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FOREWORD

Although this is the first ASME standard covering helical coil screw thread inserts, they have
been in use for many years. The helical coil screw thread insert was invented in the 1930s and
found initial acceptance in aircraft manufactured and serviced by the Allied Air Forces during
World War II.

Since that time, applications for helical coil inserts have come into broad usage in aerospace,
automotive, and industrial original equipment design, production salvage (repair), and in-service
repair.

Although this usage did include metric spark plug sizes, the regular metric series was delineated
in Europe in the 1950s, and came into production in the inch-using countries in the 1960s.

Subcommittee 29, Threaded Inserts, met initially in May 1989 after authorization by the ASME
B18 Committee to proceed with development of standards covering screw thread inserts.

Following approval by the B18 Committee, the proposal was submitted to the American National
Standards Institute for approval. The 1993 edition was approved by ANSI on February 4, 1993.

In 2008, an update of this Standard was initiated by the ASME B18.29 Subcommittee. After
needed revisions and additions were clearly identified, ballots were properly undertaken. Ballots
resulted in changes related to the ballot comments. In 2009, this Standard was approved by the
B18.29 Subcommittee and the B18 Committee.

This revision was approved by the American National Standards Institute (ANSI) on
February 25, 2010.

iv

Copyright ASME International 
Provided by IHS under license with ASME 

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



ASME B18 COMMITTEE
Standardization of Bolts, Nuts, Rivets, Screws,

Washers, and Similar Fasteners
(The following is the roster of the Committee at the time of approval of this Standard.)

STANDARDS COMMITTEE OFFICERS

J. Greenslade, Chair
D. S. George, Vice Chair
R. D. Strong, Vice Chair
C. J. Gomez, Secretary

STANDARDS COMMITTEE PERSONNEL

V. Cartina, Autocraft Industrial
D. A. Clever, Consultant
A. P. Cockman, Ford Motor Co.
C. A. Dugal de la Garza, TSP, Inc.
D. S. George, ND Industries
C. J. Gomez, The American Society of Mechanical Engineers
J. Greenslade, Industrial Fasteners Institute
J. J. Grey, Contributing Member, Fastener Consulting Services, Inc.
B. Hasiuk, Contributing Member, Defense Supply Center

Philadelphia
A. Herskovitz, Consultant
J. Hubbard, Leland-Powell Fasteners, Inc.
J. Jennings, Contributing Member, Naval Surface Warfare Center
W. H. King, Porteous Fastener Co.
J. F. Koehl, Contributing Member, Spirol International Corp.

SUBCOMMITTEE 29 — THREADED INSERTS

A. L. Guzman, Secretary, The American Society of Mechanical
Engineers

R. L. Davis, Kato Fastening Systems, Inc.
D. S. George, ND Industries
W. Giannakakos, Black & Decker
J. Greenslade, Industrial Fasteners Institute
A. Herskovitz, Consultant
J. Jennings, Naval Surface Warfare Center
M. Keller, Consultant

v

W. H. Kopke, Consultant
W. J. Lutkus, Emhart Teknologies
D. McCrindle, Canadian Fasteners Institute
M. D. Prasad, Contributing Member, Global M&F Solutions, Inc.
S. Savoji, ITW Medalist
W. Schevey, Contributing Member, BGM Fastener Co., Inc.
Q. M. Smith III, Oregon DOT
W. R. Stevens, Ramco
R. D. Strong, Consultant
S. W. Vass, Consultant
C. B. Wackrow, MNP Corp.
W. K. Wilcox, Consultant
C. B. Williamson, Fastenal Co.
C. J. Wilson, Consultant
R. B. Wright, Contributing Member, Wright Tool Co.
J. G. Zeratsky, National Rivet and Manufacturing Co.

A. J. Knudtson, Alcoa Fastening Systems
J. Loconte III, Contributing Member, Alcoa Fastening Systems
W. J. Lutkus, Emhart Teknologies
J. F. McCarrick, Defense Supply Center Philadelphia
A. Qaqish, Kato Fastening Systems, Inc.
Q. M. Smith III, Oregon DOT
D. J. Soscia, General Dynamics Electric Boat Corp.
R. D. Strong, Consultant
W. K. Wilcox, Consultant
C. J. Wilson, Consultant

Copyright ASME International 
Provided by IHS under license with ASME 

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



CORRESPONDENCE WITH THE B18 COMMITTEE

General. ASME standards are developed and maintained with the intent to represent the
consensus of concerned interests. As such, users of this Standard may interact with the Committee
by requesting interpretations, proposing revisions, and attending Committee meetings.
Correspondence should be addressed to:

Secretary, B18 Standards Committee
The American Society of Mechanical Engineers
Three Park Avenue
New York, NY 10016-5990
http://go.asme.org/Inquiry

Proposing Revisions. Revisions are made periodically to the Standard to incorporate changes
that appear necessary or desirable, as demonstrated by the experience gained from the application
of the Standard. Approved revisions will be published periodically.

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

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

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

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

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

Subject: Cite the applicable paragraph number(s) and the topic of the inquiry.
Edition: Cite the applicable edition of the Standard for which the interpretation is

being requested.
Question: Phrase the question as a request for an interpretation of a specific requirement

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

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

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

Attending Committee Meetings. The B18 Standards Committee regularly holds meetings, which
are open to the public. Persons wishing to attend any meeting should contact the Secretary of
the B18 Standards Committee.
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ASME B18.29.1-2010

HELICAL COIL SCREW THREAD INSERTS—
FREE RUNNING AND SCREW LOCKING

(INCH SERIES)

1 INTRODUCTORY NOTES

1.1 Scope

1.1.1 This Standard delineates the dimensional
data for the inch series helical coil screw thread inserts
and the threaded holes into which they are installed.
Both free-running and screw-locking types having uni-
fied fine and unified coarse thread series from size #1
through 11⁄2 in. are covered. Appendices that describe
insert selection, STI (screw thread insert) taps, gages
and gaging, insert installation, and removal tooling are
also included.

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

1.2 References

The latest editions of the following documents form
a part of this Standard to the extent specified herein.

