.360 0.160 1 1.000 0.682 0.523 0.020
1% | (1.5000)<71.5000 1.4818 2.250 2.224 1.500 1.485 0.176 1 1.000 0.745 0.570 0.020
13/4 (1.7500)  1.7500 1.7295 2.625 2.597 1.750 1.734 0.207 11/4 1.250 0.870 0.665 0.020
2 .0000) 2.0000 1.9780 3.000 2.970 2.000 1.983 0.238 1Y, 1.500 0.995 0.760 0.020
21/4 (2.2500) 2.2500 2.2280 3.375 3.344 2.250 2.232 0.269 13/4 1.750 1.120 0.855 0.036
21/2 (2.5000) 2.5000 2.4762 3.750 3.717 2.500 2.481 0.300 13/4 1.750 1.245 0.950 0.036
23/4 (2.7500) 2.7500 2.7262 4.125 4.090 2.750 2.730 0.332 2 2.000 1.370 1.045 0.036
3 (3.0000) 3.0000 2.9762 4.500 4.464 3.000 2.979 0.363 2Y, 2.250 1.495 1.140 0.036
3Y,  (3.2500) 3.2500 3.2262 4.875 4.837 3.250 3.228 0.394 2Y, 2.250 1.620 1.235 0.036
3%, (3.5000) 3.5000 3.4762 5.250 5.211 3.500 3.478 0.426 23/4 2.750 1.745 1.330 0.036
33/4 (3.7500) 3.7500 3.7262 5.625 5.584 3.750 3.727 0.458 23/4 2.750 1.870 1.425 0.036
4 (4.0000) 4.0000 3.9762 6.000 5.958 4.000 3.976 0.489 3 3.000 1.995 1.520 0.036
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Table 1 Dimensions of Hexagon Socket Head Cap Screws (Cont’d)

GENERAL NOTE:

For additional requirements, refer to Notes (14) through (21), and also section 2, General Data, at the beginning

of this

Standard.

NOTES:

(1) Length. The length of the screw shall be measured parallel to the axis of the screw from the plane of the bearing surface under the
head to the plane of the flat of the point. The portion of the screw contained within dimension L is commonly called the shank. The
basic length dimension on the product shall be the nominal length expressed as a two-placed decimal.

(2) Standard Lengths. Standard length increments for socket head cap screws shall be as tabulated below.

Normiat Normiat Stardard
Screw Size, in. Screw Length, in. Length Increment
0 to 1.00, incl. 0.13 through 0.25 0.06
0.25 through 1.00 0.13
1.00 through 3.50 0.25
3.50 through 7.00 0.50
7.00 through 10.00 1.00
Over [1.00 1.00 through 7.00 0.50
7.00 through 10.00 1.00
Over 10.00 2.00
(3) Length Tolerances. The allowable tolerance on length shall be as tabulated below.
Nominal Screw Size, Tolerances on Lengths
Nomifal Screw Length, 0 Through /16 Through /% Through
in. %, Incl. % Incl. 1%, Incl. Over 1%,
Up to| 1.00, incl. -0.03 -0.03 -0.05 A
Over [L.00 to 2.50, incl. -0.04 -0.06 -0.10 -0.18
Over P.5 to 6.00, incl. -0.06 -0.08 -0.1% -0.20
Over b.00 -0.12 -0.12 <0220 -0.24

(4)  Threald Length Ly The length of thread shall be measured, paraltel to the axis of the screw, from the extreme point to the last cpm-
plete |(full-form) thread. The thread length on socket head eap.screws shall be as defined by Table 4 and notes thereto.

(5)  Grip Gaging Length Lg. Grip gaging length is the distance,.measured parallel to the axis of the screw, from the bearing surface pf the
head [to the first complete (full-form) thread under the.head (see Table 4).

(6) Body|Length Lg. Body length is the length, measufedjparallel to the axis of the screw, of the unthreaded portion of the shank (pee
Table|4).

(7)  Fillet.|For all lengths of screws, the form of the ‘underhead fillet shall be optional, as depicted in the illustration above Tables 2|and
3, prqvided it is a smooth and continuous cpncave curve fairing into the bearing surface of the head, and the screw shank is within
the epvelope established by the limitsifon fillet extension, length, and juncture radius specified in Tables 2 and 3.

(8)  Screw Point Chamfer. The point shdll be flat or slightly concave and chamfered. The plane of the point shall be approximately normal
to thg axis of the screw. The chamfer shall extend slightly below the root of the thread, and the edge between the flat and chamfer
may be slightly rounded. The{ingluded angle of the point should be approximately 90 deg. Chamfering of the screw sizes up toland
including size 8 (0.164 ing.and lengths below 0.75d shall be optional.

(9) Nomipal Size. Where specifying nominal size in decimals, zeros preceding decimal and in the fourth decimal place shall be omitted.

(10) Head|Diameter. Heads may be plain or knurled at the option of the manufacturer, unless specified otherwise by the customer. for
knurlg¢d screws, the=maximum head diameter shall be measured across the tops of the knurl, and the minimum head diameter|shall
be the diameter®©f-the unknurled portion or the diameter across the tops of the knurl for those screws not having an unknurled por-
tion, Just ab@ye the radius or chamfer at the bottom edge of the head.

(11) Head|Charifer. The top of the head shall be flat. The intersection of the top of the head and the side of the head may be chanffered
or radiused within the limits of C, at the manufacturer’s option.
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Table 1 Dimensions of Hexagon Socket Head Cap Screws (Cont’d)

(12) Edge of Head. The edge between the bearing surface and the side of the head may be broken (rounded or chamfered), but the radius
or chamfer measured along the bearing surface shall not exceed the values listed for K.
(13) Bearing Surface. The plane of the bearing surface shall be perpendicular to the axis of the shank, within a maximum deviation of
1 deg, obtained by holding the screw on the body or major thread diameter within 1 diameter of the bearing surface of the head, but
beyond the maximum length of the fillet, F;, and inspecting on an optical comparator, or comparable inspection equipment, rotating
the axis of the shank 360 deg.
(14) Body. The term body refers to the unthreaded cylindrical portion of the shank for those screws not threaded to the head.
(15) See Table 18 for hexagon socket dimensions and Mandatory Appendix | for gaging of hexagon sockets.
(16) unout
(@) The runout of the head with the axis of the shank shall be within 2% of the maximum basic screw diameter diméngjion, D, or
D.006 in., whichever is greater.
Runout for (a) above is defined as the full indicator movement (FIM) obtained by holding the screw on the body, o’majdr screw
hread diameter within 1 diameter of the bearing surface of the head, but beyond the maximum length of the-fillet, F;, rotpting
60 deg and indicating on the outside diameter of the head.
(b) The runout of the socket with the axis of the shank of the screw shall be within 3% of the maximum ‘screw diamete}, D, or
.005 in., whichever is greater for nominal sizes through Y in. diameter and 6% for nominal sizes afevé Y in. diameter.
Runout for (b) above is defined as the full indicator movement (FIM) obtained by holding the scfew,on the body or majqr screw
hread diameter within 1 diameter of the bearing surface of the head, but beyond the maximum.length of the fillet, F;, rotpting
60 deg, indicating on each of six hexagon flats.
(¢) The conformance of screws to shank straightness or camber limitations set forth as Dy/in Table 6, shall be checked by the use
: f the procedures and typical gage illustrated in ASME B18.2.9.
(17) [hreads. Threads shall be Unified external threads with radius root: Class 3A UNRC/and UNRF Series for screw sizes 0 (0.060 in.)
hrough 1 in.; Class 2A UNRC and UNRF Series for sizes over 1 in. to 1% in., inclUsive; and Class 2A UNR Series for sizes |arger than
1Y, in.
For plated or unplated screws, acceptability shall be based upon System«22, ASME B1.3.
Class 3A does not provide a plating allowance.
(18) Material
(a) Steel, Alloy. Cap screws shall be fabricated from an alloy steel and shall conform in all respects to ASTM A574.
(b) Steel, Corrosion-Resistant. Cap screws shall be fabricated from a corrosion-resistant steel and shall conform to ASTM F837.
(19) burface Roughness. For alloy steel screws of sizes up to and imcuding >4 in., and nominal lengths equal to or less than 8 fimes the
basic screw diameter, the surface roughness of the screws.shall not exceed 63 win. (arithmetical average) on the fillet and head bear-
ng surfaces, nor exceed 32 win. (arithmetical average) on the threads.
For larger sizes, longer lengths, and corrosion-resistant steel screws, the surface roughness of the screws shall not excepd
[ 25 win. (arithmetical average) on the body [see Note (8)], fillet [see Note (14)], and head bearing surfaces.
Normally, it shall be sufficient to ascertain that'these surfaces on screws have the equivalent of a smooth machined fin|sh by
isual comparison with known surface standards. However, where it is practical and deemed necessary to measure these $urfaces
vith commercially available equipment, feughness measurements shall be taken axially on the body and fillet surfaces, arjd circum-
erentially on the bearing surface. (See!ASME B46.1, Surface Texture.)
(20) Prawings. On socket screw drawipgs;-when the distance from the bearing surface of the head to the threading is dimensidned,
egardless of type of thread representation (see ASME Y14.6 for description of schematic and simplified thread representafion), the
Himension should be noted-to.indicate whether body length or grip length is required.
(21) Pesignation. To promote-unifermity and understanding in communications relating to products conforming to this Standard, it is rec-
bmmended that HexagomSocket Head Cap Screws be designated in accordance with the following data, preferably in the $equence
hown:
(@) product name
(b) designation’of the standard
(¢) nominalssize (number, fractional or decimal equivalent)
(d) thread pitch
(e)rrpminal length (fractional or decimal equivalent)
(fmaterial
(g) protective finish, if required
EXAMPLES:
Hexagon Socket Head Cap Screws, ASME B18.3, 6-32 X 3/4, Alloy Steel

For the recommended B18 part identifying numbering system (PIN), see ASME B18.24.
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Table 2 Dimensions of Under Head Fillets for Socket Head Cap Screws
Threaded to the Head

91°/
8
N A / \\
Il \\
1 1
- - § N min. l |
" =Configuration
- 1 \\ /,’ optional
1
(v AN >LRmin.
~—F, max.—>-
Before F|ll'et Juncture Maximum Minimum
Nominal Size Threading D.lameter at Fillet Juncture
(Basic Screw Diameter, Bearing Surface, F Length, Radius,
Diameter) Min., N Max. Min. F R
0 (0.0600) 0.051 0.074 0.062 0.012 0.002
1 (0.0730) 0.061 0.087 0.075 0.012 0.003
2 (0.0860) 0.073 0.102 0.090 0.014 0.003
3 (0.0990) 0.084 0.115 0.102 0.014 0.004
4 (0.1120) 0.094 0.130 0. M7 0.015 0.004
5 (0.1250) 0.107 0.145 0.132 0.017 0.005
6 (0.1380) 0.116 0.158 0.144 0.017 0.005
8 (0.1640) 0.142 0.188 0.172 0.020 0.006
10 (0.1900) 0.160 0.218 0.202 0.024 0.006
1/,, (0.2500) 0.215 0.278 0.261 0.024 0.007
*he (0.3125) 0.273 0.347 0.329 0.029 0.009
3/8 (0.3750) 0.331 0.415 0.397 0.034 0.012
7/16 (0.4375) 0.388 0.484 0.465 0.039 0.014
Y, (0.5000) 0.446 0.552 0.531 0.044 0.016
5/8 (0.6250) 0562 0.689 0.664 0.054 0.021
3/4 (0.7500) 0.681 0.828 0.800 0.066 0.025
7% (0.8750) 0.798 0.963 0.932 0.075 0.031
1 (1.0000) 0.914 1.100 1.068 0.085 0.034
1% (1,1250) 1.023 1.235 1.198 0.094 0.039
11/4 (132500) 1.148 1.370 1.333 0.102 0.044
13/3 (1.3750) 1.256 1.505 1.466 0.110 0.048
1, (1.5000) 1.381 1.640 1.601 0.119 0.052
13/4 (1.7500) 1.609 1.910 1.869 0.136 0.062
2 (2.0000) 1843 2180 2128 0.153 0.071
2Y, (2.2500) 2.093 2.450 2.398 0.170 0.080
21/2 (2.5000) 2.324 2.720 2.662 0.187 0.088
23/4 (2.7500) 2.574 2.990 2.936 0.204 0.097
3 (3.0000) 2.824 3.260 3.206 0.221 0.106
3Y, (3.2500) 3.073 3.530 3.476 0.238 0.114
3 (3.5000) 3.323 3.800 3.746 0.255 0.124
33/4 (3.7500) 3.573 4.070 4.016 0.272 0.134
4 (4.0000) 3.823 4.340 4.286 0.289 0.143
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Table 3 Dimensions of Under Head Fillets for Socket Head Cap Screws With
an Unthreaded Length of Body Diameter

