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gfz'g SOCKET CAP, SHOULDER, SET SCREWS,

2002 HEX, AND SPLINE KEYS

IFI NOTES:

1. ASME B18.3 Is a standard developed through the procedures of
The American Society of Mechanical Engineers. B18.3 is under the
jurisdiction of ASME Standards Committee B18 and is the direct

responsibility of its Subcommittee 3.

2. B18.3 presents requirements for 6 basic products:

— hexagon and spline socket head cap screws

— drilled hexagon socket head cap screws

— hexagon and spline socket flat countersunk head cap screws
— hexagon and spline sockef button head cap screws

— hexagon socket head shoulder screws

— hexagon and spline socket sef screws

The standard also includes driving bits and keys for both hexagon

and spline socket screws.

3. This 2002 standard is a revision of the earlier 1998 version and
includes numerous changes including new quality assurance pro-
visions, and gaging techniques for countersunk screws.

4. ASME B18.3-2002 is reprinted with the permission of its publisher,
The American Society of Mechanical Engineers, Three Park Avenue,

New York, NY 10016-5990, U.S.A.

1. INTRODUCTORY NOTES
1.1 Scope

1.1.1 This standard covers complete general
and dimensional data for various types of hexa-
gon and spline (fluted) socket cap screws, shoul-
der screws, set screws, and hexagon and spline
keys recognized as American National Standard.
Also included are appendixes that provide speci-
fications for hexagon and spline socket gages
and gaging, tables showing applicability of keys
and bits to various socket screw types and sizes,
drill and counterbore sizes for socket head cap
screws, and formulas on which dimensional data

are based. However, where questions arise con-
cerning acceptance of product, the dimensions
in the tables shall govern over recalculation by
formula.

1.1.2 The inclusion of dimensional data in this
standard is not intended to imply that all of the
products described are stock production sizes.
Consumers should consult with manufacturers
concerning lists of stock production sizes.

1.2 Socket Cap Screws

The head types covered by this standard
include the following.
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1.2.1 Socket Head Cap Screws. The socket
head shall have flat chamfered top surface with
smooth or knurled cylindrical sides and a flat
bearing surface. Specifications are given in
Tables 1A through 1F, pages G—4 thru G-11.
Both hexagon and spline socket types are in-
cluded.

Dimensions for drilled holes and counter-
bores are inciuded in Appendix A, Table A1, page
G42.

1.2.2 Drilled Hexagon Socket Head Cap
Screws. Specifications for hexagon socket head
cap screws having 2, 4, and 6 holes drilled in
the head for lock wire application are given in
Table 1F, page G—11.

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 included angle of approximately 82 deg.
Specifications are given in Tables 2A, 2B, and
2C, pages G-15 thru G—19. Both hexagon and
spline socket types are included.

1.24 Socket Button Head Cap Screws. The
button head shall have a low rounded top sur-
face with a large flat bearing surface. Specifi-
cations are given in Table 3, page G-20. Both
hexagon and spline socket types are included.

1.2.5 Socket Low Head Cap Screws. These
are similar 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 prob-
lem. Specifications are given in Table 1G. Spline
socket types are excluded.

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 4, page G-23.

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. Specifications for set screws are
shown in Tables 5A through 5C, pages G-26
thru G-31, for both hexagon and spline socket

types.

1.5 Keys and Bits for Driving Socket
Screws

The tools for driving socket screws are
hexagon or spline keys and bits, the specifica-
tions for which appear in Tables 8 and 8, respec-
tively, pages G-35 and G-37.

1.6 Dimensions

All dimensions in this standard are given
in inches, unless stated otherwise.

All dimensions apply prior to coating, un-
less 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 thru
1.2.4 and 1.3 with diameters larger than #10 must
be marked with the identification of the source
manufacturer or private label distributor accept-
ing the responsibility for conformance 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 Options

Options, where specified, shall be at the
discretion of the manufacturer, unless agreed

(6—2
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upon otherwise by the manufacturer and pur-
chaser.

1.10 Responsibility for Modifications

The manufacturer shall not be heid re-
sponsible for malfunctions of product due to plat-
ing or other modifications, when such plating or
modification is not accomplished under his con-
trol or direction.

1.11  Terminology

For definitions of terms relating to fas-
teners or to component features thereof used in
this standard, refer to ASME B18.12, Glossary
of Terms for Mechanical Fasteners, page N-1.

1.12 Referenced Standards

Titles and sources of availability of refer-
enced standards are given on page N-38.

2. GENERAL DATA
21 Sockets

In accordance with the provisions set
forth in the notes to the respective dimensional
tables, screws shall have hexagon or spline sock-
ets as designated by the purchaser.

Gages and gaging procedures are in-
cluded in Appendix |. For coated products, use
GO gages identical in design and tolerances to
those shown in Appendix |, page G-38, except
having minimum dimensions equal to minimum
sizes of keys and bits shown in Tables 8 and 9,
respectively, pages G-35 and G-37. Due to pos-
sible buildup of the socket, coated products may
not accept a standard hex or spline key.

2.1.1 Hexagon Sockets. Hexagon sockets
shall conform with the specifications given in
Table 6, page G-33.

2.1.2 Spline Sockets. Spline sockets shalf
conform with the specifications given in Table 7,
page G-34.

2.2 Threads

Threads on all screw products covered
by this standard shall be in accordance with
ASME B1.1, page A—-33, 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 in accordance with ASME
B1.3M, page A—63, except where otherwise
noted in Note 5 of Table 5A, page G-28.

2.3 Quality Assurance

Products will be furnished in accordance

“with ASME B18.18.1, page M-5, with the thread

acceptability to Inspection Level C, unless oth-
erwise specified.

24 Dimensional Characteristics

Products shall conform to the dimensions
indicated in the respective tables. The desig-
nated characteristics defined within the notes of
each product table shall be inspected in accord-

- ance with ASME B18.18.2. For nondesignated

dimensional characteristics the provisions of
ASME B18.18.1 shail apply. Should a nondes-
ignated dimension be determined to have a
variance, it shall be deemed conforming to this
standard if the user, who is the installer accepts
the variance based on fit, form, and function con-
siderations. Where verifiable in-process inspec-
tion is used in accordance with ASME B18.18.3
or ASME B18.18.4M, the final inspection level
sample sizes of those respective standards shall

apply.
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Form must be within
C"J 120 deg min included [See Note (3) to Table 1C) —» L—
K angle at min material limit [Note (16)]
Table 1A Dimensions of Hexagon and Spline Socket Head Cap Screws
D A H c M J T G K
Nominal Size Chamfer| Spline | Hexagon Key Wall | Chamfer
or Basic Body Head Head Socket| Socket |Engage-| Thick- or
D?a‘:;:“t'or Diameter Diameter Height Ra::us Size Size ment ness | Radius
Max Min Max | Min Max Min Max Nom Nom Min Min Max

0.0600] 0.0600[ 0.05688 | 0.096 | 0.091] 0.060 | 0.057 { 0.004 0060 { ... |0.050) 0.025 | 0.020 ]| 0.007
0.0730| 0.0730[ 0.0695 | 0.118 | 0.112| 0.073 | 0.070 | 0.005 0072 { 116{ 0.062| 0.031 | 0.025| 0.007
0.0860| 0.0860| 0.0822 | 0.140 | 0.134| 0.086 | 0.083 | 0.008 0.096 | 584 | 0.078| 0.038 | 0.029 | 0.007
0.0990| 0.0990| 0.0949 | 0.161 { 0.154| 0.099 | 0.095 | 0.008 0.096 | 564 | 0.078| 0.044 | 0034 | 0.007

0
1
2
3
4 0.1120] 0.1120]0.1075 ] 0.183 | 0.176] 0.112 | 0.108 | 0.009 0111 | 3/32] 0084 ] 0.051 0.038 | 0.008
5
]
8

0.1250| 0.1250] 0.1202 | 0.205 | 0.198| 0.125 | 0.121 0.012 0111 } 3/32]10.094] 0057 | 0043 | 0.008
0.1380} 0.1380| 0.1329 | 0.226 | 0.218] 0.138 | 0.134 | 0.013 0133 | 7/64 } 0.109] 0.064 | 0.047 | C.008
0.1640| 0.1640] 0.1585 [ 0.270 | 0.262| 0.164 | 0.159 | 0.014 0.168 | 9564 | 0.141| 0.077 | 0.056 | 0.008

10 0.1900| 0.1900] 0.1840 | 0.312 | 0.303| 0.190 | 0.185 | 0.018 0.183 | 502 0.156| 0.090 | 0.065 | 0.008
1/4 0.2500] 0.2500| 0.2435 | 0.375 | 0.365| 0.250 | 0.244 | 0.025 0.216 { 3116 0.188| 0.120 | 0095 | 0.010
516 0.3125] 0.3125] 0.3053 | 0.469 | 0457 | 0.312 | 0.306 | 0.033 0291 | 14 10250} 0.151 | 0419 | 0.010
3/8 0.3750] 0.3750| 0.3678 | 0.562 | 0.550] 0.375 | 0.368 | 0.040 0372 | 516 | 0312 0.182 | 0.143 | 0.010

7116 04375] 04375|0.4294 | 0.656 | 0.642| 0.438 | 0.430 | 0.047 0454 | 38 | 0375| 0213 | 0.166 | 0.015
1/2 0.5000| 0.5000| 04919 | 0.750 | 0.735| 0.500 | 0.492 | 0.055 0454 | 3/8 | 0375]| 0.245 | 0.190 | 0.015
5/8 0.6250| 0.6250| 0.6163 | 0.938 | 0.921| 0.625 | 0.616 | 0.070 0595 | 1/2 | 0500 0.307 | 0238 | 0.015
3/4 0.7500| 0.7500] 0.7406 | 1.125 | 1.107| 0.750 | 0.740 | 0.085 0620 | 58 | 0625| 0.370 | 0.285] 0.015

7/8 0.8750| 0.8750 0.8647 | 1.312 | 1.293} 0.875 | 0.864 | 0.100 0698 | 3/4 | 0750 0432 | 0.333| 0.020
1 1.0000| 1.0000| 0.9886 | 1.500 | 1.479| 1.000 | 0.988 | 0.114 0790 | 34 | 0750 0495 | 0.380 | 0.020

1-1/8 1.1250( 1.1250( 1.1086 | 1.688 | 1.665| 1.125 | 1.111 0.129 7/8 | 0875 0557 | 0428 0.020
i-1/4 1.2500| 1.25001 1.2336 | 1.875 | 1.852| 1.250 | 1.236 0.144 7/8 1 0875] 0620 | 0475 0.020
1-3/8 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
1-1/2 1.5000| 1.5000| 1.4818 | 2.250 | 2.224| 1.500 | 1.485 0.176 1 [1.000] 0.745 | 0570 | 9.020
1-3/4 1.7500} 1.7500| 1.7295 | 2.625 | 2597 | 1.750 { 1.734 0.207 1-1/4]1 1.250 ] 0.870 | 0.665 | 0.020
2 2.0000] 2.0000]1.9780 | 3.000 | 2.970| 2.000 | 1.983 0.238 1-1/2] 1.5001 0995 | 0.760 | 0.020
2-1/4 2.2500] 2.2500]2.2280 | 3.375 | 3.344| 2.250 | 2.232 0.269 1-3/4]1 1.750] 1120 | 0.855 | 0.036
2-1/2 2.5000| 2.5000|2.4762 | 3.750 | 3.717] 2.500 | 2.481 0.300 1-3/4]1 1750} 1.245 | 0.950 0.036
2-3/4 27500 2.7500| 2.7262 | 4.125 | 4.090| 2.750 | 2.730 0.332 2 |2000| 41.370 1045 0.036
3 3.0000] 3.0000)2.9762 | 4.500 | 4.464 ] 3.000 | 3.979 0.363 2-1/41 2250 1495 1140 | 0.036
3-1/4 3.2500] 3.2500]3.2262 | 4.875 | 4.837| 3.250 | 3.228 0.394 2-1/4]1 2250 1820 1235 ] 0.036
3-1/2 3.5000| 3.5000] 347625250 | 5211 3.500 | 3.478 0426 2-3/41 2750 | 1.745 1330 | 0.036
3-3/4 3.7500] 3.7500] 3.7262 | 5625 | 5.584] 3.750 | 3.727 0.458 2-3/41 2750 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 1.895 1.520 0.036
See
Notes 1,2,3 2,15 3 4 20 21 6
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NOTES TO TABLE 1A:

1. Nominal Size. Where specifying nominal size in deci-
mals, zeros preceding decimal and in the fourth decimal
place shall be omitted.

2. Body. The term body refers to the unthreaded cylindri-
cal portion of the shank for those screws not threaded to
the head.

3. 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 di-
ameter 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.

4. 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.

5. Bearing Surface. The plane of the bearing surface shall
be perpendicular to the axis of the shank within a maxi-
mum deviation of one degree, obtained by holding the
screw on the body or major thread diameter within one
diameter of the bearing surface of the head, but beyond
the maximum length of the fillet (F ), and inspecting on an
optical comparator, or comparable inspection equipment,
rotating the axis of the shank 360 deg.

6. Edge of Head. The edge between the bearing surface
and the side of the head may be broken (rounded or cham-
fered), but the radius or chamfer measured along with bear-
ing surface shall not exceed the values listed for K.

7. Runout

(a) The runout of the head with the axis of the shank
shall be within 2 percent of the maximum basic screw di-
ameter dimension (D) or 0.006 in., whichever is greater.

Runout for the above is defined as the full indicator
movement (FIM) obtained by holding the screw on the body
or major screw thread diameter within cne 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 percent of the maximum screw
diameter {D) or 0.005 inches, whichever is greater for sizes
through 1/2 in. diameter and 6 percent for sizes above 1/2
in. diameter.

Runout for the above is defined as the full indicator
movement (FIM) obtained by holding the screw on the body
or major screw thread diameter within one diameter of the
bearing surface of the head, but beyond the maximum

length of the filiet (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 1E shall be
checked by the use of the procedures and typical gage
illustrated in Appendix Ill.

8. Fillet. For all lengths of screws the form of the underhead
fillet shall be optional, as depicted in the illustration above
Table 1B, page G—7, provided it is a smooth and continu-
ous concave curve fairing into the bearing surface of the
head, and the screw shark is within the envelope estab-
tished by the limits for fillet extension, length, and juncture
radius specified in Table 1B.

9. Length. The length of the screw shall be measured
parallel to the axis of the screw from the plane of the bear-
ing surface under the head to the plane of the fiat of the
point. The portion of the screw contained within dimen-
sion L is commonly called the shank. The basic length
dimension on the product shall be the nominal length ex-
pressed as a two-place decimal.

10. Standard Lengths. Standard length increments for
socket head cap screws shall be as tabulated below:

Nom ’ Nom Standard
Screw Size, Screw Length, Length

in. in. Increment

0.13 thru 0.25 0.06

0.25 thru 1.00 0.13

0to 1.C0, incl. 1.00 thru 3.50 0.25

3.50 thru 7.00 0.50

7.00 thru 10.00 1.00

1.00 thru 7.00 0.50

?‘gg 7.00 thru 10.00 1.00

: Over 10.00 2.00

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

0 716 {; ]
thru thru thru Over
Nom Screw Slze s, 314, 112, | 1112

incl. incl. Incl.

Nom Screw Length, in. Tolerance on Length
Up to 1.00, incl. —-0.03]-003]|-0.05

Over 1.00 to 2.50, incl. -004|-006]-010]~0.18
Over 2.50 to 6.00, incl. -006}-008]-0.141~-0.20
Over 6.00 -012|-012]|-020|-024

12. 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 1-1/2 in., inclusive;
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NOTES TO TABLE 1A CONT.

and Class 2A UNR Series for sizes larger than 1-1/2 in.

For plated or unplated screws, acceptability shall be
based upon System 22, ASME B1.3M, page A-63.

Class 3A does nct provide a plating allowance. When
plated products are required, it is recommended that they
be procured from the manufacturer (see Para. 1.8 of Intro-
ductory Notes).

13. Thread Length L. The length of thread shali be mea-
sured, paraliel to the axis of the screw, from the extreme
point to the last complete (full-form) thread. The thread
length on socket head cap screws shall be as defined by
Table 1C, page G--8, and notes thereto.

14. Grip Gaging Length L,. Grip gaging length is the dis-
tance, 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 1C).

15. Body Length L,. Body length is the length, measured
parallel to the axis of the screw, of the unthreaded portion
of the shank (see Table 1C).

16. Screw Paint 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 cham-
fer 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 ap-
proximately 90 deg. Chamfering of screw sizes up to and
including size 8 (0.164 in.) and lengths below 0.75D shall
be optional.

17. Material

(a) Steel, alloy. Cap screws shall be fabricated from
an alloy steef and shall conform in all respects to ASTM
A574, page G-48.

(b) Steel, corrosion-resistant. Cap screws shall be fab-
ricated from a corrosion-resistant steel and shall conform
in all respects to ASTM F837. :

18. Surface Roughness. For alloy steel screws of sizes
up to and including 5/8 in., and nominal lengths equal to or
less than 8 times the basic screw diameter, the surface
roughness of the screws before plating shall not exceed
63 y in. (arithmetical average) on the fillet and head bear-
ing surfaces, nor exceed 32 y in. (arithmetical average) on
the threads.

For larger sizes, longer lengths, and corrosion-resis-
tant steel screws, the surface roughness of the screws prior
to plating shall not exceed 125 y in. {(arithmetical average)
on the body {see Note (2)], fillet [see Note (8)], and head
bearing surfaces.

Normally, it shall be sufficient to ascertain that these
surfaces on screws have the equivalent of a smooth ma-
chined finish by visual comparison with known surface stan-
dards. However, where it is practical and deemed neces-

sary to measure these surfaces with commercially avait-
abie equipment, roughness measurements shall be taken
axially on the body and fillet surfaces, and circumferentially
on the bearing surface. (See ASME B46.1, Surface Tex-
ture.)

19. Drawings. On socket screw drawings, when the dis-
tance from the bearing surface of the head to the thread-
ing is dimensioned, regardless of type of thread represen-
tation (see ASME Y14.6, Engineering Drawing and Re-
lated Documentation Practices, Screw Thread Represen-
tation, for description of schematic and simplified thread
representation), the dimension should be noted to indicate
whether body length or grip length is required.

