ASMEB18.3-2012

[Revision of ASME B18.3-2003 (R2008)]

Socket Cap,
Shoulder, Set
Screws, and
HexKeys
(Inch Series)

AN AMERICAN NATIONAL STANDARD

@g@ The American Society of

® Mechanical Engineers

Mo reproduction or networking permitted without license from [HS



INTENTIONALLY LEFT BLANK

Copynght ASME Intemat 1 1nal
Frovid i by IHEer ICProsth JISME hm i

Mo reproduction or T 11| permitted without H | Mottor RPsala



ASME B18.3-2012

[Revision of ASME B18.3-2003 (R2008)]

Copyright ASME Internatianal

Mo reproduction or netwaorking permi

Socket Cap,
Shoulder, Set
Screws, and
Hex Keys
(Inch Series)

AN AMERICAN NATIONAL STANDARD

%ﬁ The American Society of

® Mechanical Engineers Two Park Avenue * New York, NY « 10016 USA

tted without license from IHS



Copyright ASME International

Date of Issuance: April 24, 2013

This Standard will be revised when the Society approves the issuance of a new edition.

ASME issues written replies to inquiries concerning interpretations of technical aspects of this
Standard. Periodically certain actions of the ASME B18 Committee may be published as Cases.

Cases and interpretations are published on the ASME Web site under the Committee Pages at
http://cstools.asme.org/ as they are issued.

Errata to codes and standards may be posted on the ASME Web site under the Committee Pages to
provide corrections to incorrectly published items, or to correct typographical or grammatical errors
in codes and standards. Such errata shall be used on the date posted.

The Committee Pages can be found at http://cstools.asme.org/. There is an option available to
automatically receive an e-mail notification when errata are posted to a particular code or standard.

This option can be found on the appropriate Committee Page after selecting “Errata” in the “Publication
Information” section.

ASME is the registered trademark of The American Society of Mechanical Engineers.

This code or standard was developed under procedures accredited as meeting the criteria for American National
Standards. The Standards Committee that approved the code or standard was balanced to assure that individuals from
competent and concerned interests have had an opportunity to participate. The proposed code or standard was made
available for public review and comment that provides an opportunity for additional public input from industry, academia,
regulatory agencies, and the public-at-large.

ASME does not “approve,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

ASME does not take any position with respect to the validity of any patent rights asserted in connection with any
items mentioned in this document, and does not undertake to insure anyone utilizing a standard against liability for
infringement of any applicable letters patent, nor assumes any such liability. Users of a code or standard are expressly
advised that determination of the validity of any such patent rights, and the risk of infringement of such rights, is
entirely their own responsibility.

Participation by federal agency representative(s) or personi(s) affiliated with industry is not to be interpreted as
government or industry endorsement of this code or standard.

ASME accepts responsibility for only those interpretations of this document issued in accordance with the established
ASME procedures and policies, which precludes the issuance of interpretations by individuals.

No part of this document may be reproduced in any form,
in an electronic retrieval system or otherwise,
without the prior written permission of the publisher.

The American Society of Mechanical Engineers
Two Park Avenue, New York, NY 10016-5990

Copyright © 2013 by
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
All rights reserved
Printed in U.5.A.

Provided by IHS under license with ASME
Mo reproduction or netwaorking permitted without license from IHS Mot for Resale



CONTENTS

FOT@WOI ...ttt en s b ne s s s s s nnesnsn s e s nenenns LV
80 TR C [ G T SRS ET R/ |
Correspondence With the B18 Committee ...........oooiuiiiiiiiiiiie e vii
1 L Lo Lo [T o o ) (= 1
2 Ko T S A A ROty
Figure
1 Cup Point Varialtions.........coviiiii s s s s ssssssssss s s sasssnsnss 37
Tables
1 Dimensions of Hexagon Socket Head Cap Screws .. e O
2 Dimensions of Under Head Fillets for Socket Head Cap Eu:rews Threaded

0 the Head ..o e 6
3 Dimensions of Under Head Fillets for Socket Head Cap Screws With an

Unthreaded Length of Body Diameter... O
4 Body and Grip Lengthq for Socket Head Cap S::rewq OO OOOPRO .
5 Lengths Beyond Sizes in Table 4 ... ...t 12
6 Shank Straightness for Socket Head Cap Screws .. bbbttt ettt e s s st enessassane 1O
7 Dimensions of Drilled Hexagon Socket Head Cap S-r:rews .14
8 Dimensions of Hexagon Socket Flat Countersunk Head

CAP BOTEWS..... ettt s e e e e e e bR b b s s s She s e d e b b e bs et e ae e sb e s s s e sbn s 16
9 Body and Grip Lengths for Socket Flat Countersunk Head Cap Screws.........cocveveeee... 19
10 Lengths Beyond Sizes in Table 9... crrrsrnnnn 22
11 Dimensions of Hexagon Socket Buttnn Hcad Cap Scrcws oennennn 23
12 Dimensions of Low Head Hexagon Socket Cap Screws... 26
13 Dimensions of Hexagon Socket Head Shoulder Screws ..., 28
14 Dimensions of Hexagon Socket Set Screws............. R TR e e L
15 Hexagon Key Engagements for Short Length SEt 5crews .......................................... 35
16 Dimensions of Optional Cup PoInts......... e 36
17 Dimensions of Hexagon Keys and Bits..........ccccooiiiiiiiin0000.00
18 Dimensions of Hexagon Sockets ... ssesesseeessssssssns e 20
Mandatory Appendices
I Gages and Gaging for Hexagon Sockets ....... ... ... ... ... ... 41
11 Protrusion Gaging of Flat Countersunk Heads ................................. 43
11 Type VI Recess Dimensions ... ... i it 45
Nonmandatory Appendices
A Drill and Counterbore Sizes for Socket Head Cap Screws ...........oooiitt. 48
B Formulas for Dimensions ......... ... ... i 51
C Hexagon Socket Head Cap Screws (1936 Series) ........... ..., 53

il

Capyrighl ASME Inlernational
Provided by IHS under license with ASME

Mo reproduction or netwaorking permitted without license from IHS Mot for Resale



FOREWORD

American National Standards Committee B18 for the
standardization of bolts, screws, nuts, rivets, and similar
fasteners was organized in March 1922 as Sectional
Committee B18 under the aegis of the American
Engineering Standards Committee (later the American
Standards Association, then the United States of
America Standards Institute and, as of October 6, 1969,
the American National Standards Institute) with the
Society of Automotive Engineers and the American
Society of Mechanical Engineers as joint sponsors.

Subcommittee 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 issued during which the content of the proposal
was considerably extended and refined, and in
March 1933, copies were distributed to industry for criti-
cism and comment. The suggestions received were care-
fully reviewed, 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
American Standard (ASA B18.3) in February 1936 by
the American Standards Association.

For the purpose of keeping the work of the
Subcommittee in line with the developments in industry,
the Committee prepared a supplement to the standard
in the form of a table covering the dimensions of hexago-
nal and fluted socket head shoulder screws (stripper
bolts) optional, which received approval of the American
Standards Association in April 1944 and was designated
ASA B18.3a.

In March 1945, the Subcommittee submitted certain
fundamental changes and additions to the Standard,
and the Sectional Committee recommended issuance of
a completely revised standard. Following approval of
the Sectional Committee, the revised document was
approved by the sponsor organizations and the
American Standards Association and designated an
American Standard in April 1947.

In accordance with ASA procedure, a review 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.
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for criticism and comment. A further revision, dated
November 1953, was presented to Sectional Committee
B18 for letter ballot vote. Following approval of the
Sectional Committee and sponsors, the proposal was
submitted to the American Standards Association. It
was approved and designated an American Standard
on August 26, 1954.

Shortly after the 1954 standard was issued, work was
initiated on the development of standards covering flat
countersunk head cap screws, button head cap screws,
and cap screws up to 4 in. in diameter. As these proposals
evolved with comments received from wvarious indus-
tries, it became evident that a major revision was
required, particularly in regard to insufficient bearing
surface under the head on some sizes as well as increased
socket sizes to permit higher set-up torque. The resulting
proposed revision was presented to Sectional
Committee B18 for letter ballot vote. Following approval
of the Sectional Committee and sponsors, the proposal
was submitted to the American Standards Association.
It was approved and designated an American Standard
on December 21, 1961.

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

(a) more clearly defined materials for all products

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

(c) refinements to underhead fillets

(d) extension of size coverage for flat countersunk
head cap screws to include 4 in. through 1% in. diame-
ters, and tabulation of body and grip lengths for sizes
0 in. through 1 in.

(e) increased key engagements in socket set screws
and implementation of minimum hexagon key engage-
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 1'4-in.,
17+-in., and 2-in. sizes. A proposal incorporating these
changes together with numerous editorial corrections
was prepared and, subsequent to Subcommittee accept-
ance, approved by letter ballot to American National
Standards Committee B18. Following approval by the
sponsor organizations, the proposal was submitted to
the American National Standards Institute and desig-
nated an American National Standard on
MNovember 1, 1976.

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

(1) to clarify the notes on screw point chamfers

(b) in socket tolerances tor large sockets and in coun-
terbore 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
approval by the sponsor organization, the proposal was
submitted to the American National Standards Institute
and designated an American National Standard on
January 4, 1982.

A periodic review of the standard, undertaken by
the Committee in 1985, resulted in agreement that the
document be revised to clarity the dimensions with
respect to plated products, and to incorporate by refer-
ence the new ASTM documents for the appropriate
mechanical, chemical, and testing requirements for the
button head, flat countersunk head, and set screw prod-
ucts. A proposal containing these changes, as well as
editorial corrections, was prepared and balloted by letter
ballot to ASME Committee B18. Following approval by
ASME, the proposal was submitted to the American
National Standards Institute and designated an
American National Standard on August 7, 1986.

A periodic review of this Standard was undertaken
by the Committee in 1990. Based on this review, it was
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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
were added. These changes were balloted and approved
by the ASME B18 Committee. The proposal was submit-
ted to the American National Standards Institute and
designated an American National Standard on
January 14, 1998,

A periodic review of this Standard was again under-
taken by the Committee in 2000. It was determined that
there were many technical printing errors that had to
be revised. Inspection definitions were added to clarify
bearing surface, runout, and straightness for various
products. The radius under the head for socket head
screws was clarified by the addition of drawings show-
ing the radius on thread to the head socket screws, and
also showing the radius on socket screws with an
unthreaded shoulder. The protrusion gage dimensions
were changed on flat head socket cap screws. The thread
requirements for short length socket set screws were
also changed. A standard was also developed for low
head socket cap screws. These changes were 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 review 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) drive style has
been added as a mandatory appendix. The tolerance for
protrusion requirements on flat head socket cap screws
has been increased. An alternative method for measur-
ing protrusion has been included and corresponds with
the metric document ISO 10642.

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

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 changes
that appear necessary or desirable, as demonstrated by the experience gained from the applica-
tion of the Standard. Approved revisions will be published periodically.

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 any pertinent documentation.

Proposing a Case. Cases may be issued for the purpose of providing alternative rules when
justified, to permit early implementation of an approved revision when the need is urgent, or to
provide rules not covered by existing provisions. Cases are effective immediately upon
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 request
should identify the Standard, the paragraph, figure or table number(s), and be written as a
Question and Reply in the same format as existing Cases. Requests for Cases should also indicate
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 sent
to the Secretary of the B18 Standards Committee.

The request for interpretation should be clear and unambiguous. It is further recommended
that the inquirer submit 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 requirement

suitable for general understanding and use, not as a request for an approval
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
not contain proprietary names or information.

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 INTRODUCTORY NOTES
1.1 Scope

This Standard covers complete general and dimen-
sional 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 screws, and formulas used for dimensional data.
However, where questions arise concerning acceptance
of product, 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 Socket Cap Screws

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

1.2.1 Socket Head Cap Screws. The socket head
shall have a flat chamfered top surface with smooth
or knurled cylindrical sides and a flat bearing surface.
Specifications are given in Tables 1 through 7. Dimen-
sions for drilled holes and counterbores are included in
Table A-1 of Nonmandatory Appendix A.

1.2.2 Drilled Hexagon Socket Head Cap Screws.
Specifications for hexagon socket head cap screws hav-
ing two, four, and six holes drilled in the head for lock
wire applications are given in Table 7.

1.2.3 Socket Flat Countersunk Head Cap Screws.
The flat countersunk head shall have a flat top surface
and a conical-bearing surface with an angle of approxi-
mately 82 deg. Specifications are given in Tables 8
through 10.

1.2.4 Socket Button Head Cap Screws. The button
head shall have a low rounded top surtace 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.
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1.3 Socket Head Shoulder Screws

The socket head shoulder screw is a hexagon socket
head screw having a cylindrical shoulder under the
head. Specifications are given in Table 13.

1.4 Socket Set Screws

The socket set screw is a screw threaded the entire
length except for its length of point. The point is
designed to bear on a mating part. The common point
styles are cup, flat, oval, cone, and half dog. Specifica-
tions for set screws 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
and bits. Table 17 contains the requirements for 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 marked with
the identification of the source manufacturer or private
label distributor accepting the responsibility for confor-
mance to this Standard. Marking size, type, and location
of marks are at manufacturer’s option. Products shall
not be marked on bearing surface.

1.9 Terminology

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 moditication 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
Acceptability — Inch and Metric Screw Threads (UN,
UNR, UN]J, M, and M]J)

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

ASME B18.12, Glossary of Terms for Mechanical
Fasteners

ASME B18.18, Quality Assurance for Fasteners

ASME B18.24, Part Identifying Number (PIN) Code
System Standard for B18 Fastener Products

ASME B46.1, Surface Texture (Surface Roughness,
Waviness, and Lay)

ASME B47.1, Gage Blanks

ASME Y14.5, Dimensioning and Tolerancing

ASME Y14.6, Screw Thread Representation

Publisher: The American Society of Mechanical
Engineers (ASME), Two Park Avenue, New York, NY
10016-5990; Order Department: 22 Law Drive,

P. O. Box 2900, Fairfield, NJ 07007-2900
(www.asme.org)

ASTM A574, Standard Specification for Alloy Steel
Socket Head Cap Screws

ASTM FB835, Standard Specification for Alloy Steel
Socket Button and Flat Countersunk Head Cap Screws

ASTM F837, Standard Specification for Stainless Steel
Socket Head Cap Screws

ASTM F879, Standard Specification for Stainless Steel
Socket Button and Flat Countersunk Head Cap Screws

ASTM FB880, Standard Specification for Stainless Steel
Socket Set Screws
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ASTM F912, Standard Specification for Alloy Steel
Socket Set Screws
ASTM  F1941, Standard = Specification tor
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)

2 GENERAL DATA
2.1 Sockets

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

2.1.1 Hexagon Sockets. Hexagon sockets shall con-
form to the specifications given in Table 18. Gages and
gaging procedures are included in Mandatory
Appendix I.

2.1.2 Type VI Sockets. Type VI recesses shall con-
form to the specifications given in Mandatory
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 for the
series and class specified in the notes to the respective
product dimensional tables.