7

91°
89°

Q]

_

\
\
\

conftiguration
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- ) optional
h ———— \ 7/
v RS ,\/LR min.
< F; max.—>|

D'Body F:)“_Et Juncture Maximum Minimum

Nominal Size larrll7eter, B 'lamgte:c at F Fillet Juncture
(Basic Screw earing -urtace, Length, Radius,

Diameter) Max. Min. Max. Min. F R
0 (0.0600) 0.0600 0.0560 0.074 0.062 0.012 0.002
1 (0.0730) 0.0730 0.0695 0.087 0.075 0.012 0.003
2 (0.0860) 0.0860 0.0822 0.102 Q.090 0.014 0.003
3 (0.0990) 0.0990 0.0949 0.115 0.102 0.014 0.004
4 (0.1120) 0.1120 0.1075 0.130 0.117 0.015 0.004
5 (0.1250) 0.1250 0.1202 O\145 0.132 0.017 0.005
6 (0.1380) 0.1380 0.1329 0.158 0.144 0.017 0.005
8 (0.1640) 0.1640 0.1585 0.188 0.172 0.020 0.006
10 (0.1900) 0.1900 0.1840 0.218 0.202 0.024 0.006
Y, (0.2500) 0.2500 0.2435 0.278 0.261 0.024 0.007
%6 (0.3125) 0.3125 0.3053 0.347 0.329 0.029 0.009
%4 (0.3750) 0.3750 0.3678 0.415 0.397 0.034 0.012
/16 (0.4375) 0,4375 0.4294 0.484 0.465 0.039 0.014
Y, (0.5000) 0.5000 0.4919 0.552 0.531 0.044 0.016
5/8 (0.6250) 0.6250 0.6163 0.689 0.664 0.054 0.021
%, (0.7500) 0.7500 0.7406 0.828 0.800 0.066 0.025
% (0.8750) 0.8750 0.8647 0.963 0.932 0.075 0.031
1 (150000) 1.0000 0.9886 1.100 1.068 0.085 0.034
1Y6{171250) 1.1250 1.1086 1.235 1.198 0.094 0.039
11/,, (1.2500) 1.2500 1.2336 1.370 1.333 0.102 0.044
13/8 (1.3750) 1.3750 1.3568 1.505 1.466 0.110 0.048
1Y%, (1.5000) 1.5000 1.4818 1.640 1.601 0.119 0.052
13/4 (1.7500) 1.7500 1.7295 1.910 1.869 0.136 0.062
2 (2.0000) 2.0000 1.9780 2.180 2.128 0153 0071
2Y, (2.2500) 2.2500 2.2280 2.450 2.398 0.170 0.080
21/2 (2.5000) 2.5000 2.4762 2.720 2.662 0.187 0.088
2%, (2.7500) 2.7500 2.7262 2.990 2.936 0.204 0.097
3 (3.0000) 3.0000 2.9762 3.260 3.206 0.221 0.106
3Y, (3.2500) 3.2500 3.2262 3.530 3.476 0.238 0.114
3%, (3.5000) 3.5000 3.4762 3.800 3.746 0.255 0.124
3%, (3.7500) 3.7500 3.7262 4.070 4.016 0.272 0.134
4 (4.0000) 4.0000 3.9762 4.340 4.286 0.289 0.143
7
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Table 5 Lengths Beyond Sizes in Table 4
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L
Lg Ly
(—LB‘r L7T
Nominal Size Minimum Maximum Total
(Basic Screw Thread Length, Thread Length,
Diameter) Ly Lrr
0 (0.0600) 0.50 0.62
1 (0.0730) 0.62 0.77
2 (0.0860) 0.62 0.80
3 (0.0990) 0.62 0.83
4 (0.1120) 0.75 0.99
5 (0.1250) 0.75 1.0Q
6 (0.1380) 0.75 4,05
8 (0.1640) 0.88 1.19
10 (0.1900) 0.88 1.27
12 (0.2160) 0.88 1.27
Y, (0.2500) 1.00 1.50
%6 (0.3125) 1.12 1.71
%% (0.3750) 1.25 1.94
"6 (0.4735) 138 2.17
Y, (0.5000) 1.50 2.38
%6 (0.5625) 1.50 2.38
%% (0.6250) 1.75 2.82
%, (0.7500) 2.00 3.25
/% (0.8750) 2.25 3.69
1 (1.0000) 2.50 4.12
1Y, (.1250) 2.81 4.65
1Y%, (+:2500) 3.12 5.09
1%/ (1.3750) 3.44 5.65
1Y%, (1.5000) 3.75 6.08
1%, (1.7500) 4.38 7.13
2 (2.0000) 5.00 8.11
2Y, (2.2500) 5.62 8.99
2%, (2.5000) 6.25 10.00
2%, (2.7500) 6.88 10.87
3 (3.0000) 7.50 11.75
3Y, (3.2500) 8.12 12.63
3% (3.5000) 8.75 13.50
3%, (3.7500) 9.38 14.37
4 (4.0000) 10.00 15.25
12 ......
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Table 6 Shank Straightness for Socket Head Cap Screws

Nominal Size, D, Diameter [Note (1)]

Nominal Length 0 1 2 3 4 5 6 8 10 and 12
Over 0 to 0.25, incl. 0.063 0.076
Over 0.25 to 0.50, incl. 0.065 0.078
Over 0.50 to 0.75, incl. 0.068 0.080
Over 0.75 to 1, incl. 0.070 0.082
Over 1 to 1.50, incl. 0.087
Over ( to 0.50, incl. 0.090 0.103 0.116
Over (.50 to 1, incl. 0.095 0.107 0.120
Over 1 to 1.50, incl. 0.099 0.111 0.123
Over 1.50 to 2, incl. 0.103 0.115 0.127
Over 1 to 2.50, incl. 0.131
Over (4 to 0.75, incl. 0.130 0.143. 0.168
Over (.75 to 1.50, incl. 0.136 0,148 0.173
Over 1.50 to 2.25, incl. 0.140 Ov153 0.178
Over 3.25 to 3, incl. 0.146 0.158 0.183
Over 3 to 4, incl. 0.156 0.163 0.189
Over Q to 1, incl. 0.196
Over 1 to 2, incl. 0.201
Over 3 to 3, incl. 0.207
Over 3 to 4, incl. 0.213
Over 4 to 6, incl. 0.215

Nominal ‘Size, D, Diameter [Note (1)]

Npminal Length A he A R Y, and %6 A A /A 1
Over Q to 1, incl. 0.255 0.317 0.379 0.441
Over 1 to 2, incl. 0.260 0.322 0.383 0.445
Over 7 to 3, incl. 0.265 0.326 0.387 0.449
Over 3 to 4, incl. 0.270 0.331 0.391 0.453
Over 4 to 6, incl. 0.275 0.337 0.400 0.462
Over ( to 2, incl. 0.507 0.631 0.756 0.880 1.005
Over 3 to 4, incl. 0.514 0.638 0.762 0.886 1.010
Over 4 to 6, incl. 0.521 0.644 0.767 0.891 1.015
Over 4 to 8, incl. 0.525 0.650 0.773 0.897 1.020
Over § to 10, incl. 0.775 0.900 1.025

Nominal Size, D, Diameter [Note (1)]

Npminal Length 1% 1Y, 1% 1%, 1%, 2 2Y,
Over (} to 6, incl. 1.140 1.265 1.390 1.515 1.765 2.015 2.265
Over 4 to 12, ingel. 1.155 1.280 1.405 1.530 1.780 2.030 2.280
Over 12 to 18\inel. 1.170 1.295 1.420 1.545 1.795 2.045 2.295
Over 18 tor24y.incl. 1.185 1.310 1.435 1.560 1.810 2.060 2.310

Nominal Size, D, Diameter [Note (1)]

Nominal Length 2Y, 2%, 3 3Y, 3Y, 3%, 4
Over 0 to 6, incl. 2.515 2.765 3.015 3.265 3.515 3.765 4.015
Over 6 to 12, incl. 2.530 2.780 3.030 3.280 3.530 3.780 4.030
Over 12 to 18, incl. 2.545 2.795 3.045 3.295 3.545 3.795 £4.045
Over 18 to 24, incl. 2.560 2.810 3.060 3.310 3.560 3.810 4,060

NOTE:

(1) The largest diameter, D,, specified for the various screw sizes shall apply for any nominal screw length longer than that tabulated for
the respective nominal screw size. For D, diameters, see Mandatory Appendix IIl.
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Table 7 Dimensions of Drilled Hexagon Socket Head Cap Screws

600 600

r;lgr?:. f\nom.7 e ' v»‘
(AN T
Y W

I
]

il

orl.

e I
u—T 3 )
i
e
2 Holes 4 Holes 6 Holes
Hole
X . Alignment Min.
Nominal Size gnlled HOIZ Head to C [I’)r,'" CheckBPlug, Check Tofque
(Basic Scr¢w N lamzeter,d eaf I-tlol er||/ter Minimum Ianr\lleter, asic Plug Vilue,
Diameter [Notes (2) and (3)] of role, Head to Edge ﬂ Diaméter fit-lb
[Note (1) Number Basic Max. Min. of Hole, W Type | Type Il [Note (3)] [Note (4)]
4 (0.11P0) 65 0.0350 0.040 0.026 0.008 0.030 0.033 0.025 1.5
5 (0.1250) 65 0.0350 0.045 0.030 0.012 0.030 0.033 0.025 2
6 (0.1380) 65 0.0350 0.050 0.035 0.018 0.030 0,033 0.025 3
8 (0.1640) 56 0.0465 0.060 0.040 c. 0.035 0.044 0.030 5
10 (0.1990) 56 0.0465 0.065 0.045 R 0.035, 0.044 0.030 8
12 (0.2160) 56 0.0465 0.065 0.045 e 0,035 0.044 0.030 1
Y, (0.2590) 56 0.0465 0.085 0.065 e 0.035 0.044 0.030 8
5/16 (0.31p5) 56 0.0465 0.104 0.084 e 0.035 0.044 0.030 B7
3/8 (0.3750) 52 0.0635 0.123 0.103 Cel 0.052 0.061 0.047 67
/6 (0.4375) 52 0.0635 0.141 0.121 .\ - 0.052 0.061 0.047 102
1/2 (0.5090) 52 0.0635 0.160 0.140 N. . 0.052 0.061 0.047 162
%6 (0.56D5) 52 0.0635 0.160 0.140 e 0.052 0.061 0.047 218
> (0.62}0) 52 0.0635 0.198 0.178 . 0.052 0.061 0.047 3p6
3/4 (0.7590) 42 0.0935 0.235 0.215 e 0.082 0.091 0.077 5B5
% (0.8750) 42 0.0935 0.273 0.253 . 0.082 0.091 0.077 852
1 (1.0000) 42 0.0935 0.310 0.290 Ce 0.082 0.091 0.077 1,267
1Y (1.1250) 31 0.1200 0.348 0.328 ce. 0.109 0.117 0.104 1,840
1Y, (1.2500) 31 0.1200 0.385 0.365 . 0.109 0.117 0.104 2,564
1% (1.3750) 31 0.1200 0.423 0.403 ... 0.109 0.117 0.104 3,443
1Y%, (1.5000) 31 0.1200 0.460 0.440 ... 0.109 0.117 0.104 4,434

GENERAL NPTE: Drilled hexagon socket head cap screws frequently experience premature stripping of the recessed drive during installation.