20. See Table 7, page G—34, for spline socket dimensions,
and Appendix |, page G-38, for gaging of spline sockets.

21. See Table 6, page G-33, for hexagon socket dimen-
sions, and Appendix | for gaging of hexagon sockets.

22. Dimensional Conformance. Socket Head Cap Screws
shall have the following designated characteristics in-
spected to ASME B18.18.2 to the inspection levels shown:

Characteristic

Threads

Head Diameter

Socket Size (gaged)
Length

Fillet Transition Diameter

Inspection Level

eXoNeNoNe]

23. Designation. Te promote uniformity and understand-
ing in communications relating to products conforming to
this standard, it is recommended that Hexagon and Spline
Socket Head Cap Screws be designated in accordance
with the following data, preferably in the sequence shown:

(a) product name

(b} designaticn of the standard

(c) nominal size {number, fractional or decimal equiva-
lent)

(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 = 3/4, Alloy Steel

Spline Socket Head Cap Screws, ASME B18.3, 0.138
- 32 x 0.750, Alloy Steel, Zinc Plated

For the recommended B18 part identifying numbering sys-
tem (PIN), see ASME B18.24.1.

24, For formulas for dimensions, see Appendix C, page
G—44.

25. For additional requirements, see introductory Notes
and General Data, page G—1.

(c—s
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Thread to Full Body
Head Screw Screw
F F
Fillet shall lie within max Fillet shall lie within max
this envelope ‘ R this envelope
' r T
_.jr\t d rﬁ £ MaX~min ___'.3\}_ d 3 'i‘ M8 min D
=1 I ; IR zY ¥
»lle-F, >l F

Table 1B Dimensions of Underhead Fillets for Socket Head Cap Screws

N F. R D

Nominal Fillet Juncture " Full Body

Screw H-::;e;:rt:w Diameter at LI;:Ie:h J::::s;e Unthreaded Length
Size Bearing Surface 9 Body Diameter
Min Max Min Max Min Max Min

0 0.0600 0.051 0.074 0.062 0.012 0.002 0.0600 0.0560
1 0.0730 0.061 0.087 0.075 0.012 0.003 0.0730 0.0695
2 0.0860 0.073 0.102 0.080 0.014 0.003 0.0860 0.0822
3 0.0990 0.084 0.115 0.102 0.014 0.004 0.0990 0.0949
4 0.1120 0.094 0.130 0.117 0.015 0.004 0.1120 0.1075
5 01250 0.107 0.145 0.132 0.017 0.005 0.1250 0.1202
6 0.1380 0.116 0.158 0.144 0.017 0.005 0.1380 0.1329
8 0.1640 0.142 0.188 0.172 0.020 0.006 0.1640 0.1585
10 0.1900 0.160 0218 0.202 0.024 0.006 0.1900 0.1840
14 0.2500 0.215 0278 0.261 0.024 0.007 0.2500 0.2435
5M6  0.3125 0.273 0.347 0.329 0.029 0.009 0.3125 0.3053
38 03750 0.331 0415 0.397 0.034 0.012 0.3750 0.3678
716 04375 0.388 0.484 0.465 0.03¢9 0.014 0.4375 0.4294
12 0.5000 0.448 0.552 0531 0.044 0.016 0.5000 0.4919
5/8 06250 0.562 0.689 0.664 0.054 0.021 0.6250 0.61583
3/4 07500 0.681 0.828 0.800 0.066 0.025 0.7500 0.7406
7/8 0.8750 0.798 0.963 0.932 0.075 0.031 0.8750 0.8647
1 1.0000 0.914 1.100 1.068 0.085 0.034 1.0000 0.9886
1-1/8 1.1250 1.023 1.235 1.198 0.094 0.039 1.1250 1.1086
1-1/4  1.2500 1.148 1.370 1.333 0.102 0.044 1.2500 1.2336
1-3/8  1.3750 1.256 1.505 1466 0.110 0.048 1.3750 1.3568
1-1/2  1.5000 1.381 1.640 1.601 0.119 0.052 1.5000 1.4818
1-3/4  1.7500 1.609 1.910 1.869 0.136 0.062 1.7500 1.7295
2  2.0000 1.843 2.180 2128 0.153 0.071 2.0000 1.9780
2-14 22500 2.093 2.450 2.398 0.170 0.080 2.2500 22280
2-12  2.5000 2.324 2,720 2.662 0.187 0.088 2.5000 24762
2-3/4  2.7500 2.574 2.990 2.936 0.204 0.097 2.7500 2.7262
3 3.0000 2.824 3.260 3.208 0.221 0.108 3.0000 29762
3-14  3.2500 3.073 3.530 3.476 0238 0.114 3.2500 32262
3-1/2  3.5000 3.323 3.800 3.7486 0.255 0.124 3.5000 3.4762
3-3/4 37500 3573 4.070 4016 0.272 0.134 3.7500 3.7262
4 40000 3.823 4.340 4286 0.289 0.143 4.0000 39762

SOCKET
SCREWS
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[ ]
Table 1C Body and Grip Lengths for Socket Head Cap Screws
N
s;': 0 1 2 3 4 5 6 8 10
Nom . | | ot el |l lyleiwlt|te] ettt
Lenlth G B (r] B G B G (] (-] B G B G B G B G B

0.756 025¢ 0.19
0.88 025|019 J 025 017 | 025 | 0.16 | 0.25 | 0.15
1.00 050] 044 | 025 {017 ] 025 | 016 | 025 | 0.15 | 025 | 0.12 | 0.25| 0.12
1.256 075] 069 | 062 ] 055 ] 062 ] 054 o062 ]052]025]|012]) 025]012] 050f 0.34| 038 022] 0.38) 0417

1.50 088 loso]oss | 079 ]| 088 077 ]|075]062] 075]062| 050] 034 038] 022) 0.38 0.17
175 112 | 104 | 112 [102 ]| 075{ 062 ] 0751 062 | 1.00] 084 | 088 ] 0.72]| 0.88| 067
2.00 138 | 127 L 125 | 112 | 125|112 | 100] 084 | 088] 072] 0.88] 067
225 125|112 ] 125] 112 ] 150} 1.34 | 138} 122} 138} 117
2.50 475] 162 ] 150§ 134} 138] 122} 138§ 1.17
2.75 200{ 184 ] 188 ]| 1.72] 188 1.67
3.00 188 1.72] 1.88] 167
325 238} 222 238 217
3.50 2381 217
3.75 288 267
4.00 288 | 267
';;': 1/4 516 s . 716 173 518 34 7/8 1

Nom

Length Lg Ly Lg L, L Lg L Ly Lg L, Lg Ly L Ly Le Ly Ly L,

1.50 0.50| 0.25
1.75 050] 025 | 062 | 035 | 0.50 | 0.19
2.00 100| 0.75 | 062 | 0.35 | 0.50 | 0.19 | 0.62 | 0.27
225 100] 075 [ 112 ] 085 ] 1.00 | 069 | 0.62 | 027 | 0.75 | 0.36
2.50 150 125 | 112 | 085 | 1.00 j 069 | 112 | 077 | 075 | 0.36 | 0.75] 0.30
275 150] 125 V162 | 135 150 | 119§ 112 ] 077 L 0.75 | 0.36 ] 0.75} 0.30
3.00 200 175 | 162 | 135 | 150 | 119 [ 162 | 127 | 150 | 112 | 0.75] 0.30 | 1.00{ 0.50
325 200175 [212 [ 185 | 200 | 169 [ 162 ] 127 {150 | 1.12| 1.50] 1.04 | 1.00{ 0.50 [ 1.00| 044
3.50 25001 225 } 212 | 185 | 200§ 169 [ 212 [ 1.77 | 150 | 1.12 ] 1.50]| 1.04 ] 1.00| 0.50 | 1.00| 0.44] 1.00| 0.38
3.75 250|225 T 262 | 235} 250 | 219 | 212 [ 177 | 225 | 186 | 1.50} 1.04 1 1.00} 050 | 1.00| 044] 1.00} 0.38
4.00 3.00] 275 ] 262 | 235 | 250 | 219 | 262 | 227 | 225 1 186 | 2.25] 1.80 | 2.00[ 1.50 | 1.00) 044} 1.00| 0.38
425 300|275 [ 312 | 285 ] 300 | 269 | 262 | 227 | 225 ]| 186} 225 180 | 2.00] 1.50| 2.00| 1.44] 1.00]| 0.38
4.50 350 325 | 312 | 285 | 300 ] 269 [ 312 {277 [ 3.00 | 262 | 2.25] 180 | 2.00| 1.50 | 2.00| 1.44| 2.00| 1.38
4.75 350|325 [ 362 | 335 350 | 3.19 | 3.12 | 277 | 300 | 262 ] 3.00| 254 | 200] 1.50| 2.00| 1.44] 2.00| 1.38
5.00 4.00] 3.75 | 362 ]| 335 ] 350 | 319 | 362 | 327 | 3.00 | 262 | 3.00| 254 | 3.00] 250 | 2.00] 1.44] 2.00| 1.38

5.25 . | 412 | 385 | 400 | 369 | 362 | 327 {375 ] 3.36 | 3.00] 254 | 3.00] 250 ] 3.00| 244} 200] 1.38
5.50 .. | 412|385 400|369 [ 4123771375336 3.75(3.30| 3.00] 250 | 3.00| 244| 3.00( 238
5.75 .. | 462 | 435 450 [ 419412 377 | 3.75]3.36] 3.75| 3.30 | 3.00| 2.50 | 3.00| 244] 3.00| 2.38
6.00 . 462 | 4351 450 ]| 419 [ 462 [ 427 | 450|412 ] 3.75]| 3.30 | 4.00| 3.50 | 3.00] 244| 3.00| 2.38
6.25 . | 512 | 485 ] 500 [ 469 | 462 | 427 | 450 | 4.12 | 450 404 | 400| 350 | 4.00} 3.44| 3.00] 238
6.50 .. | 500 460 [ 512|477 | 450 | 4.12 | 450| 404 | 4.00] 350] 4.00] 344| 4.00| 3.38
6.75 . | 550) 519|512 {477 | 525|486 4501404 | 400] 350 400| 3.44] 4.00{ 3.38
7.00 .. | 550 ] 519 | 582 | 527 | 525 | 486 | 525| 4.80 | 5.00| 4.50 | 400] 344{ 400] 3.38
7.25 . | 6.00 | 569 | 562 | 527 } 525 | 486 | 525| 480 | 5.00| 450 5.00| 444| 400] 3.38
7.50 .. | 6.00] 569 [ 612 | 577 | 6.00 | 562 | 525] 4.80 | 5.00| 450} 5.00| 444| 500} 4.38
1.75 .. 1612 577 ]600]562] 600] 554} 500]450% 500] 444} 500 4.28
8.00 .. 1662 1627 600|562} 600] 554} 6.00]1550] 500] 444} 5.00] 438
8.50 ... | 7121677 {700 | 662] 6.75| 6.30 | 6.00] 550 ] 6.00| 544| 600} 5.38
9.00 .. | 762 ]727r | 700} 662] 6.75] 6.30 ) 7.00| 650 | 6.00] 544] 6.00] 5.38
9.50 s .. | 800} 762]| 775|7.30] 7.00| 6.50] 7.00| 6441 7.00| 6.38
10.00 ... | 800 )1762| 7751730] 800} 750| 7.00| 644] 700]| 6.38
11.00 .. 19251880 9.00/850; 800} 744] 800} 7.38
12.00 ... 110251 9.80 10.00] 950 | 9.00] 844] 900] 8.38
13.00 ... 111.00]10.50]10.00] 9.44110.00| 9.38
14.00 ... 112.00]11.50/11.00[10.44111.0010.38
15.00 ... 113.00]12.50]12.00]11.44]12.00] 11.38
16.00 .. 113.00]112.44]13.00]12.38
17.00 ... 114.00]113.44114.00}13.38
18.00 ... 115.00]14.4411500]114.38
19.00 ... 116.00115.38
20.00 ... 117.00116.38
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gﬁ:‘g SOCKET CAP, SHOULDER, SET SCREWS, SOCKET
2002 HEX, AND SPLINE KEYS SCREWS
I
NOTES TO TABLE 1C: the UNRC thread for the respective screw size shall have
1. The tabulated L, values are maximum and represent compiete (full-form) threads extending as close to the head
the minimum design grip length of the screw. They shall as practicable. See Note (4) for L values.

be measured from the bearing surface of the head to the
face of a GO thread ring gage, having the thread counter-
sink and/or counterbore removed, which has been as-
sembled by hand as far as the thread will permit. The
tabulated L, values are minimum and represent the mini-
mum body length of the screw. They are equal to L, minus
5 times the pitch of the UNRC thread for the respective L =L-L,
screw size. L=L-L
where

4. For screws of nominal lengths longer than those for
which L, and L, 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 L, of the screws
shall be determined as shown in Table 1D:

2. Screws having nominal lengths falling between those
for which L, and L values are tabulated in this table shall
have L, and L, dimensions conforming with those of the
next shorter tabutated nominal length for the respective
screw size. For example: for a 1/4 in. size screw, 1.88 in.
long, L, = 0.50 in. and L, = 0.25 in.

G

3. For screws of nominal lengths above the heavy line in
this table, the complete (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 head for sizes 0 (0.060 in.) through 5/8 in., L (e ———
inclusive; and shall extend as close to the head as is prac- :
ticable for sizes larger than 5/8 in. i

Screws over 1 in. in diameter and of lengths shorter 4 - b
than the minimum thread length L. plus 5 times the pitch of

L. = nom length
L, = min thread length
L,, = max totai thread length

-t L >
<« L —e—— L —
<—LB ——— L7 —

Table 1D Screws Beyond Sizes in Table 1C

Nom Size L 1 Nom Size L L,
or Thread Total Thread or Thread Total Thread

Basic Screw Length Length Basic Screw Length Length
Dia Min Max Dia Min Max
0 0.0600 0.50 0.62 7/8 0.8750 225 3.69
1 0.0730 0.62 0.77 1 1.0000 2.50 412
2 0.0860 062 0.80 1-1/8 1.1250 281 4.65
3 0.0990 0.62 0.83 1-1/4 1.2500 3.12 5.09
4 0.1120 0.75 0.99 1-3/8 1.3750 3.44 5.65
5 0.1250 0.75 1.00 1-1/2 1.5000 3.75 6.08
6 0.1380 0.75 1.05 1-3/4 1.7500 438 713
8 0.1640 0.88 1.19 2 2.0000 5.00 8.11
10 0.1900 0.88 1.27 2-1/4 22500 5.62 8.99
1/4 0.2500 1.00 1.50 2-112 2.5000 6.25 10.00
5/16 0.3125 1.12 1.71 2-3/4 27500 6.88 10.87
3/8 0.3750 125 1.94 3 3.0000 7.50 11.75
716 0.4375 1.38 217 3-1/4 3.2500 8.12 1263
1/2 0.5000 1.50 2.38 3-1/2 3.5000 8.75 13.50
5/8 0.6250 1.75 2.82 3-3/4 3.7500 9.38 14.37
3/4 0.7500 2.00 3.25 4 4.0000 10.00 15.25
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Table 1E Shank Straightness for Socket Head Cap Screws
Nom Size o | 1+ [ 2 | 3 | a4 | s | s | 8 | 10
Nom Length D, Diameters (Note 1) and Appendix Hi
Over To Incl. D, B, D, D, D, D, D, D, D,
0 0.25 0.063 0.076
0.25 0.50 0.065 0.078
0.50 0.75 0.068 0.080
0.75 1 0.070 0.082
1 1.50 0.087
0 0.50 0.090 0.103 0.116
0.50 1 0.095 0.107 0.120
1 1.50 0.099 0.111 0.123
. 1.50 2 0.103 0.115 0.127
2 250 0.131
0 0.75 0.130 0.143 0.168
0.75 1.50 0.136 0.148 0.173
150 225 0.140 0.153 0.178
2.25 3 0.146 0.158 0.183
3 4 0.150 0.163 0.189
0 r 0.196
1 2 0.201
2 3 0.207
3 4 0.213
4 6 0.215
Nom Size 14 | 516 3@ | e | w2 | s | 34 IR
Nom Length D. Diameters (Note 1) and Appendix il
Over To Incl. b, D, D, D, D, D, D, D, D,
0 1 0.255 0.317 0.379 0.441
1 2 0.260 0.322 0.383 0.445
2 3 0.265 0.326 0.387 0.449
3 4 0.270 0.331 0.391 0.453
4 6 0.275 0.337 0.400 0.462
0 2 0.507 0.631 0.756 0.880 1.005
2 4 0.514 0.638 0.762 0.886 1.010
4 6 0.521 0.644 0.767 0.891 1.015
6 8 0.525 0.650 0.773 0.897 1.020
8 10 0.775 0.900 1.025
Nom Size 1-1/8 114 | 13 | 14 | 134 | 2 2-1/4
Nom Length Do Diameters {Note 1) and Appendix Kl
Over To Incl. D, D, D, D, D, D, D,
0 6 1.140 1.265 1.390 1515 1.785 2.015 2.265
6 12 1.155 1.280 1.405 1.530 1.780 2.030 2.280
12 18 1.170 1295 1420 1.545 1.795 2.045 2,295
18 24 1.185 1310 1435 1.560 1.810 2.060 2.310
Nom Size 242 | 234 | 3 | 34 | 3z | 334 4
Nom Length D4 Diameters {(Note 1) and Appendix lil
Qver To Incl. D, D, D, D, D, D, D,
0 6 2515 2.765 3.015 3.265 3515 3.765 4015
6 12 2.530 2.780 3.030 3.280 3.530 3.780 4.030
12 18 2.545 2.795 3.045 3.295 3.545 3.795 4.045
18 24 2.560 2.810 3.060 3310 3.560 3810 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.
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2 holes 4 holes 6 holes w
Table 1F Dimensions of Drilled Hexagon Socket Head Cap Screws
u w Drill Check Hole
Nom Size Drilled Hole Head to Center Head to Plug Dia Alignment
o Basle Dia of Hole e [ typet | Typen | Check
cre Plug Dia
Number Basic Max Min Min Basic Basic
4 0.1120 65 0.0350 0.040 0.026 0.008 0.030 0.033 0.025
5 0.1250 65 0.0350 0.045 0.030 0.012 0.030 0.033 0.025
6 0.1380 65 0.0350 0.050 0.035 0.018 0.030 0.033 0.025
8 0.1640 56 0.0485 0.060 0.040 0.035 0.044 0.030
10 0.1900 56 0.0465 0.065 0.045 0.035 0.044 0.030
1/4 0.2500 56 0.0465 0.085 0.065 e 0.035 0.044 0.030
5/16 0.3125 56 0.0465 0.104 0.084 0.035 0.044 0.030
3/8 0.3750 52 0.0635 0.123 0.103 0.052 0.061 0.047
716 0.4375 52 0.0635 0.141 0.121 0.052 0.061 0.047
12 0.5000 52 0.0635 0.160 0.140 0.052 0.061 0.047
5/8 0.6250 52 0.0635 0.198 0.178 0.052 0.061 0.047
3/4 0.7500 42 0.0935 0.235 0.215 0.082 0.091 0.077
7/8 0.8750 42 0.0935 0.273 0.253 0.082 0.091 0.077
1 1.0000 42 0.0935 0.310 0.290 v 0.082 0.091 0.077
1-1/8 1.1250 3 0.1200 0.348 0.328 0.109 0.117 0.104
1-1/4 1.2500 31 0.1200 0.385 0.365 0.109 0.117 0.104
1-3/8 1.3750 31 0.1200 0.423 0.403 0.109 0.117 0.104
11712 1.5000 31 0.1200 0.460 0.440 0.109 0.117 0.104
See Notes 1 3,4 4 4

NOTES TO TABLE 1F:
1. Nominal Size. Where specifying nominal size in deci-
mals, zeros preceding decimal and in the fourth decimal
placq shall be omitted.