Acceptability of screw threads shall be based on
System 22, ASME B1.3, except where otherwise specified
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 F1941,

shall apply.
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Table1 Dimensions of Hexagon Socket Head Cap Screws
ey e - H > L =l [Notes (1), (2), and (3)]
- Lt »— [Note (4)]
- Lg—» [Note (5]]
- L g — [Note (6)]

i}

:L: % 1

<« [See General Note (c)

. 2\_ Fillet [Note (7)) I .
Form must be within 120° [Note (8)]
K min. included angle at
min. material limit
i HEEl Maximum Nominal Maximum
Nominal Size Diameter, D ] Head _ Chamfer Hexagon Minimum  Minimum Chamfer
(Basic Screw [Notes (8) Diameter, A Head Height, or Socket Key Wall or Radius,
Diameter) and (9)] [Note (10)] H Radius, C Size, J Engage-  Thickness, K
[Note (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 .. 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;"1.5 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 o4 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 e 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 a2 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 S 0.094 0.057 0.043 0.008
6 (0.1380) 0.1380 0.1329 0.226 0.216 0.138 0.134 0.013 ea 0.109 0.064 0.047 0.008
8 (0.1640) 0.1640 0.1585 0.270 0.257 0.184 0.159 0.014 9,-*'.54 0.141 0.077 0.056 0.008
10 (0.1%00) 0.1500 0.1840 0.312 0.298 0.1%0 0.185 0.018 %42 0.156 0.090 0.065 0.008
12 (0.2160) 0.2160 0.2095 0.324 0.314 0.216 0.210 0.022 U 0.156 0.103 0.082 0.010
Ya (0.2500) 0.2500 0.2435 0.375 0.354 0.250 0.244 0.025 s 0.188 0.120 0.095 0.010
“s (0.3125) 0.3125 0.3053 0.469 0.446 0.312 0.306 0.033 i 0.250 0.151 0.119 0.010
3;"3 (0.3750) 0.3750 0.3678 0562 0540 0375 0.368 0.040 5.#’15 0.312 0.182 0.143 0.010
/s (0.4375) 0.4375 0.4294 0.656 0.631 0.438 0.430 0.047 s 0.375 0.213 0.166 0.015
L (0.5000) 0.5000 0.4919 0.750 0.725 0.500 0.492 0.055 i 0.375 0.245 0.190 0.015
%  (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
e (0.7500) 0.7500 0.7406 1.125 1.094 0.750 0.740 0.085 e 0.625 0.370 0.285 0.015
T (0.8750) 0.8750 0.8647 1.312 1.291 0.875 0.864 0.100 Yy 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 Ya 0.750 0.495 0.380 0.020
1% (1.1250) 1.1250 1.1086 1.688 1.665 1.125 1.111 0.129 K 0.875 0.557 0.428 0.020
1% (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
1%, (1.3750) 1.3750 1.3568 2.062 2.038 1.375 1.360 0.160 1 1.000 0.682 0.523 0.020
11;'1 (1.5000) 1.5000 1.4818 2.250 2.224 1.500 1.485 0.176 1 1.000 0.745 0.570 0.020
1%, (1.7500) 1.7500 1.7295 2625 2597 1.750 1.734 0.207 11, 1.250 0.870 0.665 0.020
2 (2.0000) 2.0000 19780 3000 2970 2.000 1.983 0.238 11 1.500 0.995 0.760 0.020
24 (2.2500) 2.2500 2.2280 3.375 3.344 2.250 2.232 0.269 1% 1.750 1.120 0.855 0.036
24 (2.5000) 2.5000 2.4762 3.750 3.717 2.500 2.481 0.300 13/, 1.750 1.245 0.950 0.036
2%, (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 29762 4500 4464 3.000 2979 0.363 e 2.250 1.495 1.140 0.036
34 (3.2500) 3.2500 3.2262 4.875 4.837 3.250 3.228 0.394 2% 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 2% 2.750 1.745 1.330 0.036
3%, (3.7500) 3.7500 3.7262 5.625 5.584 3,750 3.727 0.458 23/ 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
3
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ASME B18.3-2012

Table1 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.

Mominal MNominal Standard
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

Nominal Screw Length, 0 Through ?IlﬁThr'ﬂugh T Th rough

in. 4, Incl. 34, Incl. 1'%, Incl. Over 1%
Up to 1.00, incl. -0.03 -0.03 -0.05 .
Over 1.00 to 2.50, incl. -0.04 -0.06 -0.10 -0.158
Over 2.5 to 6.00, incl. -0.06 -0.08 -0.14 -0.20
Over 6.00 -0.12 -0.12 -0.20 -0.24

(4)  Thread Length Ly The length of thread shall be measured, parallel to the axis of the screw, from the extreme point to the last com-
plete (full-form) thread. The thread length on socket head cap 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 of the
head to the first complete (full-form) thread under the head (see Table 4).

(6) Body Length Lg. Body length is the length, measured parallel to the axis of the screw, of the unthreaded portion of the shank (see
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, provided it is a smooth and continuous concave curve fairing into the bearing surface of the head, and the screw shank is within
the envelope established by the limits for fillet extension, length, and juncture radius specified in Tables 2 and 3.

(8)  Screw Point Chamfer. The point shall be flat or slightly concave and chamfered. The plane of the point shall be approximately normal
to the 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 included angle of the point should be approximately 90 deg. Chamfering of the screw sizes up to and
including size 8 (0.164 in.) and lengths below 0.75d shall be optional.

(9) MNominal 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
knurled screws, the maximum head diameter shall be measured across the tops of the knurl, and the minimum head diameter shall
be the diameter of the unknurled portion or the diameter across the tops of the knurl for those screws not having an unknurled por-
tion, just above the radius or chamfer at the bottom edge of the head.

(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.
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ASME B18.3-2012

Table1 Dimensions of Hexagon Socket Head Cap Screws (Cont’d)

(12)

(13)

(14)
(15)
(16)

(17)

(18)

(19)

(20)

(21)

Copyright ASME International

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.
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, Fi, and inspecting on an optical comparator, or comparable inspection equipment, rotating
the axis of the shank 360 deg.
Body. The term body refers to the unthreaded cylindrical portion of the shank for those screws not threaded to the head.
See Table 18 for hexagon socket dimensions and Mandatory Appendix | for gaging of hexagon sockets.
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, rotating
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 screw shall be within 3% of the maximum screw diameter, D, or
0.005 in., whichever is greater for nominal sizes through ¥4 in. diameter and 6% for nominal sizes above Y 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 six hexagon flats.

(c) The conformance of screws to shank straightness or camber limitations set forth as D in Table 6, shall be checked by the use

of the procedures and typical gage illustrated in ASME B18.2.9.
Threads. Threads shall be Unified external threads with radius root: Class 3A UNRC and UNRF Series for screw sizes 0 (0.060 in.)
through 1 in.; Class 2A UNRC and UNRF Series for sizes over 1 in. to 1% in., inclusive; and Class 2A UNR Series for sizes larger than
1% in.

For plated or unplated screws, acceptability shall be based upon System 22, ASME B1.3.

Class 3A does not provide a plating allowance.

Material

(a) Steel, Alloy. Cap screws shall be fabricated from an alloy steel and shall conform in all respects to ASTM AS574.

(b) Steel, Corrosion-Resistant. Cap screws shall be fabricated from a corrosion-resistant steel and shall conform to ASTM F837.
Surface Roughness. For alloy steel screws of sizes up to and incuding % in., and nominal lengths equal to or less than 8 times the
basic screw diameter, the surface roughness of the screws shall not exceed 63 pin. (arithmetical average) on the fillet and head bear-
ing surfaces, nor exceed 32 pin. (arithmetical average) on the threads.

For larger sizes, longer lengths, and corrosion-resistant steel screws, the surface roughness of the screws shall not exceed
125 pin. (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 finish by
visual comparison with known surface standards. However, where it is practical and deemed necessary to measure these surfaces
with commercially available equipment, roughness measurements shall be taken axially on the body and fillet surfaces, and circum-
ferentially on the bearing surface. (See ASME B46.1, Surface Texture.)

Drawings. On socket screw drawings, when the distance from the bearing surface of the head to the threading is dimensioned,
regardless of type of thread representation (see ASME Y14.6 for description of schematic and simplified thread representation), the
dimension should be noted to indicate whether body length or grip length is required.

Designation. To promote uniformity and understanding in communications relating to products conforming to this Standard, it is rec-
ommended that Hexagon Socket Head Cap Screws be designated in accordance with the following data, preferably in the sequence
shown:

(a) product name

(b) designation of the standard

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

(d) thread pitch

(e) nominal length (fractional or decimal equivalent)

(f) material

(g) protective finish, if required

EXAMPLES:

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.
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Table2 Dimensions of Under Head Fillets for Socket Head Cap Screws

Threaded to the Head
91°
89°
....... ) A Y s ] E.' ‘,’< :
: —— Configuration
- l optional
y ﬁ ; \\_ B,
~—F, max,
Before Fgl_Et Juncture Maximum Minimum
Nominal Size Threading |f|meter = Fillet Juncture
(Basic Screw Diameter, Bearlng!_':’surface, Length, Radius,
Diameter) Min., N Fi 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 0.117 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
Y4 (0.2500) 0.215 0.278 0.261 0.024 0.007
*/16 (0.3125) 0.273 0.347 0.329 0.029 0.0095
3% (0.3750) 0.331 0.415 0.397 0.034 0.012
/16 (0.4375) 0.388 0.484 0.465 0.039 0.014
Y4 (0.5000) 0.446 0.552 0.531 0.044 0.016
s (0.6250) 0.562 0.689 0.664 0.054 0.021
4 (0.7500) 0.681 0.828 0.800 0.066 0.025
/s (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
1%, (1.2500) 1.148 1.370 1.333 0.102 0.044
1% (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
1%4 (1.7500) 1.609 1.910 1.869 0.136 0.062
2 (2.0000) 1.843 2.180 2.128 0.153 0.071
2%/, (2.2500) 2.093 2.450 2.398 0.170 0.080
2%4 (2.5000) 2.324 2.720 2.662 0.187 0.088
2%/ (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
3%, (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
3% (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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Table3 Dimensions of Under Head Fillets for Socket Head Cap Screws With
an Unthreaded Length of Body Diameter

a1°

a =
-
- T
¢
v
r
4
[l
[
¥
P
[
[
[
'
1
i
i
i

\\‘—Fr' min.

L]
1
i

H\"‘—'— Configuration

optional

<— F; max.—

_ Body Fi_IletJuncturE W T e
Mominal Size LIl Dl?meter at Fillet Juncture
l:IE|.Euf.it: Screw D Bearing Surface, £ Length, Radius,
Diameter) Max Min. Max. Min. Fi 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 0.090 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 0.145 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 0.12840 0.218 0.202 0.024 0.006
1.»-"4 (0.2500) 0.2500 0.2435 0.278 0.261 0.024 0.007
5;"15 (0.3125) 0.3125 0.3053 0.347 0.329 0.029 0.009
3_;‘3 (0.3750) 0.3750 0.3678 0.415 0.397 0.034 0.012
7,*'15 (0.4375) 0.4375 0.4294 0.484 0.465 0.039 0.014
1.»-"1 (0.5000) 0.5000 0.4919 0.552 0.531 0.044 0.016
5;"5 (0.6250) 0.6250 0.6163 0.689 0.664 0.054 0.021
3,.{, (0.7500) 0.7500 0.7406 0.828 0.800 0.066 0.025
7;"5 (0.8750) 0.8750 0.8647 0.963 0.932 0.075 0.031
1 (1.0000) 1.0000 0.9886 1.100 1.068 0.085 0.034
11;’3 (1.1250) 1.1250 1.1086 1.235 1.198 0.094 0.039
11,:’4 (1.2500) 1.2500 1.2336 1.370 1.333 0.102 0.044
133"3 (1.3750) 1.3750 1.3568 1.505 1.466 0.110 0.048
11,"} (1.5000) 1.5000 1.4818 1.640 1.601 0.119 0.052
13;"& (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 0.153 0.071
El.»-’q (2.2500) 2.2500 2.2280 2.450 2.398 0.170 0.080
Elf;r (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
31.#'4 (3.2500) 3.2500 3.2262 3.530 3.476 0.238 0.114
31:'} (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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Tabled Body and Grip Lenqths for Socket Head Cap Screws

Nominal
Size 0 10& 12

Mominal

wgh L L L Ll Ly Ll Ly Ll Ll Ll Ll Ll Ll L L L L L
0.75 025 019
0.88 025 019 025 017 05 0lp 025 015
100 050 044 025 017 025 016 025 015 02 012 035 012
125 075 069 062 055 062 054 062 052 025 012 025 012 05 034 038 022 038 01
150 g88 080 08 079 088 077 075 062 075 062 05 034 03 02 038 017
L7 112 104 112 102 07 062 075 062 100 084 088 072 0838 087
2.00 13 127 185 L1d 135 112 100 084 088 072 038 067
205 125 112 185 112 180 13 138 122 138 11
2.50 1.7 16 150 13 138 122 138 117
L.T5 200 184 188 172 188 167
3.00 188 172 188 167
.35 23 22 238/ Ll
350 238 1]
.75 188 267
4,00 288 167

CTFE-E H2HLH FILNSD
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Table4  Body and Grip Lengths for Socket Head Cap Screws (Gont'd)

Nominal

Sie Y i % T Yyand Yy % / "

Nominal

engh L lg le Llg le Lo Llg Lo Llg Ll Lg Lo L Llg Lo Lo Lo g
150 050 025 | ...