For additiofjal requirements, refer.to Notes (4) and (5) and also section 2 of this Standard.

NOTES:

(1) Nomindl Size. Where+specifying nominal size in decimals, zeros preceding decimal and in the fourth decimal place shall be omitted.

(2) Numbef of Holes,/Screws shall have 2, 4, or 6 holes drilled in the head as designated by the purchaser. For sizes 10 (0.190 in.) pnd
smaller} the usevafvonly 2 holes is recommended.

(3) Holes. Holessize and location from the top of the head shall conform to the specifications given in this Table. For sizes Y/ in. (0.250
in.) and larger; the drilled hole shall lie within the flats of the hexagon socket and not break through the socket corners. Positionjing of
holes or-eppesite—sides—of-thesocket-shalt-besuch-thattheholealisnmentcheckpluswitlpass—completely-throush-the-thead—en all
screw sizes.

For commercial-quality screws, the edge of the holes on the outside of the head may be chamfered or broken. The edge of the holes
within the socket may contain burrs to the extent that the socket will accept a key having the standard minimum width across the flats
(see Table 17) and the holes must allow the Type | drill check plug to pass from the outside of the head into the socket.
~ For aircraft-quality screws, the edge of the holes on the outside of the head shall be chamfered and there shall be no burr chips or

“slivers that might become dislodged during usage. The socket shall accept a key having the standard maximum width across the flats
;"(see Table 17) and the hole must allow the Type Il drill check plug to pass from the outside of the head into the socket.
 Chamfer on the edge of the holes, whether provided optionally or as required, shall be subject to visual inspection only.
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Table 7 Dimensions of Drilled Hexagon Socket Head Cap Screws (Cont’d)

(4) Screws. Drilled hexagon socket head cap screws shall conform to the respective dimensions and requirements set forth in Table 1 and
the notes thereto, except for the holes in the head as specified in this Table and Notes (2) and (3). Drilled sockets must withstand
torque applied using a new bit or key equal to T=KDP, where T is torque expressed in inch-pounds, D is the nominal diameter, K is
0.20, and P is equal to 75% of the screw material’s yield strength times the tensile stress area. Divide this value by 12 to express
torque in foot-pounds. The minimum torque value shall be determined by seating the screw in a nut or threaded test plate using
enough carbon steel hardened washers (HRC 35 minimum) to provide a thickness greater than the allowable under head radius size.

(5) Designation. To promote uniformity and understanding in communications relating to products conforming to this Standard, it is
recommended that drilled hexagon socket head cap screws be designated in accordance with the following data, preferably in the
S (JUCETILE DiIUWII.

(@) product name, including number of holes

(b) designation of the standard

() nominal size (number, fractional, or decimal equivalent)

(d) thread pitch

(e) nominal length (fractional or decimal equivalent)

(f) material

(g) protective finish, if required

EXAMPLE:

Drilled (2 holes) Hexagon Socket Head Cap Screws, ASME B18.3, 6-32 x %/, , Alloy Steel

For the recommended B18 part identifying numbering system (PIN), see ASME B18.24.

15
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Table 8 Dimensions of Hexagon Socket Flat Countersunk Head Cap Screws

A Theoretical sharp [See General Note (c) to Table 9] > |<
i A i Absolute minimum
A\ }
i I‘xRound or L [Notes (1), I }ng‘
flat <— Ly —>} [Note (4)] g;] and L
@I\J < Lgy [Note (5)]
Enlarged View of Head /)\» H |« Ly [Note (6)]
/ P
82° con | A A TR L
420 N ')Il F D - -— ¥ T
7 _L* i S I_ Vvl
PN
—>| Protryision
J / The [Note (7)] gage
P . Maximum
d d r(zcrusmn . Nominal Minumum ]Ellet
Nominal Size DI Body D Di Hea 2 Reference Di age Protr:smn, Hexagon Key Trapsition
(Basic Screw lameter, lameter, Head iameter, G Socket Engage- Digmeter,
Diametef) Max. Min. Max. Min. Height, H Max. Min. Max. Min. Size, / ment, T F
0 (0.0600) 0.0600 0.0568 0.138 0.117 0.044 0.078 0.077 0.044 " 0.026 0.035 0.025 0.072
1 (0.0730) 0.0730 0.0695 0.168 0.143 0.054 0.101 0.100 0,048 0.028 0.050 0.031 0.089
2 (0.0860) 0.0860 0.0822 0.197 0.168 0.064 0.124 0.123%MN0:051 0.031 ... 0.050 0.038 0.106
3 (0.0990) 0.0990 0.0949 0.226 0.193 0.073 0.148 0.147, 0.054 0.033 1/15 0.062 0.044 0119
4 (0.1120) 0.1120 0.1075 0.255 0.218 0.083 0.172,,0.171 0.057 0.036 1/16 0.062 0.055 0136
5 (0.1250) 0.1250 0.1202 0.281 0.240 0.090 0,196 0.195 0.059 0.037 % 0.078 0.061 0.153
6 (0.1p80) 0.1380 0.1329 0.307 0.263 0.097 0220 0.219 0.060 0.037 5/54 0.078 0.066 0.168
8 (0.1640) 0.1640 0.1585 0.359 0.311 0.112 0.267 0.266 0.063 0.039 34, 0.094 0.076 0.194
10 (0.1900) 0.1900 0.1840 0.411 0.359 0.127 0.313 0.312 0.066 0.041 Y% 0.125 0.087 0.220
12 (0.2158) 0.2158 0.2102 0.450 0.410 0.135 0.360 0.359 0.069 0.042 l/8 0.125 0.094 0.246
Y, (0.2500) 0.2500 0.2435 0.531 0.480 0.161 0.424 0.423 0.072 0.043 34, 0.156 0.111 0.280
5/16 (0.3125) 0.3125 0.3053 0.656 0.600. 0.198 0.539 0.538 0.078 0.047 3/16 0.188 0.135 q.343
%  (0.3750) 0.3750 0.3678 0.781 020 0.234 0.653 0.652 0.088 0.050 74, 0.219 0.159 0.405
"he (0.4B75) 0.4375 0.4294 0.844 ~-0.781 0.234 0.690 0.689 0.104 0.063 Y%, 0.250 0.159 0.468
Y, (0.500) 0.5000 0.4919 0.938 0.872 0.251 0.739 0.738 0.131 0.087 34 0.312 0.172 0.530
%  (0.650) 0.6250 0.6163,.\.188 1.112 0.324 0.962 0.961 0.146 0.096 > 0.375 0.220 0.655
%, (0.7500) 0.7500 0.7406°\1.438 1.355 0.396 1.186 1.185 0.170 0.105 %  0.500 0.220 0.780
"% (0.8750) 0.8750 08647 1.688 1.604 0.468 1.411 1.410 0.165 0.118 %, 0.562 0.248 0.905
1 (1.0900) 1.0000,\.0.9886 1.938 1.841 0.540 1.635 1.634 0.181 0.130 % 0.625 0.297 1030
1%  (1.1250) 1.1250, 1.1086 2.188 2.079 0.611 1.859 1.858 0.196 0.140 %, 0.750 0.325 14187
11/4 (1.2p00) 192500 1.2336 2.438 2.316 0.683 2.083 2.082 0.212 0.150 7/8 0.875 0.358 1.312
13/8 (1.3750).1.3750 1.3568 2.688 2.553 0.755 2.306 2.305 0.228 0.162 7/8 0.875 0.402 1.437
11/2 (1.5 faYa)l 1. 5000 1 4818 2 939 2 701 082 2 530 2 520Q Q243 0173 1 1. 000 0 /435 1.562

GENERAL NOTE:

Copyright ASME International
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Table 8 Dimensions of Hexagon Socket Flat Countersunk Head Cap Screws (Cont’d)

NOTES:

@

@

©)

4)
5)
©)

@

®)
9
(10)

1D
(12)

(13)

(14)

Copyright ASME International

Length. The length of the screw shall be measured, parallel to the axis of the screw, from the plane of the top of the head

to the

plane of the flat of the point. The basic length dimension on the product shall be the nominal length expressed as a two-placed

decimal.
Standard Lengths. Standard length increments for socket flat countersunk head cap screws shall be as tabulated below.
Nominal Nominal Standard
Screw Size Screw Length Length Increment
W 1.UU, illl.i. U. 10 LiIlUus‘lI U.ZD U.UD
0.25 through 1.00 0.13
1.00 through 3.50 0.25
3.50 through 7.00 0.50
7.00 through 10.00 1.00
Dver 1.00 1.00 through 7.00 0.50
7.00 through 10.00 1.00
Over 10.00 2.00

ength Tolerances. The allowable tolerance on length shall be as tabulated below.

Nominal Screw Size,
Tolerances on Length

0 Through "/16 Through /s Through
Nominal Screw Length e, Incl. %/, Incl. 1%, Incl.
Up to 1.00, incl. -0.03 -0.03 -0.05
Dver 1.00 to 2.50, incl. -0.04 -0.06 -0.10
Dver 2.5 to 6.00, incl. -0.06 -0.08 -0.14
Dver 6.00 -0.12 -0.12 -020

Grip Gaging Length, Lgy. Grip gaging length is the distance, measured parallel to the axis of the screw, from the top of th
he first complete (full-form) thread under the head (see Table>10).

Body Length, Lgy Body length is the length, measured parallel to the axis of the screw, of the unthreaded portion of the
he head height (see Table 10).

[hread Length Ly The length of the thread shall be measured, parallel to the axis of the screw, from the extreme point to
omplete (full-form) thread. Thread length, on sodket flat countersunk head cap screws, shall be as defined by Table 9 an
hereto.

bcrew Point Chamfer. The point shall be flat orslightly concave and chamfered. The plane of the point shall be approxima
o the axis of the screw. The chamfer shall extend slightly below the root of the thread, and the edge between the flat an
nay be slightly rounded. The includedhangle of the point should be approximately 90 deg. Chamfering of the screw sizes
ncluding size 8 (0.164 in.) and lenigths below 1.5d shall be optional.

ominal Size. Where specifying-nominal size in decimals, zeros preceding decimal and in the fourth decimal place shall b
Body. The term body refers te the unthreaded cylindrical portion of the shank for those screws not threaded to the head.
Fillet. A fillet between the~conical bearing surface of the head and the shank (body) of the screw is allowable to the maxi
alue (Table 8).