2. Screws. Drilled hexagon socket head cap screws shall
conform to the respective dimensions and requirements
set forth in Table 1A, page G—4, and the notes thereto,
except for the holes in the head as specified in this table
and the following notes.

3. Number of Holes. Screws shall have 2, 4, or 6 holes
drilled in the head as designated by the purchaser. For
sizes 6 (0.138 in.) and smaller, the use of only 2 holes is
recommended.

4. Holes. Hole size and location from the top of the head
shall conform to the specifications given in this table. For

sizes 8 (0.164 in.) and larger, the drilled hole shall lie within
the flats of the hexagen socket and not break through the
socket corners. Pasitioning 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 8, page
G-35) and the holes must allow the Type | drili 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
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NOTES TO TABLE 1F CONT.

maximum width across the flats (see Table 8} and the holes
must allow the Type 1l drill check plug to pass from the
outside of the head into the socket.

Chamfer on the edge of the holes, whether provided
opticnally or as required, shall be subject to visual inspec-
tion only.

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, inciuding number of holes
(b) designation of the standard

(c) nominal size (number, fractional or decimal equiva-
lent)

{d) thread pitch

(e) nominal length {fractional or decimal equivalent)

() material

(g) protective finish, if required

EXAMPLES:
Drilled (2 holes) Hexagon Socket Head Cap Screws,
ASME B18.3, 6 — 32 x 3/4, Alioy Steel

Drilled (€ holes) Hexagon Socket Head Cap Screws,
ASME B18.3, 0.375 - 16 = 1.250, Alloy Steel, Zinc Plated

For the recommended B18 part identifying numbering sys-
tem (PIN), see ASME B18.24.1.

G—12
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Table 1G Dimensions of Low Head Hexagon Socket Cap Screws
D A H C J T K
Nominal Size Chamfe H Chamfe
or Basic Body Head Head poiaall B Key pual
Dia::::er Diameter Diameter Height Radius Size Engagement Radius
Max Min Max Min Max Min Max Nom Min Max
4 0.1120 | 04120 | 0.1075| 0.183 0.178 0059 | 0.083 0.009 0.050 0.038 0.008
5 0.1250 | 0.1250 | 0.1202 | 0.205 0.200 0.065 | 0.059 0.012 1186 0.062 0.044 0.008
6 0.1380 | 0.1380 | 0.1320 | 0.226 0.221 0.072 | 0.0e6 0.013 116 0.062 0.050 0.008
8 0.1640 | 0.1640 | 0.1585 | 0270 0.265 0.085 | 0.079 0.014 5/64 | 0.078 0.060 0.008
10 01900 | 0.1800 | 0.1840 | ©.312 0.307 0.098 | 0.092 0.018 332 | 0.094 0.072 0.008
1/4 0.2500 | 0.2500 | 0.2435| 0.375 0.369 0127 | 0121 0.025 18| 0125 0.094 0.010
516 03125 | 0.3125 ] 0.3053 | 0437 0.431 0.158 | 0.152 0.033 5/32 0.156 0.110 0.010
38 03750 | 0.3750 ) 0.3678 | 0.562 0.556 0.192 | 0.182 0.040 3116 0.188 0.115 0.010
7116 04375 | 04375 04294 | 0.625 0618 0223 | 0213 0.047 732 0219 0.135 0.015
1/2 05000 | 05000 | 04919 0.750 0.743 0254 | 0.244 0.055 14} 0.250 0.151 0.015
58 0.6250 | 0.6250 | 0.6163 | 0.875 0.867 0316 | 0.306 0.070 516 | 0.312 0.250 0.015
Sea Notes 1 2 3 4 6
NOTES TO TABLE 1G: 2. Body. The term body refers to the unthreaded cylindri-

GENERAL NOTE: This product, aithough 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 appli-
cations where head height clearance is a problem. Be-
cause of their reduced head height, and smaller socket
size, they normally cannot be properly preloaded as a stan-
dard socket cap screw and should not be subjected to high
dynamic ioads.

1. Nominal Size. Where specifying nominal size in deci-
mals, zeros preceding decimal and in the fourth decimal
place shail be omitted.

cal portion of the shank for those screws not threaded to
the head.

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

4, Head Chamfer. 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 maximum
deviation of one degree, obtained by holding the screw on
the body or major thread diameter within one dia of the
bearing surface of the head, but beyond the maximum
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NOTES TO TABLE 1G CONT.

length of the fillet (F ), and inspecting on an optical com-
parator, 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 cham-
fered), but the radius or chamfer measured along the bear-
ing surface shall not exceed the values listed for K.

7. Runout

(a) The runout of the head with the axis of the shank
shall be within 2 percent of the maximum basic screw di-
ameter dimension (D) or 0.006 in., whichever is greater.

Runout for the above is defined as the full indicator
movement (FIM) obtained by holding the screw on the body
or major screw thread diameter within one 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 percent of the maximum screw
diameter (D) or 0.005 in., whichever is greater for sizes
through 1/2 in. diameter and 6 percent for sizes above 1/2
in. diameter.

Runout for the above is defined as the full indicator
movement (FIM) obtained by holding the screw on the body
or major screw thread diameter within one 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 1E shail be
checked by the use of the procedures and typical gage
illustrated in Appendix IIl.

8. Filiet. For all lengths of screws, the form of the
underhead fillet shall be optional, as depicted in the illus-
tration above Table 18, provided it is a smooth and con-
tinuous concave curve fairing into the bearing surface of
the head, and the screw shank is within the envelope es-
tablished by the limits for fillet extensicn, length, and junc-
ture radius specified in Table 1B. (Note Table 1B is found
in the socket head cap screws information.)

9. Length. The length of the screw shall be measured
parallel to the axis of the screw from the plane of the bear-
ing surface under the head to the plane of the flat of the
point. The portion of the screw contained within dimen-
sion L is commonly called the shank. The basic length
dimension on the product shall be the nominal length ex-
pressed as a two-placed decimal.

10. Standard Lengths and Sizes. (Alloy Steel)

Most manufacturers consider the following diameters
as standard stock items:

#8-32 up to one inch long

#10-24 up to one inch long

#10-32 up to one inch long

1/4-20 up to one inch long

5/16-18 up to 1-1/2 inch long

3/8-16 up to 1-1/2 inch long

1/2-13 up to 1-1/2 inch long

All of the above sizes are threaded te the head. For
the exact size needed, consult with the supplier.

11. All other Characteristics are the same as Notes to Table
1A for Socket Head Cap Screws, Paras. 11 thru 23. Ex-
ception: Since these are not full-size socket screw
products, the requirements of Paras 7.2 and 7.3 of
ASTM A574, page G-50, as specified in (17) of Table
1A will not apply.

Since these are not ordinarily made in spline sock-
ots, Table 1A Notes 20 and 21 will not apply.

Since these are not ordinarily made in Stainless
Steel, Note 17(b), Table 1A, wili not apply.

12. The minimum tensile requirements for Alloy Steel Low
Head Socket Cap Screws are the same as for Alioy Steel
Socket Button Cap Screws, for the same length and diam-
eter, as per ASTM F835, page G-56.

13. Designation. To promote uniformity and understand-
ing in communications relating to products conforming to
this standard, it is recommended 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 equiva-
lent)

{d) thread pitch

(e) nominal length (fractional or decimal equivalent)

() material

(g) protective finish, if required

EXAMPLES:
Hexagon Low Head Socket Cap Screws, ASME B18.3,
8 — 32 x 3/4, Alloy Steel

Hexagon Low Head Socket Cap Screws, ASME B18.3,
0.164 — 32 x 0.750, Alloy Steel, Zinc Plated

For the recommended B18 part identifying numbering sys-
tem (PiN), see ASME B18.24.1.

14. For additional requirements, see Introductory Notes
and General Data, page G-1.

(e—14
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| Absolute minimum [See Note {3) to Table 28] i |<-
)

N )
or it — Loy —>[Note (10)] and (8)] |/
<— Lgn —[Note (11)]
82 deg +2 deg H jt
Enlarged View of Head —— L ——»—[Note (9)]
P
\:f S e r——————— L v
‘\ :\\\ g \\ L,; i 7
* * A3 o= — - SN Ryt
bt dmy R N
[Note (12)] |<— G ——->| ‘\
M J Protrusion
Gage

Table 2A Dimensions of Hexagon and Spline Socket Flat Countersunk Head Cap Screws

D A H G P M J T F
_ Body Head Head | Protrusion | Hexagon | Key Tf;'rl::i-
Nominal Size . Protrusion Socket Engage-
or Basic Dia Dia Height| Gage Dia Spline Size ment | YO0
Screw Dia Socket Dia
Theo.| , . Size
Max Min | Sharp Minl Ref Max | Min | Max | Min Nominal Min Max

0 0.0600} 0.0600] 0.0568] 0.138] 0.117 | 0.044 | 0.078] 0.077| 0.036 | 0.026] 0.048 ee 0.035] 0.025 | 0.072
1 0.0730} 0.0730] 0.0695| 0.168] 0.143| 0.054 | 0.101{ 0.100| 0.040 | 0.028 { 0.060 e 0.050] 0.031 | 0.089
2 0.0860| 0.086C| 0.0822{ 0.197{ 0.168| 0.064 | 0.124| 0.123] 0.043| 0.031 | 0.060 ‘e 0.050| 0.038 | 0.106
3 0.0990| 0.0990{ 0.0949| 0.2261 0.193| 0.073 | 0.148] 0.147} 0.046} 0.033]| 0.072 | 1/16 | 0.062] 0.044 | 0.119
4
5
6

0.1120] 0.1120| 0.1075| 0.255| 0.218| 0.083 | 0.172| 0.171]| 0.04¢| 0.036| 0.072 | 1/16 | 0.062] 0.055 { 0.136
0.1250] 0.1250| 0.1202| 0.281| 0.240| 0.090 | 0.196| 0.195] 0.051| 0.037 | 0.096 | 564 | 0.078] 0.061 | 0.153
0.1380] 0.1380| 0.1329] 0.307| 0.263| 0.087 | 0.220| 0.219{ 0.052{ 0.037 | 0.096 | 5/64 | 0.078] 0.066 | 0.168
8 0.1640] 0.1640] 0.1585} 0.359] 0.311] 0.112 | 0.267| 0.266] 0.055| 0.039| 0.111 | 3732 | 0.094] 0.076 | 0.194

10 0.1900] 0.1900] 0.1840] 0411] 0.359] 0.127 | 0.313] 0.312] 0.058| 0.041| 0.145 12 | 0.125| 0.087 | 0.220
14 0.2500] 0.2500] 0.2435} 0.531] 0.480] 0.161 } 0.424| 0.423| 0.064 0.043| 0.183 | 532 | 0.186| 0.111 | 0.280
516 0.3125] 0.3125] 0.3053| 0.656] 0.600| 0.198 | 0.539} 0.538| 0.070| 0.047| 0.216 | 3/16 | 0.188| 0.135 | 0.343
3/8 0.3750} 0.3750] 0.3678] 0.781] 0.720] 0.234 | 0.653] 0.652| 0.076| 0.050| 0.251 | 7/32 | 0.219] 0.159 | 0.405

7116 0.4375| 0.4375| 0.4294| 0.844| 0.781| 0.234 | 0.690| 0.689} 0.092| 0.063] 0.291 141 0250 0.159 | 0.4638
1/2 0.5000| 0.5000] 0.4919] 0.938| 0.872| 0.251 | 0.739] 0.738} 0.119] 0.087| 0.372 | M6 | 0.312| 0172 | 0.530
5/ 0.6250] 0.6250] 0.6163] 1.188] 1.112| 0.324 | 0.962] 0.961} 0.135] 0.096| 0.454 3/8 | 0.375] 0.220 | 0.655
3i4 0.7500} 0.7500] 0.7406] 1.438| 1.355| 0.396 | 1.186] 1.185} 0.150} 0.105] 0.454 1/2 | 0.500] 0.220 { 0.780

7/8 0.8750] 0.8750] 0.8647| 1.688] 1.604 | 0468 | 1.411| 1.410f 0.165] 0.118 9/16. | 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 5/8 | 0.625| 0.297 | 1.030
1-1/8 1.1250] 1.1250] 1.1086| 2.188| 2.079} 061t | 1.859| 1.858] 0.196| 0.140 3/4 1 0750 0.325 | 1.187
1-1/4 1.2500| 1.25090| 1.2336| 2.438| 2.316| 0.683 | 2.083| 2.082| 0.212] 0.150 7/8 | 0.875| 0.358 | 1.312
1-3/8 1.3750| 1.3750| 1.3568} 2.688| 2.5563{ 0.755 | 2.306] 2.305| 0.228| 0.162 7/8 | 0.875| 0402 | 1437
1-1/2  1.5000| 1.5000] 1.4818] 2.938| 2.7911 0.827 | 2.530} 2.629| 0.243| 0.173 11 1.000] 0435 | 1.562
See
Notes 1 2 3 4 5 5 18 19 13
NOTES TO TABLE 2A:
1. Nominal Size. Where specifying nominal size in deci- 2. Body. The term body refers to the unthreaded cylindri-
mals, zeros preceding decimal and in the fourth decimal cal portion of the shank for those screws not threaded to
place shall be omitted. the head.
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SOCKET CAP, SHOULDER, SET SCREWS, gf:';

HEX, AND SPLINE KEYS 2002

SOCKET
SCREWS

NOTES TO TABLE 2A CONT.

3. Head Diameters. 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 a hole countersunk to
exactly 82 deg, in which a screw having maximum head
size will fit fiush.

4. Head Height. Tabulated values for head height are given
for refarence only and are caiculated to the maximum for-
mulation.

5. Protrusion. Suitability of socket flat countersunk head
cap screws for application in countersinks designed to the
principal dimensions 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 indi-
cated 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 Appendix il for gaging details.

6. 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 shali be the nominat length
expressed as a two-place decimal.

7. Standard Lengths. Standard iength increments for
socket flat countersunk head cap screws shall be as tabu-
lated below:

Nom Nom Standard
Screw Size, Screw Length, Length

in. in. Increment

0.13 thru 0.25 0.06

0.25 thru 1.00 0.13

0 to 1.00, incl. 1.00 thwu 3.50 0.25

3.50 thru 7.00 0.50

7.00 thru 10.00 1.00

1.00 thru 7.00 0.50

?";(; 7.00 thru 10.00 1.00

; Over 10.00 2.00

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

0 thru | TH6 thru 718 thru
3/8,incl.| 3/4,incl. | 1-1/2, incl.

Tolerance on Length

Nom Screw Size

Nom Screw Length, in.

Up to 1.00, incl. -0.03 -~ 0.03 -005
Over 1.00 to 2.50, incl. -0.04 - 0.06 -0.10
Over 2.50 to 6.00, incl. -0.06 -0.08 -0.14
Cver 6.00 -0.12 -0.12 -0.20

9. Thread Length L,. The length of the thread shall be
measured, paratlel to the axis of the screw, from the ex-
treme point to the last compiete {full-form) thread. Thread

length, on socket flat countersunk head cap screws, shail
be as defined by Table 2B and notes thereto.

10. Grip Gaging Length L. Grip gaging length is the dis-
tance, measured parallel to the axis of the screw, from the
top of the head to the first complete (full form) thread un-
der the head (see Table 2C, page G—19).

11. Body Length L, 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 2C).

12. 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 cham-
fer shall extend skghtly below the root of the thread and
the edge between the flat and chamfer may be slightly
rounded. The inciuded angle of the point should be ap-
proximately 90 deg. Chamfering of screw sizes up to and
including size 8 (0.164 in.) and lengths below 1.5D shall
be optional.

13. Fillet. A fillet between the conical bearing surface of
the head and the shank (body) of the screw is allowable
above the maximum F value (Table 2A).

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

15. Runout

(a) The runout of the socket with the axis of the shank
of the screw shall be within 3 percent of the maximum screw
diameter (D) or 0.005 in., whichever is greater for sizes
through 1/2 in. diameter and 6 percent for sizes above 1/2
in. diameter. ‘

Runout for above is defined as the full indicator move-
ment (FIM) obtained by holding the screw on the body or
major thread diameter within one 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.

(b) The conformance of screws to shank straightness
or camber limitations shall be as set forth as D, in Table 1E
(Socket Head Cap Screws), and shall be checked by the
use of the procedures and typical gage illustrated in Ap-
pendix Ill.

16. Threads. Threads shall be Unified extenal 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 1-1/2 in., inclusive.