I 05 025 062 035 050 019

200 100 07% 082 035 050 013 Qe2 027

L 100 0% 112 08 100 068 062 027 07 036

250 150 125 112 0BS 100 069 L1207 05 03 075 030

M5 150 125 1 13 180 119 112 0m o 0 03 0n 030 e

300 200 1% 18 13 150 119 1e 1y 150 112 075 030 100 050 ‘

325 100 L 212 18 200 168 1& 17 180 112 150 104 100 050 1M 044 ‘ S
350 150 225 212 18% 200 168 212 ln 180 112 150 104 100 050 100 044 100 03B
5 10 22 el 23 50 219 212 Ln 2 18 150 104 100 0S50 100 044 100 03B
400 300 275 28 235 250 219 A A3 A0S 186 25 180 200 150 100 044 100 038
425 300 275 31 285 300 289 260 227 225 186 225 180 200 150 200 144 100 038
450 350 3 312 28 300 269 312 A7 300 162 225 180 200 150 200 144 200 138
475 350 325 36 335 350 319 312 A1 300 262 300 254 200 IS0 200 144 200 138
500 400 37 3e2 33 350 319 362 3N 300 2e2 300 254 300 250 200 144 200 13B
5.23 412 385 400 369 362 327 315 336 300 2% 300 250 300 244 200 138
2.0 412 385 400 369 412 37 3N 33 3% 3130 300 250 300 244 300 238
575 462 430 450 419 412 3N 375 33 375 330 300 250 300 244 300 23R
6.00 462 435 450 419 46 44 450 412 375 330 400 350 300 244 300 2138
6,25 al2 485 500 469 462 427 450 412 450 404 400 350 400 344 300 238
6,50 500 469 512 477 450 412 450 404 400 350 400 344 400 338
6.75 550 519 512 477 505 48 450 404 400 350 400 344 400 338
1.00 550 519 562 527 RS 48 525 480 500 450 400 344 400 338
125 600 563 562 527 525 486 525 480 500 450 500 444 400 338
150 600 569 612 57T 600 562 525 480 500 450 500 444 500 438
115 612 577 600 562 600 554 500 450 500 444 500 438
8.00 b6 627 600 560 630 55 600 550 500 444 500 438
§.30 2 60 100 662 65 630 600 550 600 544 600 538
9.00 762 7117 700 662 675 630 700 650 600 544 GO0 53R
9,50 800 762 705 130 700 650 700 644 700 638
10.00 800 782 705 130 8O0 750 700 644 700 638

CTTOL-E T Hd AFISY
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Table4 Body and Grip Lengths for Socket Head Cap Screws (Gont'd)

Nominal
Sz % i ’ e by and % ' %

Nominal

engh L L L L L L L L L L L b L L L b L L
11,00 925 B0 900 8BS0  BOO  7A4  BOD 738
12.00 1025 980 1000 950 S00 &4 900 B33
13,00 1100 1050 1000 944 1000 938
14,00 1200 1150 1100 1044 1100 1038
15.00 1300 1250 1200 1144 1200 1138
16.00 1300 1244 1300 1238
17.00 1400 1344 1400 1338
18,00 1500 1444 1500 1438
19,00 1600 1533
20,00 1700 1638

GEMERAL NOTES:

(a) The tabulated L values are maximum and represent the minimum design grip length of the screw. They shall be measured from the bearing surface of the head to the face of a GO
thread ring gage, having the thread countersink andfor counterbore removed, which has been assembled by hand as far as the thread will permit, The tabulated Lg values are mink

mum and represent the minimum body length of the screw. They are equal ta g minus 5 times the pitch of the UNRC thread for the respective screw size.

(b) Serews having nominal lengths falling between those for which L and Lg values are tabulated fn this Table shall have L and Lg dimensions conforming with those of the next
sharter tabulated nominal length for the respective screw size, For example: for a %4 . sze screw, 1.88 in, long, Lz p0.50 in. and Lg p0.25 in

(c] For screws of nominal lengths above the heavy bold line in this Table, the complete (full-form| threads, measured with a thread ring gage having the thread chamfer andfor counter-
bore removed, shall extend to within two pitches (threads) of the head for sizes 0 (0,060 in.) through ¥4 In, inclusive: and shall extend a close to the head as Is practicable for

sizes [arger than Al

Serews over 1 1n, In diameter and of lengths shorter than the minfmus thread length Lrplus 5 times the pitch of the UNRC thread for the respective screw size shall have com:

plete {full-form| threads extending as close to the head as practicable. See (d) below for Lyvalues,

(d) For screws of nominal lengths longer than those for which L; and Ls values are tabulated in this Table and for screws over 1 in. in diameter, the maximum grip gaging length, L,

and the minimum body length, Ls, of the screws shall be determined as shown in Table 5:

Lgpl=Lrls
ol - L7

where

L priominal length

Ly proinimum thread length

Lir pmavimum tatal thread length

CTFE-E H2HLH FILNSD
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Tabled  Body and Grip Lengths for Socket Head Cap Screws (Cont'd)

Nominal
Size 1% 1% 1% 1
Nominal
Length Lg Lg g Lg Lg Lg Lg Lg
1.50
175
200
225
250
175
3.00
1.25
3.50
375
4,00
4.5
4.50 . .
4.75 194 0.10
5.00 219 0.35 - .
5,49 244 0.60 213 0.16
5.50 269 0.85 138 041 .. .
5.5 194 110 263 0,66 231 0.10
6.00 319 1.35 1.88 0.91 1.56 0.35 .. ..
6.25 344 160 313 1.16 181 0.60 250 0.17
.50 369 1.85 3138 141 3,06 0,85 .15 042
.15 39 210 363 1.66 33 1.10 3.00 0.67
100 4.19 2.5 388 191 3.56 135 3.25 052
1.25 444 2.60 4.13 116 181 160 3.50 117
150 4,69 2.85 4,38 241 4,06 1.85 315 142
175 4.8 310 4.63 .66 431 210 4.00 1.67
8.00 519 335 4.88 291 4.56 235 4.25 192
8.50 5.69 385 535 341 5,06 2.85 475 242
9.00 6.19 4.3 588 341 5.56 3.35 5.25 182
9.50 9.69 485 6,35 441 6,06 385 575 14
10.00 119 535 6,88 491 6.5 4,35 625 19
11.00 8.1% 6.35 1.88 5.9 156 5.35 1.25 4.92
12.00 9.19 1.5 848 6.91 8.5b 6,35 8.25 552
13.00 10.19 8,35 988 191 9,56 1.35 9.25 692
14.00 11.19 9.35 10.88 8.9 10.56 8.35 10.25 192
15.00 12,15 10.35 1188 941 11.56 8.35 11.25 852
16.00 1319 113 1288 1041 1236 10.35 12.25 992
17.00 14.19 12.35 13.88 1191 13.56 11.35 13.25 10.92
18.00 15.19 13.35 14.88 1291 14.56 12.35 14.25 1192
19.00 16.19 1435 15,88 1391 15,56 13.35 15.25 1292
2000 17.19 15.35 16.88 14.91 16.56 14.35 16.25 13.92
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Table5 Lengths Beyond Sizes in Table 4

- s -

"‘—LG |- LT -

-I—LE,*A»‘< .Ir_]r]r =

Nominal Size Minimum Maximum Total
(Basic Screw Thread Length, Thread Length,
Diameter) Lt Lt
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 1.00
6 (0.1380) 0.75 1.05
8 (0.1640) 0.88 1.19
10 (0.1900) 0.88 1.27
12 (0.2160) 0.88 1.27
Y4 (0.2500) 1.00 1.50
/s (0.3125) 1.12 1.71
* (0.3750) 1.25 1.94
/16 (0.4735) 1.38 2.17
14 (0.5000) 1.50 2.38
%s 0.5625) 1.50 2.38
> (0.6250) 1.75 2.82
4 (0.7500) 2.00 3.25
e (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%%4 (1.3750) 3.44 5.65
14 (1.5000) 3.75 6.08
14 (1.7500) 4.38 7.13
2 (2.0000) 5.00 8.11
2Y/, (2.2500) 5.62 8.99
214 (2.5000) 6.25 10.00
2%/ (2.7500) 6.88 10.87
3 (3.0000) 7.50 11.75
34 (3.2500) 8.12 12.63
34 (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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Table6 Shank Straightness for Socket Head Cap Screws

Nominal Size, Ds Diameter [Note (1)]

Nominal Length 0 1 2 3 & 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
Owver 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 0 to 0.50, incl. 0.090 0.103 0.116
Over 0.50 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 2 to 2.50, incl. 0.131
Over 0 to 0.75, incl. 0.130 0.143 0.168
Over 0.75 to 1.50, incl. 0.136 0.148 0.173
Over 1.50 to 2.25, incl. 0.140 0.153 0.178
Owver 2.25 to 3, incl. 0.146 0.158 0.183
Over 3 to 4, incl. 0.150 0.163 0.189
Over O to 1, incl. 0.196
Over 1 to 2, incl. 0.201
Over 2 to 3, incl. 0.207
Owver 3 to 4, incl. 0.213
Over 4 to 6, incl, 0.215

Nominal Size, D Diameter [Note (1)]

Nominal Length A e A e Lo and % A Ya A 1
Over 0 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 2 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 O to 2, incl. 0.507 0.631 0.756 0.880 1.005
Over 2 to 4, incl. 0.514 0.638 0.762 0.886 1.010
Over 4 to 6, incl. 0521 0.644 0.767 0.891 1.015
Over 6 to 8, incl. 0.525 0.650 0.773 0.897 1.020
Over 8 to 10, incl. 0.775 0.900 1.025

Nominal Size, Dy Diameter [Note (1)]

Nominal Length 144 T 134 1Y, T 2 214
Owver O to 6, incl. 1.140 1.265 1.390 1.515 1.765 2.015 2.265
Over 6 to 12, incl. 1.155 1.280 1.405 1.530 1.780 2.030 2.280
Over 12 to 18, incl. 1.170 1.295 1.420 1.545 1.795 2.045 2.295
Over 18 to 24, incl. 1.185 1.310 1.435 1.560 1.810 2.060 2.310

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

Nominal Length 2 Ll 3 3 3l 3 4
Over O 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 111
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Table7 Dimensions of Drilled Hexagon Socket Head Cap Screws

60°
180° Enlki=
% s

Noam.

(AN

W 12
— 1V
2Holes |"_
Hole
, . Alignment Min.
Nominal Size g_n"Ed Hole o E E;_'“ Check BPIu_g, Check Torgue
(Basic Screw lameter, ead to Lenter e lameter, Basic Plug Value,
: [Notes (2)U of Hole, V [Note (3] .
Diameter) 403 Head to Edge Diameter ft-lb
[Note (1)] Number —2nd 3l Max. Min. of Hole, W Type | Type Il [Note (3)] [Note (4)]
4 (0.1120) B5 0.0350 0.040 0.026 0.008 0.030 0.033 0.025 1.5
5(0.1250) B5 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 e 0.035 0.044 0.030 5
10 (0.1900) 56 0.0465 0.065 0.045 0.035 0.044 0.030 8
12 (0.2160) 56 0.0465 0.065 0.045 e 0.035 0.044 0.030 11
1."11 (0.2500) 56 0.0465 0.085 0.065 c 0.035 0.044 0.030 18
e (0.3125) 56 0.0465 0.104 0.084 - 0.035 0.044 0.030 37
3."'3 (0.3750) 52 0.0635 0.123 0.103 c e 0.052 0.061 0.047 67
A (0.4375) 52 0.0635 0.141 0.121 . 0.052 0.061 0.047 102
1."':: (0.5000) 52 0.0635 0.160 0.140 A 0.052 0.061 0.047 162
9;'15 (0.5625) 52 0.0635 0.160 0.140 . 0.052 0.061 0.047 218
5;"3 (0.6250) 52 0.0635 0.198 0.178 C e 0.052 0.061 0.047 306
et (0.7500) 42 0.0935 0.235 0.215 . 0.082 0.091 0.077 535
?,*‘3 (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 C e 0.082 0.091 0.077 1,267
11f3 (1.1250) 31 0.1200 0.348 0.328 c e 0.109 0.117 0.104 1,840
14 (1.2500) 31 0.1200 0.385 0.365 - 0.109 0.117 0.104 2,564
13f3 (1.3750) 31 0.1200 0.423 0.403 . 0.109 0.117 0.104 3,443
11;-’2 (1.5000) 31 0.1200 0.460 0.440 C e 0.109 0.117 0.104 4,534

GENERAL NOTE: Drilled hexagon socket head cap screws frequently experience premature stripping of the recessed drive during installation.
For additional requirements, refer to Notes (4) and (5) and also section 2 of this Standard.

NOTES:

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

(2) Number 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.) and
smaller, the use of only 2 holes is recommended.

(3) Holes. Hole size and location from the top of the head shall conform to the specifications given in this Table. For sizes % 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. Positioning of
holes on opposite sides of the socket shall be such that the hole alignment check plug will pass completely through the head on 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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Capyrighl ASME Inlernational
Provided by IHS under license with ASME
Mo reproduction or netwaorking permitted without license from IHS Mot for Resale



ASME B18.3-2012

Table7 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 TpKDP, 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 torgque 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
sequence shown:

(a) product name, including number of holes

(b) designation of the standard

(c) 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.
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Table8 Dimensions of Hexagon Socket Flat Countersunk Head Cap Screws

| A »=—Theoretical sharp [See General Note (c) to Table 9] = |-
|-( A b+— Absolute minimum
'u I
\ E /Kﬁuund or - L »— [Notes (1), _h___.__.H.}_ Hz
|
| flat L5 —>+ [Note ()] ﬁ}i and |
|: ', || 3
| ~<— Lgyy —+—1[Note (5]
Enlarged View of Head | H | <[ 1 ——» [Note (6)]
F
_ o v
Sl B T i . i.,i__JL_E_,i ;
B s - /) +
+ T .
- w:
€ G ™| Protrusion
J =T [ [Note (7)] gage
- . Maximum
d q redikle . Nominal Minumum Fillet
Mominal Size o Bocy o nis= A Reference o Gage G F-"rntr;.:l’smn, Hexagon Key Transition
(Basic Screw 'amEtDEn [ameLer, Head [aImELer, Socket Engage- Diameter,
Diameter) Max. Max. Min. Height, H Max. Min. Max. Min. Size, J ment, | F
0 (0.0600) 0.0600 0.0568 0.138 0.117 0.044 0.078 0077 0044 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 0051 0.031 ... 0.050 0.038 0.106
3 (0.0990) 0.0920 0.0949 0.226 0.193 0.073 0.148 0.147 0.054 0.033 1:”15 0.062 0.044 0.119
4 (0.1120) 0.1120 0.1075 0.255 0.218 0.083 0.172 0.171 0.057 0.036 1*"'15 0.062 0.055 0.136
5 (0.1250) 0.1250 0.1202 0.281 0.240 0.080 0.196 0.195 0.059 0.037 7 0.078 0.061 0.153
B (0.1380) 0.1380 0.1329 0.307 0.263 0.097 0.220 0.219 0.0e0 0.037 :'f"e.t 0.078 0.066 0.168
g (0.1640) 0.1640 0.1585 0.359 0.311 0.112 0.267 0.266 0.063 0.039 3:"33 0.094 0.076 0.194
10 (0.1900) 0.1200 0.1840 0.411 0.359 0.127 0.313 0.312 0.066 0.041 l;"a 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.—"'a 0.125 0.094 0.246
1y (0.2500) 0.2500 0.2435 0.531 0.480 0.161 0.424 0.423 0.072 0043 7 0.156 0.111 0.280
46 (0.3125) 0.3125 0.3053 0.656 0.600 0.198 0.539 0.538 0.078 0.047 “s 0.188  0.135 0.343

%  (0.3750) 0.3750 0.3678 0.781 0.720 0.234 0.653 0.652 0.088 0.050 73 0.219 0.159 0.405

s (0.4375) 0.4375 0.4294 0.844 0.781 0.234 0.690 0.689 0.104 0063 % 0250  0.159 0.468
%,  (0.5000) 0.5000 0.4919 0.938 0.872 0.251  0.739 0.738 0.131 0.087 7 0312  0.172 0.530
% (0.6250) 0.6250 0.6163 1.188 1.112 0.324 0.962 0961 0.146 009 % 0375 0220 0.655
%,  (0.7500) 0.7500 0.7406 1.438 1.355 0.396 1.186 1.185 0.170 0.105 % 0500  0.220 0.780
7%  (0.8750) 0.8750 0.8647 1.688 1.604 0.468  1.411 1.410 0.165 0.118 2%, 0.562  0.248 0.905

1  (1.0000) 1.0000 0.9886 1.938 1.841 0.540 1.635 1.634 0.181 0.130 % 0.625  0.297 1.030
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 1.187
1%, (1.2500) 1.2500 1.2336 2.438 2.316 0.683  2.083 2.082 0212 0150 7% 0.875  0.358 1.312
1%4 (1.3750) 1.3750 1.3568 2.688 2.553 0.755  2.306 2.305 0.228 0.162 7, 0.875  0.402 1.437
1%, (1.5000) 1.5000 1.4818 2.938 2.791 0.827 2530 2529 0.243 0173 1 1000 0435 1.562

GENERAL NOTE: For additional requirements, refer to Notes (8) through (19) and section 2, General Data, of this Standard.