Army A-A-59158, Tools for Inserting and Extracting
Helical Coil Wire Screw Thread Inserts

Publisher: IHS Inc., 15 Inverness Way East, Englewood,
CO 80112 (www.ihs.com)

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

ASME B1.2, Gages and Gaging for Unified Inch Screw
Threads

ASME B1.3, Screw Thread Gaging Systems for
Acceptability — Inch and Metric Screw Threads (UN,
UNR, UNJ, M, and MJ)

ASME B18.18.2, Inspection and Quality Assurance for
High-Volume Machine Assembly Fasteners

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

ASME B47.1, Gage Blanks
ASME B94.9, Taps: Ground and Cut Threads
ASME Y14.5M, Dimensioning and Tolerancing
ASME Y14.36, Surface Texture Symbols
Publisher: The American Society of Mechanical

Engineers (ASME), Three Park Avenue, New York,
NY 10016; Order Department: 22 Law Drive, P.O.
Box 2900, Fairfield, NJ 07007-2900 (www.asme.org)

1

ASTM E 290, Standard Test Methods for Bend Testing
of Material for Ductility

ASTM B 209-02, Standard Specification for Aluminum
and Aluminum-Alloy Sheet and Plate

ASTM A 370, Standard Test Methods and Definitions
for Mechanical Testing of Steel Products

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

SAE AMS4120, Aluminum Alloy, Rolled or Cold
Finished Bars, Rods, and Wire, 4.4Cu–1.5Mg–0.60Mn
(2024), Solution Heat Treated and Naturally Aged
(T4), Solution Heat Treated, Cold Worked, and
Naturally Aged (T351)

SAE AS5272, Lubricant, Solid Film, Heat Cured,
Corrosion Inhibiting Procurement Specification

SAE AS8879, Screw Threads — UNJ Profile, Inch
Controlled Radius Root with Increased Minor
Diameter

SAE J417, Hardness Tests and Hardness Number
Conversions.

Publisher: Society of Automotive Engineers (SAE
International), 400 Commonwealth Drive,
Warrendale, PA 15096-0001 (www.sae.org)

1.3 Description

Helical coil inserts are screw thread bushings coiled
from wire of diamond shaped cross-sections. The inserts
are screwed into STI tapped holes to form nominal size
internal threads. Inserts are installed by torquing
through a diametral tang. This tang is notched for
removal after installation.

In the free state, the inserts are larger in diameter than
the tapped hole into which they are installed. In the
assembly operation, the torque applied to the tang
reduces the diameter of the leading coil and permits it
to enter the tapped thread. The remaining coils are
reduced in diameter as they, in turn, are screwed into
the tapped hole. When the torque or rotation is stopped,
the coils expand with a spring-like action, anchoring the
insert in place against the tapped hole.
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ASME B18.29.1-2010

1.4 Class of Fit

Since helical coil inserts are flexible, the class of fit of
the final assembly is a function of the size of the tapped
hole. Helical coil STI taps are available for both tolerance
Classes 2B and 3B tapped holes. Tolerance Class 2B
tapped holes provide maximum production tolerances,
but result in lower locking torques when screw locking
inserts are used. The higher and more consistent torques
given in Table 5 are met by the screw locking inserts
when assembled and tested in tolerance Class 3B tapped
holes in accordance with section 2.

1.5 Compatibility

Assembled helical coil inserts will mate properly with
items having UN external threads in accordance with
ASME B1.1. In addition, due to the radius on the crest
of the insert at the minor diameter, the assembled insert
will mate with UNJ profile external threaded parts with
controlled radius root threads per SAE AS8879.

1.6 Types of Inserts

1.6.1 Free-Running. The free-running insert pro-
vides a smooth, hard, and free-running thread.

1.6.2 Screw-Locking. The screw-locking insert pro-
vides a resilient locking thread produced by a series of
chords on one or more of the insert coils.

2 STI TAPPED HOLE

The tapped hole into which the insert is installed shall
be in accordance with ASME B1.1, except that diameters
are larger to accommodate the wire cross-section of the
insert. Dimensions of the STI tapped holes are shown
in Table 1 and calculated per Note (3) of Table 1.

2.1 Screw Thread Designation

2.1.1 Designation for Tapped Hole. The drawing
note for the STI threaded hole per Table 1 to accept
the helical coil insert shall be in accordance with the
following example:

EXAMPLE: 1⁄4-20 UNC-2B STI thread 0.430 min. depth, per
ASME B18.29.1.

2.1.2 Designation for a Helical Coil Insert. Designa-
tion of the helical coil insert on parts lists, spares lists,
purchase orders, etc., shall be in accordance with the
following examples:

EXAMPLES:
(1) ASME B18.29.1, 1⁄4-20 UNC 0.375 long helical coil

free-running insert.
(2) ASME B18.29.1, #10-32 UNF 0.380 long helical coil

screw-locking insert.

2.1.3 Designation for STI Threaded Hole Including
Installed Helical Coil Insert. The drawing note for the
STI threaded hole per Table 1, having a helical coil insert

2

installed, shall be in accordance with the following
example:

EXAMPLES:
(1) 1⁄4-20 UNC-2B STI thread 0.430 deep.
(2) ASME B18.29.1, 1⁄4-20 UNC 0.375 long helical coil

free-running insert.

2.2 Gages and Gaging

Acceptance of the threaded hole is determined by
gaging with STI GO, NOT GO (HI), and plain cylindrical
gages designed and applied in accordance with
System 21 of ASME B1.3 (see Nonmandatory
Appendix C).

3 HELICAL COIL INSERT

3.1 Insert Material

Chemical composition of the inserts is austenitic cor-
rosion resistant (stainless) steel within the limits of
Table 2.

3.2 Properties

3.2.1 Tensile Strength. Wire, before coiling into
inserts, shall have tensile strength not lower than
150,000 psi, determined in accordance with ASTM A 370.

3.2.2 Bending. Wire shall withstand, without crack-
ing, bending in accordance with ASTM E 290 at room
temperature through an angle of 180 deg around a diam-
eter equal to twice the cross-sectional dimension of the
wire in the plane of the bend.

3.2.3 Workmanship. The formed wire shall be of
uniform quality and temper; smooth, clean, free from
kinks, waviness, splits, cracks, laps, seams, scale, segre-
gation, and other defects that may impair the serviceabil-
ity of the insert.