Acceptability shali be based on System 22, ASME
B1.3M, page A-B3.

(G—16
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gfg‘g SOCKET CAP, SHOULDER, SET SCREWS, SOCKET
2002 HEX, AND SPLINE KEYS SCREWS

NOTES TO TABLE 2A CONT.

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 of in-
troductory Notes).

17. Material

(a) Steel, alloy. Flat countersunk head cap screws shall
be fabricated from an alioy steel and shall conform in all
respects to ASTM F835, page G-56.

(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, page G-68.

18. See Table 7, page G—34, for spline socket dimensions,
and Appendix |, page G—38, for gaging of spline sockets.

19. See Table 6, page G-33, for hexagon socket dimen-
sions, and Appendix | for gaging of hexagon sockets.

20. Dimensional Conformance. Flat Countersunk Socket
Head Cap Screws shall have the following designated char-
acteristics inspected to ASME B18.18.2 to the inspection
levels shown:

Characteristic Inspection Level
Threads C
Protrusion/Flushness C
Socket Size (gaged) C
Length Cc

21. Designation. To promote uniformity and understand-
ing in communications relating to products conforming to
this standard, it is recommended that Hexagon and Spline
Fiat Countersunk Socket Head Cap Screws be desginated
in accordance with the following data, preferably in the se-
quence shown:

(a) product name

(b) designation of the standard

(c) nominal size {number, fractional or decimal equiva-
lent)

(d) thread pitch

{e) nominal length (fractional or decimal equivalent)

(f) materiai

{g) protective finish, if required

EXAMPLES:
Hexagon Socket Flat Countersunk Head Cap Screws,
ASME B18.3, 1/4 - 28 x 1-3/4, Alioy Steel

Hexagon Socket Flat Countersunk Head Cap Screws,
ASME B18.3, 0.250 — 28 x 1.750, Corrosion Resistant Steel

Hexagon Socket Flat Countersunk Head Cap Screws,
ASME B18.3, 6 — 32 x 0.500, Alloy Steel, Zinc Plated

For the recommended B18 part identifying numbering sys-
tem (PIN), see ASME B18.24.1.

22. For additional requirements, see Introductory Notes
and General Data, page G~1.

23, For formulas for dimensions, see Appendix C, page
G44.

(@ 2003 Industrial Fasteners Institute
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JREWS HEX, AND SPLINE KEYS
, 2002

Table 2B Body and Grip Lengths for Socket Flat Countersunk Head Cap Screws

Nom
Size 0 1 2 3 4 5 6 8 10
Nom
Length Loy | Lan LGH Lsu Lou Loy Lsu Lau Loy | Leu LGH Law | Lou | Lon Lsu Lau LGH Lau

0.75 025§ 0.18

0.88 025] 018 | 025 | 017} 025 | 0.16 | 0.25 | 0.15

1.00 050 044 | 025 ] 0.17 | 0.25 | 0.16 | 0.25 | 0.15

1.26 075|069 062} 055 062] 054|062 ]052]050]038) 050|038} 050f 034} 0.38] 0.22

1.50 ... 088 080 088]079]088 |077]050]038 ] 050|038 { 050] 034 038] 022} 0.62] 042
1.75 112|104 | 112 | 102 { 100 | 088 | 1.00| 088 | 1.00| 084 | 088 | 072} 062] 042
2.00 138 | 127 ] 100 ] 088 | 1.00] 088 | 100] 084 | 088 | 072} 1.12] 092
2.25 150 | 138 ] 1501 1.38 | 150 134 | 138 122 112] 092
250 150] 134 | 138] 122 1682 142
2.75 200] 184 | 1838| 1.72| 182 ] 142
3.00 1881 1.72]| 212 192
3.25 2381 222 212] 1.92
3.50 262| 242
3.75 2.62 | 242
4.00 3.12 | 292
Nom

Size 14 5116 318 7116 12 5/8 3/4 78 1

Length LGH LIH LGR LBH LGH LBH LGH LBH LGH I"BH LGH BH LGM LBD'I LGH LBH LGﬁ LBH

- 2,00 0.75) 0.50 | 0.88 | 0.60
225 1251100 ] 088 | 0601 1.00 | 0.69
250 125] 1.00 } 1.38 | 1101 1.00 | 069 | 1.12 | 0.77 | 1.00 | 0.62
275 t75| 150 | 1381 110 ] 150 | 119 | 1.12 | 0.77 ] 1.00 | 0.62
3.00 175] 150 | 188 [ 160 | 150 ] 119 | 1.62 | 1.27 { 1.00 | 0.62
3.25 225} 2001{188 | 160 ] 2001169 | 162 | 127 | 175 | 1.36 | 150 1.04
3.50 225) 200 | 238 | 210 | 200 ] 169 ] 212 1 1.77 | 1.75 | 136 | 150] 104 | 1.50| 1.00
375 275|250 | 238 | 2101 250 | 219 | 212 | 1.77 | 1.75 | 1.36 | 150} 1.04 | 1.50] 100 | 150] 094
4.00 275] 250 | 288 ) 260 | 250 | 219 | 262 | 227 | 250 | 212 | 225] 180 ] 1.50] 1.00] 1501 094} 150] 088
425 325]300| 288 ) 260 300269262 ]227 | 250|212 225} 180 ] 150] 1.00] 150| 094} 150] 038
450 3251 300)]338)|310| 300|269 312|277 | 2501212 ] 225] 1680 ] 250] 200] 150 094 1501 0.88
475 375] 3501338 | 310]350)]319 312 | 277 | 325 ] 286 ) 3.0041 254 | 250]| 200 | 250 | 194 150 0.88
5.00 375] 350 | 388 | 360 | 3.50 | 3.19 | 362 | 3.27 | 3.25 | 286 | 3.00] 254 | 250| 200 | 250 | 1.94] 250 1.88
5.25 425 400 ] 3.88 | 360 | 400 | 369 | 362 | 327 | 3251286 ) 300{ 254 | 250] 2.00 | 250 | 184 250) 1.88

550 ... 14381410 ]| 400} 369 | 412 | 3.77 | 400 | 362 ] 3.75{ 3.30 | 350] 300 ] 250] 194§ 250{ 1.88
575 438 | 410 | 450 ]| 4.19 | 412 | 3.77 | 400 | 362 | 3.75{1 330 | 350| 300 | 350| 294] 250 1.88
6.00 ... | 488 ]| 460 ] 450 | 419 | 462 | 427 | 4.00 | 362 | 3.75] 330 | 350| 3.00| 350 294{ 350 2.88
6.25 .. | 488 ] 460 500|469 | 462 | 427 | 475 | 436 | 450| 404 | 350| 300 ] 350 294] 350] 288
6.50 ... | 5385101 500 469 | 512 | 477 | 475|436 | 450]| 404 | 450| 400 | 350] 294] 350] 2.88
8.75 ... 1550519512 § 477 1 47514361 450| 404 | 450 400 | 450| 394] 350 2.88
7.00 ... | 550|519 | 562 | 527 | 550 |512] 5.25] 480 | 450] 400 | 450| 394| 450] 3.88
7.25 .. 1 600)]|569 562|527 1550|512 | 525|480 | 450} 400 | 450 3.94] 4501 3.88
7.50 ... 1600]|569 6121577 | 5501512 ] 525|480 ] 550] 500 450] 394] 450| 3.88
7.75 650 ] 619 | 612 | 577 | 625 | 586 | 6.00| 554 | 550| 500 | 550| 494 | 450] 3.88
8.00 ... | 662 1627 | 625586 ]| 6,00} 554 | 550 500} 550 494 | 550] 4.88
8.50 .. 1712 1677 | 700662 | 675|630 ] 650] 600 | 550| 494] 550] 4.88
9.00 .. | 762 j727 | 700|682 ]| 675|630 | 6.50| 600 675 6.19| 650 | 5.88
9.50 .. 1812 {777 | 800|762 7.75] 730 | 750 700 | 6.75| 6.19] 650 | 588
10.00 ... | 800)762])] 775} 730 750] 700] 775} 7.19] 750] 6.88
11.00 62518801 900] 850 ] 875! 819] 850 7.28
12.00 .. |10.25] 9.80 {10.00] 950 | 975 9.19] 950[ 8.88
13.00 ... |11.00]10.50 {10.75 | 10.19 | 10.50 | 9.88
14.00 ... |12.00]11.50 [ 11.75 {11.19 ] 11.50 | 10.88
15.00 ... |13.00]12.50 |12.75 }12.19]12.50 | 11.88
16.00 ... {13.75113.19[13.50 | 12.88
17.00 ... |14.75114.19]14.50 | 13.88
18.00 ... 115.75115.19]15.50 [ 14.88
19.00 ... |16.50 | 15.88
20.00 ... |17.50]16.88
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‘;fg‘g SOCKET CAP, SHOULDER, SET SCREWS, SOCKET
2002 HEX, AND SPLINE KEYS SCREWS
NOTES TO TABLE 2B: and/or counterbore removed, shall extend to within two

1. Tabulated L_, values are maximum and represent the
minimum design grip length, including the reference head
height 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/or counterbore removed, which
has been assembled by hand as far as the thread will per-
mit. The tabulated L, values are minimum and represent
the minimum body length, including the reference head
height of the screw. They are equal to L, minus 5 times
the pitch of the UNRC thread for the respective screw size.

2. Screws having nominal lengths falling between those
for which L, and L, values are tabulated in this table

pitches (threads) of the intersection 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 L, plus 5 times the pitch of
the UNRC thread for the respective screw size shall have
complete (full form) threads extending as close to the head
as practicable. See Note (4) for L, values.

4. For screws of nominal lengths longer than those for
which L, and L, 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 L, of the screws
shall be determined as shown in Table 2C:

shall have L, and L, dimensions conforming with those
of the next shorter tabulated nominal length for the respec- L, =
tive screw size. For example: for a 1/4 in. size screw, 2.13 L, =
in. long, L, = 0.75 in. and Ly, = 0.50 in.

3. For screws of nominal lengths above the heavy bold
line in this table, the complete (full form) threads, mea-
sured with a thread ring gage having the thread chamfer

where
L = nom length
L= min thread length
L = max total thread length

Table 2C Screws Beyond Sizes in Table 2B

Nom Si = b Nom Siz = b
om Size om Size
or Thread T::;:I d or Thread T:‘::a; d
Basic Screw Length L Basic Screw Length
ength Length
Dia Dia
Min Max Min Max
0 0.0600 0.50 0.62 3/8 03750 1.25 1.94
1 0.0730 0.62 0.77 716 04375 1.38 217
2 0.0860 0.62 0.80 12 05000 1.50 2.38
3 0.0990 0.62 0.83 5/8 0.6250 1.75 282
4 0.1120 0.75 0.99 34  0.7500 200 3.25
5 0.1250 0.75 1.00 7/8  0.8750 225 3.69
6 0.1380 0.75 1.05 1 1.0000 250 412
8 0.1640 0.88 1.19 1-1/8 1.1250 2.81 465
10 0.1900 0.88 1.27 1-1/4  1.2500 3.12 5.09
1/4 0.2500 1.00 1.50 1-3/8 1.3750 3.44 5.65
5/16 0.3125 1.12 1.71 1-1/2  1.5000 3.756 6.08
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M SLIGHT FLAT AND/OR
COUNTERSINK > T
PERMISSIBLE

Ul

[Note (7)]

T

Table 3 Dimensions of Hexagon and Spline Socket Button Head Cap Screws

A H S M J T F L

Nominal

Size Head Head Head | Spiine Hexagon Key Flllet Maximum
or Basic Diameter Height Side | Socket Socket Engage-| Transition Standard
Screw Height | Size Size ment Diameter Length
Diameter  “max | Min | Max | Min | Ref | Nom Nom Min | Max | Min Nom
0 0.0600 0.114 | 0104 | 0.032 | 0.026 | 0.010 | 0.048 . 0.035 | 0.020 0.080 | 0.070 0.50
1 0.0730 | 0139 | 0129 | 0.039 | 0.033 | 0.010 | 0.060 0.050 | 0.028 | 0.093 | 0.083 0.50
2 00860 | 0.164 | 0.154 | 0.046 | 0.038 | 0.010 | 0.060 0050 | 0.028 | 0.106 | 0.096 0.50
3 0.0990 | 0.188 | 0.176 | 0.052 | 0.044 | 0.010 | 0.072 1716 | 0062 | 0.035 | 0.119 | 0.109 0.50
4 01120 | 0213 | 0.201 | 0.059 | 0.051 | 0.015 | 0.072 116 | 0062 | 0.035 | 0.432 | 0.122 0.50
5 01250 | 0238 | 0226 | 0.066 | 0.058 | 0.015 | 0.096 5/64 | 0078 | 0044 | 0.145 | 0.135 0.50
6 01380 | 0262 | 0250 | 0.073 | 0.063 | 0.015 | 0.096 5/64 | 0078 | 0.044 | 0.158 | 0.148 0.63
8 0.1640 | 0312 | 0298 | 0.087 | 0.077 | 0.015 | 0.111 3/32 | 0094 | 0052 | 0.194 | 0.184 0.75

10 01900 | 0.361 | 0.347 | 0.101 | 0.091 | 0.020
1/4 02500 | 0437 ] 0419 | 0.132 | 0.122 | 0.031
516 0.3125 | 0547 | 0.527 | 0.166 | 0.152 | 0.031
3/ 03750 | 0656 | 0636 | 0199 | 0.185 | 0.031

0.145 1/8 | 01265} 0.070 | 0.220 | C.210 1.00
0.183 5/32 | 0.156 | 0087 | 0.280 | 0.280 1.00
0.216 316 | 0188 | 0.105 | 0353 | 0.343 1.00
0.251 732 | 0219 | 0.422 | 0415} 0405 125

12 05000 | 0875 0.851 | 0265 [ 0.245 | 0.046
5/8 06250 | 1.000| 0970 | 0.331 | 0.311 | 0.062

0372 516 | 0312 | 0175 | 0560 | 0.540 2.00
0.454 3/8 | 0375 0210 | 0685 | 0.665 2.00

See

Notes 1 2 13 14 8 3,4,5,6
NOTES TO TABLE 3: NOTES:
GENERAL NOTE: 1. Nominal Size. Where specifying nominal size in deci-

This product is designed and recommended for light fas-
tening apptications 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.

mals, zeros preceding decimal and in the fourth dacimal
place shall be omitted.

2. Head Height. Tabulated head heights represent metai-
to-metal measurements; that is, the truncation of the

I's
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NOTES TO TABLE 3 CONT.

rounded surface caused by the socket is not considered
part of the head height.

3. Length. The length of the screw shall be measured,
parallel to the axis of the screw, from the plane of the bear-
ing surface under the head to the plane of the flat of the
point. The portion of the screw contained within dimen-
sion L is commonly called the shank. The basic length
dimension on the product shall be the nominal length ex-
pressed as a two-place decimal.

4. Standard Lengths. Standard tength increments for
socket button head cap screws shall be as tabulated be-
low:

Standard Length
Nominal Screw Length Increment
013 thru 0.25 0.06
0.25 thry 1.00 013
1.00 theu 2.00 0.25

5. Length Tolerances. Allowable tolerance on ength shall
be as tabulated below:

0 thru 378, 1/2 thru 5/8,
Nominal Screw Size incl. incl.
Nominal Screw Length Tolerance on Length
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

6. Thread Length. For screws of nominal lengths equal to
or shorter than standard maximum lengths L listed in this
table, the complete (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 op-
tion of the manufacturer, be between the minimum limit of
twice the basic screw diameter plus 0.50 in. and the maxi-
mum limit within two pitches (threads) of the head. The
unthreaded portion of the screw shall be at nominai diam-
eter. The tolerance on the unthreaded portion (body di-
ameter) of the screw shall be the same as Column D, Table
1A (Socket Head Cap Screws), page G—4.

7. 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 cham-
fer 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 op-
tional.

8. Fillet. The form of the fillet shall be optional provided it
flairs into the bearing surface between the minimum and
maximum diameter F. The fillet shall be a smooth and
continuous curve having a bearing surface juncture radius
no less than that tabulated below:

Nominal Juncture Nominal Juncture
Screw Size | Radius, Min | Screw Size | Radius, Min

0 0.002 10 0.006
1 0.003 1/4 0.007
2 0.003 516 0.009
3 0.004 38 0.012
4 0.004 12 0.016
5 0.005 5/8 0.021
6 0.005

8 0.006

9. Bearing Surface. The plane of the bearing surface shall
be perpendicular to the axis of the shank within 2 deg ob-
tained by holding the screw on the body or major thread
diameter within one diameter of the bearing surface of the
head, but beyond the maximum length of the fillet {F), ro-
tating 360 deg, and inspecting on an optical comparator,
or comparable inspection equipment.

10. Runout

{a) The runout of the head with the axis of the shank
shall be within 3 percent of the maximum basic screw di-
ameter dimension (D) or 0.008 in., whichever is greater.

Runout for the 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 percent of the maximum screw
diameter (D) or 0.005 in., whichever is greater for sizes
through 1/2 in. diameter and 6 percent for sizes above 1/2
in. diameter.

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

11. Threads. Threads shall be Unified external threads
with radius root: Class 3A UNRC and UNRF Series.
Acceptability shall be based on System 22, ASME
B1.3M, page A-63.
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).
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12. Material

(a) Steel, alloy. Button head cap screws shall be fab-
ricated from an alloy steel and shall conform in all respects
to ASTM F835, Specification for Afloy Steel Socket Button
and Fiat Countersunk Head Cap Screws (Inch), page G-
56.

(b) Steel, corrosion-resistant. Button head cap screws
shall be fabricated from austenitic corrosion-resistant stee!
and shall conform in all respects to ASTM F879, Specifi-
cation for Stainless Steel Socket Button and Flat Counter-
sunk Head Cap Screws, page G-68.