Capyrighl ASME Inlernational
Provided by IHS under license with ASME
Mo reproduction or netwaorking permitted without license from IHS Mot for Resale



16

Copyright ASME Infernational
Provided by IHS under license with ASME
Mo reproduction ar networking permitted without license from IHS Mot for Resale



ASME B18.3-2012

Table8 Dimensions of Hexagon Socket Flat Countersunk Head Cap Screws (Cont’d)

MNOTES:

(1)

(2)

(3)

(4)
(5)

(6)

(7)

(8)
(9)
(10)

(11)
(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
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
Owver 10.00 2.00

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

Mominal Screw Size,
Tolerances on Length

0 Through /16 Through e Through

Nominal Screw Length 3 Incl, 34, Incl. 15, Incl.
Up to 1.00, incl. -0.03 -0.03 -0.05
Over 1.00 to 2.50, incl. -0.04 -0.06 -0.10
Over 2.5 to 6.00, incl. -0.06 -0.08 -0.14
Over 6.00 -0.12 -0.12 -0.20

Grip Gaging Length, Lgy. Grip gaging length is the distance, measured parallel to the axis of the screw, from the top of the head to
the 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 shank and
the head height (see Table 10).

Thread Length L. The length of the thread shall be measured, parallel to the axis of the screw, from the extreme point to the last
complete (full-form) thread. Thread length, on socket flat countersunk head cap screws, shall be as defined by Table 9 and notes
thereto.

Screw Point Chamfer. The point shall be flat or slightly concave and chamfered. The plane of the point shall be approximately normal
to the 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 included angle of the point should be approximately 90 deg. Chamfering of the screw sizes up to and
including size 8 (0.164 in.) and lengths below 1.5d shall be optional.

Nominal Size. Where specifying nominal size in decimals, zeros preceding decimal and in the fourth decimal place shall be omitted.
Body. The term body refers to 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 maximum F
value (Table 8).

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

Head Height. Tabulated values for head height are given for reference only and are calculated to the maximum formulation.
Protrusion. Suitability of socket flat countersunk head cap screws for application in countersinks designed to the principal dimen-
sions of the screws shall be determined by use of a protrusion gage. The protrusion limits shown shall apply only when the gaging
diameter is exactly as indicated with the gaging edge of a sharpness obtained by lapping the hole and the top surface of the gage.
The top of the head shall be flat within the limits of the protrusion tolerance. See Mandatory Appendix |l for gaging details.

See Table 18 for hexagon socket dimensions and Mandatory Appendix | for gaging of hexagon sockets.
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Table8 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) Hunout

(a) The runout of the socket with the axis of the shank of the screw shall be within 3% of the maximum screw diameter, [, or
0.005 in., whichever is greater for nominal sizes through L4 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 on each of the six hexagon flats.

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

(17) Threads. 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.

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

Class 3A does not provide a plating allowance.

(18) Material

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

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

(19) Designation. To promote uniformity and understanding in communications relating to products conforming to this Standard, it is rec-
ommended that Hexagon Flat Countersunk Socket Head Cap Screws be designated in accordance with the following data, preferably
in the sequence shown:

(a8) product name

(b) designation of the standard

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

(d) thread pitch

(e) nominal length (fractional or decimal equivalent)

(fl material (for corrosion resistant steel, specify alloy group and condition)

(g) protective finish, if required
EXAMPLES:

Hexagon Socket Flat Countersunk Head Cap Screws, ASME B18.3, 1,.—".:-23 # 13,'*11, 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 F879.

For the recommended B1E8 part identifying numbering system (PIN), see ASME B18.24.
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Table9 Body and Grip Lenqths for Socket Flat Countersunk Head Gap Screws

Nominal
Size 0 10

Nominal

eogh Ly ey b b e e b b b by lw by e ol b e Ll
0% 0% 0| ... . L
088 025 019 025 017 025 016 025 015
1.00 050 04 025 017 0 016 0% 0L | ... o oo o a0
125 075 069 062 055 062 054 062 052 050 038 050 03 050 03 038 02
150 088 080 OB 079 088 077 0% 038 050 038 050 034 038 02 062 042
175 112 104 112 102 100 088 100 0BE 100 OB4 088 072 082 042
200 138 127 100 0B 100 0R8 100 OARd O0BR 072 112 092
.25 150 138 150 138 150 134 13 122 111 0982
250 150 13 138 12 18 14
215 200 184 188 172 16 14
300 18 1n 1l 19
325 23 2 11 1%
350 6 141
375 260 14
4.00 3 1%
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Table9 Body and Grip Lengths for Socket Flat Countersunk Head Cap Serews (Cont'd)

Nominal

hie lfq Y I 'lfu .'rr’JE. 1:"1 Ex".g 34’4 Tfa

Nominal

lengh Ll L Ly Ly ol lw lw Ly ol Lw e Ly Ly lew lw lw  La
L5 07 050

200 075 050 088 060

115 125 100 088 060 100 049

250 125 100 138 110 0 08 112 01 100 082

Ly 1S 18 138 110 150 119 112 om0 0R

300 175 150 188 160 150 119 182 127 100 082 . .

3.05 205 200 188 160 200 1&9 162 17 175 13 180 1M ‘

150 2% 00 23 210 200 1e% 212 LW L5 136 150 14 150 100 ‘
35 L0 180 238 210 50 219 212 17 175 136 150 104 10 100 150 094 \_
400 275 250 288 260 250 219 262 AN A0 212 225 180 150 100 150 0% 150 043
425 335 300 288 260 300 289 262 227 iS50 113 235 180 150 100 150 094 150 088
450 335 300 338 310 300 289 312 A 50 213 225 180 250 200 150 0% 150 048
475 375 350 338 310 350 3l 312 An o 335 2186 3000 254 150 200 250 184 150 043
500 375 350 3RS 360 350 319 3e 3 35 186 300 254 250 200 250 194 250 18
505 435 400 388 360 400 369 382 317 35 286 300 254 250 200 250 164 250 148
550 438 410 400 369 412 377 400 362 35 330 350 300 250 194 250 188
5,75 438 410 450 419 412 37 400 362 375 330 350 300 350 284 250 188
6.00 483 460 450 419 462 427 400 32 375 330 350 300 3R 2% 350 283
b.25 488 460 500 469 462 42 475 436 450 404 350 300 3N 294 350 288
6,50 538 510 500 489 512 477 475 436 450 404 450 400 350 294 350 288
6,75 590 519 512 477 47 436 450 404 450 400 450 3% 350 288
100 590 519 5B 527 530 512 525 480 450 400 450 394 450 38
1.5 600 569 562 527 580 512 525  4RD 450 400 450 354 450 3EB
150 600 569 612 57T 550 502 525 4RO 550 500 450 394 450 3188
115 650 619 612 57T 625 586 600 M 550 500 550 4% 450 388
8,00 662 627 625 58 600 554 550 500 550 494 55 488
8,50 2 677 700 662 675 630 630 600 550 494 550 488
9.00 162 727 700 6R2 675 630 650 600 675 619 650  G.AB
9.50 gl 17 800 7e 77 730 7s0 00 675 619 650 S8
10,00 800 762 10 130 730 700 M5 119 750 688

CTFE-E H2HLH FILNSD
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Table9 Body and Grip Lengths for Socket Flat Countersunk Head Cap Screws (Cont'd)

Norinal
Size / g % s h % / '

Nominal

length Ly Lwy Lo L Llw L Ly L L Lo lw L lw lw lw Ll Ly law
11,00 625 RR0 900 B8R0 RIS 819 BRD VAR
12,00 1025 980 1000 95 975 919 950  BB8
13.00 1100 1050 1075 1019 1050 9.48
14,00 1200 1150 1175 1119 1150 1048
15,00 1300 1250 12375 1219 1250 1188
16,00 1375 1319 1350 1288
17,00 40 1419 1450 1388
18,00 1575 1519 1550 1428
19,00 1650 1588
20,00 1750 1688

GEMNERAL MOTES:

(3] Tabulated Ly values are maximum and represent the minimum design grip length, including the reference head helght of the screw. They shall be measured from the top of the

head to the face of a GO thread ring gage, having the thread countersink and/ar counterbore remaved, which has been assembled by hand as far as the thread will permit. The tabu-
lated Ly values are minimum and represent the minimum body length, including the reference head height of the screw. They are equal to Ly minus 5 times the pitch of the UNRC

thread for the respective screw s

i

(b} Screws having nominal lengths falling between thase for which Loy and Lgy values are tabulated in this Table shall have Lg;and Lay dimensions conforming with those of the next

shorter tabulated nominal length for the respective screw size, For example: for a 7, in. size screw, 213 In. long, Lgy p0.75 I, and Ly p0.50 In,
(€] For screws of nominal lengths above the heavy bold line in this Table, the complete (full-form| threads, measured with a thread ring gage having the thread chamfer and/or counter-

bore removed, shall extend to within two pitches {threads) of the ntersection of the conical portion of the head with the basic screw diameter,
Screws over 1 in. in diameter and of lengths shorter than the minimum thread length, Ly plus 5 times the pitch of the UNRC thread for the respective screw size shall have com-
plete {full-form) threads extending as close to the head as practicable. See General Note (d) for Lyvalues.

() For screws of nominal lengths longer than those for which Ly and Ly values are tabulated in this Table and for screws over 1 in, in diameter, the maximum grip gaging length, Loy
and the minfmum body length, Lay of the screws shall be determined a shown In Table 10;

Ll - Lrlay
ol - Ly

where

L priominal length

Ly prinimum thread length

Lir pmaimun total thread length

CTTOL-E T Hd AFISY
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Table 10 Lengths Beyond Sizes in Table 9

- L >
~ 1 - > Ly -
e o, —| Lyp——

—| H |

Minimum Maximum
Nominal Size Thread Total Thread
(Basic Screw Length, Length,
Diameter) Ly Lyr
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) 0.75 1.00
6 (0.1380) 0.75 1.05
8 (0.1640) 0.88 1.19
10 (0.1900) 0.88 1.27
12 (0.2160) 0.88 1.27
L4 (0.2500) 1.00 1.50
3/ (0.3125) 1.12 1,71
/& (0.3750) 1.25 1.94
/e (0.4375) 1.38 2.17
L4 (0.5000) 1.50 2.38
*/2 (0.6250) 1.75 2.82
/4 (0.7500) 2.00 3.25
/2 (0.8750) 2.25 3.69
1 (1.0000) 2.50 4.12
114 (1.1250) 2.81 4.65
14 (1.2500) 3.12 5.09
1*4 (1.3750) 3.44 5.65
14 (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)]
| |- 5
—>  |=— [Note (4)] —>| < [Note (4)]
45
S
ACUIT Y Y

T—h-\t» T

Slight flat and/or [Note (5)]
countersink
permissible

Head Nominal Minimum Fillet Nominal

Mominal Size _ Head I-_Iead Side Hexagon Key Extension, Maximum

(Basic Screw Diameter, A Height, H Height, S Socket Size, Engagement, F Standard

Diameter) Max. Min. Max. Min. (Ref.) J 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 0.03%9 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 . 0.050 0.028 0.106 0.096 0.50
3 (0.0990) 0.188 0.176 0.052 0.044 0.010 1.-"15 0.062 0.035 0.119 0.109 0.50
4 (0.1120) 0.213 0.201 0.059 0.051 0.015 1*‘;15 0.062 0.035 0.132 0.122 0.50
5 (0.1250) 0.238 0.226 0.066 0.058 0.015 b-";Ed 0.078 0.044 0.145 0.135 0.50
5] (0.1380) 0.262 0.250 0.073 0.063 0.015 Y64 0.078 0.044 0.158 0.148 0.63
8 (0.1640) 0.312 0.298 0.087 0.077 0.015 3.-"33 0.094 0.052 0.194 0.184 0.75
10 (0.1900) 0.361 0.347 0.101 0.091 0.020 Ve 0.125 0.070 0.220 0.210 1.00
v/ (0.2500) 0.437 0.419 0.132 0.122 0.031 5-"’32 0.156 0.087 0.290 0.280 1.00
“4s  (0.3125) 0.547 0527 0.166 0.152 0.031 & 0.188 0.105 0.353  0.343 1.00
e (0.3750) 0.656  0.636 0.199 0.185 0.031 e 0.219 0.122 0.415 0.405 1.25
?;"15 (0.4375) 0.765 0.746 0.231 0.218 0.031 l,-*'.;:. 0.250 0.140 0.478 0.468 1.50
1;"3 (0.5000) 0.875 0.851 0.265 0.245 0.046 5,-"15 0.312 0.175 0.560 0.540 2.00
5fg (0.6250) 1.000 0.970 0.331 0.311 0.062 3;'3 0.375 0.210 0.685 0.665 2.00
3;'& (0.7500) 1.125 1.105 0.375 0.355 0.062 ?,«"15 0.437 0.245 0.740 0.720 2.50

GENERAL MNOTES:

(a) This product is designed and recommended for light fastening applications such as guards, hinges, etc. It is not suggested for use in
critical high strength applications 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.

MNOTES:

(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-place decimal.

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

Mominal Screw Length Standard Length Increment
0.13 through 0.25 0.06
0.25 through 1.00 0.13
1.00 through 2.00 0.25
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Table 11 Dimensions of Hexagon Socket Button Head Cap Screws (Cont’d)

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

MNominal Screw Size,
Tolerances on Length

0 Through L5 Through
Nominal Screw Length Y Incl, Ve Incl.
Up to 1.00, incl. -0.03 -0.03
Over 1.00 to 2.00, incl. -0.04 -0.06
Over 2.00 -0.04 -0.06

(4) Thread Length. For screws of nominal lengths equal to or shorter than standard maximum lengths, L, listed in this Table, the com-
plete (full-form) threads, measured with a thread ring gage having the thread chamfer and/or counterbore removed, shall extend to
within two pitches (threads) of the bearing surface of the head. For longer screws, the length of the complete thread shall, at the
option of the manufacturer, be between the minimum limit of twice the basic screw diameter plus 0.50 in. and the maximum limit
within two pitches (threads) of the head. The unthreaded portion of the screw shall be at nominal diameter. The tolerance on the
unthreaded portion (body diameter) of the screw shall be the same as Body Diameter, D, Table 1, Hexagon Socket Head Cap Screws.

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

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

(7)  Fillet. The form of the fillet shall be optional, provided it flairs into the bearing surface between the minimum and maximum diame-
ter, F. The fillet shall be a smooth and continuous curve having a bearing surface juncture radius not less than that tabulated below.