Head Diameter. MaXimum sharp values under column A are theoretical values only, as it is not practical to make the edge
head sharp. The"maximum sharp value represents the exact diameter of the hole countersunk to exactly 82 deg, in which
having maximum-head size will fit flush.

Protrusien.»Suitability of socket flat countersunk head cap screws for application in countersinks designed to the principal
ions-ofi the screws shall be determined by use of a protrusion gage. The protrusion limits shown shall apply only when th

Head Height. Tabulated values for head height are given for reference only and are calculated to the maximum formulatior).

head to
hank and

he last
notes

ely normal
chamfer

Lip to and

P omitted.

hum F

b of the

a screw

dimen-

e gaging
the gage.

Hianteter is exactly as indicated with the gaging edge of a sharpness obtained by lapping the hole and the top surface of

See Table 18 for hexagon socket dimensions and Mandatory Appendix | for gaging of hexagon sockets.
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Table 8 Dimensions of Hexagon Socket Flat Countersunk Head Cap Screws (Cont’d)

(15) Bearing Surface. The runout of the conical bearing surface shall be within 1 deg obtained by holding the screw on the body or major
screw thread diameter within 1 diameter of the bearing surface of the head, but beyond the maximum length of the fillet, F, rotating
360 deg and inspecting on an optical comparator, or comparable inspection equipment.

(16) Runout

(a) The runout of the socket with the axis of the shank of the screw shall be within 3% of the maximum screw diameter, D, or
0.005 in., whichever is greater for nominal sizes through % in. diameter and 6% for nominal sizes above % in. diameter.

Runout for (a) above is defined as the full indicator movement (FIM) obtained by holding the screw on the body or major thread
diameter within 1 diameter of the bearing surface of the head, but beyond the maximum length of the fillet, F, rotating 360 deg, indi-
cating om eactT of the SiX Texagom ftats.

(b)| The conformance of screws to shank straightness or camber limitations shall be as set forth as D, in Table 6 (Socket Hedd Cap
Screws), and shall be checked by the use of the procedures and typical gage illustrated in ASME B18.2.9.

(17) Threafds. Threads shall be Unified external threads with radius root: Class 3A UNRC and UNRF Series for sizes 0 (0.060 in) through
1 in.;]Class 2A UNRC and UNRF Series for sizes over 1 in. to 1% in., inclusive.
Acdeptability shall be based on System 22, ASME B1.3.
Claps 3A does not provide a plating allowance.
(18) Matetial

(a)| Steel, Alloy. Flat countersunk head cap screws shall be fabricated from an alloy steel and shall egriferm in all respects to
ASTM[ F835.

(b)| Steel, Corrosion-Resistant. Flat countersunk head cap screws shall be fabricated from austenitic corrosion-resistant steel fnd
shall fonform in all respects to ASTM F879.

(19) Desigpation. To promote uniformity and understanding in communications relating to produdts) conforming to this Standard, it i$ rec-
omm¢nded that Hexagon Flat Countersunk Socket Head Cap Screws be designated in acegrdance with the following data, prefefably
in thd sequence shown:

(a)| product name

(b)| designation of the standard

(¢) [nominal size (number, fractional or decimal equivalent)

(d)| thread pitch

(e) |nominal length (fractional or decimal equivalent)

(f) |material (for corrosion resistant steel, specify alloy group and-cgndition)

(g)| protective finish, if required

EXAMPLES:

Hejagon Socket Flat Countersunk Head Cap Screws, ASME.B18.3, ¥/,-28 x 1%/, Alloy Steel

Hexagon Socket Flat Countersunk Head Cap Screws, ASME B18.3, 0.250-28 X 1.750, Alloy group 1, condition CW per ASTM 879.

For[the recommended B18 part identifying numbering system (PIN), see ASME B18.24.
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Table 10 Lengths Beyond Sizes in Table 9
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L
LeH Ly
~—Lgn—> Lrr
—| H |<
Minimum Maximum
Nominal Size Thread Total Thread
(Basic Screw Length, Length,
Diameter) Ly Lrr
0 (0.0600) 0.50 0.62
1 (0.0730) 0.62 0.77
2 (0.0860) 0.62 0.80
3 (0.0990) 0.62 0.93
4 (0.1120) 0.75 0.99
5 (0.1250) 075 1.00
6 (0.1380) 075 1.05
8 (0.1640) 0.88 1.19
10 (0.1900) 0.88 1.27
12 (0.2160) 0.88 1.27
Y, (0.2500) 1.00 1.50
%6 (0.3125) 1.12 1.71
%4 (0.3750) 1.25 1.94
7/¢10.4375) 1.38 2.17
¥0.5000) 1.50 2.38
%% (0.6250) 1.75 2.82
%, (0.7500) 2.00 3.25
/s (0.8750) 2.25 3.69
1 (1.0000) 2.50 4.12
1% (1.1250) 2.81 4.65
1Y, (1.2500) 3.12 5.09
1% (1.3750) 3.44 5.65
1%, (1.5000) 3.75 6.08
22
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Table 11 Dimensions of Hexagon Socket Button Head Cap Screws

A —> H L [Notes (1), (2), and (3)]
> |<S
——H < [Note (4)] —| |<I[Note (4)]
* S
S L | [T
e A EHAA = |
J T | t T |
Slight flat and/or [Note (5)]
countersink
permissible
Head Head Head Nominal Minimum E Fille.t Nominal
Nonfinal Size DI ea A H _e:: H Side Hexagon Key xter;:smn, Maximum
(Bagic Screw lameter, eight, Height, S Socket Size, Engagement, Standard
Diameter) Max. Min. Max. Min. (Ref.) Ji T Max. Min. Length, L
0 (0.0600) 0.114 0.104 0.032 0.026 0.010 0.035 0.020 0.080 0.070 0.50
1 (0.0730) 0.139  0.129  0.039  0.033 0.010 0.050 0.028 0.093  0.083 0.50
2 (0.0860) 0.164 0.154 0.046 0.038 0.010 .. 0.056, 0.028 0.106 0.096 0.50
3 (0.0990) 0.188  0.176  0.052  0.044 0.010 Yie 07062 0.035 0.119  0.109 0.50
4 (0.1120) 0.213  0.201 0.059  0.051 0.015 Yie 0.062 0.035 0.132  0.122 0.50
5 (0.1250) 0.238 0.226 0.066 0.058 0.015 5/64 0.078 0.044 0.145 0.135 0.50
6 (0.1380) 0.262 0.250 0.073  0.063 0.015 ek 0.078 0.044 0.158  0.148 0.63
8 (0.1640) 0.312 0.298 0.087 0.077 0.015 3/32 0.094 0.052 0.194 0.184 0.75
10 (0.1900) 0.361 0.347 0.101 0.091 0.Q20 1/3 0.125 0.070 0.220 0.210 1.00
Y (0.2500)  0.437  0.419 0.132  0.122 0.031 o 0.156 0.087 0.290  0.280 1.00
%16 (0.3125)  0.547  0.527  0.166  0.152 0.031 6 0.188 0.105 0.353  0.343 1.00
A (0.3750) 0.656  0.636  0.199  0.185 0.031 o 0.219 0.122 0.415  0.405 1.25
e (0.4375)  0.765 0.746  0.231  Q.218 0.031 A 0.250 0.140 0.478  0.468 1.50
Y (0.5000) 0.875  0.851 0.265,_ ° 0.245 0.046 %16 0.312 0.175 0.560  0.540 2.00
A (0.6250) 1.000 0.970 0.331 0.311 0.062 A 0.375 0.210 0.685  0.665 2.00
%, (0.7500) 1.125 1.105 0375  0.355 0.062 e 0.437 0.245 0.740  0.720 2.50
GENERAL NOTES:
(@  This product is designed afid yecommended for light fastening applications such as guards, hinges, etc. It is not suggesteql for use in
ritical high strength appligations where socket head cap screws should normally be used.
(b)  For additional requirements, refer to Notes (6) through (14) and section 2, General Data, of this Standard.
NOTES:
® ength. The length’ of the screw shall be measured, parallel to the axis of the screw, from the plane of the bearing surfacq under the
head to the plane of the flat of the point. The portion of the screw contained within dimension, L, is commonly called the[shank. The
basic length.dimension on the product shall be the nominal length expressed as a two-place decimal.
(2)  btandard.tengths. Standard length increments for socket button head cap screws shall be as tabulated below.
Nofninal Screw Length Standard Length Increment
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Table 11 Dimensions of Hexagon Socket Button Head Cap Screws (Cont’d)

€

Q]

(5)

©)
@

®

©
(10)

(11)

Length Tolerances. Allowable tolerance on length shall be as tabulated below.

Nom

Nominal Screw Size,
Tolerances on Length

0 Through Y, Through
inal Screw Length %, Incl. &, Incl.

Up to

1.00, incl. -0.03 -0.03

Over
Over

Threa
plete
withi
optio
withi
unthr
Scre

to thd
be sli
size §
Nomil
Fillet.
ter, F.

N
Sq

Ot ot z oo
[FOU O Z U0, Ct =U. U —U.U0

P.00 -0.04 -0.06

1 Length. For screws of nominal lengths equal to or shorter than standard maximum lengths, L, listed in this Table, the cd
(full-form) threads, measured with a thread ring gage having the thread chamfer and/or counterbore removed;Jshall exten
two pitches (threads) of the bearing surface of the head. For longer screws, the length of the complete thifead shall, at t
of the manufacturer, be between the minimum limit of twice the basic screw diameter plus 0.50 in. and\tfie maximum li
two pitches (threads) of the head. The unthreaded portion of the screw shall be at nominal diameter{The tolerance on t
baded portion (body diameter) of the screw shall be the same as Body Diameter, D, Table 1, Hexageh, Socket Head Cap S
Point Chamfer. The point shall be flat or slightly concave and chamfered. The plane of the pojfit-shall be approximately n|
axis of the screw. The chamfer shall extend slightly below the root of the thread, and the_edge between flat and chamfe
chtly rounded. The included angle of the point should be approximately 90 deg. Chamfering of screw sizes up to and incl|
(0.164 in.) and lengths below 0.75d shall be optional.
hal Size. Where specifying nominal size in decimals, zeros preceding decimal and ifithe fourth decimal place shall be om
The form of the fillet shall be optional, provided it flairs into the bearing surfacé between the minimum and maximum di
The fillet shall be a smooth and continuous curve having a bearing surface juncture radius not less than that tabulated b

ominal Minimum Nominal Migimum
rew Size Juncture Radius Screw Size Juntture Radius

Head
by th
See T|
Beari
the s
lengt
Runo

(@
0.008§

Run
diamg
the o

0.002 10 0.006
0.003 Y 0.007
0.003 %6 0.009
0.004 A 0.012

w N - O

0.004 e 0.014
0.005 A 0.016
0.005 A 0.021
0.006 A 0.025

0 o

Height. Tabulated head heights represent metal-to-metal measurements; that is, the truncation of the rounded surface ca
socket is not considered part of thé“head height.

bble 18 for hexagon socket dimensions and Mandatory Appendix | for gaging of hexagon sockets.

hg Surface. The plane of the™hedring surface shall be perpendicular to the axis of the shank within 2 deg obtained by hol
rew on the body or majonthfead diameter within 1 diameter of the bearing surface of the head, but beyond the maximun
of the fillet, F, rotating.360 deg, and inspecting on an optical comparator, or comparable inspection equipment.

t

The runout of theyhead with the axis of the shank shall be within 3% of the maximum basic screw diameter dimension,
in., whicheveris greater.

out for (@.dbove is defined as the full indicator movement (FIM) obtained by holding the screw on the body or major thrg
ter next.to the head, but beyond the maximum length of the fillet, F, rotating the screw 360 deg, with the indicator riding
ter 'sutface of the head on the rounded portion, adjacent to, but not on the extreme periphery of, the head.