13. See Table 7 for spline socket dimensions and Appen-
dix | for gaging of spline sockets.

14. See Table 6 for hexagon socket dimensions and Ap-
pendix | for gaging of hexagon sockets.

15. Dimensional Conformance. Socket Button Head Cap
Screws shall have the following designated characteris-
tics inspected to ASME B18.18.2 to the inspection levels
shown:

Characteristic Inspection Level
Threads C
Head Diameter C
Socket Size (gaged) C
Length C
Fillet Transition Diameter C

16. Designation. To promote uniformity and understand-
ing in communications relating to products conforming to

this standard, it is recommended that Hexagon and Spline
Socket Button Head Cap Screws be designated in accor-
dance with the following data, preferably in the sequence
shown:

(a) product name

(b) designation of the standard

(c) nominal size (number, fractional or decimal equiva-
lent)

(d) thread pitch

(e) nominal length (fractional or decimal equivaient)

() material

(g) protective finish, if required

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

Hexagon Socket Button Head Cap Screws, ASME
B18.3, 0.190 - 32 x 0.750, Alloy Steel, Zinc Plated

For the recommended B18 part identifying numbering sys-
tem (PIN), see ASME B18.24.1.

17. (IFi Note: ASME B18.3 does not specify body di-
ameter tolerances for Button Head Cap Screws. When
needed, IFl recommends body diameter tolerances be
the same as those specified in Table 1A, page G-4.)

18. For additional requirements, see Introductory Notes
and General Data, page G-1.

19. For formulas for dimensions, see Appendix C, page
G—45,

()
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Table 4 Dimensions of Hexagon Socket Head Shoulder Screws
Nominal D A H C J T M R
Size Chamfer Hexagon Key Fillet Head
or Basic soi:"':::: m’:;::" Hl‘:a:t or Socket Engage- | Transition | Fillet
Shoulder 9 Radius Size ment Diameter | Radius
Diameter Max | Min | Max | Min | Max | Min | Max Nom Min Max Min
14 0250 | 0.2480 | 02460 | 0.375] 0.357 | 0.188] 0.177 0.020 1/8 0125 0.094 0.276 0.009
516 0312 | 0.3105| 0.3085| 0438 0419 | 0.218| 0.209 0.026 532 0.156 0.117 0.345 0.012
3/8 0375 | 0.3730 | 0.3710| 0.562 | 0.543 | 0.250] 0.240 0.031 ne 0.188 0.141 0413 0.015
12 0500 | 04980} 04960 | 07501 0729 | 0.312| 0.302 0.040 1/4 0.250 0.188 0.550 0.020
58 0625 | 06230 06210) 0875 0.853 | 0.375] 0.365 0.050 516 0.312 0.234 0.687 0.024
3/4 0750 | 0.7480 | 0.7460{ 1.000 | 0.977 | 0.500| 0.490 0.069 38 0375 0.281 0.826 0.030
1 14.000 | 09980 09960 | 1.312 | 1.287 | 0.625]| 0.610| 0.083 12  0.500 0.375 1.098 0.040
1-1/4 1250 1.2480 | 1.2460| 1.750 | 1.723 | 0.750] 0.735 0.102 5/8 0625 0.469 1.368 0.050
112 1.500 149801 14960 | 2.125 | 2.095| 1.000} 0.980 0.138 78 0875 0.656 1.638 0.060
1-3/4 1750 | 174801 1.7480 | 2375 2345 | 1125} 1.105| 0.157 1 1.000 0.750 1.908 0.070
2 2000 1.99801 19960 2.750 | 2.720 | 1.250} 1.230 0.176 1-1/4  1.250 0.937 2178 0.080
See Notes 8 1 2 15 8
Nominal K F D, G I N E P
Size Shoulder | Shoulder | Nominal Thread Thread Neck | Thread | o dNeck | Thread | hamfer
or Basic Neck Neck Size or Basic | Threads Diameter Neck Fillet Length or
Shoulder Diameter Width Thread per in. Width Radius
Diameter Min Max Diameter Max | Min | Max | Max | Min | Basic | Max
1/4 0.250 0.227 0.093 10 0.1800 24 0.142 | 0.133| 0.083 | 0023 | 0017 | 0375 0.010
516 0.312 0.289 0.093 1/4 02500 20 0193 | 0.182] 0100 | 0.028 | 0.022| 0438 0.010
3/8 0.375 0.352 0.093 /16  0.3125 18 0.249 { 0237 | 0.111 0.031 | 0025 | 0.500 0.010
12 0.500 0.477 0.093 38 0.3750 16 0.304 | 0.291 0.125 | 0035 | 0.029 | 0625 0.010
58 0.625 0.602 0.093 172 0.5000 13 0414 | 0397 0.154 | 0042 | 0036 | 0.750 0.015
34 0.750 0.727 0.093 5/8 0.6250 11 0521 | 0502) 0.182 | 0.051 | 0.045| 0.875 0.015
1 1.000 0.977 0.125 3/4 0.7500 10 0.638 | 0616 0200 | 0.055 | 0.049 1.000 0.020
1-1/4 1250 1.227 0.125 7/8 08750 9 0.750 0.726 0222 | 0062 ] 0056 1.125 0.020
1412  1.500 1.478 0.125 1-1/8  1.1250 7 0.964 0.934 0.286 | 0.072 | 0.066 1.500 0.020
1-3/4 1.750 1.728 0.125 1-14  1.2500 7 1089 | 1.059) 0286 | 0.072 | 0066 1750 0.020
2 2000 1978 0.125 1-1/2  1.5000 8 1.307 1.277 0333 | 0.102 { 0.096 2.000 0.020
See Notes 18 8 8 13 10 10 10
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NOTES TO TABLE 4:

NOTES:

1. 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.

2. Head Diameter. The head may be plain or knurled at
the option of the manufacturer. ‘

3. 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.

4. Length. The length of the screw shall be measured,
paralle! to the axis of the screw, from the plane of the bear-
ing surface under the head to the plane of the shoulder at
the threaded end. The basic length dimension on the prod-
uct shall be the nominal length expressed as a three-place
decimai.

5. Standard Lengths. The difference between consecu-
tive lengths of standard screws shall be as designated in
the following tabulation:

Nominal Screw Length Stanmc::a":dml;:r:glh
0.25 thru 0.75 0.13
0.75 thru 5.00 0.25
Over 5.00 0.50

6. Thread Length Tolerance. Tolerance on thread length
E shalt be —0.020 in. for screw sizes up to 3/8 in., inclu-
sive, and —0.030 in. for screw sizes larger than 3/8 in.

7. Screw Point Chamfer. The point shall be flat or slightly
concave, and chamfered. The plane of the point shail be
approximately normal to the axis of the screw. The cham-
fer shall extend slightly below the root of the thread, and
the edge between flat and chamfer may be siightly rounded.
The included angle of the point should be approximately
90 deg.

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 maxi-
mum dimension M and minimum radius of curvature R.

9. Bearing Surface. The plane of the bearing surface shall
be perpendicular to the axis of the shank, within two de-
grees obtained by holding the screw on the shoulder or
major thread diameter within one diameter of the bearing
surface of the head, rotating 360 deg, and inspecting on
an optical comparator, or comparable inspection equip-
ment.

10. Neck Under Shouider. The neck under the shouider
shall allow the shoulder to seat against the face of a stan-
dard basic GO thread ring gage.

11, Edge of Shoulder. The edge of the shoulder may be
broken. The radius or chamfer shall not exceed 0.005 in.
for shoulders t0 0.373 in. diameter and 0.008 in. for larger
diameters.

12. Runout

(a)The runout of the head with the axis of the shoulder
shall be within two percent of the nominal size, or 0.006
in., whichever is greater.

Runout for the above is defined as the full indicator
movement (FIM) obtained by holding the screw on the
shoulder within one diameter of the bearing surface of the
head, but beyond the maximum length of (F), rotating the
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 screw shall be within three percent of the maximum
shoulder diameter (D) or 0.005 in., whichever is greater for
sizes through 1/2 in. diameter and six percent for sizes
above 1/2 in. diameter.

Runout for the above is defined as the full indicator
movement (FIM) obtained by holding the screw on the
shoulder or major screw thread diameter within one diam-
eter of the bearing surface of the head, but beyond the
maximum length of (F), rotating 360 deg, indicating on each

. of the six hexagon fiats.

Runout between the thread and shoulder shalt be
checked by firmly seating the screw in a threaded bush-
ing. The threads of the bushing must be basic size and
the bushing OD must be concentric with its axis, and the
ends must be square with its axis.

The runout between the 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 movement (FIM) per inch of shoul-
der length, with a maximum of 0.025 in., when checked on
the shoulder distance of 2 x F from the underside of the
head. The bushing is to be rotated in a V block or equiva-
lent, 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 perpendicu-
lar to the axis of the screw, within two degrees obtained by
holding the screw on the shouider diameter within one di-
ameter of the thread end of the shoulder, rotating 360 deg,
and inspecting on an optical comparator or comparable
inspection equipment.

13. Threads. Threads shall be Unified external thread,
Class 3A, UNC Series.

Acceptability is to be based on System 22, ASME
B1.3M, page A-63.

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).

(o=
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14. Material. Shoulder screws shall be fabricated from an
alloy steel having one or more of the following alloying el-
ements: chromium, nickel, molybdenum, or vanadium, in
sufficient quantity to assure that the specified hardness

17. Designation. To promote uniformity and understand-
ing in communications relating to products conforming to
this standard, it is recommended that Hexagon Socket
Head Shoulder Screws be designated in accordance with
the following data, preferably in the sequence shown:

range of 32-43 HRC at the surface is met when hardened
by quenching from the austenitizing temperature and tem- (b) designation of the standard

pered at not lower than 650°F (343°C). Decarburization (c) nominal size (number, fractional or decimal equiva-
and carburization limits shall be the same as those speci- lent)

fied for socket head cap screws in ASTM A574, Specifica- (d) thread pitch

tion for Alloy Steel Socket Head Cap Screws, page G—48. (e) nominal length (fractional or decimal equivalent)

(a) product name

Shoulder screws shall meet the following mechanical (f) material
property requirements: the hardness shall be 32-43 HRC (9) protective finish, if required
anywhere in the section. EXAMPLES:

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 shoul-
der, based on the minimum shoulder area. _

Hexagon Socket Head Shoulder Screws, ASME B18.3,
1/4 x 1-1/4, Alloy Steel

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

For the recommended B18 part identifying numbering sys-
tem (PIN), see ASME B18.24.1.

18. For additional requirements see Introductory Notes,

15. See Table 6 for hexagon socket dimensions and Ap- page G-1.
pendix | for gaging of hexagon sockets. 19. For formulas for dimensions, see Appendix C, page

16. Dimensional Conformance. Socket Head Shoulder G-46.

Screws shall have the following designated characteris-
tics inspected to ASME B18.18.2, page M-11, to the in-
spection levels shown:

Characteristic
Threads

Shoulder Diameter
Shoulder Length
Thread Length
Head Diameter
Sacket Size Gaged

Inspection Level

OO0O000
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Table 5A Dimensions of Hexagon and Spiline Socket Set Screws

J M T Cc R Y
e Min Keyt o Cone Point Angle
Nomiinal ngagemen 90 deg +2 de
Size Hexagon No. D;nsdpliﬂes Develop Cup and Flat Oval for These 9
or Basic Sgclzket Spline Socket | Fu';:rﬂonfa:( Dl:n:l:ttrs R'::iiins:s Nominal Lengths
D§cra:l e Size apabllity of Key or Longer;
rameter Hex | Spline 118 deg 12 deg
Socket | Socket for Shorter
Nom Nom T,Min | 7,Min | Max | Min [ Basic | Nominal Lengths
0 0.0600 - 0.028 4 0.033 0.050 0.026 0.033 0.027 0.045 0.09
1 0.0730 e 0.028 4 0.033 0.060 0.035 0.040 0.033 0.055 0.09
2 0.0860 0.035 | 4and 6 0.048 0.060 0.040 0.047 0.039 0.064 0.13
3 00990 e 0050 | 4and 6 0.048 0.070 0.040 0.054 0.045 0.074 0.13
4 0.1120 0.050 6 0.060 0.070 0.045 0.061 0.051 0.084 0.18
5 0.1250 116 0.062 4 0.072 0.080+] 0.055 0.067 0.057 0.094 0.19
6 0.1380 116 0.062 6 0.072 0.080 0.055 0.074 0.064 0.104 0.19
8 0.1640 5/64 0.078 6 0.096 0.080 0.080 0.087 0.076 0123 0.25
10 0.1900 332 0.094 4 0.111 0.100 0.080 0.102 0.088 0.142 0.25
114 0.2500 1/8 0.125 6 0.145 0.125 0.125 0.132 0.118 0.188 0.31
516 0.3125 5/32 0.156 6 0.183 0.156 0.156 0.172 0.156 0.234 0.38
38 03750 3116 0.188 6 0.216 0.188 0.188 0.212 0.194 0.281 0.44
716 04375 7132 0.219 8 0.251 0.219 0.219 0.252 0.232 0.328 0.50
12 0.5000 1/4 0.250 ] 0.291 0.250 0.250 0.291 0.270 0.375 0.57
58 0.6250 5/16 0.312 6 0.372 0.312 0.312 0.374 0.347 0.469 0.75
34 0.7500 s 0.375 6 0.454 0.375 0375 0.450 0.425 0.562 0.88
718 08750 12 0.500 6 0.595 0.500 0.500 0.530 0.502 0.656 1.00
1 1.0000 916 0.562 6 e 0.562 - 0.609 0.579 0.750 1.13
1-1/8 1.1250 9/16 0.562 6 0.562 0.689 0.655 0.844 1.25
1-1/4  1.2500 5/8 0.625 0.625 0.767 0.733 0.938 1.50
1-3/8 1.3750 5/8 0.625 - .. 0.625 e 0.848 0.808 1.031 1.63
112 1.5000 3/4 0.750 0.750 0.926 0.886 1.125 1.75
1-3/4 1.7500 1 1.000 . - 1.000 e 1.086° 1.039 1.312 200
2 2.0000 1 1.000 e v 1.000 - 1.244 1.193 1.500 225
See
Notes 1,16 14 13 7 9 10 9

(Table 5A continued next page.)

G—26 © 2003 Industrial Fasteners Institute)




gf;‘“; SOCKET CAP, SHOULDER, SET SCREWS, SOCKET
2002 HEX, AND SPLINE KEYS SCREWS
—— | — 3 e | — ]
Wyl [Note (9)] Slight flat
< permissible Slight fillet
"""""""""""" permissible
- —
________ % o PANeteoy [
- Q
FLAT POINT © OVAL POINT [Note (9)] 35 deg
A
L B Y
[Note (9)] E== [p
Slight chamfer or\
radius permissible
— 4 Y HALF DOG POINT
118 deg . .
+5deg To=—=== Slight ﬂatt) lor[ﬁu:ndgg)]
Slightflator  ====== ; CONE POINT permissible [Note
rounding CUP POINT
permissible {See Table 5C)
Table 5A Dimensions of Hexagon and Spline Socket Set Screws (Continued)
P | Q B B,
Nominal Half Dog Shortest Optimum Nominal Shortest Optimum Nominal
Size Point Length to Which T, Applies Length to Which T, Applies
or Basic
Screw Diameter Length Cup cg?‘::?‘ d Half Cup c:?::?l d Half
Diameter and Flat Ov Dog and Fiat Dog
. al Oval
Max Min Max Min Points Points Point Points Points Point
0 0.0600 0.040 0.037 0.017 0.013 0.13 0.13 0.13 0.06 0.13 0.13
1 0.0730 0.049 0.045 0.021 0.017 0.13 0.19 0.13 0.13 0.19 0.13
2 0.0860 0.057 0.053 0.024 0.020 013 ¢.19 0.19 0.13 0.19 0.19
3  0.099%90 0.066 0.062 0.027 0.023 0.19 0.19 0.19 0.13 0.19 0.19
4 0.1120 0.075 0.070 0.030 0.026 0.19 0.19 0.19 0.13 0.19 0.1¢
5 0.1250 0.083 0.078 0.033 0.027 0.19 0.19 0.19 0.13 0.19 0.19
6 0.1380 0.092 0.087 0.038 0.032 0.19 0.25 0.19 0.13 0.25 .19
8 0.1640 0.109 0.103 0.043 0.037 0.19 0.25 0.25 0.19 0.25 0.25
10 01900 | 0127 | 0120 | 0049 [ 0041 | 019 0.25 0.25 0.19 0.25 0.25
1/4 0.2500 0.156 0.149 0.067 0.059 0.25 0.31 0.31 0.25 0.31 0.31
516 03125 | 0203 | 0195 | 0082 | 0074 | 031 0.44 0.38 0.31 0.44 0.38
3/8 0.3750 0.250 0.241 0.099 0.089 0.38 044 0.44 0.38 0.44 0.44
7116 0.4375 0.297 0.287 0.114 0.104 0.44 0.63 0.50 0.44 063 Q.50
12 0.5000 0.344 0.334 0.130 0.120 0.50 063 0.63 0.50 0.63 0.63
5/8 0.6250 0.469 0.456 0.164 0.148 0.63 0.88 0.88 0.63 0.88 0.88
34  0.7500 0.562 0.549 0.196 0.180 0.75 1.00 1.00 0.75 1.00 1.00
7/2 08750 | 0656 | 0842 | 0227 | 0211 0.88 1.00 1.00 0.88 125 1.00
1 1.0000 0.750 0.734 0.260 0.240 1.00 1.25 1.25
1-1/8  1.1250 0.844 0.826 0.291 0.271 1.25 1.50 1.25
1-1/4  1.2500 0.938 0.520 0.323 0.303 1.25 1.50 1.50
1-3/8  1.3750 1.031 1.011 0.354 0.334 1.50 175 1.50
t-1/2  1.5000 1.125 1.105 0.385 0.365 1.50 200 1.75
1-3/4  1.7500 1312 1.289 0.448 0.428 1.75 225 2.00
2 2.0000 1.500 1.474 0.510 0.490 2.00 2.50 2.50
See
Notes 1,16 g, 11 7,8,9
NOTES TO TABLE 5A: 2, Length. The length of the screw shall be measured over-

1. Nominal Size. Where specifying nominal size in deci-
mals, zeros preceding decimal and in the fourth decimal
place shall be omitted.

all, parallel to the axis of the screw. The basic length di-
mension on the product shall be the nominal length ex-

pressed as a

two-place decimal.
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3. Standard Lengths. Standard length increments for set
screws shall be as tabulated below:

Nominal Screw Length, in. | Standard Length increment
0.13 thru 0.19* 0.03
0.13 thru 0.50 0.06
0.50 thru 1.00 0.13
1.00 thru 2.00 0.25
2.00 thru 6.00 0.50
Over 6.00 1.00

*Applicable only to sizes 0 (0.060 in.} thru 3 (0.099 in.),
inclusive.