Mominal Minimum Nominal Minimum
Screw Size Juncture Radius Screw Size Juncture Radius
0 0.002 10 0.006
1 0.003 7 0.007
2 0.003 g 0.009
3 0.004 it 0.012
4 0.004 e 0.014
5 0.005 Ve 0.016
& 0.005 h 0.021
8 0.006 L 0.025

(8) Head Height. Tabulated head heights represent metal-to-metal measurements; that is, the truncation of the rounded surface caused
by the socket is not considered part of the head height.

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

(10) Bearing Surface. The plane of the bearing surface shall be perpendicular to the axis of the shank within 2 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, rotating 360 deg, and inspecting on an optical comparator, or comparable inspection equipment.

(11) Runout

(a) The runout of the head with the axis of the shank shall be within 3% of the maximum basic screw diameter dimension, D, or
0.008 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 thread
diameter next to the head, but beyond the maximum length of the fillet, F, rotating the screw 360 deg, with the indicator riding on
the outer surface of the head on the rounded portion, adjacent to, but not on the extreme periphery 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 diameter, D, or
1.5 in., whichever is greater for nominal sizes through ];'3 in. diameter and 6% for nominal sizes above 1,{:_. 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.

Acceptability 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-
ommended that Hexagon Socket Button Head Cap Screws be designated in accordance with the following data, preferably in the
sequence shown:

(a) product name

(b) designation of the standard

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

(d) thread pitch

(e) nominal length (fractional or decimal equivalent)

(f) material

(g) protective finish, if required

EXAMPLES:

Hexagon Socket Button Head Cap Screws, ASME B18.3, 10-32 = 3.-*2; . Alloy Steel

Hexagon Socket Button Head Cap Screws, ASME B18.3, 0.190-32 = 0.750, Alloy Steel, Zinc Plated. (For plated products, see para.

1.7, 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
— H |- L

)

- A - —| T |ad—

f‘\ T S nnAnARRARAA

Y, B U LU UL tU o

Maximum
Nominal Size  Body Diameter, Head Diameter, | Chamfer Nominal Minimum Maximum
(Basic Screw D 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)] J T K
4(0.1120) 0.1120 0.1075 0.183 0.176 0.059 0.053 0.009 R 0.050 0.038 0.008
5(0.1250) 0.1250 0.1202 0.205 0.198 0.065 0.059 0.012 16 0.062 0.044 0.008
6 (0.1280) 0.1380 0.1329 0.226 0.218 0.072 0.066 0.013 1;"15 0.062 0.050 0.008
8(0.1640) 0.1640 0.1585 0.270 0.262 0.085 0.079 0.014 Seq 0.078 0.060 0.008
10 (0.1900) 0.1900 0.1240 0.312 0.303 0.098 0.092 0.018 3;"33 0.094 0.072 0.008
4(0.2500) 0.2500 0.2435 0.375 0.365 0.127 0.121 0.025 A 0.125 0.094 0.010
5:’1.31[113125} 0.3125 0.3053 0.437 0.431 0.158 0.152 0.033 5;"3; 0.156 0.110 0.010
¥2(0.3750) 0.3750 0.3678 0.562 0.550 0.192 0.182 0.040 6 0.188 0.115 0.010
?f’lﬁl:!].“—IE?E] 0.4375 0.4294 0.625 0.618 0.223 0.213 0.047 ?.*"32 0.219 0.135 0.015
1;’2 (0.5000) 0.5000 0.4919 0.750 0.743 0.254 0.244 0.055 Y 0.250 0.151 0.015
EIE[E].EEED} 0.6250 0.6163 0.875 0.867 0.316 0.306 0.070 5.-«‘15 0.312 0.250 0.015

GENERAL MNOTES:

(a) This product, although a high-strength precision fastener, is recommended for lighter fastening applications. It is not suggested for use
in critical high-strength applications where socket head cap screws should normally be used. They are designed to be used in applica-
tions where head height clearance is a problem. Because of their reduced head height and smaller socket size, they normally cannot
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) MNominal 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 to the unthreaded cylindrical portion of the shank for those screws not threaded to the head.

(3) Head Diameter. Heads shall be plain, not knurled.

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

(5) Bearing Surface. The 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 head, but
beyond the maximum length of the fillet, F, and inspecting on an optical comparator, or comparable inspection equipment, rotating
the shank 360 deg.

(6) 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.

26

Capyrighl ASME Inlernational
Provided by IHS under license with ASME
Mo reproduction or netwaorking permitted without license from IHS Mot for Resale



ASME B18.3-2012

Table 12 Dimensions of Low Head Hexagon Socket Cap Screws (Cont’d)

MNOTES:

(7)

(8)

(9)

(10)

(11)

(12)

Copyright ASME International

Runout

(@) The runout of the head with the axis of the shank shall be within 2% of the maximum basic screw diameter dimension, D, or
1.6 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, rotating
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 screw shall be within 3% of the maximum screw diameter, D, or
0.005 in., whichever is greater for sizes through l,-‘"z in. diameter and 6% for sizes above 1;}_ 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 six hexagon flats.

(c) The conformance of screws to shank straightness or camber limitations set forth as D; in Table 6 shall be checked by the use
of 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 Tables 2 and
3, provided it is a smooth and continuous concave curve fairing into the bearing surface of the head, and the screw shank is within
the envelope established by the limits for fillet extension, length, and juncture radius specified in Tables 2 and 3.
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.
All other characteristics are the same as Notes (3) through (6), (8), (13), (14), and (18) through (21) of Table 1 for socket head cap
SCrews.

[EXCEPTIONS: Since these are not full-size socket screw products, the mechanical requirements of ASTM AS574 will not apply.]
The minimum tensile requirements for Alloy Steel Low Head Socket Cap Screws are the same as for Alloy Steel Socket Button Cap
Screws, for the same length and diameter, as per ASTM F835.
Designation. To promote uniformity and understanding in communications relating to products conforming to this Standard, it is rec-
ommended that Hexagon Low Head Socket Cap Screws be designated in accordance with the following data, preferably in the
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

(g) protective finish, if required

EXAMPLES:

Hexagon Low Head Socket Cap Screws, ASME 818.3, 8-32 S Alloy Steel

Hexagon Low Head Socket Cap Screws, ASME B18.3, 0.164-32 x 0,750, Alloy Steel, Zinc Plated. (For plated products, see para.
1.7, 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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Detail Y Detail Z
[SeeNote(3)] This diam. not to [SeeNote (4)]
exceed major
diam. of thread

Nominal Max. Max. Min.
Size Shoulder ‘Head _ Chamfer Nominal Min. Fillet Head
(Basic Diameter, Diameter, Head Height, ar Hexagon Key Transition Fillet
Shoulder D A H Radius, Socket Engagement, Diameter, Radius,

Diameter) Max. Min. Max. Min. Max. Min. C Size, J T M R
l,r"a (0.1250) 0.1230 0.1210 0.250 0.235 0.125 0.115 0.008 ?r"rs.a 0.078 0.067 0.138 0.006
°/ (0.1560) 0.1540 0.1520 0.281 0.266 0.125 0.115 0.008 Y32 0.094 0.067 0.172 0.007
3;15 (0.1875) 0.1850 0.1830 0.312 0.29¢ 0.156¢ 0.146 0.012 3!%; 0.094 0.079 0.207 0.008
1,*'.1 (0.2500) 0.2480 0.2460 0.375 0357 0.188 0.177 0.020 1, 0.125 0.094 0.276 0.009
s (0.3125) 0.3105 0.3085 0.438 0.419 0.219 0.209 0.026 2  0.156 0.117 0.345 0.012
3;“3 (0.3750) 0.3730 0.3710 0.562 0.543 0.250 0.240 0.031 Hflf, 0.188 0.141 0.413 0.015
1;’2 (0.5000) 0.4980 04960 0.750 0.729 0.312 0.302 0.040 1”’,:1 0.250 0.188 0.550 0.020
5;’3 (0.6250) 0.6230 0.6210 0.875 0853 0.375 0.365 0.050 53”15 0.312 0.234 0.687 0.024
%, (0.7500) 0.7480 0.7460 1.000 0.977 0.500 0.490 0.069 3, 0.375 0.281 0.826 0.030
1(1.0000) 09980 09960 1312 1287 0.625 0.610 0.083 1 0.500 0.375 1.098 0.040
11;11 (1.2500) 1.2480 1.2460 1.750 1.723  0.750 0.735 0.102 5;,.3 0.625 0.469 1.368 0.050
11#'2 (1.5000) 1.4980 1.4%960 2.125 2.095 1.000 0.980 0.138 7. 0.875 0.656 1.638 0.060
1%, (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) 1.9980 1.9980 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)

Mominal Min. Max. Max. Max.
Size Shoulder  Shoulder Nominal Thread Neck Thread Thread Neck Basic  Chamfer

(Basic Neck Neck Thread Diameter, Neck Fillet, Thread or
Shoulder Diameter, Width, Diameter, Threads, G Width, N Length, Radius,

Diameter) K F Dy in. Max. Min. / Max. Min. E P
1.-"5 (0.1250) 0.108 0.040 /] 0.1120 40 0.076  0.069 0.078 0.016¢ 0,010 0.157 0.008
5;”31 (0.1560) 0.140 0.040 b 0.1380 32 0.100 0.093 0.063 0.018 0.012 0.187 0.008
3.-"15 (0.1875) 0.154 0.040 a8 0.1640 32 0.120 0.112 0.069 0.018 0.012 0.189 0.008
l,.-"a (0.2500) 0.227 0.093 10 0.1900 24 0.142 0.133 0.083 0.023 0.017 0.375 0.010
5.-"'15 (0.3125) 0.289 0.093 1, 0.2500 20 0.193 0.182 0.100 0.028 0.022 0.438 0.010
3,-"5 (0.3750) 0.352 0.093 5-""'1E~ 0.3125 18 0.249 0.237 0.111 0.031 0,025 0.500 0.010
1.-"1 (0.5000) 0.477 0.093 3}.—3 0.3750 16 0.304 0.291 0.125 0.035 0.029 0.625 0.010
5.-"'3 (0.6250) 0.602 0.093 1s 0.5000 13 0.414 0.397 0.154 0.042 0,036 0.750 0.015
A (0.7500) 0.727 0.093 5 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. 0.7500 10 0.638 0.616 0.200 0.055 0.049 1.000 0.020
1Y, (1.2500) 1.227 0.125 ?;E 0.8750 9 0.750 0.726 0,222 0.062 0.056 1.125 0.020
11.-’3 (1.5000) 1.473 0.125 11.-"'3 1.1250 Fi 0.964 0,934 0.286 0.072 0,066 1.500 0.020
1% (1.7500) 1.728 0.125 1Y 1.2500 7 1.086 1.059 0.286 0.072 0.066 1.750 0.020
2 (2.0000) 1.978 0.125 14 1.5000 (5] 1.307 1.277 0.333 0.102 0.096 2.000 0.020

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

NOTES:

(1)  Screw Point Chamfer. The point shall be flat or slightly concave, and chamfered. The plane of the point shall be approximately normal
to the axis of the screw. The chamfer shall extend slightly below the root of the thread, and the edge between flat and chamfer 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 shoulders to
0.373 in. diameter and 0.008 in. for larger diameters. (See Detail Z.)

(3) Head Diameter. The head may be plain or knurled at the option of the manufacturer,

(4)  Neck Under Shoulder. The neck under the shoulder shall allow the shoulder to seat against the face of a standard basic GO thread
ring gage.

(5)  Shoulder. Shoulder refers to the enlarged unthreaded portion of the screw, the diameter of which serves as the basis for derivation
of the nominal size.

(6) Length. The length of the shoulder 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 shoulder at the threaded end. The basic length dimension on the product shall be the nominal
length expressed as a three-placed decimal.

(7)  Standard Lengths. The difference between consecutive lengths of standard shoulder screws shall be as designated in the following

tabulation.
MNominal Screw Length Standard Length Increment
0.25 through 0.75 0.13
0.75 through 5.00 0.25
Over 5.00 0.50

(8) Neck and Fillet Under Head. Screws may be necked under the head at the option of the manufacturer. The fillet extension above D, at
the intersection of the head bearing surface and neck or shoulder, shall be controlled by maximum dimension, M, and minimum
radius of curvature, A. (See Detail Y.)

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

(10) Threads. Threads shall be Unified external thread: Class 3A, UNC Series. Acceptability is to be based on System 22, ASME B1.3.
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 %4 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.
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Table 13 Dimensions of Hexagon Socket Head Shoulder Screws (Cont’d)

(14) Runout

(a) 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 -in. diameter and 6% for nominal sizes above % 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 bearing surface of the head, but beyond the maximum length of F, rotating
360 deg and indicating on each of the six hexagon flats.

Runout between the screw thread and shoulder shall be checked by firmly seating the screw thread in a threaded bushing. The
thread of the bushing must be basic size and the bushing 0.D. must be concentric with its axis, and the ends must be square with
its axis.

The runout between the screw thread and shoulder shall be a maximum of 0.004 in. full indicator movement (FIM) when checked
on the shoulder diameter at a distance of 0.188 in. from the shoulder at the threaded end, and at within 0.005 in. full indicator
maovement (FIM) per inch of shoulder length, with a maximum of 0.025 in., when checked on the shoulder a distance of 2F from the
underside of the head. The bushing is to be rotated, in a V block or equivalent, 360 deg, with the indicator riding on the major diam-
eter of the shoulder in the appropriate locations.

The squareness of the shoulder shall be perpendicular to the axis of the shoulder screw, within 2 deg obtained by holding the
shoulder screw on the shoulder diameter within 1 diameter of the thread end of the shoulder, rotating 360 deg, and inspecting on
an optical comparator or comparable inspection equipment.

(15) Material. Shoulder screws shall be fabricated from an alloy steel having one or more of the following alloying elements: chromium,
nickel, molybdenum, or vanadium, in sufficient quantity to ensure that the specified hardness range of 32 HRC to 43 HRC at the sur-
face is met when hardened by quenching from the austenitizing temperature and tempered at not lower than 343°C (650°F). Decarb-
urization and carburization limits shall be the same as those specified for socket head cap screws in ASTM AS574.

Shoulder screws shall meet the following mechanical property requirements: the hardness shall be 32 HRC to 43 HRC anywhere in
the section.

There are no other specific mechanical tests called out, but for design considerations, these shoulder screws should develop the
following:

(a) 140,000 psi minimum tensile strength based on the minimum thread neck area

(b) 84,000 psi minimum shear strength in the thread neck area, based on the minimum thread neck area

(c) 84,000 psi minimum shear strength in the shoulder, based on the minimum shoulder area

(16) Designation. To promote uniformity and understanding in communications relating to products conforming to this Standard, it is rec-
ommended that Hexagon Socket Head Shoulder Screws be designated in accordance with the following data, preferably in the
sequence shown:

(a) product name

(b) designation of the standard

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

(d) nominal length (fractional or decimal equivalent)

(e) material.