®)

m-
il t
e

mit
e

rews.
lormal
may
uding

tted.
me-
elow.

ised

ng
h

D, or

on

pr

The Tunout of the socket with the axis of the shank of the screw shall be within 3% of the maximum screw diameter, D,

0.005

in., whichever is greater for nominal sizes through '/ in. diameter and 6% for nominal sizes above '/ in. diameter.

Runout for (b) above is defined as the full indicator movement (FIM) obtained by holding the screw on the body or major screw
thread diameter within 1 diameter of the bearing surface of the head, but beyond the maximum length of the fillet, F, rotating
360 deg, indicating on each of the hexagon flats.

(12) Threads. Threads shall be Unified external threads with radius root: Class 3A UNRC and UNRF Series.

Acc

eptability shall be based on System 22, ASME B1.3.

Class 3A does not provide a plating allowance.
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Table 11 Dimensions of Hexagon Socket Button Head Cap Screws (Cont’d)

(13) Material
(a) Steel, Alloy. Button head cap screws shall be fabricated from an alloy steel and shall conform in all respects to ASTM F835.
(b) Steel, Corrosion-Resistant. Button head cap screws shall be fabricated from austenitic corrosion-resistant steel and shall con-

form to ASTM F879.

(14) Designation. To promote uniformity and understanding in communications relating to products conforming to this Standard, it is rec-

Copyright ASME International

ommended that Hexagon Socket Button Head Cap Screws be designated in accordance with the following data, preferably
sequence shown:
(@) product name

(b) designation of the standard

(¢) nominal size (number, fractional or decimal equivalent)

(d) thread pitch

(e) nominal length (fractional or decimal equivalent)

(/) material

(g) protective finish, if required

EXAMPLES:

Hexagon Socket Button Head Cap Screws, ASME B18.3, 10-32 X 3/4 , Alloy Steel

Hexagon Socket Button Head Cap Screws, ASME B18.3, 0.190-32 X 0.750, Alloy Steel, Zinc Platéd? (For plated products
.7, Introductory Notes.)

For the recommended B18 part identifying numbering (PIN) system, see ASME B18.24.
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Table 12 Dimensions of Low Head Hexagon Socket Cap Screws
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Nominal Size Body Diameter, Head Diameter, . Chamfer Nominal Minimum Maximum
(Basic Scr¢w b A Head Height, or Radius, Hexagon Key Chamfer
Diameter [Note (2)] [Note 3] H C Socket Size; Engagement,  or Radius,
[Note (1) Max. Min. Max. Min. Max. Min. [Note (4)] Ji T K
4 (0.11p0) 0.1120 0.1075 0.183 0.176 0.059 0.053 0.009 C 0.050 0.038 04008
5(0.12p0) 0.1250 0.1202  0.205 0.198 0.065 0.059 0.012 1/16 0.062 0.044 0J008
6 (0.1380) 0.1380 0.1329 0.226 0.218 0.072 0.066 0.013 Y6 0.062 0.050 04008
8 (0.1640) 0.1640 0.1585 0.270 0.262 0.085 0.079 0.014 5/64 0.078 0.060 0J008
10 (0.1900) 0.1900 0.1840 0.312 0.303 0.098 0.092 0:018 3/32 0.094 0.072 04008
Y, (0.25p0)  0.2500 0.2435 0.375 0.365 0.127 0.121 0.025 A 0.125 0.094 04010
%6 (0.31R5)  0.3125 0.3053  0.437 0.431 0.158 0.152 0.033 s 0.156 0.110 0J010
% (0.37p0)  0.3750 0.3678 0.562 0.550 0.192 0.182 0.040 %6 0.188 0.115 04010
%o (0.43F5)  0.4375  0.4294  0.625 0.618 0.223 0213 0.047 [/ 0.219 0.135 04015
% (0.50p0)  0.5000 0.4919  0.750 0.743 0.254 0.244 0.055 Y 0.250 0.151 0J015
% (0.6250)  0.6250 0.6163  0.875 0.867 0.316 0.306 0.070 %6 0.312 0.250 04015

GENERAL NPTES:

(@) This product, although a high-strength precision fastenkr, is recommended for lighter fastening applications. It is not suggested fpr use
in critidal high-strength applications where socket head cap screws should normally be used. They are designed to be used in agplica-
tions where head height clearance is a probléfm=Because of their reduced head height and smaller socket size, they normally cafgnot
be properly preloaded as a standard socket.cap screw and should not be subjected to high dynamic loads.

(b) For additional requirements, refer to Notes/(5) through (12), and also section 2, General Data, of this Standard.

NOTES:

(1)  Nomipal Size. Where specifying.nominal size in decimals, zeros preceding decimal and in the fourth decimal place shall be omitted.

(2)  Body.|The term body refers tQ\the unthreaded cylindrical portion of the shank for those screws not threaded to the head.

(3) Head|Diameter. Heads shallbe plain, not knurled.

(4)  Head|Chamfer. The top~0f the head shall be flat. The intersection of the top of the head and side of the head may be chamfered or

radiuged within theNimits of C, at the manufacturer’s option.

(5)  Bearifig Surface_ he plane of the bearing surface shall be perpendicular to the axis of the shank, with a maximun deviation of

1 deg, obtained\by holding the screw on the body or major thread diameter within 1 diameter of the bearing surface of the hedd, but
beyorld the-maximum length of the fillet, F;, and inspecting on an optical comparator, or comparable inspection equipment, rotpting
the shank-360 deg.

(6) Edge of Head. The edge between the bearing surface and the side of the nead may be proken (founded or chamfered), put te radius

or chamfer measured along the bearing surface shall not exceed the values listed for K.
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Table 12 Dimensions of Low Head Hexagon Socket Cap Screws (Cont’d)

NOTES:

@

®)

9

(10)

1D

12)
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Runout
(a) The runout of the head with the axis of the shank shall be within 2% of the maximum basic screw diameter dimension, D, or
0.006 in., whichever is greater.
Runout for (a) above is defined as the full indicator movement (FIM) obtained by holding the screw on the body or major screw
thread diameter within 1 diameter of the bearing surface of the head, but beyond the maximum length of the fillet, F;, rot
360 deg and indicating on the outside diameter of the head.
(b) The runout of the socket W|th the axis of the shank of the screw shall be within 3% of the maximum screw diamete

Runout for (b) above is deflned as the full |nd|cator movement (FIM) obtalned by holdlng the SCrew on the body or majg
hread diameter within 1 diameter of the bearing surface of the head, but beyond the maximum length of the fillet~F; ot
60 deg, indicating on each of the six hexagon flats.

(¢) The conformance of screws to shank straightness or camber limitations set forth as D, in Table 6 shall be.checked b
bf the procedures and typical gage illustrated in ASME B18.2.9.
Fillet. For all lengths of screws, the form of the underhead fillet shall be optional, as depicted in the illustration above Tah
B, provided it is a smooth and continuous concave curve fairing into the bearing surface of the head, @nd the screw shan
he envelope established by the limits for fillet extension, length, and juncture radius specified in“lables 2 and 3.
ength. The length of the screw shall be measured parallel to the axis of the screw from the plang ‘of the bearing surface
head to the plane of the flat of the point. The portion of the screw contained within dimension’L is commonly called the 3
basic length dimension on the product shall be the nominal length expressed as a two-placed decimal.

A\l other characteristics are the same as Notes (3) through (6), (8), (13), (14), and (18)/through (21) of Table 1 for socket
crews.

[EXCEPTIONS: Since these are not full-size socket screw products, the mechanicalyrequirements of ASTM A574 will not a
fhe minimum tensile requirements for Alloy Steel Low Head Socket Cap Screws/aré the same as for Alloy Steel Socket Buf]
bcrews, for the same length and diameter, as per ASTM F835.

Designation. To promote uniformity and understanding in communications telating to products conforming to this Standar
mmended that Hexagon Low Head Socket Cap Screws be designated(in accordance with the following data, preferably in
equence shown:

(@) product name

(b) designation of the standard

(¢) nominal size (number, fractional or decimal equivalent)

(d) thread pitch

(e) nominal length (fractional or decimal equivalent)

(/) material

(@) protective finish, if required

EXAMPLES:

Hexagon Low Head Socket Cap Screws)ASME 818.3, 8-32 X 7, , Alloy Steel

Hexagon Low Head Socket Cap Sdrews, ASME B18.3, 0.164-32 X 0.750, Alloy Steel, Zinc Plated. (For plated products, 9
.7, Introductory Notes.)

For the recommended B18 part identifying numbering system (PIN), see ASME B18.24.
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Table 13 Dimensions of Hexagon Socket Head Shoulder Screws
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Nominal Max: Max. Min.
Size ;houldar D'Head Head Heigh Chamfer Nominal Min. Fillet Head
(Basic lanll)eter, larr;‘eter, ea He'g t or Hexagon Key Transition Fillet
Shoulder Radius, Socket Engagement, Diameter, Rpadius
Diameter), Max. Min. Max. Min. Max. Mimy C Size, J T M R
1/3 (0.125¢) 0.1230 0.1210 0.250 0.235 0.125,\0.115 0.008 5/54 0.078 0.067 0.138 0.006
5/32 (0.156p) 0.1540 0.1520 0.281 0.266 0,425.7 0.115 0.008 3/32 0.094 0.067 0.172 0.007
3/16 (0.187p) 0.1850 0.1830 0.312 0.296 0:156 0.146 0.012 3/32 0.094 0.079 0.207 0.008
1/4 (0.250p) 0.2480 0.2460 0.375 0.35%, 0.188 0.177 0.020 l/8 0.125 0.094 0.276 0.009
5/16 (0.312p) 0.3105 0.3085 0.438 0.4194°0.219 0.209 0.026 5/32 0.156 0.117 0.345 0.012
3/8 (0.3759) 0.3730 0.3710 0.562 _0.543 0.250 0.240 0.031 3/16 0.188 0.141 0.413 0.015
1/2 (0.5000) 0.4980 0.4960 0.750 \.0.729 0.312 0.302 0.040 1/4 0.250 0.188 0.550 0.020
%% (0.6250) 0.6230 0.6210 0.875 0.853 0.375 0.365 0.050 She  0.312 0.234 0.687 0.024
3/4 (0.7509) 0.7480 0.7460,4 1.000 0.977 0.500 0.490 0.069 3/8 0.375 0.281 0.826 0.030
1 (1.0009) 0.9980 0.9960.\*1.312 1.287 0.625 0.610 0.083 Y 0.500 0.375 1.098 0.040
11/4 (1.250p) 1.2480 1.2460° 1.750 1.723 0.750 0.735 0.102 5/8 0.625 0.469 1.368 0.050
1%, (1.5000)  1.4980%,-1.4960 2.125 2.095 1.000 0.980 0.138 7/8 0.875 0.656 1.638 0.060
13/4 (1.7500) 1.7480 1.7460 2.375 2.345 1.125 1.105 0.157 1 1.000 0.750 1.908 0.070
2 (2.0000) ,4.9980 1.9960 2.750 2.720 1.250 1.230 0.176 11/4 1.250 0.937 2.178 0.080
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Table 13 Dimensions of Hexagon Socket Head Shoulder Screws (Cont’d)