4, Tolerance on Length. Tolerance on length of set screws
shall be as tabulated below:

Nominal Screw Length, in, Tolerance on Length
Up to 0.63, incl. +0.01
Over 0.63 to 2.00, incl. +0.02
Over 2.00 to 6.00, incl. +0.03
Over 6.00 1 0.06

5. Threads. Threads shall be Unified external thread:
Class 3A, UNC and UNF Series.

Thread lead deviation is controlled by standard thread
gages within a thread length equal to 1.5 basic thread di-
ameters. 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 diam-
eter may need to be increased to avoid interference dur-
ing assembly.

For all thread diameters #5 and smaller, thread accept-
ability will be based on System 21, ASME B1.3M, page A—
63.

For all thread diameters #6 and larger, thread accept-
ability will be based on System 22, ASME B1.3M, when
the set screw thread length has a minimum of seven pitch
lengths.

For all set screws egquai or shorter than seven pitch
lengths, thread acceptability will be based on System 21,
ASME B1.3M. The chart below shows the lengths equal
to seven pitch lengths:

Pitch 7 Pitch Lengths Pitch 7 Pitch Lengths
40 0.175 12 0.583
36 0.194 11 0.636
32 0.219 10 0.700
28 0.250 9 0.778
24 0.292 8 0.875
20 0.350 7 1.000
18 0.389 8 1.167
16 0437 5 1.400
14 0.500 4-1/2 1.566
13 0538

Class 3A threads do not provide a plating allowance.
When set screws must be plated, they shouid be manu-
factured with an undersize pitch diameter to accommo-
date the plating. When plated products are required, it is
recommended that they be procured from the manufac-
turer (see Introductory Notes Para. 1.10).

When standard socket set screws are plated, thread
interference is likely to occur during assembly.

6. Material

(a) Steel, alloy. Socket set screws shall be fabricated
from alloy steel and shall conform in all respects to ASTM
F912, page G-63.

(b} Steel, corrosion-resistant. Socket set screws shal}
be fabricated from austenitic corrosion-resistant steel and
shall conform in all respects to ASTM F880, page G-74.

7. Socket Depths. The key engagement dimensions given
in columns T, and T, of this table shall apply only to nomi-
nal screw lengths equal to or longer than the lengths listed
in columns B and B, respectively. For hexagon socket
key engagement dimensions in screws of shorter nominal
lengths than those listed in column B of this table, see
Table 5B. Spline sockets in screws shorter than those listed
in column B, of this table shall be as deep as practicable.

8. Face. The plane of the face con the socket end of the
screw shall be approximately normal to the axis of the
screw, and shall be chamfered on screws longer than
lengths listed in this table, columns B and B,. The cham-
fer angle V shall be between 30 deg and 45 deg. The
chamfer shall extend slightly 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 columns B and B, or screws 0.250 inches
in diameter or greater, with a National Coarse thread, in-
cluding lengths longer than listed in column B and B,, cham-
fering shall be at the option of the manufacturer. i cham-
fered, the chamfer angle V shall not exceed 45 deg.

9. Point Angles. Point angles specified shall apply only
to those portions of the angles that lie below the root diam-
eter of the thread. The angles may vary in the threaded
portions due to manufacturing processes.

W shall be 45 deg + 5 deg —-0 deg, for screws of lengths
equal to or longer than the lengths listed in this table, col-
umns B and B, and 30 deg minimum for shorter screws.

10. Oval Point Radius Telerance. The tolerance shall be
+0.015 in. for screw nominal sizes through 5 (0.125 in.)
and +0.031 in. for screw nominai sizes 6 (0.138 in.) and
larger.

11. Half Dog Point Runout. The runout of the half dog
point shall not exceed three percent of the nominal size
and shall not exceed 0.010 FIM for sizes up to and inciud-
ing 3/4 in. diameter and 0.020 FIM for sizes over 3/4 in.
diameter.
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NOTES TO TABLE 5A CONT. 17. Designaticn. To promote uniformity and understand-

Runout is 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 indicat-
ing on the half dog point diameter.

12. Flat Point. The plane of the end on the flat of the point
shall be perpendicular to the axis of the thread within two
degrees obtained by holding the screw on the major thread
diameter near the flat point, and inspecting on an optical
comparator, or comparable inspection equipment.

13. Cone Point Configuration. The apex of the cone may
be flatted or rounded to the extent of 10 percent of the
basic diameter of the screw.

14. Spline Sockets. See Table 7, page G-34, for spline
socket dimensions, and Appendix |, page G-38, for gag-
ing of spline sockets.

15. Hexagon Sockets. See Table 6, page G—33, for hexa-
gon socket dimensions, and Appendix | for gaging of hexa-
gon sockets.

16. Dimensional Conformance. Socket Set Screws shall
have the following designated characternistics inspected to
ASME B18.18.2 to the inspection levels shown:

Characteristic Inspection Level
Threads c
Min Key Engagement C
Socket Size (gaged) C
Length C

ing in communications relating to products conforming to
this standard, itis recommended that Hexagon and Spline
Socket Set Screws be designated in accordance with the
following data, preferably in the sequence shown:

(a) product name and point style

{b) designation of the standard

(c) nominal size (number, fractional or decimal equiva-
lent)

(d) thread pitch

{e) nominal length {fractionai or decimai equivalent)

{f) material

{g) protective finish, if required

EXAMPLES:
Hexagon Socket Set Screw, Cup Point, ASME B18.3,
1/4 = 20 = 1/4, Alloy Steel

Spline Socket Set Screw, Flat Point, ASME B18.3,
0.112 — 40 x 0.125, Alloy Steel, Zinc Plated

Hexagon Socket Set Screw, Cup Point, ASME 818.3,
6 —32 = 0.250, Corrosion Resistant Steel

For the recommended B18 part identifying numbaring sys-
tem (PIN), see ASME B18.24.1.

18. For additicnal requirements see Introductory Notes and
General Data, page G-1.

18. For formulas for dimensions, see Appendix C, page
G—46.
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CAUTION: The use of short length set screws listed in this table can resuit 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 langths aqual to or greater than the lengths specified in columns B and B, of Table 5A be used wherever possible.

See Table 5A, and the illustrations and notes thereto, for additional dimensions and specifications.

Table 5B Hexagon Key Engagements for Short Length Set Screws

J L T,

Nominal Size . Minimum Key Engagement

or Basic Screw He:atg;p Nominal
Diameter Socket Size Screw Cupi{1)and | 118 deg Cone Half Dog
Lengths Flat Points | and Oval Points Point
Nom

0.06 0.030 0.028 )
0 0.0600 0.028 0.09 0.040 0.040 (2) 0.028
0.06 0.030 0.029 )
1 00730 0.035 0.09 0.040 0.040 (2) 0.040
0.06 0.030 0.029 )
2 0psa0 0035 0.0 0.040 0.040 0.035
0.09 0.040 0.039 .3
3 00990 0.050 0.13 0.055 0.040 (2) 0.045
0.09 0.045 0.039 )
4 0n20 0.050 013 0.060 0.045 0.045
0.0 0.040 0.039 .0
5 04250 |16 0062 0.13 0.060 0.045 0.045
0.09 0.040 0.039 .3
6 01380 |1M6 0062 0.13 0.060 0.045 0.045
0.16 0.070 0.065 0.065
0.13 0.060 0.050 0.045
8 01640 |5m4 0078 0.16 0.070 0.060 0.060
0.19 ) 0.065 0.065
013 0.060 0.042 0.042
10 01800 (382  00%4 0.19 @) 0.060 0.060
0.19 0.090 0.065 0.055
1402500 | 18 0425 0.25 & 0110 0.090
0.25 0125 0.099 0.080
516 03125 | 5@2  0.156 o2 i a0 000
0.25 0.110 0.090 0.075
38 03750 |3M6 0188 0.31 0.140 0.115 0.105
0.50 @ 0.165 0.155
0.50 0.160 0125 0.125
76 04375 | 7m2 0219 oo A oz o
0.50 0175 0.130 0.130
122 05000 | 14 0250 0.44 0.215 0155 0.155
0.50 @) 0195 0.185
558 06250 | 516 0312 0.50 0.205 0.145 0.145
063 0.255 0.190 0.190
34 07500 { 3® 0375 0.75 @) 0.325 0.295
0.75 0330 0.255 0.225
78 08750 [ 12 0500 0.87 @ 0.419 0.330
0.75 0.280 0175 0175
1 10000 |erMe 0562 0.87 0.380 0.280 0.280
1.00 @ 0.380 0.380

NOTES:

1. Cup angle may be 118 deg or 130 deg, +5 deg, depending upon screw length and manufacturing process.
2. Cone point angle for these lengths shall be 90 deg: see column Y in Table 5A.

3. These sizes are impractical to manufacture because of point configuration and short length.

4. These screws are covered in Table 5A.
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Table 5C Dimensions of Optional Cup Points

C, C, S
ol;lgr:h:\:lsSIrzee Point Point Point
Sic Screw Diameter Diameter Length
Diameter
Max Min Max Min Max Min

0 0.0600 0.032 0.027 0.027 0.022 0.007 0.004

1 0.0730 0.038 0.033 0.035 0.030 0.008 0.005

2 0.08860 0.043 0.038 0.043 0.038 0.010 0.007

3  0.0990 0.0580 0.045 0.051 0.046 0.01 0.007

4 01120 0.056 0.051 0.059 0.054 0.013 0.008

5 01250 0.062 0.056 0.068 0.063 0.014 0.009

6 0.1380 0.069 0.062 0.074 0.068 0.017 0.012

8 0.1640 0.082 0.074 0.090 0.084 0.021 0.016
10 0.1900 0.095 0.086 0.101 0.095 0.024 0.019
1/4  0.2500 0.125 0.114 0.156 0.150 0.027 0.022
516 03125 0.156 0.144 0.190 0.185 0.038 0.033
38 0.3750 0.187 0.174 0.241 0.236 0.041 0.036
7116 04375 0.218 0.204 0.286 0.281 0.047 0.042
12 0.5000 0.250 0.235 0.333 0.328 0.054 0.049
5/8 0.6250 0.312 0.295 0.425 0.420 0.067 0.062
3/4 0.7500 0.375 0.357 0.523 0.518 0.081 0.076
7/8 0.8750 0.437 0.418 _— —_ —_ -

1 4.0000 0.500 0.480 —_ —_ —_ —_
1-1/8 1.1250 0.562 0.542 —_ — _ —_
1-1/4 1.2500 0.625 0.605 - — _ -_—
1-3/8 1.3750 0.687 0.667 —_ —_ _— _—
1-1/2 1.5000 0.750 0.730 _— — _ _—
1-3/4 1.7500 0.875 0.855 —_— —_ —_ —_

2 2.0000 1.000 0.980 — — — —

NOTES:

1. Type A point shown in Fig. 1 is the cup point dimensioned in Table SA. Types B, C,D,E,
F, and G are typical variations of the cup point which are supplied by some manufacturers.

2. For dimensions not shown above, refer to Table 5A.

SOCKET
SCREWS
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Fig. 1 Optional Types of Cup Points
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J = r" T—»}([Note (1)] J WIDTH OF |<—— T —»+[Note (1)]
OVERCUT
X AN [Note (2)]
™ =
4+ — —_ — I
/ F
LENGTH OF
FLAT
BROACHED SOCKET
DETAILS OF
SOCKET
CHAMFERS
Chamfer depth [Note (3)] —->|
Table 6 Dimensions of Hexagon Sockets
J J J
Nominal Nominal Nominal )
Socket Width Socket Width Socket Width
s°9ket Across Flats sofket Across Flats Socket Across Flats
Size Size Size
Max Min Max Min Max Min
0.028 | 0.0285| 0.0280 | 3716 0.188 | 0.1900 | 0.1875 7/8 0.875 | 0.8850 | 0.8750
0.035 | 0.0355 | 0.0350 | 7/32 0219 { 02217 | 0.2187 1 1.000 1.0200 | 1.0000
0.050 | 0.0510 { 0.0500 1/4 0.250 | 0.2530 | 0.2500 | 1-1/4 1.250 1.2750 | 1.2500
116 0.062 | 0.0635 | 0.0625 | 516 0.312 | 0.3160 ] 03125 1 1-1/2 1.500 | 1.5300 | 1.5000
5/64 0.078 | 0.0791 | 0.0781 3/8 0.375 { 03790 | 0.3750 § 1-3/4 1.750 | 1.7850 | 1.7500
32 0.094 | 0.0952 | 0.0937 § 716 0438 | 04420} 04375 2 2.000 | 2.0400 | 2.0000
7/64 0.109 | 0.1111 | 0.1094 12 0.500 | 0.5050 | 0.5000 | 2-1/4 2.250 | 2.2950 | 2.2500
1/8 0.125 | 0.1270 | 0.1250 9/16 0.562 | 0.5680 | 0.5625 | 2-3/4 2750 | 2.8050 | 2.7500
9/64 0.141 0.1426 | 0.1406 5/8 0.625 | 0.6310 | 0.6250 3 3.000 | 3.0600 | 3.0000
5/32 0.156 | 0.1587 { 0.1562 3/4 0.750 | 0.7570 | 0.7500
NOTES TO TABLE 6:

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 percent flat
length reduction in the maximum dimension across flat hexagon for socket sizes up to and including 1 in., and
30 percent for larger sockets. The maximum overcut on any one of the six flats shall not exceed a 40 percent
reduction in fiat length for any size socket.
3. Where haxagon sockets are chamfered, the depth of chamfer shall not exceed 10 percent of the nominal socket
size for sizes up to and including 1/16 in., and 7.5 percent for larger sizes. For chamfered sockets, it is permis-
sible for the NOT GO socket gage to enter to the depth of chamfer as specified in Appendix |, page G-38.
4. Sockets up to and including 1 in. nomina! size shall be checked in accordance with the hexagon socket gages
and gaging specified in Appendix |. Suitability of larger sockets shall be determined by means of direct mea-

surement for various technical and economic reasons.
. Dimensions of sockets apply before plating. When plated, see Para. 2.1 of General Data for gaging.
. Broach petals at the bottom of the socket are permissible.
. For additional requirements, see Introductory Notes and General Data, page G-1.

-~ ;o

@2003 Industrial Fasteners Institute

G——33)




ASME

)CKET SOCKET CAP, SHOULDER, SET SCREWS, B85
'RE& HEX, AND SPLINE KEYS 2002
N
P
ld-T—v-[NOTE M M [« T >+ NOTE (1)]
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+ {—= s L —
DETAILS OF
SOCKET
CHAMFERS §
—>| «—— CHAMFER DEPTH |
[NOTE (2)] ot
Table 7 Dimensions of Spline Sockets
Nominal Number M N P
Socket u " Socket Major Socket Minor Width of
and Key o Diameter Diameter Tooth
Size Teeth -
Max Min Max Min Max Min
0.033 4 0.0350 0.0340 0.0275 0.0260 0.0120 0.0115
0.048 4 0.050 0.049 0.0395 0.038 0.017 0.016
0.048 ] 0.050 0.049 0.041 0.040 0.011 0.010
0.060 6 0.062 0.061 0.051 0.050 0.014 0.013
0.069 4 0.071 0.070 0.0545 0.053 0.021 0.020
0.072 6 0.074 0.073 0.064 0.063 0.016 0.015
0.076 4 0.079 0.078 0.0575 0.056 0.023 0.022
0.096 6 0.098 0.097 0.082 0.080 0.022 0.021
0.1 6 0.115 0.113 0.098 0.096 0.025 0.023
0.133 6 0.137 0135 0.118 0.116 0.030 0.028
0.145 6 0.149 0.147 0.128 0.126 0.032 0.030
0.168 6 0.173 0171 0.150 0.147 0.036 0.033
0.183 6 0.188 0.186 0.163 0.161 0.039 0.037
0.216 6 0.221 0.21¢9 0.180 0.188 0.050 0.048
0.251 8 0.256 0.254 0.221 0219 0.060 0.058
0.2 6 0.298 0.296 0.254 0.252 0.068 0.066
0.372 6 0.380 0.377 0.319 0.316 0.002 0.089
0.454 6 0.463 0.460 0.386 0.383 0.112 0.109
0.595 6 0.604 0.601 0.509 0.506 0.138 0.134
0.620 6 0.631 0.627 0.535 0.531 0.149 0.145
0.698 6 0.709 0.705 0.604 0.600 0.168 0.164
0.790 6 0.801 0.787 0.685 0.681 0.189 0.185

NOTES TO TABLE 7:

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

2. Where spline sockets are chamfered, the depth of chamfer shall not exceed 10 percent of the nominal
sacket size for sizes up to and including 0.060 in., and 7.5 percent 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
Appendix |, page G-38.