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

EXAMPLES:

Hexagon Socket Head Shoulder Screws, ASME B18.3, 1;’11 x 11;'4 ., Alloy Steel

Hexagon Socket Head Shoulder Screws, ASME B18.3, 0.250 = 1.250, Alloy Steel, Phosphate Coated

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

30

Capyrighl ASME Inlernational
Provided by IHS under license with ASME
Mo reproduction or netwaorking permitted without license from IHS Mot for Resale



s e e es Erm e SR 5| oy P e

= R e TR Etin B W gt BNl e S SRSl e [l n BR RS a BBt I S W T T n e | g o e e S e

P Ly =) R e sy

Table 14 Dimensions of Hexagon Socket Set Screws

S TR e

e

CTOF-E 2ETd dAFd=

4 [ *
=+ ] |+ - [ |+
— , L _|_
e —
J Hnte[li—/ \(
+ |
=l g
[Note (2 B 14 bt
\w+ [Note (2] —— Slight file
permissible
[ —— .....'|.III _t {_L_h
I A[Note (3] e
;—LE Note 2] 3 \} 0
Flat Point Oval Point
L L L
[ Note 2
\W* ote (2) Slight chamfer d
of radius
.......... o, 118" : /\\
| =T e % ______ Y Sight fiat or S
Sightflt | W/ L rounding Half Dog Point
or rounding G permissible
permissible  Cup Point Cone Poil [Note (4]

(See Table 16)



PELIE Sy o s P ey

Table 14 Dimensions of Hexagon Socket Set Screws (Cont'd)
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Engagement to Nominal Lenghs Shartest Optimum Shortest Optimum
Develop Cup and Flat o onge i g i Naminal Length Nominal Length to Which T
Nomil Functional Paint 11 deg 2 deg o Which Tu Applies, B Applies, By
Nominal Sizz ~ Hexagon Copovityof - Dameter Biasic for Shaorter PaetH, gl Cupand 90deg  Half Cupand S0deg  Half
(Basic Scraw  Socket Size, ! J Cval Point Nominal Langths, i . Fat  Coneand  Dog  Fat  Congand  Dog
[Harieter) J HewSocket, Ty Max  Min.  Radius, A Y Ma.  Min.  Max, M Points  OvalPoints  Peint  Points  Oval Points  Point
0 (00600) ... 0.028 0.050 0033 0037 0045 0.09 0.40 0037 0017 0013 013 0.13 013 008 0.13 0.13
1 (00730 ... 0.0% 0.060 0040 0033 Q0% 0.09 0.049 0045 Q021 0017 013 0.19 013 013 0.19 0.13
d(00860) ... 0085 0,060 0047 0039 0064 013 0057 0053 004 0020 013 019 018 013 019 019
3 (00%80 ... 0.050 0.070 0054 05 007 013 0066 0062 0027 0023 019 0.19 019 013 019 018
§ (011200 ... 0050 0.070 0061 0051 Q.08 019 0075 000 0030 00% 019 019 018 013 019 019
50450 Y 0082 0,080 0067 0057  0.0%4 019 0083 0078 0033 0027 018 019 018 013 019 018
5 (0.1250) 'fm 0.062 0.080 0067 0057 009 0.19 0.0R3 0078 Q033 0027 019 0.19 019 013 0.19 0.19
6 (01380) ¥ 0062 0,080 0074 0064 0104 019 0050 0087 0038 o00%2 018 0% 018 013 0 019
H 6 (0.1380) 'fm 0.062 0.080 0074 0064 010 0.19 0.0%2 0087 Q0 0032 019 0.2 019 013 0.23 0.19
; B (0640) %, 0078 0,090 0087 0076 0183 0.2 0109 0103 0043 0037 Q18 02 05 018 015 02
E 10 (01%00) Y 0084 0.100 0102 0088 0142 025 0127 0120 0043 0041 013 0% 025 018 0% 0%
E Y [0.2500) b 0.125 0.1%% 0132 0118 (18 031 015 0149 0067 0058 0% 031 03l 0% 03l 03]

Yo 0B % 0156 0.156 0172 0156 0.2 038 0203 0155 0082 00% 031 044 038 031 04 0B
%030 Y, 0188 0.188 0212 01%4 028 0.44 0250 0241 0099 00R3 03 044 044 038 044 04

Ye (04378 Y, 028 0218 0252 0230 03B 050 0297 0287 014 0104 O0M 063 050 OM 0B 050
Y 10.5000] y 0250 0250 0281 0200 037 087 O34 034 0130 010 050 063 O&3 050 063 Of3

(0680 4 D3R 03l 0371 037 (0469 0.75 0469 0436 0lb4 0148 063 0B8  0BF 063 0B  0.f8
yo (005000, 0305 030 0450 0425 0562 088 0562 0549 01% 0180 075 100 100 075 100 100
7 [0.8750] 1, 0.300 0500 0530 0502 063 1.00 0656 0642 0227 0211 088 100 100 08 1.25 1.00
1 (L0000) % D562 0.56 0609 0579 0730 L13 0750 0734 0260 0240 100 L35 L5
Y (L1580 %, 058 056 0689 065 0B 135 084 0BG 0291 0271 LIS 150 135

1% (12500 y 06 063 0767 073 0938 150 0938 0920 033 0303 11 150 15

T4 (13750) yo D6 065 0848 0808 1031 163 1031 1011 0354 034 150 115 1X
1% (1.5000) Y 0.750 0.750 0926 0886 115 L75 1125 1105 0385 0365 150 20 175

P4 (7500 1 1000 1000 1086 103 1312 20 1312 149 048 04 105 15 10
10000 1 1000 1000 14 1193 1500 115 1500 1414 0510 0480 200 230 1N
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Table 14 Dimensions of Hexagan Socket det Screws (Contd)

GEMERAL NOTE:  For additional requirements, refer to Notes (3) through {13) and section 2, General Data, of this Standard.

NOTES:

(1) Face. The plane of the face on the socket end of the screw shall be approximately normal to the auis of the screw, and shall be chamfered on screws longer than lengths listed in
this Table, coluring B and By, The chamfer angle, 1 shall be between 30 deg and 45 deg, The chamfer shall extend shightly below the root diameter of the thread and the edge
between flat and chamfer may be slightly rounded. For screws equal to or shorter than the lengths listed in this Table, columns 8 and 8, or strews 0,250 in. diameter or greater,
with a national coarse thread, including lengths longer than listed in this Table, columns B and B, chamfering shall be at the option of the manufacturer. If chamfered, the chamfer
angle, ¥, shall not exceed 45 dep.

(2)  Point Angles. Point angles specified shall anply only to thase portions of the angles that lie belaw the root diameter of the thread. The angles may vary in the threaded partians
due to manufacturing processes

Wshal b 45 deg, +5 deg -0 deg, for screws of lengths equal to or longer than the lengths listed In this Table, columas B and By, and 30 deg minfmu for shorter screws,

(3)  Oval Point Radius Tolerance. The tolerance shall be +0.015 in. far screw nominal sizes through 5 (0.125 in.) and +0.031 in. far screw nominal sizes & (0.138 in.) and larger.

(4] Cone Point Configurafion. The apex of the cane may be flatted or rounded to the extent of 10% of the basic diameter of the screw.

(5] Nominaf Size. Where specifying nominal size in decimals, zeros preceding decimal and in the fourth decimal place shall be omitted,

(6 Lengtn. The length of the screw shall be measured overall, parallel to the axis of the screw. The basic length dimension on the product shall be the nominal length expressed as a
two-place decimal,

(7)  Standard Lengihs. Standard length increments for set screws shall be as tabulated below.

Naminal Screw Length Standard Length Increment

(.13 through 0.19* 0.03
0.19 through 050 0.06
0,50 through 1.00 0.13
1,00 through 2.00 0.25
2,00 through 6.00 0.50

Qver 6,00 .00

*A nominal screw length of 0.13 through 0.19 s applicable only to nominal sizes 0 (0,060 in.) through 3 (0.099 in.), inclusive,
(8 Hexagon Sockets. See Table 6 for hexagon socket dimensions and Mandatory Appendix | for gaging of hexagon sockets
(9] Socker apths. The key engagement dimensians shall apply anly ta nominal screw lengths equal to or longer than the lengths listed in this Table, calumns Band B, respectively, For
hexagon socket key engagement dimensions in screws of shorter nominal lengths than thase listed in column B of this Table, see Table 15.

(10} Haf Dog Poit Runout, The runout of the half dog point shall not exceed 3% of the nominal sze and shall not exceed 0.010 FIM for nominal sizes up to and including % in, diame-

ter and 0,020 FIM for nominal sizes over Y in, diameter.
Runout 1s defined as the full Indicator movement (FIM) obtained by holding on the thread major diameter near the half dog point, and rotating the screw 360 deg and indicating
on the half dog point diameter.

CTTOL-E T Hd AFISY
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Table 14 Dimensions of Hexagon Socket Set Screws (Cont'd)

(11] Tolerance on Lengih. Tolerance on length of set screws shall be as tabulated below.

Nominal Screw Length Tolerance on Length
Up t 0.63, incl, 10.01
Over 0,63 to 2,00, incl, 10,02
Over 2,00 to 6.00, incl. 10.03
Over 6,00 10,06

(12) Thesds. Threads shall be Unified external thread: Class 34, UNC and UNF Serles,
Thread (ead dewiation is controlled by standard thread gages within a thread length equal to 1.5 basic thread diameters. When using set screws longer than 1.5 basic diameters
in length, the pitch diameter of the set screw may need to be reduced, or the tapped hole's pitch diameter may need to be increased to avoid interference during assembly.
Thread acceptability shall be based on System 22, ASME B1.3, NOT GO gaging shall nat be required for set screws equal to or shorter than 7-pitch lengths,
Class 3A threads do not provide 2 plating allowance, When set screws must be plated, they should be manufactured with an undersized pitch diameter to accommodate the
plating.
(13) Matenal
(@) Steel Ally. Socket set screws shall be fabricated from alloy steel and shall conform in all respects to ASTM F912.
(b Stegl, Comosion-Rasilant Sacket set screws shall be fabricated from austenitic corrosion-resistant steel and shall conform in all respects to ASTM FAA0.
(14] Flaf Poiet, The plane of the end an the fiat point shall be perpendicular to the as of the thread within 2 deg obtained by holding the screw an the major thread diameter near the
flat paint, and inspecting on an optical comparator or comparable inspection equipment.
(1] Designatin. To promate uniformity and understanding In communications relating to products conforming to this Standard, it is recommended that Hexagon Socket Set Screws be
designated in accordance with the following data, preferably in the sequence shown:
@) product name and point style
(b) designation of the standard
(€ naminal size number, fractional or decimal equivalent]
(d) thread pitch
(8] nominal length (fractional or decimal equivalent)
(| material
(0] protective finish, if required
EXAMPLES:

Hexagon Sacket Set Screw, Cup Point, ASME BI&.3, %420 % ¥, Alloy Steel
Hexagon Sacket Set Screw, Cup Point, ASME B18.3, 6-32 * 0,250, Corrosion-Resistant Steel

For the recommended B18 part identifying numbering system (PIN), see ASME B18.24.
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Table 15 Hexagon Key Engagements for Short Length Set Screws

Nominal Nominal .
Nominal Size Hexagon Screw it esy BN gagement
(Basic Screw Socket Size, Length, Cup [Note (1)] 118 deg Cone Half Dog
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}
0.09 0.040 0.040 [Note (3)] 0.040
2 (0.0860) 0.035 0.06 0.030 0.029 Note (2}
0.09 0.040 0.040 0.035
3 (0.0990) 0.050 0.09 0.040 0.039 Note (2)
0.13 0.055 0.040 [Note (3)] 0.045
4(0.1120) 0.050 0.09 0.045 0.039 Note (2}
0.13 0.060 0.045 0.045
5 (0.1250) Ve  0.062 0.09 0.040 0.039 Note (2)
0.13 0.060 0.045 0.045
6 (0.1380) Vs  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) Yo 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 (0.1900) Y 0.094 0.13 0.060 0.042 0.042
0.19 Note (4) 0.060 0.060
/4 (0.2500) 1, 0.125 0.19 0.090 0.065 0.055
0.25 Note (4) 0.110 0.090
/16 (0.3125) s 0.156 0.25 0.125 0.099 0.090
0.31 Note (4) 0.140 0.105
s (0.3750) 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
/16 (0.4375) e o 0.219 0.38 0.160 0.125 0.125
0.44 Note (4) 0.160 0.160
‘% (0.5000) 1, 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
“/a (0.6250) e 0.312 0.50 0.205 0.145 0.145
/s (0.7500) 3, 0.375 0.63 0.255 0.190 0.190
0.75 Note (4) 0.325 0.295
/s (0.8750) 1, 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)

GEMNERAL NOTES:

(a) CAUTION: 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) Cone point angle for these lengths shall be 90 deg; see column Y of Table 14,

(4) These screws are covered in Table 14.

Mominal Size

Table 16 Dimensions of Optional Cup Points

Point Diameter,

(Basic Screw Diameter) Max. hin.
0 (0.0600) 0.032 0.027

1 {0.0730) 0.038 0.033

2 (0.0860) 0.043 0.038

3 (0.0990) 0.050 0.045
4(0.1120) 0.056 0.051

5 (0.1250) 0.062 0.056

6 (0.1380) 0.069 0.062

8 (0.1640) 0.082 0.074
10 (0.1900) 0.095 0.086
Y4 (0.2500) 0.125 0.114
6 (0.3125) 0.156 0.144
%4 (0.3750) 0.187 0.174
"6 (0.4375) 0.218 0.204
% (0.5000) 0.250 0.235
*/s (0.6250) 0.312 0.295
/4 (0.7500) 0.375 0.357
e (0.8750) 0.437 0.418
1 (1.0000) 0.500 0.480
1% (1.1250) 0.562 0.542
1%/ (1.2500) 0.625 0.605
134 (1.3750) 0.687 0.667
1% (1.5000) 0.750 0.730
1% (1.7500) 0.875 0.855
2 (2.0000) 1.000 0.980

GENERAL NOTES:

(a) Type A point shown in Fig. 1 is the cup point dimensioned in Table 14. Types B through G are typical variations of the cup point,
which is supplied by some manufacturers,
(b) For dimensions not shown above, refer to Table 14,

Capyrighl ASME Inlernational
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Point Diameter,

Point Length,

Max. Min.
0.027 0.022
0.035 0.030
0.043 0.038
0.051 0.046
0.059 0.054
0.068 0.063
0.074 0.068
0.090 0.084
0.101 0.095
0.156 0.150
0.190 0.185
0.241 0.236
0.286 0.281
0.333 0.328
0.425 0.420
0.523 0.518

Mot for Hesale

Wax. Min.
0.007 0.004
0.008 0.005
0.010 0.007
0.011 0.007
0.013 0.008
0.014 0.009
0.017 0.012
0.021 0.016
0.024 0.019
0.027 0.022
0.038 0.033
0.041 0.036
0.047 0.042
0.054 0.049
0.067 0.062
0.081 0.076
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Fig. 1 Cup Point Variations