3.3 Coatings

3.3.1 Red Dye Identification. Screw-locking inserts
are dyed red for identification. The red dye may com-
pletely or partially cover the insert. However, it must
be sufficient to identify the insert when it is installed in
the tapped hole.

3.3.2 Dry Film Lubricant Coating. When specified,
dry film lubricant coating can be applied to helical coil
inserts. It shall meet the requirements of para. 3.3.2.1
and para. 3.3.2.2. Color of dry film lubricated insert is
dark gray to black.

3.3.2.1 Dry Film Material. The lubricant shall meet
the requirements of SAE AS5272, Type I.

3.3.2.2 Thickness. The coating shall be uniformly
deposited on the insert with minimum thickness being
complete coverage. The maximum thickness shall be
the avoidance of “bridging” between coils. Slight fill-in
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ASME B18.29.1-2010

between closely wound coils that immediately separate
as the coils are axially pulled apart by hand, shall not
be considered “bridging.”

3.4 Configuration and Dimensions

Insert configurations shall be in accordance with
Fig. 1, and dimensions shall be in accordance with
Tables 3 and 4.

3.4.1 Nominal Length. Each nominal insert size is
standardized in five lengths which are multiples of the
insert’s nominal diameter. These are 1, 11⁄2, 2, 21⁄2, and
3 times nominal diameter.

Each nominal length is the minimum through-hole
length (material thickness), without countersink, into
which that insert can be installed. The nominal insert
length is a reference value and cannot be measured.

3.4.2 Assembled Length. Actual assembled length
of the insert equals nominal length minus 1⁄2 pitch to
minus 3⁄4 pitch, with insert installed in a basic STI
threaded hole. It cannot be measured in the insert’s
free state.

4 INSPECTION AND QUALITY ASSURANCE

Unless otherwise specified by the purchaser, the
inspection of inserts shall be in accordance with
ASME B18.18.2 with inspection level 3 for a 15-cycle
torque test as described in para. 4.2.3.

4.1 Inspection (Nondestructive)

4.1.1 Examination of the Product. Inserts shall be
visually examined for conformance with drawings and
workmanship requirements in accordance with
ASME B18.18.2.

4.1.2 Threads. The inserts, when assembled in STI
threaded holes conforming to Table 1, shall form threads
conforming to ASME B1.1, tolerance Class 3B or
Class 2B except for the locking feature of screw-locking
inserts. The assembled insert, both types, shall accept
and function with parts having external UNJ threads
per SAE AS8879.

NOTE: Accuracy of the finished thread, when the insert is
installed, is dependent upon the accuracy of the tapped hole. If
the finished tapped hole gages satisfactorily, the installed insert
will be within the thread tolerance when the insert meets the
requirements of the Standard. It is, therefore, not necessary to gage
the installed insert. After the insert is installed, the GO thread plug
gage may not enter freely because the insert may not have been
fully seated in the tapped hole. However, the insert should become
seated after a bolt or screw is installed and tightened.

4.1.3 Tang Removal Notch. The tang removal notch
shall be located as shown in Fig. 1 and shall be of such
depth that the part may be installed without failure
of the tang, and that the tang may be removed, after
assembly, without affecting the function of the installed
insert.

3

4.2 Screw-Locking Insert Self-Locking Torque
(Destructive) Testing

The screw-locking insert, when assembled in threaded
holes conforming to Table 1 and tested in accordance
with the following paragraphs, shall provide a frictional
lock to retain the bolt threads within the torque limits
specified in Table 5.

4.2.1 Torque Test Bolts. Assembled screw-locking
inserts shall be torque-tested with bolts in accordance
with ASME B1.1, cadmium plated, or have other coating
with a similar coefficient of friction and a hardness of
36 HRC to 44 HRC. The bolts selected for this test shall
be of sufficient length so the thread run out does not
enter the insert and that a minimum of one full thread
extends past the end of the insert when the bolt is fully
seated. Acceptability of bolt threads shall be determined
based on System 22 of ASME B1.3 (see Note below).

NOTE: Until a replacement for cadmium plating on the torque
test bolts (as specified in para. 4.2.1) is found, and test data com-
pleted, an alternate coating, lubricant, or both, can be used to
perform the torque test (values may be different from those
obtained using cad plated screws) based on agreement between
the customer and the insert supplier.

4.2.2 Torque Test Block. The insert to be tested shall
be installed in a Class 3B threaded hole conforming to
Table 1 in a test block made from 2024-T4 (SAE
AMS4120, ASTM B 209-02) aluminum alloy. After instal-
lation, the tang shall be removed. The surface of the test
block from which the insert is assembled shall be marked
to indicate the radial location where the assembled insert
begins.

4.2.3 Torque Test Method. The torque test shall con-
sist of a 15-cycle, room temperature test. A new bolt or
screw and a new tapped hole shall be used for each
complete 15-cycle test. Bolts must assemble freely, with
the fingers, up to the locking coil or coils. The bolt shall
be engaged and disengaged from the assembled insert
for 15 full installation and removal cycles. The test shall
be run at less than 40 rpm to yield a dependable measure
of torque and avoid heating of the bolt. A bolt shall be
considered fully installed when three threads extend
past the end of the locking coils of the insert. The removal
cycle shall be considered complete when the locking
coils are disengaged.

4.2.3.1 Maximum Locking Torque. Maximum lock-
ing torque shall be the highest torque value encountered
on any installation or removal cycle and shall not exceed
the values specified in Table 5. Maximum locking torque
readings shall be taken on the first and seventh installa-
tion cycles and on the fifteenth removal cycle.

4.2.3.2 Minimum Breakaway Torque. Minimum
breakaway torque shall be the torque required to over-
come static friction when 100% of the locking feature is
engaged and the bolt or screw is not seated (no axial
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load). It shall be recorded at the start of the fifteenth
removal cycle. The torque value for any cycle shall be
not less than the applicable value shown in Table 5.