3. Where both six and four splines are available, six splines will be supplied unless four splines are ordered.

4. Broach petals at the bottom of the socket are permissible.

5. For additional requirements see introductory Notes and General Data, page G—1.
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[Note (1)}
Table 8 Dimensions of Hexagon Keys and Bits
Y ) c R L K
Nominal
. Hexagon Hexagon Length
Key or Bit Width Across | Width Across Length Radlus Leng™ | Chamter
. andst Flats Comers Short Arm Series | Long Arm Serles | ®f Bend} ©
kot .
Max Min Max Min Max Min Max Min Max Min Min 10.062 Max
0.028 | 0.0280 | 0.0275 | 0.0314 | 00300 | 0312 | 0.125 1312 | 1125 | 2688 | 2500 | 0.062 0.003
. 0.035 | 0.0350 | 0.0345 | 0.0393 | 0.0378 | 0438 | 0.250 1312 | 1125 | 2766 | 2578 | 0.062 0.004
0.050 | 0.0500 | 0.0490 | 0.0560 | 0.0540 | 0625 | 0.438 1750 | 1562 | 2938 | 2750 | 0.062 0.006
e 0062 | 00825 | 0.0615 | 00701 | 0.0680 | 0656 | 0.469 1844 | 1856 | 3094 | 2906 | 0062 0.008
584 0078 | 0.0781 | 0.0771 | 0.0880 | 0.0859 | 0.703 | 0.516 1969 | 1781 | 3281 | 3094 | 0078 0.008
332 0094 | 0.0037 | 0.0927 | 0.1058 | 0.1035 | 0.750 | 0.562 2004 | 1006 | 3469 | 32811 0094 0.009
7564 0409 | 0.1094 | 0.1079 | 0.1238 | 0.1210 | 0797 | 0609 | 2219 | 2031 | 3656 | 3.468 | 0.109 0.014
18 04125 | 01250 | 0.1235 | 01418 [ 01300 | 0.844 | 0656 | 2344 | 2156 | 3844 | 3656 | 0.125 0.015
9/64 0.141 | 0.1406 | 0.1391 | 0.1593 { 0.1566 | 0.8¢1 | 0.703 2469 | 2281 | 4031 | 3844 | 0141 0.016
532 0.456 | 01562 | 0.1547 | 0.1774 | 01745 | 0938 | 0.750 2594 | 2406 | 4219 4031 | 0.156 0016
316 0188 | 0.1875 | 0.1860 | 02135 | 0.2105 | 1.031 | 0844 2844 | 2656 | 4594 | 4406 | 0.188 0.022
732 0219 | 02187 | 0.2172 | 02490 | 02460 | 1.125 | 0938 | 3004 | 2906 | 4969 | 4781 | 0219 0.024
174 0250 | 0.2500 | 0.2485 | 0.2845 | 0.2815 | 1.219 | 1.031 3344 | 3156 | 5344 | 5156 | 0250 0.030
516 0312 | 03125 | 0.3110 | 0.3570 | 0.3531 | 1.344 | 1.156 3844 | 3656 | 6084 | 5906 | 0312 0.032
38 0375 | 03750 | 03735 | 0.4285 | 04238 | 1469 | 1.281 4344 | 4156 | 6844 | 6656 | 0375 0.044
716 0438 | 04375 | 04355 | 05005 | 0.4944 | 1594 | 1406 | 4844 | 4656 | 7594 | 7.406 | 0438 0.047
12 0500 | 05000 | 0.4975 | 0.5715 | 05650 | *.718 | 1.531 5344 | 5156 | 8344 { 8156 | 0500 0.050
o6 0582 | 05625 | 05600 | 06420 | 0.6356 | 1844 | 1656 | 5844 | 5656 | 9.094 | 8906 | 0562 0.053
58 0625 | 06250 | 06225 | 0.7146 | 0.7080 | 1.969 | 1.781 6344 | B.156 ] 9844 | 9656 | 0625 0.055
a4 0750 | 0.7500 | 0.7470 | 0.8580 ] 0.8512 | 2.219 | 2.031 7344 1 7456 | 11.344 | 11156 | 0.750 0.070
758 0875 | 08750 | 0.8720 | 1.0020 { 0.9931 | 2489 | 2281 8.344 | B.156 | 12.844 | 12656 | 0.875 0.076
1 1000 | 10000 ] 09970 | 11470 | 11350 | 2719 | 253 9344 | 9.156 | 14.344 | 14.156 | 1.000 0.081
1-1/4 1250 | 1.2500 | 12430 | 14337 | 14138 | 3250 | 2.750 | 11.500 | 11.000 1250 | 3750 | 0.092
142 1500 | 15000 | 1.4930 | 1.7204 | 1.6981 | 3.750 | 3.250 |} 13.500 | 13.000 1500 | 4500 | o0.104
1-334  1.750 | 1.7500 | 1.7430 | 20072 | 19825 | 4250 | 3.750 | 15.500 | 15.000 1750 | 5250 | o0.115
2 2000 | 2.0000 | 1.9030 | 22939 | 22668 | 4750 | 4.250 { 17.500 | 17.000 2000 | 6000 | 0.126
24/4 2250 | 22500 | 2.2430 | 25807 | 25511 ] 5250 | 4.750 | 19.500 | 15.000 2250 | 6750 | 0.137
2514 2750 | 27500 | 27420 | 3.1541 | 3.1187 | 6250 | 5.750 | 23.500 | 23.000 2750 | 8250 | 0.159
3 3.000 | 3.0000 | 2.0920 | 3.4409 | 34030 | 6750 | 6250 | 25.500 | 25.000 3000 | 9.000 | 0.471
See Notes 2 7 4 1
NOTES TO TABLE 8: 3. Material (Steel Alloy). Hexagon keys and bits shall be

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

2. Any truncation or rounding of hexagon comers within
the specified across-corner dimensions shall be evident
on all corners.

fabricated from an atloy steel having two or more of the
following alloying elements: chromium, nickel, molybde-
num, or vanadium, in sufficient quantity to assure that the
specified minimum hardness of 48 HRC at the surface for
sizes up to and including 3/8 in., and 45 HRC for sizes
over 3/8 in., is met when hexagon keys and bits are hard-
ened by quenching from the austenitizing temperature and
tempered.
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NOTES TO TABLE 8 CONT.

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

5. For plated hexagon keys and bits, all dimensions are
before piating. Because of the high hardness of these prod-
ucts, it is recommended that they not be electroplated.

6. For applicability of keys and bits to various socket screw
types and sizes, see Appendix B, page G—43.

7. Hexagon Keys are furnished as Short Arm or Long Arm
Series.

8. 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, prefer-
ably 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, 1/8 Short Arm Series

Hexagon Key, ASME B18.3, 1/8 Long Arm Series, Nickel
Plated

Hexagon Key Bit, ASME B18.3, 1-1/2 Hex

9. For formulas for dimensions, see Appendix C, page G-
46.
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Table 9 Dimensions of Spline Keys and Bits
M w N B C R K
Nominal
. Number Length
Key and Major Minor Width of Radius
Sockst Diametsr Diameter of Space Length Short Arm Long Am | orgeng | Chamfer
Size Spiines Saries Serles
Max Min Max Min Max Min Max Min Max Min Max Min Min Max
0.033 | 0.0330 | 0.0320 ] 0.0250 | 0.0240 0.0140| 0.0130 ] 0312 | 0125 | 1.312 | 1.125 0.062 0.003
0.048 | 0.0480 | 0.0470 | 0.0370 | 0.0360 0.0190 | 0.0180 | 0.438 | 0.250 | 1.312 | 1.125 0.062 0.004
0.048 | 0.0480 | 0.0470 | 0.0380 | 0.0380 0.0130] 0.0120 | 0438 | 0.250 | 1.312 | 1.125 0.062 0.004
0.060 | 0.0600 | 0.0590 | 0.0490 | 0.0480 0.0160) 0.0150 | 0.625 | 0.438 | 1.750 | 1.562 0.062 0.006
0.069 | 0.0690]0.0680 | 0.0510 | 0.0500 0.0260 | 0.0250 | 0656 | 0.469 | 1.844 | 1.656 0.062 0.007
0.072 {0.0720]0.0710 | 0.0620 | 0.0610 0.0190 ]| 0.0180 | 0656 | 0.469 | 1844 | 1.656 0.062 0.008
0.078 | 0.0760 | 0.0750 | 0.0530 { 0.0520 0.0280 § 0.0270 | 0.656 | 0.469 | 1.844 | 1.656 0.062 0.008
0.096 | 0.0960C | 0.0850 | 0.0790 | 0.0775 0.0240] 0.0230| 0703 | 0.516 | 1969 | 1.781 0.078 0.008
0.111 0.1110 | 0.1100 | 0.0840 | 0.0925 0.0280]0.0270 | 0.750 | 0.562 | 2.Q84 | 1.906 0.094 0.009

0.0340 | 0.0320 | 0797 | 0l60e | 2219 | 2031 | 3.656 | 3469 | 0125 | 0014
0.0355 | 00340 | 0.844 | 0656 | 2344 | 2.156 | 3844 | 3656 | 0125 | 0.015

0.0410 | 0.0380 | 0.891 | 0.703 | 2.469 | 2.281 | 4.031 | 3.844 | 0.156 0.016
0.0440 | 0.0425] 0.938 | 0.750 | 2.594 | 2.406 | 4.219 | 4031 | 0.156 0.016
0.055010.0535} 1.031 | 0.844 | 2.8 2656 | 4594 | 4406 | 0.188 0.022
0.0655 | 0.0640 ] 1.125 | 0.938 | 3.0¢ 2906 | 4969 | 4781 | 0219 0.024

00775} 00760 1.219 | 1.031 | 3.344 | 3.156 | 5344 | 5156 | 0.250 0.030
0.0975 ] 0.0960 | 1.344 | 1.156 | 3.844 | 3.656 | 6.094 | 5906 | 0312 0.032
0.1185 | 0.1170 | 1.469 | 1281 | 4.344 | 4156 | 6.844 | 6656 | 0.375 0.044
0.1460 | 0.1445 | 1.719 | 1531 | 5.344 | 5,156 | 8.344 | 8.156 | 0.500 0.050

0.1615 0.1580 | 1.844 | 1.656 | 5.844 | 5656 | 9.094 | 8906 | 0.500 0.053
0.1805] 0.1780 | 1.844 | 1856 | 5.844 | 5.656

0.133 | 0.1330§0.1310 | 0.1140 | 0.1120
0.145 §0.1450] 0.1435 | 0.1240 | 0.1225

0.168 | 0.1680 | 0.1660 | 0.1440 | 0.1420
0.183 | 0.1830 | 0.1815 | 0.1580 | 0.1565
0216 | 0.2460 | 0.2145 | 0.1840 | 0.1825
0.251 |} 0.2510 ] 0.2495 | 0.2140 | 0.2125
0.281 |0.2910{0.2895 | 0.2460 | 0.2445
0.372 | 0.3720|0.3705 | 0.3100 | 0.3085
0.454 | 0.4540 | 0.4525 | 0.3770 | 0.3755
0,595 | 0.5950 | 0.5935 | 0.5000 | 0.4975

0.620 | 0.6200 | 0.6175 ] 0.5240 | 0.5215

ocomjloooa|looan|oooaldm |0 b b

0.698 | 0.6980 | 0.6955 | 0.5930 | 0.5905 . 0.562 0.055
0.790 | 0.7900 | 0.7875 | 0.6740 | 0.6715 0.1975] 0.1950 | 1.969 | 1.781 | 6.344 | 6.156 0.625 0.070
See
Notes 6 1
NOTES:

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

2. Material (Steel Alloy). The spline keys shall be fabricated from an alloy steel having two or more of the following alioying elements:

chromium, nickel, molybdenum, or vanadium, in sufficient quantity to assure that the specified minimum hardness of 48 HRC at the

surface for sizes up to and inciuding 0.372 in., and 45 HRC for sizes over 0.372 in., is met when spline keys are hardened by quenching

from the austenitizing temperature and tempered.

For plated keys, all dimensions are before plating. Because of the high hardness of these products, it is recommended that they not be

electroplated.

. For applicability of keys to various socket screw types and sizes, see Appendix B, page G—43.

. Bits are available, but lengths have not been standardized.

. Spline keys shall be furnished as Short Arm Series or Long Arm Series.

. Designation. To promote uniformity and understanding in communications relating to products conforming to this standard, it is recom-
mended that Spline Keys be designated in accordance with the following data, preferably in the sequence shown:

«

~N o

{a) preduct name (b) designation of the standard {c) nominal key size
(d) series (e) protective finish, if required
EXAMPLES:

Spline Key, ASME B18.3, 0.111 Short Arm Series
Spline Key, ASME B18.3, 0.372 Long Arm Series, Nickel Plated
8. For formulas for dimensions, see Appendix C, page G—46.
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SOCKET SOCKET CAP, SHOULDER, SET SCREWS, ‘;f:;’g
% HEX, AND SPLINE KEYS 2002
APPENDIX1
GAGES AND GAGING FOR HEXAGON AND SPLINE SOCKETS
(This Appen.dix is mandatory and is placed after the main text for convenience.)
GENERAL GAGING OF SPLINE SOCKETS

The gages specified herein are intended
for use in determining the acceptability of sock-
ets up to and including the 1 in. nominal hexa-
gon socket size and the 0.790 in. nominal spline
socket size. Suitability of hexagon sockets of
nominal sizes larger than 1 in. shall be deter-
mined by direct measurement for various tech-
nical and economic reasons. For dimensions of
gages for sockets and spline sockets, see Tables
IA and IB.

GAGING OF HEXAGON SOCKETS

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

For hexagon sockets that are not cham-
fered, the NOT GO gage member shall not en-
ter any of the three across-flat dimensions of
the socket for nominal socket sizes of 1/8 in.
and larger, and the hexagonal NOT GO gage
member shall not enter the socket for nominal
socket sizes smaller than 1/8 in.

For chamfered hexagon sockets, the
NOT GO gage member shall be permitted to
enter only to a depth equivalent to 10 percent of
the nominal socket size for nominal socket sizes
up to and including 1/16 in., and to 7.5 percent
of the nominal socket sizes for larger sockets.

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

For spline sockets that are not cham-
fered, the NOT GO gage member shall not en-
ter the socket.

For chamfered spline sockets, the NOT
GO gage member shall be permitted to enter
only to a depth equivalent to 10 percent of the
nominal socket size for nominal socket sizes up
to and including 0.060 in., and to 7.5 percent of
the nominal socket size for larger sockets.

GAGES

Gages shall be made from any grade of
steel, through hardened and tempered to 60
HRC minimum. They shall be thermally stabi-
lized and given suitable surface treatment to
obtain maximum abrasion resistance.

The form of hexagonal and spline gage
members shall be within the tolerance zone
specified. See ASME Y14.5M, Engineering
Drawing and Related Documentation Praclices,
Dimensioning and Tolerancing.

The surface roughness on hexagon and
spline flats shall be 8 pin. (arithmetical average)
maximum. See ASME B46.1, Surface Texture.

(6—38
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ASME SOCKET CAP, SHOULDER, SET SCREWS, SOCKET
; , AN INE KEYS SCREWS
316 HEX, AND SPLINE —
</ I:jCD: KStandard handle I<_ D = E

é F 41 Go_ . NOT GO[ ] . L_fr—_i__blj_
B | 12500 2530 {F '
Tn:gcdai::eﬂsrigﬁnd Mark with size [ Mark with size \— NOT GO member
GO member A mio) &

5 deg chamfer optional

A

Appendix |, Table IA Dimensions of Gages for Hexagon Sockets

\«

GO Member
Construction for

Optional
Small Sizes

o o
sl i=o:

to dimension

NOT GO Member Optional
Construction for Small Sizes

A B C D E F G
Nominal GO Gage GO Gage GO Usable NOT GO NOT GO NOT GO Gage
Socket Width Across Width Across Gage Gage Gage Gage Width Across
Size Flats Comers Length | Length Width Thickness Comers
Max Min Max Min Min Min 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 | 00393 | 0.093 0.093 | 0.0355 | 0.0354 0.0386 | 0.0381

0.050 | 0.0501 | 0.0500 | 0.0562 | 0.0560 { 0.187 0.187 | 0.0510 | 0.0509 0.0550 | 0.0545

116 0,062 | 0.0626 | 0.0625 | 0.0703 | 0.0701 | 0.187 0.187 | 0.0635 | 0.0634 0.0688 | 0.0683

564  0.078 | 0.0782 ] 0.0781 | 0.0882 | 0.0880 | 0.187 0.187 | 0.0791 | 0.0790 0.0862 | 0.0857

3/32 0.094 | 0.0939 | 0.0937 { 0.1060 | 0.1058 | 0.250 0.250 | 0.0952 | 0.0950 0.1036 | 0.1031

764  0.109 | 0.1096 | 0.1094 | 0.1240 | 0.1238 | 0.250 0.250 | 0.1111 | 0.1109 0.1212 | 0.1207
1/8  0.125 | 0.1252 | 0.1250 | 0.1420 | 0.1418 | 0.250 0.250 | 0.1270 | 0.1268 | 0.057 | 0.055
9/64  0.141 | 0.1408 | 0.1406 | 0.1595 | 0.1593 | 0.250 0.250 | 0.1426 | 0.1424 | 0.064 | 0.062
6/32 0.156 | 0.1564 | 0.1562 | 0.1776 | 0.1774 | 0.250 0.250 | 0.1587 { 0.1585 1 0.071 | 0.069
3/16  0.188 | 0.1877 | 0.1875 | 0.2137 | 0.2136 | 0.250 0.375 | 0.1900 | 0.1898 | 0.088 | 0.086
7132 0219 | 0.2189 | 0.2187 | 0.2492 | 0.2480 | 0.250 0.437 | 02217 | 02215 | 0.102 | 0.100
1/4 0.250 | 0.2502 | 0.2500 | 0.2848 | 0.2845 | 0.312 0500 | 02530 | 0.2528 | 0.117 | 0.115
5§16  0.312 | 0.3127 | 0.3125 | 0.3573 | 0.3570 | 0312 0625 | 0.3160 | 0.3158 | 0.150 | 0.148
3/8 0375 0.3752 | 0.3750 | 0.4288 | 0.4285 | 0.500 0.750 | 0.3790 | 0.3788 | 0.180 | 0.178
7116  0.438 | 0.4377 | 04375 | 0.5008 | 0.5005 | 0.500 0875 | 04420 | 04418 | 0211 0.209
42 0500 | 05002 | 0.5000 | 0.5718 | 0.5715 | 0.500 1.000 | 0.5050 | 0.5048 | 0.241 | 0.239
9/16  0.562 | 0.5627 | 0.5625 | 0.6424 | 0.6420 | 0.750 1.125 | 0.5680 | 0.5678 | 0.268 | 0.267
5/8 0625 | 06252 | 06250 | 0.7150 | 0.7146 | 0.750 1.250 | 0.6310 | 0.6308 | 0.302 | 0.300
3/4 0.750 | 0.7502 | 0.7500 | 0.8585 | 0.8580 0.750 1500 | 0.7570 | 0.7568 | 0.384 0.362
718 0.875 | 0.8752 | 0.8750 | 1.0025 | 1.0020 0.875 1.750 | 0.8850 | 0.8848 | 0.423 0421
1 1.000 | 1.0002 { 1.0000 | 1.1475 | 1.1470 | 1.000 2.000 { 1.0100 | 1.0098 | 0.489 | 0487