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

e - [ —————» e
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1 1
R LN ~ T w
< » i i _
| c : : Bit
o | | K
i 90° +2° ; ; f
Note (1
Key < Note (1)
Hexagon Width  Hexagon Width Length,
: b [ Minimum  Length Minimum
Nominal Key hr.rus;vF ats, Across ;urners, LE"EF ' Chort At Serd ] R Radius of Bit,  Maximum  Torsion
or Bit and Ot AT Series  TOnE ATM SETIES  of Bend,  #0.062,  Chamfer,  Load,
Socket Size Max. Min. Max. Min. Max. Min, Max. Min. Max. Min. A L K in.-lb
0.028 0.0280 0.0275 0.0314 0.0300 0312 0125 1.312 1.125 2.6E8 2.500 0.06.2 . e 0.003 0.94
0.035 0.0350 0.0345 0.0393 0.0378 0438 0.250 1.312 1.125 2.766 2.578 0.062 . 0.004 1.80
... 0,050 00500 0.0490 0.0560 0.0540 0.625 0.438 1.750 1.562 2.938 2.750 0.062 - 0.006 5.25
Lie  0.062 0.0625 0.0615 0.0701 0.0680 0.656 0.469 1.844 1.656 3.094 2.906 0.062 . 0.008 10.25
Ve 0.078 0.0781 0.0771 0.0880 0.0859 0.703 0.516 1.969 1.781 3.281 3.094 0.078 “ s 0.008 20.0
¥ 0.094 0.0937 0.0927 0.1058 0.1035 0.750 0.562 2.094 1.906 3.469 3.281 0.0594 e 0.009 35.0
Yer 0109 0.1094 0.1079 0.1238 0.1210 0.797 0.609 2219 2.031 3.656 3.469 0.109 . a s 0.014 55.0
% 0125 0.1250 0.1235 0.1418 0.13%0 0.844 0.656 2.344 2.156 3.844 3.656 0.125 . 0.015 82.0
Ye 0.141  0.1406 0.1391 0.1593 0.1566 0.891 0.703 2.468 2.281 4,031 3.844 0.141 s 0.016 118.0
2 0.156 0.1562 0.1547 0.1774 0.1745 0938 0.750 2.594 2.406 4,219 4.031 0.156 Ce 0.016 160.0
e 0.188 0.1875 0.1860 0.2135 0.2105 1.031 0.B44 2844 2.656 4.594 4.406 0.188 ‘s 0.022 278.0
4 0.219 0.2187 0.2172 0.24%0 0.2460 1.125 0.938 3.094 2.906 4.969 4,781 0.219 . 0.024 440.0
Y 0.250 0.2500 0.2485 0.2845 0.2815 1.219 1.031 3.344 3.156 5.344 5.156 0.250 . 0.030 665.0
e 0.312 03125 0.3110 0.3570 0.3531 1.344 1.156 3.844 3.656 6.094 5.906 0.312 s 0.032 1275.0
¥ 0375 03750 0.3735 0.4285 0.4238 1.469 1.281 4.344 4.156 6.844 6.656 0.375 e 0.044 2200.0
Y 0438 04375 0.4355 0.5005 0.4944 1.594 1.406 4.844 4.656 7.594 7.406 0.438 e 0.047 3500.0
b 0.500 05000 0.4975 0.5715 05650 1.719 1.531 5.344 5.156 8.344 8.156 0.500 e 0.050 5200.0
e  0.562 0.5625 0.5600 0.6420 0.6356 1844 1656 5.B44 5.656 9.094 8.906 0.562 - 0.053 6500.0
v 0.625 0.6250 0.6225 0.7146 0.7080 1969 1.781 6.344 6.156 0.844 9.656 0.625 . 0.055 S000.0
A 0.750 0.7500 0.7470 085820 0.8512 2219 2.031 7.344 7.156 11.344 11.156 0.750 - 0.070 15500.0
Ya 0.875 0.8750 0.8720 1.0020 09931 2469 2281 8.344 8.156 12.844 12.656 0.875 Ce 0.076 24600.0
1 1.000 1.0000 0.9970 1.1470 1.1350 2,719 2.531 9.344 9.156 14.344 14,156 1.000 . a s 0.081 28800.0
1%  1.250 1.2500 1.2430 1.4337 1.4138 3250 2.750 11.500 11.000 R o 1.250 3.750 0.092
1%  1.500 1.5000 1.4930 1.7204 16981 3.750 3250 13.500 13.000 . e 1.500 4.500 0.104
1% 1.750 1.7500 1.7430 2.0072 19825 4250 3.750 15500 15.000 c e 1.750 5.250 0.115
2 2.000 2.0000 1.9930 2.2939 2.2668 4.750 4.250 17500 17.000 R s 2.000 €.000 0.126
2% 2.250 2.2500 2.2430 2.5807 2.5511 5.250 4.750 19.500 19.000 ce Ce 2.250 6.750 0.137
2% 2.750 27500 27420 3.1541 31187 6.250 5.750 23500 23.000 “a S 2.750 B.250 0.159
3 3.000 3.0000 29920 2.4409 34030 6.750 6.250 25500 25.000 ‘e ‘o 3.000 9.000 0.171

GEMERAL NOTE: For additional requirements, refer to Notes (2) through (7).
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Table 17 Dimensions of Hexagon Keys and Bits (Cont’d)

MNOTES:

(1)

(2)
(3)
(4)

(5)

(6)

(7)

Copyright ASME International

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.

Hexagon keys are furnished as Short Arm Series or Long Arm Series.
Any truncation or rounding of hexagon corners within the specified across-corner dimensions shall be evident on all corners.
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.
Material (Steel Alloy). Hexagon keys and bits shall be fabricated from an alloy steel having two or more of the following alloying
elements: chromium, nickel, molybdenum, or vanadium, in sufficient quantity to ensure that the specified minimum hardness of
48 HRC at the surface for nominal sizes up to and including %3 in., and 45 HRC for nominal sizes over %4 in., is met when hexagon
keys and bits are hardened by quenching from the austenitizing temperature and tempered.
For plated hexagon keys and bits, all dimensions are before plating. Because of the high hardness of these products, it is
recommended that they not be electroplated.
Designation. To promote uniformity and understanding in communications relating to products conforming to this Standard, it is
recommended that hexagon keys or bits be designated in accordance with the following data, preferably in 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, 1.#’5 Short Arm Series

Hexagon Key, ASME B18.3, 4 Long Arm Series, Nickel Plated [see Note (6)]

Hexagon Key Bit, ASME B18.3, 1'% Hex

.39
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Table 18 Dimensions of Hexagon Sockets

Width of
overcut
[Note (2)]

[Note (1)] [Note (1)]

Length of
] flat

Broached Socket

Details of
Socket
Chamfers

A\

—»| |=—— Chamferdepth[Note (3)] —— |=

Socket Width Socket Width Socket Width
Across Flats, Across Flats, Across Flats,
Nominal J MNominal J Nominal J
Socket Size Max. Min. Socket Size Max. Min. Socket Size Max. Min.
0.025 0.0285 0.0280 ?15 0.188 0.1900 0.1875 7. 0.875 0.8850 0.8750
0.035 0.0355 0.0350 /12 0.219 0.2217 0.2187 1 1.000 1.0200 1.0000
- 0.050 0.0510 0.0500 1/, 0.250 0.2530 0.2500 11,-"4 1.250 1.2750 1.2500
1;"15 0.062 0.0635 0.0625 5.*’15 0.312 0.3160 0.3125 11;2 1.500 1.5300 1.5000
5*"'FE-!I 0.078 0.0791 0.0781 3, 0.375 0.3790 0.3750 1354 1.750 1.7850 1.7500
jf" 32 0.094 0.0952 0.0937 / 16 0.438 0.4420 0.4375 2 2.000 2.0400 2.0000
/64 0.109 0.1111 0.1094 1/ 0.500 0.5050 0.5000 21'.-*:1 2.250 2.2950 2.2500
lfs 0.125 0.1270 0.1250 9.'"1,5 0.562 0.5680 0.5625 23;4 2.750 2.8050 2.7500
Ef'rﬁa 0.141 0.1426 0.1406 5. 0.625 0.6310 0.6250 3 3.000 3.0600 3.0000
5!3; 0.156 0.1587 0.1562 3, 0.750 0.7570 0.7500
fa

GENERAL NOTES:

(a) Sockets up to and including 1 in. nominal size shall be checked in accordance with the hexagon socket gages and gaging specified in
Mandatory Appendix |. Suitability of larger sockets shall be determined by means of direct measurement for various technical and eco-
nomic reasons.

(b) Dimensions of sockets apply before plating. When plated, see Mandatory Appendix |. (For plated products, see para. 1.7.)

(c) Broach petals at the bottom of the socket are permissible.

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

NOTES:

(1) Applicable socket depths are specified in the dimensional tables and notes for the respective screw types.

(2) For broached sockets, the maximum acceptable overcut shall be a size causing an average 20% flat length reduction in the maximum
dimension across flat hexagon for socket sizes up to and including 1 in., and 30% for larger sockets. The maximum overcut on any
one of the six flats shall not exceed a 40% reduction in flat length for any 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 Y46 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 |.
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MANDATORY APPENDIX |
GAGES AND GAGING FOR HEXAGON SOCKETS

I-1  GENERAL

The gages specified herein are intended for use in
determining the acceptability of sockets up to and
including the 1-in. nominal hexagon socket size. Suit-
ability of hexagon sockets of nominal sizes larger than
1 in. shall be determined by direct measurement for
various technical and economic reasons. For dimensions
of gages for sockets, see Table I-1.

I-2  GAGING OF HEXAGON SOCKETS

Hexagon sockets in screws shall allow the GO member
of the gage to enter freely to the minimum key engage-
ment depths specified in the dimensional tables for the
respective screw types.

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

Capyrighl ASME Inlernational
Provided by IHS under license with ASME
Mo reproduction or netwaorking permitted without license from IHS
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member shall not enter the socket for nominal socket
sizes smaller than ' in.

For chamfered hexagon sockets, the NOT GO gage
member shall be permitted to enter only to a depth
equivalent to 10% of the nominal socket size for nominal
socket sizes up to and including ' in., and to 7.5% of
the nominal socket sizes for larger sockets.

For coated products, use GO gages identical in design
and tolerances to those shown in Table I-1, except having
minimum dimensions equal to minimum sizes of keys
and bits shown in Table 17.

I-3 GAGES

Gages shall be made from any grade of steel, through-
hardened and tempered to 60 HRC minimum.

The form of hexagonal gage members shall be within
the tolerance zone specified. See ASME Y14.5.

The surtace roughness on hexagon flats shall be 8 pin.
(arithmetical average) maximum. See ASME B46.1.

The gage handles shall conform to ASME B47.1.

Mot for Hesale
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Tablel-1 Dimensions of Gages for Hexagon Sockets

< A > «——[D—> Standard handle -~ > <>
-— B
iy * 1o NOT GO [ —— ty
¥ 2500 2530 | AL i
Truncate or round Z Mark with size Zhﬂark with size F
to dimension (Amin.) (Emax.) NOT GO member
GO member
Truncate or round
<L) > <D to dimension
L - ¥
J 4 A °
: 3
] E
5% chamfer optional *ht -
GO Member NOTGOMember
Optional Construction for Small Sizes Construction for Small Sizes
, , Minimum NOT G_G
GO Gage Width GO Gage Width Minimum Usable NOT GO NOT GO Gage Width
Across Flats, Across Corners, GO Gage Gage Gage Width, Gage Thickness, Across Corners,
Nominal A B Length, Length, E F G
Socket Size Max. Min. Max. Min. C D Max. Min. Max. Min. Max. Min.
0.028 0.0281 0.0280 0.0316 0.0314 0.062 0.062 0.0285 0.0284 . . 0.0308 0.0303
0.035 0.0351 0.0350 0.0395 0.0393 0.0593 0.093 0.0355 0.0354 . . 0.0386 0.0381
... 0050 0.0501 0.0500 0.0562 0.0560 0.187 0.187 0.0510 0.0509 R A 0.0550 0.0545
lflﬁ 0.062 0.0626 0.0625 0.0703 0.0701 0.187 0.187 0.0635 0.0634 c . A 0.0688 0.0683
s 0.078 0.0782 0.0781 0.0882 0.0880 0.187 0.187 0.0791 0.0790 . . 0.0862 0.0857
%> 0.094 0.0939 0.0937 0.1060 0.1058 0.250 0.250 0.0952 0.0950 ... - 0.1036 0.1031
?;".54 0.109 0.109¢ 0.1094 0.1240 0.1238 0.250 0.250 0.1111 0.1109 C e A 0.1212 0.1207
4 0125 0.1252 0.1250 0.1420 0.1418 0.250 0.250 0.1270 0.1268 0.057 0.055
Yea 0.141 0.1408 0.1406 0.1595 0.1593 0.250 0.250 0.1426 0.1424 0.064 0.062
E'f;g 0.156 0.1564 0.1562 0.1776 0.1774 0.250 0.250 0.1587 0.1585 0.071 0.069
4 0.188 0.1877 0.1875 0.2137 0.2135 0.250 0.375 0.1900 0.1898 0.088 0.086
’fﬂ 0.219 0.2189 0.2187 0.2492 0.2490 0.250 0.437 0.2217 0.2215 0.102 0.100
4 0250 0.2502 0.2500 0.2848 0.2845 0.312 0.500 0.2530 0.2528 0.117 0.115
5:"15 0.312 0.3127 0.3125 0.3573 0.3570 0.312 0.625 0.316e0 0.3158 0.150 0.148
% 0375 0.3752 0.3750 0.4288 0.4285 0.500 0.750 0.3790 0.3788 0.180 0.178
"7e 0.438 0.4377 0.4375 0.5008 0.5005 0.500 0.875 0.4420 0.4418 0.211 0.209
1!’1 0.500 0.5002 0.5000 05718 0.5715 0.500 1.000 0.5050 0.5048 0.241 0.239
e 0562 0.5627 0.5625 0.6424 0.6420 0.750 1.125 0.5680 0.5678 0.269 0.267
% 0625 0.6252 06250 0.7150 0.7146 0.750 1.250 0.6310 0.6308 0.302 0.200
i 0750 0.7502 0.7500 0.8585 0.8580 0.750 1.500 0.7570 0.7568 0.364 0.362
?fg 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 II
PROTRUSION GAGING OF FLAT COUNTERSUNK HEADS

-1 PRIMARY METHOD Fig. lI-1 Primary Method

In case of dispute, the primary methods shall be pref- - A =

erential. Suitability of flat countersunk head screws for ‘ ! +

application in countersinks designed to the principal N i

dimensions of the screws shall be determined by use of N : / A A
|

a protrusion gage as illustrated in Fig. [I-1. See Table II-1 Gage | | G?ﬁ‘;tﬂﬂi?“s
| Y

for the alternate method.

The protrusion dimensions and the gage diameters
are specified in Table 8.

To ensure adequate service life, the protrusion gage
should be made of tool steel having a hardness of not
less than Rockwell C 60 (60 HRC).

If heads meet the original flushness requirements in
a flushness gage, as established by ASME B18.3-1986
and prior, they are acceptable and will meet current
requirements. The flushness gage must meet, or be more
discriminating than the original flushness gage require-
ment (flush in an 82 deg by “A"” diameter countersink).
The original flushness tolerances are included for infor-
mational purposes only (see Nonmandatory
Appendix B).