Nominal Min. Max. Thread Neck Max. Thread Neck Max.
Size Shoulder  Shoulder Nominal Dr.ea ec Thread r?\“ ec Basic Chamfer
(Basic Neck Neck Thread lameter, Neck illet, Thread or
G N
Shoulder Diameter, Width, Diameter, Threads, ____ ~— Width, __—~  Length, Radius,
Diameter) K F D; in. Max. Min. / Max. Min. E P
l/8 (0.1250) 0.108 0.040 4 0.1120 40 0.076 0.069 0.078 0.016 0.010 0.157 0.008
5/32 (0.1560) 0.140 0.040 6 0.1380 32 0.100 0.093 0.063 0.018 0.012 0.187 0.008
3/16 (0.1875) 0.154 0.040 8 0.1640 32 0.120 0.112 0.069 0.018 0.012 0.189 0.008
Y, (qz5007 0.227 U.093 TO U.1900 7 O.142 0.133 U.083 0.023 0.017 U.375 0.010
5/16 (d.3125) 0.289 0.093 1/,, 0.2500 20 0.193 0.182 0.100 0.028 0.022 0,438 0.010
%% (d.3750) 0.352 0.093 %6 0.3125 18 0.249 0.237 0.111 0.031 0.025 0,500 0.010
1/2 (d.5000) 0.477 0.093 3/8 0.3750 16 0.304 0.291 0.125 0.035 0.029 0.625 0.010
5/8 (d.6250) 0.602 0.093 l/2 0.5000 13 0.414 0.397 0.154 0.042 0/636 0.750 0.015
%, (d.7500) 0.727 0.093 A 0.6250 11 0.521 0.502 0.182 0.051+ " 0.045 0.875 0.015
1 (1.0000) 0.977 0.125 3/4 0.7500 10 0.638 0.616 0.200 0.055,/0.049 1.000 0.020
1Y, (1.2500) 1.227 0.125 A 0.8750 9 0.750 0.726 0.222 0062 0.056 1.125 0.020
1%, (1.5000) 1.478 0.125 11/8 1.1250 7 0.964 0.934 0.286 0.072 0.066 1.500 0.020
13/4 (1.7500) 1.728 0.125 11/4 1.2500 7 1.089 1.059 0286 0.072 0.066 1.750 0.020
2 (4.0000) 1.978 0.125 1% 1.5000 6 1.307 1.277 07333 0.102 0.096 2.000 0.020

GENERAL NOTE: For additional requirements, refer to Notes (5) through (16) and sectign'2; General Data, of this Standard.

NOTES:
(1)  Bcrew Point Chamfer. The point shall be flat or slightly concave, and chamfered. The plane of the point shall be approximdtely normal
o the axis of the screw. The chamfer shall extend slightly below the root\of the thread, and the edge between flat and chhmfer may

be slightly rounded. The included angle of the point should be approximately 90 deg.
(2)  Edge of Shoulder. The edge of the shoulder may be broken. The radius or chamfer shall not exceed 0.005 in. for shoulder} to
.373 in. diameter and 0.008 in. for larger diameters. (See Detail\Z.)

(3) Head Diameter. The head may be plain or knurled at the optie® of the manufacturer.
(4) eck Under Shoulder. The neck under the shoulder shall dttoew the shoulder to seat against the face of a standard basic GO thread
ing gage.
(5)  Phoulder. Shoulder refers to the enlarged unthreaded._portion of the screw, the diameter of which serves as the basis for derivation
f the nominal size.
(6) ength. The length of the shoulder screw shdll bé measured, parallel to the axis of the screw, from the plane of the bearigg surface
nder the head to the plane of the shoulder at the threaded end. The basic length dimension on the product shall be the|nominal

ength expressed as a three-placed degimal.
(7)  Ftandard Lengths. The difference betwéen consecutive lengths of standard shoulder screws shall be as designated in the following

abulation.
Nominal Screw Length Standard Length Increment
0.25 through 0.75 0.13
0.75 through 5.00 0.25
Over 5.00 0.50

®) eck and Fillet-Under Head. Screws may be necked under the head at the option of the manufacturer. The fillet extension fabove D, at

he intersection of the head bearing surface and neck or shoulder, shall be controlled by maximum dimension, M, and mipimum

adius.of-curvature, R. (See Detail Y.)

(9) PeeJable 18 for hexagon socket dimensions and Mandatory Appendix | for gaging of hexagon sockets.

(10) [hreads Threads shall he Unified external thread: Class 3A, UNC Series Acceptability is to he based on System 22 ASMFIB1.3.
Class 3A does not provide a plating allowance. When plated products are required, it is recommended that they be procured from
the manufacturer (see para. 1.10).

(11) Head Chamfer. The top of the head shall be flat. The intersection of the top of the head and the side of the head may be chamfered
or radiused within the limits of C, at the manufacturer’s option.

(12) Thread Length Tolerance. Tolerance on thread length E shall be —0.020 in. for screw thread sizes up to %4 in., inclusive, and
—0.030 in. for screw thread sizes larger than % in.

(13) Bearing Surface. The plane of the bearing surface shall be perpendicular to the axis of the shank, within 2 deg obtained by holding
the shoulder screw on the shoulder or major thread diameter within 1 diameter of the bearing surface of the head, rotating 360 deg,
and inspecting on an optical comparator, or comparable inspection equipment.

29
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Table 13 Dimensions of Hexagon Socket Head Shoulder Screws (Cont’d)

(14) Runout
(@) The runout of the head with the axis of the shoulder shall be within 2% of the nominal size, or 0.006 in., whichever is greater.

Runout for (a) above is defined as the full indicator movement (FIM) obtained by holding the shoulder screw on the shoulder

within 1 diameter of the bearing surface of the head, but beyond the maximum length of F, rotating the shoulder screw 360 deg and
indicating on the outside diameter of the head.

(b) The runout of the socket with the axis of the shank of the shoulder screw shall be within 3% of the maximum shoulder diame-

ter, D,

or 0.005 in., whichever is greater for nominal sizes through Y5-in. diameter and 6% for nominal sizes above 4 diameter.

Runout for (b) above is defined as the full indicator movement (FIM) obtained by holding the shoulder screw on the shoulder or

major screw thread diameter within 1 diameter of the hn:ring surfaceof the head, but hn\llr\nrl the maximum |nng‘fh of rnf:\ﬁrg

360 deg and indicating on each of the six hexagon flats.

Run

threadl of the bushing must be basic size and the bushing 0.D. must be concentric with its axis, and the ends must be)square

its ax
The

The

shoulder screw on the shoulder diameter within 1 diameter of the thread end of the shoulder, rofating 360 deg, and inspecting
an optical comparator or comparable inspection equipment.

(15) Mate

nickel, molybdenum, or vanadium, in sufficient quantity to ensure that the specified hardness range of 32 HRC to 43 HRC at th
face if met when hardened by quenching from the austenitizing temperature and tefiipefed at not lower than 343°C (650°F). D{

urizat]
Sh
the s
Thd
follo
(@)
)
©

(16) Desigpation. To promote uniformity and understanding in, communications relating to products conforming to this Standard, it i

ommeénded that Hexagon Socket Head Shoulder Screws-be designated in accordance with the following data, preferably in the
sequgnce shown:

(a)| product name

(b)| designation of the standard

(¢) [nominal size (number, fractional or,decimal equivalent)

(d)| nominal length (fractional or decimalequivalent)

(e) [ material.

() |protective finish, if required~(for plated products, see para. 1.7)

EXAMPLES:

Hejagon Socket Head Shautder Screws, ASME B18.3, '/, x 1Y, , Alloy Steel

He

For

out between the screw thread and shoulder shall be checked by firmly seating the screw thread in a threaded bushing."T|

S.

squareness of the shoulder shall be perpendicular to the axis of the shoulder screw, within(2-deg obtained by holding th

jal. Shoulder screws shall be fabricated from an alloy steel having one or more of the following alloying elements: chromi

on and carburization limits shall be the same as those specified for socket\head cap screws in ASTM A574.

ction.
re are no other specific mechanical tests called out, but for designyCensiderations, these shoulder screws should develop|
ing:

140,000 psi minimum tensile strength based on the minimum~thread neck area

84,000 psi minimum shear strength in the thread neck area, based on the minimum thread neck area
84,000 psi minimum shear strength in the shoulder, based on the minimum shoulder area

agon Socket Head-Shoulder Screws, ASME B18.3, 0.250 x 1.250, Alloy Steel, Phosphate Coated
the recommended B18 part identifying numbering system (PIN), see ASME B18.24.

he
with

runout between the screw thread and shoulder shall be a maximum of 0.004 in. full indicator movementAFIMYwhen chefked
on thg shoulder diameter at a distance of 0.188 in. from the shoulder at the threaded end, and at within 0.005 in. full indicatd
movement (FIM) per inch of shoulder length, with a maximum of 0.025 in., when checked on the shoulder@/distance of 2f fror]
undefside of the head. The bushing is to be rotated, in a V block or equivalent, 360 deg, with the indieator riding on the majof
eter df the shoulder in the appropriate locations.

r

h the

diam-

[¢°]

on

Lm,
b sur-

carb-

ulder screws shall meet the following mechanical property requirements:«the hardness shall be 32 HRC to 43 HRC anywhpre in

the

rec-
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Table 15 Hexagon Key Engagements for Short Length Set Screws

Nominal Nominal .
Nominal Size Hexagon Screw Minimum Key Engagement
(Basic Screw Socket Size, Length, Cup [Note (1)] 118 deg Cone Half Dog
p
Diameter) J L and Flat Point and Oval Point Point
0 (0.0600) 0.028 0.06 0.030 0.028 Note (2)
0.09 0.040 0.040 [Note (3)] 0.028
1 (0.0730) 0.035 0.06 0.030 0.029 Note (2)
U.09 U.040 U.04U [NOTE (3)] 0.040
2 (4.0860) 0.035 0.06 0.030 0.029 Note (2)
0.09 0.040 0.040 0.035
3 (4.0990) 0.050 0.09 0.040 0.039 Note (2)
0.13 0.055 0.040-[Nete (3)] 0.045
4 (Q.1120) 0.050 0.09 0.045 0:039 Note (2)
0.13 0.060 0.045 0.045
5 (Q.1250) Yie  0.062 0.09 0.040 0.039 Note (2)
0.13 0.060 0.045 0.045
6 (4.1380) Yie  0.062 0.09 0.040@ 0.039 Note (2)
0.13 0.060 0.045 0.045
0.16 0,070 0.065 0.065
8 (0.1640) s ~ 0.078 0.13 0.060 0.050 0.045
0.16 0.070 0.060 0.060
0.19 Note (4) 0.065 0.065
10 (4.1900) %> 0.094 0.13 0.060 0.042 0.042
0.19 Note (4) 0.060 0.060
Y, (@.2500) Yo o 0.125 0.19 0.090 0.065 0.055
0.25 Note (4) 0.110 0.090
e (d.3125) %,  0.156 0.25 0.125 0.099 0.090
0.31 Note (4) 0.140 0.105
% (Q.3750) %e  0.188 0.25 0.110 0.090 0.075
0.31 0.140 0.115 0.105
0.38 Note (4) 0.165 0.155
/e (.4375) TN 0.219 0.38 0.160 0.125 0.125
0.44 Note (4) 0.160 0.160
Y, (9.5000) Y, 0.250 0.38 0.175 0.130 0.130
0.44 0.215 0.155 0.155
0.50 Note (4) 0.195 0.195
% (0.6250) SLes 0312 0.50 0.205 Q145 0.145
%, (0.7500) %  0.375 0.63 0.255 0.190 0.190
0.75 Note (4) 0.325 0.295
/% (0.8750) Y 0.500 0.75 0.330 0.255 0.255
0.87 Note (4) 0.419 0.330
1 (1.0000) %e  0.562 0.75 0.280 0.175 0.175
0.87 0.380 0.280 0.280
1.00 Note (4) 0.380 0.380
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Table 15 Hexagon Key Engagements for Short Length Set Screws (Cont’d)

GENERAL NOTES:

(@) CAUTIO

N: The use of short-length set screws listed in this Table can result in failure of the socket, key, or mating threads during

tightening because key engagement and thread length are less than optimum. Therefore, it is strongly recommended that screws of

lengths

equal to or greater than the lengths specified in columns B and B; of Table 14 be used wherever possible.