4.3 Acceptance

The inserts shall be considered to have failed if, at the
completion of any of the tests and inspection, any of
the following conditions exist:

(a) a break or crack in the insert

4

(b) installation or removal torque exceeds the maxi-
mum locking torque value in Table 5

(c) breakaway torque less than the values in Table 5
(d) movement of the insert beyond ±90 deg relative

to the TOP surface when installing or removing the
test bolt

(e) seizure or galling of the insert or test bolt
(f) tang not broken off which interferes with the test

bolt at installation
(g) tang breaks off during insert installation
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Fig. 1 Insert Configuration

G

B

K

K

Ends of coil may be
   square or angular

C

J

P

100 deg max

To be measured
   30 deg from tang

U
V

Tang radius

Notch to be on top face of
   first coil beyond tangent
   point of tang radius

Tang

First coil diam. to meet
   free diam. 210 deg from
   tang within 20 deg

No. of free coils
See Note (2)

Free outer diameter

F

0.8

Gage = pitch/2

D max.

A min. flat
   (see View L)

0.09 X D   G

C of wipe
   section

D min.
2

D min.

Locking feature
   [see Note (1)]
  (locking inserts only)

E min.
2

H min.
2

E max.
2

D max.
2

See View L

E max.

E min.

H min.

S
min.

D
min.

Maximum metal
   condition

R min. tangent
   to flanks

H max.

H max.
2

F
2

60 deg
   basic

D
max.

A min. flat

Minimum metal
   condition

Enlarged View L

Typ 2 Places

Section K-K

GENERAL NOTES:
(a) Assembled length of insert to be measured from notch.
(b) Dimensions apply before supplementary coating (see Tables 4 and 5).
(c) Surface texture; symbols per ASME Y14.36, requirements per ASME B46.1.
(d) Dimensions and tolerancing; ASME Y14.5.

NOTES:
(1) Number of locking coils, spacing of locking coils, number of locking deformations, shape and orientation optional. Locking feature for

1, 1.5, and 2 diameter length inserts symmetrically positioned about the center of insert, and for 2.5 and 3 diameter length inserts at
1 diameter from tang end of insert.

(2) Number of free coils to be counted from notch.

5
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Table 2 Chemical Composition

Check Analysis

Element Analysis, % Under, Min. Over, Max.

Carbon 0.15 max. . . . 0.01
Manganese 2.00 max. . . . 0.04
Silicon 1.00 max. . . . 0.05
Phosphorous 0.045 max. . . . 0.01
Sulphur 0.035 max. . . . 0.005
Chromium 17.00 to 20.00 0.20 0.20
Nickel 8.00 to 10.50 0.15 0.15
Molybdenum 0.75 max. . . . 0.05
Copper 0.75 max. . . . 0.05
Iron Remainder

GENERAL NOTE: Suitable grades of material are within the
UNS S30000 series.
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Table 5 Self-Locking Torque

Nominal Thread Maximum Locking Torque Minimum
Size Installation or Removal Breakaway Torque

Unified Coarse (UNC)

1 (0.073)-64 15.0 ozf-in. 2.0 ozf-in.
2 (0.086)-56 20.0 ozf-in. 3.0 ozf-in.
3 (0.099)-48 32.0 ozf-in. 7.0 ozf-in.
4 (0.112)-40 48.0 ozf-in. 10.0 ozf-in.
5 (0.125)-40 75.2 ozf-in. 13.0 ozf-in.

6 (0.138)-32 6.0 lbf-in. 1.0 lbf-in.
8 (0.164)-32 9.0 lbf-in. 1.5 lbf-in.

10 (0.190)-24 13.0 lbf-in. 2.0 lbf-in.
12 (0.216)-24 24.0 lbf-in. 3.0 lbf-in.
1⁄4 (0.250)-20 30.0 lbf-in. 4.5 lbf-in.

5⁄16 (0.3125)-18 60.0 lbf-in. 7.5 lbf-in.
3⁄8 (0.375)-16 80.0 lbf-in. 12.0 lbf-in.

7⁄16 (0.4375)-14 100.0 lbf-in. 16.5 lbf-in.
1⁄2 (0.500)-13 150.0 lbf-in. 24.0 lbf-in.

9⁄16 (0.5625)-12 200.0 lbf-in. 30.0 lbf-in.

5⁄8 (0.625)-11 300.0 lbf-in. 40.0 lbf-in.
3⁄4 (0.750)-10 400.0 lbf-in. 60.0 lbf-in.
7⁄8 (0.875)-9 600.0 lbf-in. 82.0 lbf-in.
1 (1.000)-8 800.0 lbf-in. 110.0 lbf-in.

11⁄8 (1.125)-7 900.0 lbf-in. 137.0 lbf-in.

11⁄4 (1.250)-7 1,000.0 lbf-in. 165.0 lbf-in.
13⁄8 (1.375)-6 1,150.0 lbf-in. 185.0 lbf-in.
11⁄2 (1.500)-6 1,350.0 lbf-in. 210.0 lbf-in.

Unified Fine (UNF)

2 (0.086)-64 20.0 ozf-in. 3.0 ozf-in.
3 (0.099)-56 32.0 ozf-in. 7.0 ozf-in.
4 (0.112)-48 48.0 ozf-in. 10.0 ozf-in.
6 (0.138)-40 6.0 lbf-in. 1.0 lbf-in.
8 (0.164)-36 9.0 lbf-in. 1.5 lbf-in.

10 (0.190)-32 13.0 lbf-in. 2.0 lbf-in.
1⁄4 (0.250)-28 30.0 lbf-in. 3.0 lbf-in.

5⁄16 (0.3125)-24 60.0 lbf-in. 6.5 lbf-in.
3⁄8 (0.375)-24 80.0 lbf-in. 9.5 lbf-in.

7⁄16 (0.4375)-20 100.0 lbf-in. 14.0 lbf-in.

1⁄2 (0.500)-20 150.0 lbf-in. 18.0 lbf-in.
9⁄16 (0.5625)-18 200.0 lbf-in. 24.0 lbf-in.

5⁄8 (0.625)-18 300.0 lbf-in. 32.0 lbf-in.
3⁄4 (0.750)-16 400.0 lbf-in. 50.0 lbf-in.
7⁄8 (0.875)-14 600.0 lbf-in. 70.0 lbf-in.

1 (1.000)-12 800.0 lbf-in. 90.0 lbf-in.
11⁄8 (1.125)-12 900.0 lbf-in. 117.0 lbf-in.
11⁄4 (1.250)-12 1,000.0 lbf-in. 143.0 lbf-in.
13⁄8 (1.375)-12 1,150.0 lbf-in. 165.0 lbf-in.
11⁄2 (1.500)-12 1,350.0 lbf-in. 190.0 lbf-in.