( © 2003 Industrial Fasteners Institute
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o SOCKET CAP, SHOULDER, SET SCREWS, ASME

. B18.3
% HEX, AND SPLINE KEYS 2002
—{ D [«
F Standard handle < 5 deg
D N\ - !
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2535 231
: [ te
GO member Mar('qur:i':l Size M'“‘("é pamn o NOT GO member
€ ) e B A —t

\|\ ___________ -:\ 5 deg c —-ICF—
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4 SPLINE \/ GO Gage 6 SPLINE
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Appendix |, Table IB Dimensions of Gages for Spline Sockets

A B c D E F G

Nominal | Number GO Gage GO Gage GO Gage NOT GO
Socket of Major Minor Space LC::g;‘ SD':':::: Length Gage

Size | Splines Diameter Diameter Width 9 Diameter

Max Min Max Min Max Min Min + 0.0020 Min Basic (1)
0.033 4 0.0337 | 0.0335 | 0.0252 | 0.0250 | 0.0125 | 0.0123 | 0.0625 0.0350 0.093 0.0275
0.048 4 0.0487 | 0.0485 | 0.0372 | 0.0370 | 0.0175 | C.0173 | 0.0625 0.0520 0.187 0.0395
0.048 & 0.0487 | 0.0485 | 0.0397 { 0.0395 | 0.0115 | 0.0113 | 0.0625 0.0520 0.187 0.0410
0.060 6 0.0607 | 0.0605 | 0.0497 { 0.0485 | 0.0145 | 0.0143 | 0.0625 0.0625 0.187 0.0510
0.069 4 0.0697 | 0.0695 | 0.0517 { 0.0515 | 0.0215 | 0.0213 | 0.0625 | 00700 | 0.187 | 0.0545
0.072 8 0.0727 | 0.0725 | 0.0627 | 0.0625 | 0.0165 | 0.0163 | 0.0625 0.0730 0.187 0.0640
0.076 4 0.0767 | 0.0765 | 0.0547 | 0.0545 | 0.0235 | 0.0233 | 0.0625 0.0770 0.187 0.0575
0.096 8 0.0967 | 0.0965 | 0.0797 | 0.0795 | 0.0225 } 0.0223 | 0.0938 0.0980 0.250 0.0820
0.411 8 0.1127 | 0.1125 | 0.0957 | 0.0955 | 0.0255 | 0.0253 | 0.0938 0.1130 0.250 0.0980
0.133 6 0.1347 | 0.1345 | 0.1157 | 0.1155 | 0.0305 | 0.0303 | 0.0938 0.1360 0.250 0.1180
0.145 6 0.1467 | 0.1465 | 0.1257 | 0.1255 | 0.0325 | 0.0323 | 0.1250 0.1470 0.250 0.1280
0.168 ] 0.1707 | 0.1705 | 0.1467 | 0.1465 | 0.0365 | 0.0363 | 0.0938 0.1719 0.250 0.1500
0.183 6 0.1857 | 0.1855 | 0.1607 } 0.1605 | 0.0395 | 0.0393 | 0.1875 0.1875 0.375 0.1630
0.216 6 0.2187 | 0.2185 | 0.1877 | 0.1875 | 0.0505 | 0.0503 | 0.1875 0.2187 0.437 0.1900
0.251 6 0.2537 | 0.2535 | 0.2187 | 0.2185 | 0.0605 { 0.0603 | 0.2500 0.2570 0.500 0.2210
0.291 <] 0.2957 | 0.2955 | 0.2517 | 0.2515 | 0.0685 { 0.0683 | 0.2500 0.2968 0.625 0.2540
0372 6 0.3767 | 0.3765 | 0.3157 | 0.3155 | 0.0925 | 0.0923 | 0.3750 0.3770 0.750 0.3190
0.454 6 0.4597 | 04595 | 0.3827 | 0.3825 | 0.1125 { 0.1123 | 0.3750 0.4687 0.875 0.3860
0.595 6 0.6007 | 0.6005 | 0.5057 | 0.5055 | 0.1385 | 0.1383 | 0.5000 0.6094 1.000 0.5090
0.620 6 0.6267 | 0.6265 | 0.5307 | 0.6305 | 0.1495 { 0.1493 | 0.5000 0.6406 1.000 0.5350
0.698 6 0.7047 | 0.7045 | 0.5997 | 0.5995 | 0.1685 | 0.1683 | 0.5000 0.7187 1.125 0.6040
0.790 6 0.7967 | 0.7965 | 0.6807 | 0.6805 | 0.1895 | 0.1893 | 0.5625 0.7969 1.250 0.6850

NOTE:

1. Class Y plug gage tolerances shall apply.

[G —40 © 2003 Industrial Fasteners Institute)




gfs""g SOCKET CAP, SHOULDER, SET SCREWS, SOCKET
2002 HEX, AND SPLINE KEYS SCREWS

APPENDIX I
PROTRUSION GAGING OF FLAT COUNTERSUNK HEADS

(This Appendix is mandatory and is placed after the main text for convenience.)

Suitability of flat countersunk head
screws for application in countersinks designed
to the principal dimensions of the screws shall
be determined by use of a protrusion gage as
illustrated below.

The protrusion dimensions and the gage
diameters are specified in Table 2A.

To ensure adequate service life, the pro-
trusion gage should be made of tool steel hav-
ing a hardness of not less than Rockwell C60
(60 HRC).

If heads meet the original flushness re-
quirements in a flushness gage, as established
in ASME B18.3-1986 and prior issues, they are
acceptable, and they will meet current require-
ments. The flushness gage must meet, or be
more discriminating than, the original flushness
gage requirement (flush in an 82 deg by “A” di-
ameter countersink). The original flushness tol-
erances are included for information only, see
Appendix C, page G—45.

{P

SN

N GAGE]
AN

N

A
GAGE THICKNESS
*(OPTIONAL)

l— G —»

APPENDIX Il
STRAIGHTNESS GAGE AND GAGING

The Appendix Il of B18.2.1 is identical and found on page C-28.

(@ 2003 Industrial Fasteners Institute
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OCKET SOCKET CAP, SHOULDER, SET SCREWS, g?’s"_g

CREWS HEX, AND SPLINE KEYS 2002

APPENDIX A
DRILL AND COUNTERBORE SIZES FOR SOCKET HEAD CAP SCREWS
(This Appendix is not part of ASME B18.3-2002, and is included here for information purposes only.)

[Note (3)]7 [Note (3}]

W\\iﬁ

—|— —D- B(J._—._..——_—A._
60 deg lL 60deg

= I

Table A1 Drill and Counterbore Sizes for Socket Head Cap Screws

.
3

A B c
Nominal Size Nominal Drill Size
or
Basic Screw Close Fit Normal Fit C;I.il::.r:);re Countersink
Diameter Number or Decimal Number or Decimal
Fractional Size Size Fractional Size Size
0 0.0600 51 0.067 49 0.073 1/8 0.074
1 0.0730 46 0.081 43 0.089 5/32 0.087
2 0.0860 3132 0.094 36 0.106 3/16 0.102
3  0.0990 36 0.106 31 0.120 7132 0.115
4 01120 18 0.125 29 0.136 132 0.130
5 0.1250 9/64 0.141 23 0.154 1/4 0.145
6 0.1380 23 0.154 18 0.170 9/32 0.158
8 0.1640 15 0.180 10 0.194 5116 0.188
10 0.1900 5 0.206 2 0.221 318 0.218
1/4  0.2500 17/64 0.266 9/32 0.281 7116 0.278
516 0.3125 21/64 0.328 11132 0.344 17132 0.346
3/8 0.3750 25/64 0.391 13/32 0.406 5/8 0.415
7/116  0.4375 29/64 0.453 16/32 0.469 23/32 0.483
12 0.5000 33/64 0.5186 17132 0.531 1316 0.562
5/8 0.6250 41/64 0.641 21/32 0.656 1 0.689
314 07500 49/64 0.766 25132 0.781 1-3116 0.828
718 08750 57/64 0.891 29732 0.906 1318 0.963
1 1.0000 1-1/64 1.016 1-17/32 1.031 1-5/8 1.100
1-1/4  1.2500 1-9/32 1.281 16116 1312 2 1.370
112 1.5000 1-17/32 1531 1-9/16 1562 2-38 1.640
1-3/4 17500 1-25/32 1.781 1-13/16 1.812 2-3/4 1.910
2 2.0000 2-1/32 2.031 2-1116 2.062 3-1/8 2.180
See Notes 1 2 3

NOTES:

1. Close Fit. The close fit is normally limited to holes for those lengths of screws that are threaded to the head (see Table 1C) 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.

2. Normai 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 aliowable 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.

3. Countersink. It is considered good practice to countersink or break the edges of holes that ara smaller than F (max) (see Table 1B, page
G~7) 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 comer relief, however, should not be larger than is necessary to
ensure that the fillet on the screw is cleared. Normally, the diameter of countersink does not have to exceed F (max) (see Table 1B).
Countersinks or corner reliefs in excess of this diameter reduce the effactive bearing area and introduce the possibility of embedment
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.

CG — 42 © 2003 Industrial Fasteners Institute)
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5002 HEX, AND SPLINE KEYS Sorews

APPENDIX B

APPLICABILITY OF KEYS AND BITS TO VARIOUS SOCKET SCREW TYPES AND SIZES
(This Appendix is not part of ASME B18.3-2002, and is included here for information purpcses only.)

Table B1 Applicability of Hexagon Keys and Bits

Nominal Cap Fiat Countersunk Button Head Shoulder Set Low Head
Key or Bit Screws Head Cap Screws Cap Screws Screws Screws Cap Screws
Size Nominal Screw Sizes
0.028 0
0.035 0 0 1and 2
0.050 0 tand 2 1and 2 3and 4 4
1116 0.062 1 3and 4 3and 4 S5and 6 5and 6
5/64 0.078 2and 3 5and 6 Sand 6 8 8
32 0.094 4and 5 8 8 10 10
7/64 0.109 6
18 0.125 10 10 114 114 1/4
9/64 0.141 8
5132 0.156 10 1/4 14 516 5/16 516
3716 0.188 1/4 5116 5/16 358 318 38
7132 0.219 38 38 7116 7H6
1/4 0.250 5116 716 112 12 12
5/16 0.312 358 12 12 5/8 5/8 5/8
38 0.375 716 and 112 5/8 58 3/4 3/4
7/16 0.438
12 0.500 5/8 3/4 1 7/8
916 0.562 7/8 1 and 1-1/8
5/8 0.625 3/4 1 1-1/4 1-1/4 and 1-3/8
3/4 0.750 7/8 and 1 1-1/8 1-12
7/8 0.875 1-1/8 and 1-1/4 1-1/4 and 1-3/8 1-1/2
1 1.000 1-3/8 and 1-1/2 1172 1-3/4 1-3/4 and 2
1-1/4 1.250 1-3/4 2
1-1/2 1.500 2
1-3/4 1.750 2-1/4 and 2-1/2
2 2.000 2-3/4
2-1/4 2.250 3 and 3-1/4
2-3/4 2.750 3-1/2 and 3-3/4
3 3.000 4

Table B2 Applicability of Spline Keys and Bits

Nominal Cap Flat Countersunk Button Head Set
Key Screws Head Cap Screws Cap Screws Screws
Size Nominal Screw Sizes
0.033 Oand 1
0.048 0 0 2and 3
0.060 0 tand 2 1and 2 4
0.069 5
0.072 1 Jand 4 Jand 4 5and 6
0.076 6
0.096 2and 3 5and 6 5and 6 8
0.111 4and 5 8 8 10
0.133 6
0.145 10 10 1/4
0.168 8
0.183 10 1/4 114 5116
0.216 1/4 5116 516 3/8
0.251 33 38 716
0.291 516 7/16 172
0.372 3’ 12 172 5/8
0.454 718 and 1/2 5/8 and 3/4 5/8 3/4
0.595 5/8 78
0.620 3/4
0.898 78
0.790 1
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APPENDIXC
FORMULAS FOR DIMENSIONS

(This Appendix is not part of ASME B18.3-2002, and is included here for information purposes only.)

Hexagon and Spline Socket Head Cap Screws

Body Diameter D, Table 1A, page G—4
D (max) = Basic or nominal size — see Table 1A , page G—4, for values
D {min) = Minimum major diameter Class 3A UNRF threads for sizes 0 thru 1 in., Table 4, page A-46
= Minimum major diameter Class 3A UNRC threads for sizes over 1 in.

Head Diameter A, Table 1A
A (max) = See Table 1A for value for sizes 0 thru 10
1.50D (max) for sizes 1/4 in. thru 4 in.

A (max) - 0.021 D (max)

Head Height H, Table 1A
H (max) = D (max)

H (min) = H (max) - 0.012 D (max)

Head Side Height S, Table 1A
S (min) = 0.90H (max)

A (min)

Key Engagement T, Table 1A
T {min) = 0.50H (max) - 0.005

Wall Thickness G, Table 1A
G (min) = 0.34H (max) for sizes 0 thru 10
= 0.38H (max) for sizes 1/4 in. thru 4 in,

Hexagon and Spline Socket Flat Counersunk Head Cap Screws

Body Diameter D, Table 2A, page G-15
D (max) = Basic or nominal size — see Table 2A for values
D (min) = Minimum major diameter Class 3A UNRF threads for sizes 0 thru 1 in.
= Minimum major diameter Class 3A UNRC threads for sizes over 1 in.

Head Diameter A, Table 2A
A (max) Theor. Sharp = No formula for sizes 0 thru 3 — see Table 2A for values
= 2D (max) + 0.031 for sizes 4 thru 3/8 in.
= 2D (max) — 0.031 for 7/16 in. size
= 2D (max) — 0.062 for sizes 1/2 in. thru 1-1/2 in.
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APPENDIX C (Cont.)
FORMULAS FOR DIMENSIONS

Maximum Head Height H, Table 2A, page G-15

[ A (max) —2 D (max) ]

H maximum (ref) = cot 41 deg

Head Protrusion, Table 2A

Original Flushness Tolerance!

Nominal Flushness Nominal Flushness
Size Tolerance Size Tolerance
0 0.0600 0.006 3/8 0.3750 0.018
1 0.0730 0.007 7/16 0.4375 0.018
2 0.0860 0.008 12 0.5000 0.018
3 0.0990 0.010 5/8 0.6250 0.022
4 0.1120 0.011 3/4 0.7500 0.024
5 0.1250 0.012 7/8 0.8750 0.025
6 0.1380 0.013 1 1.0000 0.028
8 0.1640 0.014 1-1/8 1.1250 0.031
10 0.1900 0.015 1-1/4 1.2500 0.035
1/4 0.2500 0.016 1-3/8 1.3750 0.038
516 0.3125 0.017 1-1/2  1.5000 0.042

NOTE:
1. Tolerance is prior to ASME B18.3-2002.

Key Engagement T (min), Table 2A, page G-15
T (min) = 0.68H — 0.005 for sizes 0 thru 3
= 0.68H for sizes over 3 thru 5/8 in.
= 0.53H approx for sizes 3/4 in. thru 1-1/2 in.

Hexagon and Spline Socket Button Head Cap Screws

Head Diameter A, Table 3, page G-20
A (max)! = 1.90D for sizes 0 thru 10
= 1.75D for sizes 1/4 thru 1/2 in.
= 1.60D for 5/8 in. size

Head Height H, Table 3 Key Engagement T (min), Table 3
H (max)' = 0.53D (min) T (min) = 0.56J (min)
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Hexagon Socket Head Shoulder Screws

Shoulder Diameter D, Table 4, page G~23
D (max) = Nominal size — 0.002
D (min) = D (max) —0.002

Head Diameter A, Table 4
A (max) No formula — see Table 4 for values
A (min) No formula — see Table 4 for values

Head Height H, Table 4
H (max) = 0.50 (nom size) + 0.0625 for sizes 1/4 in. thru 5/8 in.
= 0.50 (nom size) + 0.125 for sizes 3/4 in. thru 1-1/4 in.

Thread Neck Diameter G, Table 4
G (min) = Minimum minor diameter Class 3A thread

Thread Neck Width /, Table 4
/{max) = 2.00 UNC thread pitches

Hexagon and Spline Socket Set Screws
Key Engagement T, and T, Table 5A, page G-26

T, (min) = No formula for sizes 0 thru 10 — see Table 5A for values
= J (nom) for sizes 1/4 in. thru 2 in.
T, (min)' = No formula for sizes 0 thru 10 — see Table 5A for values
= 0.50D for sizes 1/4 thru 3/4 in.
= 0.573D for 7/8 in. size
Ovail Point Radius R, Table 5A Half Dog Point Length Q, Table 5A
R (basic)' = 0.75D Q (basic)! = 0.25D

Half Dog Point Diameter P, Table 5A

P (max)* = 0.667D for sizes 0 thru 10
0.75D - 0.031 for sizes 1/4 in. thru 1/2 in.
0.75D for sizes 5/8 in. thru 2 in.

Hexagon Keys

Radius of Bend R, Table 8, page G-35
R {min) = No formula — see Table 8 for key sizes 0.028 thru 0.050
= W (max) for key sizes 1/16 in. thru 1 in.

Spline Keys

Radius of Bend R, Table 9, G-37

R (min)2 = No formula — see Table 9 for key sizes 0.033 thru 0.133 and 0.168
0.50D for key sizes 0.145, 0.183 thru 0.454, and 0.620 thru 0.790
0.50D + 0.062 for 0.595 key size.

NOTES:
1. Where D is the basic diameter of screw.
2. Where D is the basic diameter of set screw in which socket size is used.
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APPENDIX D
HEXAGON AND SPLINE SOCKET HEAD CAP SCREWS (1936 SERIES)

(This Appendix is not part of ASME B18.3-2002 and is included for informational purposes only.)

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 diam-
eters and/or socket sizes and/or different thread

lengths. Users desiring additional information
on the 1936 Series should refer to Appendix |V
of ASA B18.3-1961, or should consult socket
screw manufacturers.

in the event of an order, unless other-
wise specified, the manufacturer may use the
thread length and length tolerances for 1960 Se-
ries style socket cap screws on 1936 Series style
socket cap screws.
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