(b) See Table 14, and the illustrations and notes thereto, for additional dimensions and specifications.

NOTES:

(1) Cup angle may be 118 deg or 130 deg, +5 deg, depending upon screw length and manufacturing process.
(2) These sizes are impractical to manufacture because of point configuration and short length.

(3) Conep
(4) These {

pTNT angle for these lengtns shall be 90 deg, see column Y of 1able 14.
crews are covered in Table 14.

Table 16 Dimensions of Optional Cup Points

Point Diameter, Point Diameter, Point Length
Nominal Size G G ]
(Basic Screv Diameter) Max. Min. Max. Min. Max. Min.
0 (9.0600) 0.032 0.027 0.027 0.022 0.007 0.004
1 (9.0730) 0.038 0.033 0.035 0.030 0.008 0.005
2 (0.0860) 0.043 0.038 0.043 0.038 0.010 0.007
3 (0.0990) 0.050 0.045 0.051 0.046 0.011 0.007
4 (9.1120) 0.056 0.051 0.059 0.054 0.013 0.008
5 (9.1250) 0.062 0.056 0.068 0.063 0.014 0.009
6 (P.1380) 0.069 0.062 0.074 0.068 0.017 0.012
8 (P.1640) 0.082 0.074 0.090 0.084 0.021 0.016
10 (9.1900) 0.095 0.086 0.101 0.095 0.024 0.019
1/4 (0.2500) 0.125 0.114 0.156 0.150 0.027 0.022
5/16 (9.3125) 0.156 0.144 0.190 0.185 0.038 0.033
3/8 (0.3750) 0.187 0.174 0.241 0.236 0.041 0.036
7/16 (0.4375) 0.218 0.204 0.286 0.281 0.047 0.042
Y, (9.5000) 0.250 0:235 0.333 0.328 0.054 0.049
5/8 (0.6250) 0.312 0.295 0.425 0.420 0.067 0.062
3/4 (0.7500) 0.375 0.357 0.523 0.518 0.081 0.076
7 (0.8750) 0.437 0.418
1 (1.0000) 0.500 0.480
1% (1.1250) 0.562 0.542
1Y, (1.2500) 0.625 0.605
1% (1.3750) 0.687 0.667
1Y% (1.5000) 0.750 0.730
1%, (1.7500) 0.875 0.855
2 (.0000) 1.000 0.980
GENERAL NPTES:
(@ Type A |paint-shown in Fig. 1 is the cup point dimensioned in Table 14. Types B through G are typical variations of the cup point,

which ikslipplied by some manufacturers

(b) For dim

Copyright ASME International
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Fig. 1 Cup Point Variations

118° r \
Y +5° 7"'/1:,“‘ g
\‘%
Type C

*This diameter may be counterbored.
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Table 17 Dimensions of Hexagon Keys and Bits

Y > L Y
N\ |
|
/(R . w i | | —wW
! ! Bit
i I I K
l 90° +2° . .
|
[
Note (1
Key (1)
Hexagon Width  Hexagon Width Length, Minimum ¢ Lenéth Minimum
Nominal Ke Acros;/Flats, Across )C/orners, Lentth, Short Arm Seri L Arm Seri Radius of Bit, Maximum  Térsion
or Bit and ort Arm >eries ong Arm Serles ¢ Bend,™ $0.062, Chamfer, oad,
Socket Sizg Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. R L K n.-lb
0.028 0.0280 0.0275 0.0314 0.0300 0.312 0.125 1.312 1.125 2.688 2.500 0.062 0.003 0.94
0.035 0.0350 0.0345 0.0393 0.0378 0.438 0.250 1.312 1.125 2.766 2.578 0.062 0.004 1.80
... 0.050Q 0.0500 0.0490 0.0560 0.0540 0.625 0.438 1.750 1.562 2.938 27750 0.062 0.006 5.25
l/1(, 0.062 0.0625 0.0615 0.0701 0.0680 0.656 0.469 1.844 1.656 3.094 22906 0.062 0.008 10.25
5/64 0.078 0.0781 0.0771 0.0880 0.0859 0.703 0.516 1.969 1.781 3,281 3.094 0.078 0.008 20.0
3/32 0.094 0.0937 0.0927 0.1058 0.1035 0.750 0.562 2.094 1.906 37469 3.281 0.094 0.009 35.0
Yer  0.109 0.1094 0.1079 0.1238 0.1210 0.797 0.609 2.219 2.031 3.656 3.469 0.109 0.014 55.0
Ys  0.125 0.1250 0.1235 0.1418 0.1390 0.844 0.656 2.344 2.156: 3.844 3.656 0.125 0.015 82.0
Yeu  0.141 0.1406 0.1391 0.1593 0.1566 0.891 0.703  2.469 2.281 4.031 3.844 0.141 0.016 118.0
5/32 0.154 0.1562 0.1547 0.1774 0.1745 0.938 0.750 2.594 2.406 4.219 4.031 0.156 0.016 160.0
%6 0.188 0.1875 0.1860 0.2135 0.2105 1.031 0.844 2.844 2.656 4.594 4.406 0.188 0.022 P78.0
7/32 0.219 0.2187 0.2172 0.2490 0.2460 1.125 0.938 31094 2.906 4.969 4.781 0.219 0.024 1:40.0
Y, 0.250 0.2500 0.2485 0.2845 0.2815 1.219 1.034 3.344 3.156 5.344 5.156 0.250 0.030 £65.0
5/16 0.312 0.3125 0.3110 0.3570 0.3531 1.344 1.156 3.844 3.656 6.094 5.906 0.312 0.032 1p75.0
3/8 0.375 0.3750 0.3735 0.4285 0.4238 1.469 . 1.281 4.344 4.156 6.844 6.656 0.375 0.044 2p00.0
"%he  0.438 0.4375 0.4355 0.5005 0.4944 1.59%, 1.406 4.844 4.656 7.594 7.406 0.438 0.047 3500.0
Y 0.50(9 0.5000 0.4975 0.5715 0.5650~'1.719 1.531 5.344 5.156 8.344 8.156 0.500 0.050 5p00.0
%6 0.562 0.5625 0.5600 0.6420 0.6356_,1.844 1.656 5.844 5.656 9.094 8.906 0.562 0.053 6600.0
%  0.625 0.6250 0.6225 0.7146 0(7080 1.969 1.781 6.344 6.156 9.844 9.656 0.625 0.055 9000.0
%,  0.75( 0.7500 0.7470 0.8580( 0:8512 2.219 2.031 7.344 7.156 11.344  11.156 0.750 0.070 15600.0
"% 0.879 0.8750 0.8720 1.0020” 0.9931 2.469 2.281 8.344 8.156 12.844  12.656 0.875 0.076 24500.0
1 1.00( 1.0000 0.9970,1.1470 1.1350 2.719 2.531 9.344 9.156 14.344  14.156 1.000 A 0.081 28B00.0
1Y, 1.250 1.2500 1.2430,\1.4337 1.4138 3.250 2.750 11.500 11.000 1.250 3.750 0.092
1% 1.50( 1.5000 1.4930/ 1.7204 1.6981 3.750 3.250 13.500 13.000 1.500 4.500 0.104
1%, 1.750 1.7500, 417430 2.0072 1.9825 4.250 3.750 15.500 15.000 1.750 5.250 0.115
2 2.00( 2,00000 1.9930 2.2939 2.2668 4.750 4.250 17.500 17.000 2.000 6.000 0.126
21/4 2.25Q 272500 2.2430 2.5807 2.5511 5.250 4.750 19.500 19.000 2.250 6.750 0.137
23/4 2.75(¢ 2.7500 2.7420 3.1541 3.1187 6.250 5.750 23.500 23.000 2.750 8.250 0.159
3 3.000 3.0000 2.9920 3.4409 3.4030 6.750 6.250 25.500 25.000 3.000 9.000 0.171

GENERAL NOTE:
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Table 17 Dimensions of Hexagon Keys and Bits (Cont’d)

NOTES:

(1) Each end shall be square with the axis of each arm within 4 deg and edges may be sharp or chamfered at the option of the
manufacturer. The chamfer shall not exceed the values listed.

(2) Hexagon keys are furnished as Short Arm Series or Long Arm Series.

(3) Any truncation or rounding of hexagon corners within the specified across-corer dimensions shall be evident on all corners.

(4) For nominal socket sizes above 1 in., it is recommended that bits be used in conjunction with standard hexagon wrenches or power
drives. When the application makes the use of keys necessary, the keys should conform to the dimensions listed. Bits 1 in. and
smaller are available, but the lengths have not been standardized.

(5) MILLCII.UI, lstc’cl' Al,l,l.ly/‘. HCI\GSUII ‘l\l‘.‘yb dlld b;t) D‘Id“ bC fdbl;l.dtcd fIUIII alt dll‘lUy :tcc: ‘IGV;IIS tVVU U T1uTT Uf t:IC IEU:IlUVV;Ils d“ ing
elements: chromium, nickel, molybdenum, or vanadium, in sufficient quantity to ensure that the specified minimum hardnegs of
48 HRC at the surface for nominal sizes up to and including >4 in., and 45 HRC for nominal sizes over %; in., is metwhen Hexagon
kegys and bits are hardened by quenching from the austenitizing temperature and tempered.

(6) Fdr plated hexagon keys and bits, all dimensions are before plating. Because of the high hardness of these praducts, it is
repommended that they not be electroplated.

(7) Dgsignation. To promote uniformity and understanding in communications relating to products conforming'te, this Standard, [it is
repommended that hexagon keys or bits be designated in accordance with the following data, preferably<n’ the sequence sHown:
(a) product name

(b) designation of the standard

(c) nominal key or bit size

(d) series

(e) protective finish, if required

EXAMPLES:

Hexagon Key, ASME B18.3, ; Short Arm Series

Hexagon Key, ASME B18.3, % Long Arm Series, Nickel Plated [see Note (6)]
Hexagon Key Bit, ASME B18.3, 1/, Hex
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Table 18 Dimensions of Hexagon Sockets

<T->+ [Note (1)]

Width of
overcut
[Note (2)]

Length of
flat

<—T‘>I> [Note (1)]

Broached Socket
L |
Details of
d Socket <
Chamfers
\_’
—>| [<—— Chamfer depth [Note (3)] —> L
Socket Width Socket Width Socket Width
Across Flats, Across Flats, Across Flats,
Nominal ; Nominal ; Nominal J
Socket Sizp Max. Min. Socket Size Max. Min, Socket Size Max. Min.
0.025 0.0285 0.0280 %e¢ 0.188 0.1900 0.1875 A 0.875 0.8850 .8750
0.035 0.0355 0.0350 7/32 0.219 0.2217 0.2187 1 1.000 1.0200 .0000

... 0.0§0 0.0510 0.0500 Y. 0.250 0.2530 0.2500 1Y,  1.250 1.2750 .2500

Yie  0.042 0.0635 0.0625 %he  0.312 0.3160 0.3125 1%  1.500 1.5300 .5000

Ys  0.078 0.0791 0.0781 %  0.375 0.3790 0.3750 1%, 1.750 1.7850 .7500

%, 0.094 0.0952 0.0937 "he  0.438 0.4420 0.4375 2 2.000 2.0400 .0000

Yo 0.149 0.1111 0.1094 ¥ 0.500 0.5050 0.5000 2%, 2.250 2.2950 .2500

Y% 0.135 0.1270 0.1250 %he 07562 0.5680 0.5625 2%,  2.750 2.8050 .7500

Y%eu  0.141 0.1426 0.1406 N 0.625 0.6310 0.6250 3 3.000 3.0600 .0000

%, 0.196 0.1587 0.1562 I 0.750 0.7570 0.7500

GENERAL NPTES:

(@) Socketd up to and including 1 in. nominal size shall be checked in accordance with the hexagon socket gages and gaging specified in
Mandafory Appendix I. Suitability (of larger sockets shall be determined by means of direct measurement for various technical andl eco-
nomic feasons.