Unified Special (UNS)

1 (1.000)-14 800.0 lbf-in. 90.0 lbf-in.
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NONMANDATORY APPENDIX A
INSERT LENGTH SELECTION

A-1 ENGAGED LENGTH OF BOLT

Normally, the engaged length of bolt in an insert is
determined by strength considerations.

A-2 MATERIAL STRENGTHS

The standard engineering practice of balancing the
tensile strength of the bolt material against the shear
strength of the parent or boss material also applies to
helical coil inserts. Tables A-1 and A-2 will aid in devel-
oping the full load value of the bolt rather than stripping
the parent or tapped material.

Table A-1 Insert Length Selection

Bolt Designation

ASTM A 574,
SAE J429, SAE J429, Socket

SAE J429, Grade 5 Grade 5 SAE J429, Head Cap
Grade 2 1 in. and Less Over 1 in. Grade 8 ScrewParent Material

Shear Strength, psi Insert Length in Terms of Diameters

15,000 21⁄2 3 3 . . . . . .
20,000 2 21⁄2 21⁄2 3 . . .
25,000 11⁄2 2 2 21⁄2 3
30,000 11⁄2 2 11⁄2 2 21⁄2
40,000 1 11⁄2 11⁄2 11⁄2 2
50,000 1 1 1 11⁄2 11⁄2

Table A-2 Hardness Number Conversion

Maximum
Maximum Tensile Strength,

Bolt Property Class Rockwell Hardness psi

SAE Grade 2 B100 117,000
SAE Grade 5, 1 in. 34 HRC 153,000

and smaller
SAE Grade 5, over 1 in. 30 HRB 138,000
SAE Grade 8 39 HRC 176,000
Socket head cap screw 45 HRC 215,000

GENERAL NOTE: Bolt strength upon which insert length recommen-
dations are based are developed by taking the maximum hardness
allowed and the equivalent tensile strength from SAE J417, Hardness
Tests and Hardnesss Number Conversions. These are shown in
Table A-2.

15

In using these tables, the following factors must be
considered:

(a) The parent material shear strengths are for room
temperature. Elevated temperatures call for significant
shear value reductions; compensation should be made
when required. Shear values are appropriate because
the parent material is subject to shearing stress at the
major diameter of the tapped threads.

(b) When parent material shear strength falls between
two tabulated values, use the lower of the two.

(c) Bolt thread length, overall length, insert length,
and full tapped thread depth must be adequate to insure
full thread engagement when assembled in order to com-
ply with its design function.
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NONMANDATORY APPENDIX B
SCREW THREAD INSERT TAPS

B-1 SCOPE

This Appendix covers design and dimensions for taps
for producing inch series STI threaded holes required
for the installation of helical coil screw thread inserts.
Threaded hole dimensions are shown in Table 1.

B-2 NOMENCLATURE

Helical coil screw thread insert taps are identified by
the designation STI.

B-3 DESIGNS AND DIMENSIONS
B-3.1 Types of Taps

Various types and styles of STI taps are available.
General dimensions and tolerances are in accordance
with ASME B94.9.

16

B-3.2 Tap Thread Limits

Ground thread taps are recommended for screw
thread inserts. Tap thread limits are in accordance with
ASME B94.9. The basic pitch diameter used in determin-
ing values is the “Pitch Diameter, Min.” in Table 1.

B-4 MARKING

Taps are marked in accordance with ASME B94.9.

EXAMPLE: 1⁄4-28 STI NF HS G H2

Other information may be added at the discretion of
the manufacturer.
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NONMANDATORY APPENDIX C
STI THREAD PLUG GAGES

C-1 U.S. PRACTICE

U.S. gage manufacturers produce metric series gages
using inch dimensions converted from the basic
dimensions

C-2 BLANKS

STI gage blanks are in accordance with ASME B47.1,
Gage Blanks.

17

C-3 GAGE DESIGN

STI gages are designated in accordance with
ASME B1.2, Gages and Gaging for Unified Inch Screw
Threads.

C-4 GAGE TOLERANCES

X tolerances are applied to all metric STI gages in
accordance with ASME B1.2, Gages and Gaging for
Unified Inch Screw Threads.
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NONMANDATORY APPENDIX D
INSTALLATION

D-1 INSERT INSTALLATION

Helical coil inserts are greater in diameter than the
STI tapped holes into which they are installed. The
installation process applies torque to the tang to reduce
the diameter of the leading coil and permit it to enter
the tapped hole. The remaining coils are reduced in
diameter as they, in turn, are screwed into the tapped
hole. When the torque or rotation is stopped, the insert
coil expands with a spring-like action to anchor the
insert permanently in place against the threads of the
tapped hole.

Finer pitch inserts are proportionally larger (before
installation) than coarse pitch inserts and, thus, have to
be “prewound” to a smaller diameter for installation.
Large, coarse pitch inserts (and inserts) need only a
threaded mandrel tool for installation.

D-2 STRIP FEED

Helical coil inserts are normally furnished in bulk
containers. However, they are also normally available
in feeding belts known as strip feed.

Strip feed consists of a belt or strip of pliable plastic
such as polyethylene through which holes have been
punched, and into which the helical coil inserts are posi-
tioned, the ends of the inserts protruding from each side
of the strip. The strip is coiled on a reel or spool.

The purpose for, and advantage of strip feed is to ease
handling of the insert and to increase installation rates.

Inserting tools are available for handling strip feed,
wherein the strip passes through a slot in the prewinder
thus locating each insert for engagement with the man-
drel. After each insert has been driven through the tool
and installed into the work, the strip indexes the next
insert into position. Helical coil inserts are normally
available in strip feed in sizes up through 8 mm nominal
diameter.

D-3 INSERTING TOOLS

D-3.1 Hand-Inserting Tools

Various types of hand inserting tools are available.
Examples are shown in Table D-1.

These hand-inserting tools will install helical coil
inserts up to 3 diameters long for thread sizes up through
7⁄8 in. UNC and UNF. Inserts 1 in. and larger will install
inserts up to 2 diameters long. Inserts 1 in. and larger
in size that are more than 2 diameters in length require
special tools for installation.