- & -
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80° + 0/-30°

A max +0/-0.002

%

i
NN\
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Alternate Method

80° + 0/-30/

A max +0/-0.002

Y

A i‘
_______________ SN
------------ /4 < }
, /
i /4/ | ':
| | ]
: pyo s yyil !
| LLLA ;
Lo 4, —‘
¥ - o
d, F
Nominal Size Maximum Flushness
(Basic Screw Diameter) Gage ID Max. Min.
0 (0.0600) 0.072 0.07/92 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 0.2134 0.194
10 (0.1900) 0.22 0.242 0.22
12 (0.2158) 0.246 0.271 0.246
14 (0.2500) 0.28 0.308 0.28
*/15 (0.3125) 0.343 0.3773 0.343
s (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
5;"5 (0.6250) 0.655 0.7205 0.655
34 (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
1% (1.1250) 1.187 1.3057 1.187
1Y, (1.2500) 1.312 1.4432 1.312
134 (1.3750) 1.437 1.5807 1.437
1% (1.5000) 1.562 1.7182 1.562
44
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MANDATORY APPENDIX Il
TYPE VI RECESS DIMENSIONS

See Tables I1I-1 and 111-2.
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Tablelll-1 Recess Reference Size and
NOTGO (Fallaway)

0.010 max. —» ‘q—

counterbore

NOT GO

(Fallaway)
Max.

Recess Size A Ref. [Mote (1)]
T1 0.034 0.000
T2 0.039 0.000
T3 0.047 0.000
T5 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
T27 0.200 0.040
T30 0.221 0.044
T40 0.266 0.047
T45 0.312 0.055
T50 0.352 0.062
155 0.446 0.078
T&0D 0.529 0.093
T70 0.619 0.108
T390 0.795 0.139
T100 0.882 0.154

NOTE:
(1) Fallaway is a term that is commonly used amongst fastener manufacturers to indicate the maxi-
mum depth that NOT GO recess element can enter a Type VI recess.
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Tablelll-2 Dimensions for Type VI Recess

Nominal Screw

Size (Basic Cap Screw Low Head Cap Screw Flat Countersunk Head Screw
Screw Recess Minimum GO, Minimum GO, Minimum GO,

Diameter) Recess Size T Recess Size T Recess Size T
#0 (0.0600)
#1 (0.0730)
#2 (0.0860) T8 0.033 . . T8 0.030
#3 (0.0990) T& 0.038 - . -
#4 (0.1120) T10 0.050 - . T10 0.035
#5 (0.1250) T10 0.050 s s T10 0.040
#6 (0.1380) T15 0.060 . s T15 0.040
#5 (0.1640) T25 0.080 T15 0.040 T20 0.045
#10 (0.1900) T27 0.085 T20 0.038 T25 0.050
#12 (0.216) T27 0.085 . . . .
L4 (0.2500) T30 0.115 T27 0.055 T30 0.065
/16 (0.3125) T45 0.130 T30 0.080 T40 0.087
e (0.3750) T50 0.166 T40 0.100 T45 0.105
?f'lﬁ (0.4375) T55 0.190 - s T50 0.100
L4 (0.5000) T55 0.205 T50 0.120 TS50 0.119
%¢ (0.5625) T60 0.230 . . . L
/s (0.6250) T70 0.310 .. - T55 0.135
*4 (0.7500) T90 0.340 . . T60 0.205
'/ (0.8750) T100 0.430 e s T70 0.265
1(1.0000) T100 0.490 - . T90 0.285
Nominal Screw

Size (Basic Button Head Screw — Shoulder Screw set Screw
Screw Recess Minimum GO, Minimum GO, Minimum GO,

Diameter) Recess Size [ Recess Size T Recess Size T
#0 (0.0600) s s e e T1 0.015
#1 (0.0730) 15 0.015 e e T2 0.015
#2 (0.0860) TG 0.022 - e T3 0.020
#3 (0.0990) - e s e T5 0.025
#4 (0.1120) T8 0.030 e e T6 0.030
#5 (0.1250) T10 0.035 . e T7 0.035
#6 (0.1380) T10 0.035 0 - T7 0.035
#8 (0.1640) T15 0.040 e - T& 0.043
#10 (0.1900) T25 0.050 e . T10 0.060
/4 (0.2500) T27 0.060 T20 0.065 T20 0.084
/16 (0.3125) T40 0.090 T27 0.085 T27 0.100
Sl (0.3750) T45 0.105 T40 0.115 T30 0.120
16 (0.4375) e . . T40 0.130
L% (0.5000) TS5 0.140 T45 0.130 T45 0.130
%16 (0.5625) . L . . TS50 0.166
4 (0.6250) T60 0.140 T55 0.190 T55 0.205
e (0.7500) . e T&0 0.230 T60 0.235
7 (0.8750) . . . . T70 0.310
1 (1.0000) e e T70 0.265 T70 0.310
1%/, (1.2500) S . T90 0.340

GEMNERAL NOTE: Recess gages and gaging procedures are in the Appendix of ASME B18.6.3.
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NONMANDATORY APPENDIX A
DRILL AND COUNTERBORE SIZES FOR SOCKET HEAD CAP
SCREWS

See Table A-1.

48
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TableA-1 Drill and Counterbore Sizes for Socket Head Cap Screws

[Note (1)] — [Note (1)] —

I i ' '
JJJJJJJJJJJJJJJJJJJJJJJJJ
T Sl i L U L S S G i L T T G L 1

Nominal Drill Size,

I

-

i

i

L]

L]

|

|

3 =

|
'x._‘_“__,..:q:::

o)

Q

D —

) —»

| ]

In —

i ",

I Mg ™

| :

I O ..

1 k \

1
'_'_:"\..___,_

o

o

o

o

]

1

T —]

]

1

i

1

]

I
—

A
Close Fit [Note (2)] Mormal Fit [Note (3]] Counterbore Countersink,
MNominal Size NMumber or Decimal Number or Decimal Diameter, c
(Basic Screw Diameter) Fractional Size Size Fractional Size Size B [Mote (1)]
0 (0.0600) 51 0.067 49 0.073 :fa 0.074
1 (0.0730) 46 0.081 43 0.089 73 0.087
2 (0.0860) Y12 0.094 36 0.106 Y16 0.102
3 (0.0990) 36 0.106 31 0.120 Lot 0.115
4 (0.1120) L 0.125 29 0.136 "2 0.130
5 (0.1250) e 0.141 23 0.154 1, 0.145
6 (0.1380) 23 0.154 18 0.170 V12 0.158
8 (0.1640) 15 0.180 10 0.194 e 0.188
10 (0.1900) 5 0.206 2 0.221 3 0.218
12 (0.2160) 15, 0.234 1, 0.250 a2 0.244
4 (0.2500) e 0.266 Va2 0.281 /15 0.278
*/16 (0.3125) s 0.328 e, 0.344 Y 0.346
s (0.3750) i 0.391 i 0.406 s 0.415
"6 (0.4375) e 0.453 5 s 0.469 S 0.483
14 (0.5000) 3 e 0.516 17 s 0.531 1Bne 0.552
%16 (0.5625) s 0.578 2 0.594 252 0.615
*/z (0.6250) s 0.641 ey 0.656 1 0.689
4 (0.7500) L 0.766 S 0.781 13/ 0.828
"/ (0.8750) 3 fea 0.891 2 o 0.906 134 0.963
1 (1.0000) 1Y% 1.016 14, 1.031 1% 1.100
1Y% (1.2500) 134, 1.281 13/ 1.312 2 1.370
14 (1.5000) 1Y/, 1.531 1%/ 1.562 2% 1.640
1%, (1.7500) 13/ 1.781 1316 1.812 2%, 1.910
2 (2.0000) T 2.031 Tl 2.062 34 2.180
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TableA-1 Drill and Counterbore Sizes for Socket Head Cap Screws (Cont’d)

NOTES:

(1) Countersink. It is considered good practice to countersink or break the edges of holes that are smaller than F (max.) (see Tables 2 and
3) in parts having a hardness which approaches, equals, or exceeds the screw hardness. If such holes are not countersunk, the heads
of screws may not seat properly or the sharp edges on holes may deform the fillets on screws thereby making them susceptible to
fatigue in applications involving dynamic loading. The countersink or corner relief, however, should not be larger than is necessary to
insure that the fillet on the screw is cleared. Normally, the diameter of countersink does not have to exceed F (max.) (see Tables 2 and
3). Countersinks or corner reliefs in excess of this diameter reduce the effective bearing area and introduce the possibility of
imbedment where the parts to be fastened are softer than the screws or brinnelling or flaring of the heads of the screws where the
parts to be fastened are harder than the screws.

(2) Close Fit. The close fit is normally limited to holes for those lengths of screws that are threaded to the head (see Table 4) in
assemblies where only one screw is to be used or where two or more screws are to be used and the mating holes are to be produced
either at assembly or by matched and coordinated tooling.

(3) Normal Fit. The normal fit is intended for screws of relatively long length or for assemblies involving two or more screws where the
mating holes are to be produced by conventional tolerancing methods. It provides for the maximum allowable eccentricity of the
longest standard screws and for certain variations in the parts to be fastened, such as: deviations in hole straightness, angularity
between the axis of the tapped hole and that of the hole for the shank, differences in center distances of the mating holes, etc.
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NONMANDATORY APPENDIX B
FORMULAS FOR DIMENSIONS

B-1 HEXAGON SOCKET HEAD CAP SCREWS

(a) Body Diameter, D, Table 1

D (max.) pbasic or nominal size (see Table 1 for
values)
D (min.) p minimum major diameter Class 3A
UNREF threads for sizes 0 in. through
1 in.
pminimum major diameter Class 3A
UNRC threads for sizes over 1 in.

(¢c) Maximum Head Height, H, Table 8
A (max.) = D (max.)

Hmax [I‘Ef.} p cot 41 dEg

2

(d) Head Protrusion, Table 8. No formula (See Table 8
for values).

(e) Original
ASME B18.3-1998

Nominal Size

Flushness Tolerance. Prior to

Flushness Tolerance

(b) Head Diameter, A, Table 1 0 (0.0600) 0.006
A (max.) psee Table 1 for value for sizes 0 in. 1 (00730) 0.007
th h 10 in 2 (0.0860) 0.008
roug : 3 (0.0990) 0.010
pl.50D (max.) for sizes % in. through 4
in 4 (0.1120) 0.011
: ' B 5 (0.1250) 0.012
A (min.) pA (max.) = 0.021 ]JD (max.) . (0.1380) 0.013
(c) Head Height, H, Table 1 8 (0.1640) 0.014
H (max.) pD (max.) 10 (0.1900) 0.015
H (min.) pH (max.) — 0.012 ]JD (max.) 1, (0.2500) 0.016
%6 (0.3125) 0.017
(d) Key Engagement, T, Table 1

T (min.) p0.50H (max.) — 0.005 % (0.3750) 0.018
, e (0.4375) 0.018
(e) Wall Thickness, G, Table 1 4 (0.5000) 0.018
G (min.) p0.34H (max.) for sizes 0 in. through % (0.6250) 0.022

1[] n. 3,
/ 0.7500 0.024
p{lSSﬂ (max.) for sizes 7 in. through ;r,; ED.S?SU% 0.025
4 in. 1 (1.0000) 0.028
1% (1.1250) 0.031
B-2 HEXAGONSOCKET FLAT COUNTERSUNK HEAD 1% (1.2500) 0.035
CAP SCREWS 1%  (1.3750) 0.038
(a) Body Diameter, D, Table 8 T (1.5000) 0.042

D (max.) pbasic or nominal size (see Table 8 for
values)

D (min.) p minimum major diameter Class 3A
UNREF threads for sizes 0 in. through
11n.

pminimum major diameter Class 3A
UNRC threads for sizes over 1 in.

(b) Head Diameter, A, Table 8
A (max.)
Theor. Sharp pno formula for sizes 0 in. through

3 in. (see Table 8 for values)
p2D (max.) + 0.031 for sizes 4 in.

through 7% in.
p2D (max.) — 0.031 for 7 in. size
p2D (max.) — 0.062 for sizes % in.
through 1'% in.

(f) Key Engagement, T (min.), Table 8
T (min.) p0.68H - 0.005 for sizes 0 in. through 3
in.
p0.68H for sizes over 3 in. through 5}5:} in.

p0.53H approximately for sizes 7 in.
through 1'% in.

B-3 HEXAGON SOCKET BUTTONHEAD CAP
SCREWS

(1) Head Diameter, A, Table 11
A (max.)' p1.90D for sizes 0 in. through 10 in. p
1.75D for sizes 7 in. through ' in. p

1.60D for 5f§-in, size
pl.50D for Vs-in. size

I 'Where D is the basic diameter of screw.
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(b) Head Height, H, Table 11 B-5 HEXAGON SOCKET SET SCREWS

1 .
H (max.)" p0.53D (min.) (a) Key Engagement, Ty and Ts, Table 14

Ty (min.) pno formula for sizes 0 in. through 10
in. (see Table 14 for values)

p/ (nom.) for sizes % in. through 2 in.

(c) Key Engagement, T (min.), Table 11
T (min.) p0.56] (min.)

(b) Oval Point Radius, R, Table 14

B-4 HEXAGON SOCKET HEAD SHOULDER SCREWS R (basic)! p0.75D
(a) Shoulder Diameter, D, Table 13 (c) Half Dog Point Length, Q, Table 14
D (max.) pnominal size = 0.002 Q (basic)' p0.25D

D (min.) pD (max.) — 0.002
(d) Half Dog Point Diameter, P, Table 14

(b) Head Diameter, A, Table 13 P (max.)! p0.667D for sizes 0 in. through 10 in.
A (max.) pno formula (see Table 13 for values) p0.75D - 0.031 for sizes Yy in.
A (min.) pno formula (see Table 13 for values) through % in.

p0.75D for sizes % in. through 2 in.
(c) Head Height, H, Table 13

H (max.) p0.50 (nominal size) + 0.0625 for sizes )

Y in. through % in. B-6 HEXAGON KEYS

p0.50 (nominal size) + 0.125 for sizes Radius of Bend, R, Table 17
% in. through 1Y% in. R (min.) pno formula (see Table 17 for key sizes
0.028 through 0.050)
(d) Thread Neck Width, 1, Table 13 pW (max.) for key sizes % in. through 1
I (max.) p2.00 UNC thread pitches in.
52
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NONMANDATORY APPENDIX C
HEXAGON SOCKET HEAD CAP SCREWS
(1936 SERIES)

Prior to 1961, the 1936 Series of socket head cap
screws were recognized as standard. The 1936 Series
screws are no longer stocked by screw manufacturers
and are now available only on special order. The major
differences between the 1936 Series screws and the
present standard screws (1960 Series) are that, for some
sizes, the 1936 Series had smaller head diameters and/
or socket sizes and/or different thread lengths. Users
desiring additional information on the 1936 Series
should refer to Appendix IV of ASA B18.3-1961, or
should consult socket screw manufacturers.

In the event of an order, unless otherwise specified,
the manufacturer may use the thread length and length
tolerances for 1960 Series style Socket Cap Screws on
1936 Series style Socket Cap Screws.
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