(b) Dimengions of sockets apply-before plating. When plated, see Mandatory Appendix I. (For plated products, see para. 1.7.)

(c) Broach|petals at the botfofirof the socket are permissible.

(d) For additional requirements, refer to section 2, General Data, of this Standard.

NOTES:

(1) Applicaple socketdepths are specified in the dimensional tables and notes for the respective screw types.

(2) For brofiched-sockets, the maximum acceptable overcut shall be a size causing an average 20% flat length reduction in the maximum
dimensjon_across flat hexagon for socket sizes up to and including 1 in., and 30% for larger sockets. The maximum overcut on apy
one of the sixftatsshattmotexceeda#0% Teductiomim ftat temgthrforany size socket:

(3) Where hexagon sockets are chamfered, the depth of chamfer shall not exceed 10% of the nominal socket size for sizes up to and
including Y in., and 7.5% for larger sizes. For chamfered sockets, it is permissible for the NOT GO socket gage to enter to the depth

of chamfer as specified in Mandatory Appendix I.
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MANDATORY APPENDIX |
GAGES AND GAGING FOR HEXAGON SOCKETS

GENERAL

member shall not enter the socket for nominal socket

Th
dete
inclu
abilit
1 in.
variof

of ga

1-2

Hd
of thy
ment
respq

Fo
GO¢
flat g
of %

e gages specified herein are intended for use in
mining the acceptability of sockets up to and
ding the 1-in. nominal hexagon socket size. Suit-
y of hexagon sockets of nominal sizes larger than
shall be determined by direct measurement for
us technical and economic reasons. For dimensions
ges for sockets, see Table I-1.

GAGING OF HEXAGON SOCKETS

xagon sockets in screws shall allow the GO member
b gage to enter freely to the minimum key engage-
depths specified in the dimensional tables for the
ctive screw types.

[ hexagon sockets that are not chamfered, the NOT
age member shall not enter any of the three across-
imensions of the socket for nominal socket sizes
in. and larger, and the hexagonal NOT GO gage

sizes smaller than % in.

For chamfered hexagon sockets, the, NOT
member shall be permitted to entercpnly t
equivalent to 10% of the nominal socket'size fo
socket sizes up to and including(}s in., and {
the nominal socket sizes for Jarger sockets.

For coated products, use/GO-gages identicall
and tolerances to those showh in Table I-1, excd
minimum dimensionsiequal to minimum sizg
and bits shown in Table 17.

I-3  GAGES

Gages shall'be made from any grade of steel

hardenéd and tempered to 60 HRC minimunj.

THe\form of hexagonal gage members shall

thestolerance zone specified. See ASME Y14.3.
| be 8 pin.

The surface roughness on hexagon flats shall
(arithmetical average) maximum. See ASME
The gage handles shall conform to ASME 1

GO gage

a depth
r nominal
0 7.5% of

in design

pt having
s of keys

through-

be within

B46.1.
B47.1.
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Truncate or round

B

Za )

ASME B18.3-2012

Table I-1 Dimensions of Gages for Hexagon Sockets

< C >

[<—D —> Standard handle

Mark with size

<D

_El__

Z Mark with si

PN

<E

==
K.

NOT GO member

to dimension (A min) (E max)
GO member
Truncate or round
’fD-» “D*‘ to dimension
Yy
- ==y | = RS
: et ahe jEL
5° chamfer optional
GO Member NOT GO Member
Optional Construction for Small Sizes Construction for Small Sizep
X X Minimum NOT GD
GO Gage Width GO Gage Width Minimum Usable NOFGO NOT GO Gage Wildth
Acros; Flats, Across ;orners, GO Gage Gage Gage ZVldth, Gage Th;ckness, Across (C;O ners,
Nominal Length, Length,

Socket Size Max. Min. Max. Min. Cc D Max. Min. Max. Min. Max. Min.
0.0p8 0.0281 0.0280 0.0316 0.0314 0.062 0.062 0.0285 0.0284 0.0308 (.0303
0.0B5 0.0351 0.0350 0.0395 0.0393 0.093 0.093 0.0355 0.0354 0.0386 (.0381

... 0.0p0 0.0501 0.0500 0.0562 0.0560 0.187 Q187 0.0510 0.0509 0.0550 (.0545

1/16 0.062 0.0626 0.0625 0.0703 0.0701 0.187 0.187 0.0635 0.0634 0.0688 (.0683

5/6,, 0.0y8 0.0782 0.0781 0.0882 0.0880 0.187 0.187 0.0791 0.0790 0.0862 (.0857

3/32 0.0p4 0.0939 0.0937 0.1060 0.1058 0,250 0.250 0.0952  0.0950 0.1036 (.1031

7/6,, 0.1p9 0.1096 0.1094 0.1240 0.1238 0.250 0.250 0.1111 0.1109 e A 0.1212 Q.1207
1/8 0.1p5 0.1252 0.1250 0.1420 0.1418 0.250 0.250 0.1270 0.1268 0.057 0.055
9/64 0.1#1 0.1408 0.1406 0.1595 _10.1593 0.250 0.250 0.1426 0.1424 0.064 0.062
5/32 0.1p6 0.1564 0.1562 0.1776%_0.1774 0.250 0.250 0.1587 0.1585 0.071 0.069
3/16 0.188 0.1877 0.1875 0.213%+ 0.2135 0.250 0.375 0.1900 0.1898 0.088 0.086
7/32 0.219 0.2189 0.2187 0.2492 0.2490 0.250 0.437 0.2217 0.2215 0.102 0.100
1/4 0.2p0  0.2502 0.2500\%0.2848 0.2845 0.312 0.500 0.2530 0.2528 0.117 0.115
he 0312 0.3127 03125 0.3573  0.3570 0.312 0.625 0.3160 0.3158 0.150 0.148
3/8 0.3f5 0.3752 _(0.3750 0.4288 0.4285 0.500 0.750 0.3790 0.3788 0.180 0.178
/e 0.4B8  0.4377c=0.4375 0.5008 0.5005 0.500 0.875 0.4420 0.4418 0.211 0.209
Y, 0.5p0 085002 0.5000 0.5718 0.5715 0.500 1.000 0.5050 0.5048 0.241 0.239
9/16 0.5p2. ~0,5627 0.5625 0.6424 0.6420 0.750 1.125 0.5680 0.5678 0.269 0.267
% 0.6P5Y 0.6252 0.6250 0.7150 0.7146 0.750 1.250 0.6310 0.6308 0.302 0.300
3/4 0.750 0.7502 0.7500 0.8585 0.8580 0.750 1.500 0.7570 0.7568 0.364 0.362
7/8 0.875 0.8752 0.8750 1.0025 1.0020 0.875 1.750 0.8850 0.8848 0.423 0.421
1 1.000 1.0002 1.0000 1.1475 1.1470 1.000 2.000 1.0100 1.0098  0.489 0.487
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MANDATORY APPENDIX Il
PROTRUSION GAGING OF FLAT COUNTERSUNK HEADS

I-1 PRIMARY METHOD Fig. -1 Primary Method

al. Suitability of flat countersunk head screws for |

ase of dispute, the primary methods shall be pref- [ ,Iq ‘i p +
[
|
|

application in countersinks designed to the principal
dimensions of the screws shall be determined by use of f A
. . . Gage Gage|thickness
a protrusion gage as illustrated in Fig. II-1. See Table II-1 g (opfional)
for the alternate method.
The protrusion dimensions and the gage diameters I
< G >

rior, they are acceptable and will meet current
ements. The flushness gage must meet, or be more
discrjminating than the original flushness gage require-
ment (flush in an 82 deg by “A” diameter countersink).
The griginal flushness tolerances are included for infor-
mational purposes only (see Nonmandatoxy.
Appéndix B).
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Table 1I-1 Alternate Method

80° + 0/-30'

A max +0/-0.002

80° + 0/-30"

A max +0/-0.002

A B A B
S~ |/,/ i >~ |/,/ % "
N | / N |
\ | f \ | f
I I
dy dy
2
d, F

Nominal Size Maximum w

(Basic Screw Diameter) Gage ID Max. Min.
0 (0.0600) 0.072 0.0792 0.072
1 (0.0730) 0.089 0.0979 0.089
2 (0.0860) 0.106 0.1166 0.106
3 (0.0990) 0.119 0.1309 0.119
4 (0.1120) 0.136 0.1496 0.136
5 (0.1250) 0.153 0.1683 0.153
6 (0.1380) 0.168 0.1848 0.168
8 (0.1640) 0.194 02134 0.194

10 (0.1900) 0.22 0.242 0.22
12 (0.2158) 0.246 0.271 0.246

Y, (0.2500) 0.28 0.308 0.28
%6 (0.3125) 0.343 0.3773 0.343
%4 (0.3750) 0.405 0.4455 0.405
"6 (0.4375) 0.468 0.5148 0.468

¥, (0.5000) 0.53 0.583 0.53
% (0.6250) 0.655 0.7205 0.655

%, (0.7500) 0.78 0.858 0.78
/s (0.8750) 0.905 0.9955 0.905

1 (1.0000) 1.03 1.133 1.03
61(1.1250) 1.187 1.3057 1.187
1Y, (1.2500) 1.312 1.4432 1.312
1% (1.3750) 1.437 1.5807 1.437
1Y%, (1.5000) 1.562 1.7182 1.562
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MANDATORY APPENDIX IlI
TYPE VI RECESS DIMENSIONS

See Tables III-1 and III-2.
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Table Ill-1 Recess Reference Size and
NOT GO (Fallaway)

N s\
N
0.010 max. —— | | «——
counterbore
NOT)GO
(Fallaway)
Max.
Recess Size A Ref. [Note (1)]
T1 0.034 0.000
T2 0.039 0.000
T3 0.047 0.000
15 0.058 0.009
T6 0.069 0.014
T8 0.094 0.019
T10 0.111 0.022
T15 0.132 0.026
T20 0.155 0.031
T25 0.178 0.036
127 Q.200 0.040
T30 0:221 0.044
T40 0.266 0.047
T45 0.312 0.055
T50 0.352 0.062
T55 0.446 0.078
T60 0.529 0.093
T70 0.619 0.108
790 0.795 0.139
T100 0.882 0.154
NOTE:
(1) Fallawayhis a term that is commonly used amongst fastener manufacturers to indicate the maxi-
muni~depth that NOT GO recess element can enter a Type VI recess.
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