18

D-3.2 Power-Inserting Tools: Air Driven

For installing large quantities of helical coil inserts,
power-inserting tools are available. A typical tool is com-
prised of the following three basic assemblies:

(a) a reversible air motor that provides the driving
torque

(b) an adapter that couples the motor to the front end
assembly

(c) front end assembly that holds the insert and, in
operation, reduces the diameter of the insert (prewinds),
then drives it into its tapped hole

A foot activated air valve may be used as an alterna-
tive to the hand activated lever.

Two sizes of adapters are available — one for the
smaller range of thread sizes and one for the larger sizes.
These tools will install 1, 1.5, and 2 diameter length
inserts. Front end assemblies are also available for longer
length inserts or larger sizes. Examples of air driven
power-inserting tools are shown in Table D-2.

D-3.3 Power-Inserting Tools: Electric

Electric power tools are available for use where electric
power is preferred over air. The slender configuration
of the mandrels allows them to reach into constricted
areas. Electric power meets the requirements of clean
room operations. Some operators prefer electric power
because it is quieter and the tool is lighter. Examples of
electric power-inserting tools are shown in Table D-3.

D-4 TANG BREAK-OFF TOOLS

If the bolt is to engage the full length of the insert, the
driving tang must be removed to eliminate interference
with the end of the assembled bolt. Tang break-off tools
are available in several types.

D-4.1 Spring Actuated Manual Tang Break-Off Tool

Spring actuated tang break-off tools are available for
use with inserts through 1⁄2 in. nominal diameter. Their
operation is automatic, having a spring loaded, easily
triggered punch that strikes a sharp, uniform blow
against the tang of the installed insert.

Examples are shown in Table D-4.

D-4.2 Rod Type Tang Break-Off Tool

Rod type tools are available for use with inserts
through 1⁄2 in. nominal diameter. They are actuated by
the tap of a hammer. Examples are shown in Table D-5.
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D-4.3 Long Nose Pliers

For insert nominal sizes larger than 1⁄2 in., use long
nose pliers, bending the tang up and down to snap it
off at the notch.

D-5 EXTRACTING TOOLS

Examples of tools to remove helical coil inserts are
shown in Table D-6. These operate by applying the tool
to the insert, striking the head of the tool a light blow
and turning counterclockwise while maintaining steady
downward pressure.

Table D-1-1 Hand Insert Tools: Type II UNF

A C

D

B

Size A B C D

#1-64 25⁄8
3⁄4

3⁄16
7⁄16

#2-64 25⁄8
3⁄4

3⁄16
7⁄16

GENERAL NOTES:
(a) Reference Standard: A-A-59158
(b) All dimensions are in inches unless otherwise indicated.

Table D-1-2 Hand Insert Tools: Type II UNC

B
A

C

Size A B C

#2-56 27⁄16 2 5⁄16

#3-48 27⁄16 2 5⁄16

GENERAL NOTES:
(a) Reference Standard: A-A-59158
(b) All dimensions are in inches unless otherwise indicated.
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Table D-1-3 Hand Insert Tools: Type III UNC and
UNF

C
D

B

A

Size A B C D

#2-56 23⁄4 11⁄2 21⁄8
5⁄16

#3-48 23⁄4 11⁄2 21⁄8
5⁄16

#3-56 715⁄32 45⁄8 29⁄32
3⁄8

#4 715⁄32 45⁄8 29⁄32
3⁄8

#5 715⁄32 45⁄8 29⁄32
3⁄8

#6 715⁄32 45⁄8 29⁄32
3⁄8

#8 715⁄32 45⁄8 29⁄32
3⁄8

#10 715⁄32 45⁄8 29⁄32
15⁄32

#12 731⁄32 45⁄8 217⁄32
33⁄64

1⁄4 731⁄32 45⁄8 217⁄32
33⁄64

5⁄16 731⁄32 45⁄8 323⁄32
5⁄8

3⁄8 731⁄32 5 323⁄32
45⁄64

7⁄16 815⁄32 51⁄4 323⁄32
25⁄32

1⁄2 815⁄32 51⁄2 323⁄32
7⁄8

GENERAL NOTES:
(a) Reference Standard: A-A-59158
(b) All dimensions are in inches unless otherwise indicated.
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Table D-1-4 Hand Insert Tools: Type IV UNC

C

A

B

Size A B C

9⁄16 47⁄8 113⁄16 4
5⁄8 47⁄8 2 4
3⁄4 47⁄8 23⁄8 4
7⁄8 47⁄8 23⁄4 41⁄2
1 47⁄8 21⁄8 41⁄2

11⁄8 63⁄4 21⁄2 6
11⁄4 63⁄4 23⁄4 6
13⁄8 63⁄4 3 6
11⁄2 63⁄4 31⁄4 6

GENERAL NOTES:
(a) Reference Standard: A-A-59158
(b) All dimensions are in inches unless otherwise indicated.

20

Table D-1-5 Hand Insert Tools: Type V

C

B

A

D

Size A B C D

9⁄16 53⁄8 27⁄8 4 11⁄8
5⁄8 53⁄8 27⁄8 4 11⁄8
3⁄4 6 27⁄8 4 11⁄2
7⁄8 63⁄8 27⁄8 41⁄2 11⁄2
1 57⁄8 27⁄8 41⁄2 15⁄8

11⁄8 65⁄16 31⁄16 41⁄2 2
11⁄4 613⁄16 35⁄16 6 2
13⁄8 75⁄16 39⁄16 6 21⁄4
11⁄2 713⁄16 313⁄16 6 21⁄4

GENERAL NOTES:
(a) Reference Standard: A-A-59158
(b) All dimensions are in inches unless otherwise indicated.
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Table D-2 Air Power Inserting Tools

Air motor

Front end
   assemblyA

B

C

D

E

Adapter

For Bulk Inserts For Strip Feed InsertsSize
UNC and UNF A B A B C D E

#2 . . . . . . 5⁄16
7⁄16 47⁄16 11⁄4 913⁄16

#4 1⁄4
9⁄16

3⁄8
15⁄16 47⁄16 11⁄4 913⁄16

#5 9⁄32
9⁄16

3⁄8
15⁄16 47⁄16 11⁄4 913⁄16

#6 5⁄16
9⁄16

1⁄2
15⁄16 47⁄16 11⁄4 913⁄16

#8 11⁄32
9⁄16

1⁄2
15⁄16 47⁄16 11⁄4 913⁄16

#10 3⁄8
29⁄32

1⁄2
15⁄16 47⁄16 11⁄4 913⁄16

1⁄4
27⁄64

29⁄32
5⁄8 13⁄8 47⁄16 11⁄4 913⁄16

5⁄16
9⁄16 11⁄8

11⁄16 11⁄8 53⁄4 11⁄4 111⁄8
3⁄8

11⁄16 111⁄32 . . . . . . 61⁄32 11⁄4 1113⁄32
7⁄16

3⁄4 117⁄32 . . . . . . 613⁄32 11⁄4 1125⁄32

1⁄2
13⁄16 125⁄32 . . . . . . 611⁄16 11⁄4 121⁄16

GENERAL NOTES:
(a) Reference Standard: A-A-59158
(b) All dimensions are in inches unless otherwise indicated.

Table D-3 Electric Power Installation Tools

A

C

Electric motor

B

Size A B C

#2-56 UNC 4 5⁄16 123⁄4
#4-40 UNC 4 5⁄16 123⁄4
#6-32 UNC 4 5⁄16 123⁄4
#8-32 UNC 4 5⁄16 123⁄4

GENERAL NOTES:
(a) Reference Standard: A-A-59158
(b) All dimensions are in inches unless otherwise indicated.
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Table D-4 Manual Tang Break-Off Tools: Spring Actuated

B

D
A

C

E

Size A B C D E

#1 (0.073) 0.052 51⁄4 5 . . . 1⁄2
#2 (0.086) and #3 (0.099) 0.058 57⁄16 5 . . . 1⁄2
#4 (0.112) and #5 (0.125) 0.076 51⁄2 5 . . . 1⁄2

#6 (0.138) 0.089 59⁄16 5 . . . 1⁄2
#8 (0.164) 0.112 55⁄8 5 . . . 1⁄2

#10 (0.190) and #12 (0.216) 0.125 53⁄4 5 . . . 1⁄2
1⁄4 (0.250) 0.154 513⁄16 5 . . . 1⁄2

5⁄16 (0.3125)-18 0.120 513⁄16 429⁄32 0.223 5⁄8
3⁄8 (0.375)-16 0.187 515⁄16 429⁄32 0.283 5⁄8

7⁄16 (0.4375)-14 0.229 77⁄32 63⁄32 0.334 3⁄4
1⁄2 (0.500)-13 0.292 711⁄32 63⁄32 0.392 3⁄4

5⁄16 (0.3125)-24 0.120 513⁄16 429⁄32 0.251 5⁄8
3⁄8 (0.375)-24 0.187 515⁄16 429⁄32 0.303 5⁄8

7⁄16 (0.4375)-20 0.229 77⁄32 63⁄32 0.360 3⁄4
1⁄2 (0.500)-20 0.292 711⁄32 63⁄32 0.414 3⁄4

GENERAL NOTES:
(a) Reference Standard: A-A-59158
(b) All dimensions are in inches unless otherwise indicated.

22

Copyright ASME International 
Provided by IHS under license with ASME 

Not for ResaleNo reproduction or networking permitted without license from IHS

--`,,```,,,,````-`-`,,`,,`,`,,`---



ASME B18.29.1-2010

Table D-5 Rod-Type Tang Break-Off Tools

B

D

C

A

Size A B C D

#2 (0.086) 1⁄4 4 0.058 3⁄8
#3 (0.099) 1⁄4 4 0.058 3⁄8
#4 (0.112) 1⁄4 4 0.076 1⁄2
#5 (0.125) 1⁄4 4 0.086 9⁄16

#6 (0.138) 1⁄4 4 0.089 5⁄8

#8 (0.164) 1⁄4 4 0.112 11⁄16

#10 (0.190) 1⁄4 4 0.125 3⁄4
#12 (0.216) 1⁄4 4 0.150 15⁄16

1⁄4 (0.250) 1⁄4 4 0.176 1
5⁄16 (0.3125) 1⁄4 4 0.230 11⁄8

3⁄8 (0.375) 9⁄32 4 . . . . . .
7⁄16 (0.4375) 11⁄32 4 . . . . . .

1⁄2 (0.500) 25⁄64 4 . . . . . .

GENERAL NOTES:
(a) Reference Standard: A-A-59158
(b) All dimensions are in inches unless otherwise indicated.
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ASME B18.29.1-2010

Table D-6 Extracting Tools

A

C

D

B

E

Nominal Thread Size Range A B C D E

#2 (0.086) 0.078 . . . 5⁄8 41⁄4 3
#3 (0.099) through #8 (0.164) 0.078 0.375 5⁄8 41⁄4 3
#10 (0.190) through 3⁄8 (0.375) 0.145 0.375 9⁄16 41⁄4 3
7⁄16 (0.4375) through 1 (1.000) 0.360 1.000 15⁄8 51⁄16 4

11⁄8 (1.125) through 11⁄2 (1.500) 0.970 1.500 15⁄16 61⁄8 4

GENERAL NOTES:
(a) Reference Standard: A-A-59158
(b) All dimensions are in inches unless otherwise indicated.
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B18 AMERICAN NATIONAL STANDARDS FOR BOLTS, NUTS, RIVETS, SCREWS,
WASHERS, AND SIMILAR FASTENERS

Small Solid Rivets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.1.1-1972 (R2006)
Large Rivets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.1.2-1972 (R2006)
Metric Small Solid Rivets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B18.1.3M-1983 (R2006)
Square and Hex Bolts and Screws (Inch Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.1-1996 (R2005)
Square and Hex Nuts (Inch Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.2-1987 (R2005)
Metric Hex Cap Screws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.3.1M-1999 (R2005)
Metric Formed Hex Screws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.3.2M-2005
Metric Heavy Hex Screws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.3.3M-1979 (R2001)
Metric Hex Flange Screws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.3.4M-2001 (R2006)
Metric Hex Bolts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.3.5M-1979 (R2006)
Metric Heavy Hex Bolts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.3.6M-1979 (R2006)
Metric Heavy Hex Structural Bolts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.3.7M-1979 (R2006)
Metric Hex Lag Screws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.3.8M-1981 (R2005)
Metric Heavy Hex Flange Screws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.3.9M-2001 (R2006)
Metric Hex Nuts, Style 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.4.1M-2002 (R2007)
Metric Hex Nuts, Style 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.4.2M-2005
Metric Slotted Hex Nuts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.4.3M-1979 (R2006)
Metric Hex Flange Nuts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.4.4M-1982 (R2005)
Metric Hex Jam Nuts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.4.5M-2008
Metric Heavy Hex Nuts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.4.6M-1979 (R2003)
Metric Flanged 12-Point Head Screws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B18.2.5M-2009
Fasteners for Use in Structural Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.6-2009
Metric 12-Spline Flange Screws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.7.1M-2002 (R2007)
Clearance Holes for Bolt, Screws, and Studs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.8-1999 (R2005)
Straightness Gage and Gaging for Bolts and Screws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.2.9-2007
Socket Cap, Shoulder, and Set Screws, Hex and Spline Keys (Inch Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B18.3-2003 (R2008)
Socket Head Cap Screws (Metric Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B18.3.1M-1986 (R2008)
Metric Series Hexagon Keys and Bits. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B18.3.2M-1979 (R2008)
Hexagon Socket Head Shoulder Screws (Metric Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B18.3.3M-1986 (R2008)
Hexagon Socket Button Head Cap Screws (Metric Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B18.3.4M-1986 (R2008)
Hexagon Socket Flat Countersunk Head Cap Screws (Metric Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B18.3.5M-1986 (R2008)
Metric Series Socket Set Screws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B18.3.6M-1986 (R2008)
Round Head Bolts (Inch Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B18.5-1990 (R2003)
Metric Round Head Short Square Neck Bolts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.5.2.1M-2006
Metric Round Head Square Neck Bolts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.5.2.2M-1982 (R2005)
Wood Screws (Inch Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.6.1-1981 (R2008)
Slotted Head Cap Screws, Square Head Set Screws, and Slotted Headless Set Screws (Inch Series) . . . . . . . . . . . . . . . B18.6.2-1998 (R2005)
Machine Screws and Machine Screw Nuts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.6.3-2003 (R2008)
Thread Forming and Thread Cutting Tapping Screws and Metallic Drive Screws (Inch Series). . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.6.4-1998
Metric Thread-Forming and Thread-Cutting Tapping Screws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B18.6.5M-2000 (R2005)
Metric Machine Screws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B18.6.7M-1999 (R2005)
General Purpose Semi-Tubular Rivets, Full Tubular Rivets, Split Rivets and Rivet Caps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.7-2007
Metric General Purpose Semi-Tubular Rivets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.7.1M-2007
Clevis Pins and Cotter Pins (Inch Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.8.1-1994 (R2000)
Taper Pins, Dowel Pins, Straight Pins, Grooved Pins, and Spring Pins (Inch Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.8.2-2000
Spring Pins: Coiled Type, Spring Pins: Slotted, Machine Dowel Pins: Hardened Ground,

and Grooved Pins (Metric Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.8.100M-2000 (R2005)
Cotter Pins, Headless Clevis Pins, and Headed Clevis Pins (Metric Series). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.8.200M-2000 (R2005)
Plow Bolts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.9-2007
Track Bolts and Nuts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B18.10-1982 (R2005)
Miniature Screws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B18.11-1961 (R2005)
Glossary of Terms for Mechanical Fasteners . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B18.12-2001 (R2006)
Screw and Washer Assemblies — Sems (Inch Series). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B18.13-1996 (R2008)
Screw and Washer Assemblies: Sems (Metric Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.13.1M-1998 (R2003)
Forged Eyebolts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B18.15-1985 (R2008)
Prevailing-Torque Type Steel Metric Hex Nuts and Hex Flange Nuts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.16M-2004 (R2009)
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Serrated Hex Flange Locknuts 90,000 psi (Inch Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.16.4-2008
Nylon Insert Locknuts (Inch Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.16.6-2008
Inspection and Quality Assurance for General Purpose Fasteners . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.18.1-2007
Inspection and Quality Assurance for High-Volume Machine Assembly Fasteners . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.18.2-2009
Inspection and Quality Assurance for Special Purpose Fasteners . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.18.3M-1987 (R2005)
Inspection and Quality Assurance for Fasteners for Highly Specialized Engineered Applications . . . . . . . . . . . . . . . . B18.18.4M-1987 (R2005)
Inspection and Quality Assurance Plan Requiring In-Process Inspection and Controls. . . . . . . . . . . . . . . . . . . . . . . . . B18.18.5M-1998 (R2009)
Quality Assurance Plan for Fasteners Produced in a Third Party Accreditation System . . . . . . . . . . . . . . . . . . . . . . . . B18.18.6M-1998 (R2009)
Quality Assurance Plan for Fasteners Produced in a Customer Approved Control Plan . . . . . . . . . . . . . . . . . . . . . . . . B18.18.7M-1998 (R2009)
Washers: Helical Sprin-Lock, Tooth Lock, and Plain Washers (Inch Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.21.1-2009
Lock Washers (Metric Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.21.2M-1999 (R2005)
Double Coil Helical Spring Lock Washers for Wood Structures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.21.3-2008
Metric Plain Washers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.22M-1981 (R2005)
Part Identifying Number (PIN) Code System for B18 Fastener Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.24-2004
Square and Rectangular Keys and Keyways. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.25.1M-1996 (R2008)
Woodruff Keys and Keyways . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.25.2M-1996 (R2008)
Square and Rectangular Keys and Keyways: Width Tolerances and

Deviations Greater Than Basic Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.25.3M-1998 (R2008)
Tapered and Reduced Cross Section Retaining Rings (Inch Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B18.27-1998 (R2005)
Helical Coil Screw Thread Inserts — Free Running and Screw Locking (Inch Series). . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.29.1-2010 (R2007)
Helical Coil Screw Thread Inserts: Free Running and Screw Locking (Metric Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B18.29.2M-2005
Open-End Blind Rivets With Break Mandrels (Metric Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.30.1M-2000 (R2005)
Metric Continuous and Double-End Studs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .B18.31.1M-2008
Continuous and Double-End Studs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.31.2-2008
Threaded Rods (Inch Series). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B18.31.3-2009

The ASME Publications Catalog shows a complete list of all the Standards published by the Society. For a complimentary catalog, or the latest
information about our publications, call 1-800-THE-ASME (1-800-843-2763).
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INTENTIONALLY LEFT BLANK
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