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FOREWORD

American National Standards Committee B18 for the standardization of bolts, screws, nuts, riv-

ets, and similar fasteners was organized m March 1922 as Sectional Committee B18 under the
aegis of the American Engineering Standards Committee (later the American Standards Associ-
ation, then the United States of America Standards Institute and, as of October 6, 1969, the Amer-
ican National Standards Institute, Inc.), with the Society of Automotive Engineers and the Amer-
ican Society of Mechanical Engineers as joint sponsors. Subcommittee 2 was subsequently
established and charged with the responsibility for technical content of standards coveringwrénch
head bolts and nuts.

At its meeting on December 4, 1974, Committee B18 authorized preparation of a §¢sies of stan-
dards for metric fasteners. Subcommittee 2 was assigned responsibility for developing standards
for metric hex bolts, screws, and nuts.

At a meeting on September 22, 1976, Subcommittee 2 organized the contents*of a standard cov-
ering eight different hex head screw and bolt products. Actual draftifigywas postponed until
ISO/TC2 could reach final decisions relating to basic dimensions and characteristics of hex bolts,
screws, and nuts. At ISO/TC2 meetings held in April 1977, final aqtions were taken. Committee
B18 affirmed the TC2 decisions at a meeting on June 29, 1977 afid drafting of this Standard was
started.

In February 1978, Committee B18 established a cooperative program with the Department of
Defense to draft American National Standards for metrie fasteners in such a way that they could
be used directly by the Government for procuremengpurposes. The Department of Defense re-
quested that each of the eight products be covered(in separate standards, and Subcommittee 2
accepted this approach at its meeting on June 27,,1978.

The previous edition of this Standard was dpproved by letter ballot of Committee B18 on De-
cember 15, 1978, and was subsequently approved by the secretariat and submitted to the Amer-
ican National Standards Institute for désignation as an American National Standard. This was
granted on March 29, 1979. B18.2.3.2M:was last reaffirmed without change in 1995.

This Standard was developed by\the American Society of Mechanical Engineers B18 Standards
Committee on Fasteners. This Standard was approved by the American National Standards In-
stitute on April 29, 2005.

iv
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CORRESPONDENCE WITH THE B18 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the con-

sensus-of concerned-interests. As such users of this Standard may interact with the Committee

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

Secretary, B18 Standards Committee

The American Society of Mechanical Engineers
Three Park Avenue

New York, NY 10016-5990

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

The Committee welcomes proposals for revisions to this Standard. SueR;proposals should be
as specific as possible, citing the paragraph number(s), the proposed werding, and a detailed de-
scription of the reasons for the proposal, including any pertinent documentation.

Interpretations. Upon request, the B18 Committee will render ‘an interpretation of any re-
quirement of the Standard. Interpretations can only be renderedyin response to a written request
sent to the Secretary of the B18 Standards Committee.

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

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

Edition: Cite the applicable edition of-the Standard for which the interpretation is be-
ing requested.

Question: Phrase the question as a‘request for an interpretation of a specific require-

ment suitable for getieral understanding and use, not as a request for an ap-
proval 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 will be rewritten in this 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 in-
formation that might-affect an interpretation is available. Further, persons aggrieved by an in-
terpretation may appeal to the cognizant ASME Committee or Subcommittee. ASME does not
“approve,” “certity,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

AttendingCommittee Meetings. The B18 Standards Committee regularly holds meetings, which
are opento'the public. Persons wishing to attend any meeting should contact the Secretary of the
B18 Standards Committee.

Y
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METRIC FORMED HEX SCREWS

1 SCOPE

4 REFERENCED STANDARDS

(a) This Standard covers the complete dimensional
and general data for metric formed hex screws recog-
njzed as American National Standard. Formed hex
sqrews are cold formed products with fully upset
(non-trimmed) heads. Formed hex screws are stan-
dprd only in sizes M5 thru M24, with lengths up to
150 mm, or 10 times nominal screw size, whichever is
shorter.

(b) The inclusion of dimensional data in this Stan-
dprd is not intended to imply that all of the sizes in
conjunction with the various options described herein
afe stock items. Consumers should consult with sup-
pliers concerning lists of stock production formed hex
sdrews.

2| COMPARISON WITH ISO STANDARDS

(1) Because of numerous differences between this
Standard and ISO 4015, a detailed summary is included.
ir] Appendix C.

(b) At its meeting in Varna, May 1977, ISO/TC2
sfludied several technical reports analyzing design,con-
siderations influencing determination of the bést series
of width across flats for hexagon bolts, ‘screws, and
nfits. A primary technical objective was to achieve a
Idgical ratio between underhead (nut).bearing surface
atea (which determines the magnitude of the com-
ptessive stress on the bolted members) and the tensile
sfiress area of the screw thfead (which governs the
clamping force that can be"developed by tightening the
fgstener). Table 1 lists the)sizes selected by ISO/TC2 to
be¢ ISO standard.

M10 screws with-15 mm width across flats are cur-
rgntly being pradticed and used in the U.S. and many
other countries~This size, however, is not an ISO stan-
dprd. UnléssM10 screws with 15 mm width across flats
age speeifically ordered, M10 screws with 16 mm width
a¢ross’flats shall be furnished.

(c) I etter symbols designating dimensional charac-

The following is a list of publications referén¢ed in
this Standard.

ASME B1.3M, Screw Thread Gaging Systéms fopr Di-
mensional Acceptability —Inch and* Metric Fcrew
Threads (UN, UNR, UN]J, M, and, M]J)

ASME B1.13M, Metric Screw Threads—M Profile

ASME B18.2.8, Clearance Héles for Bolts, Screws and
Studs

ASME B18.12, Glossary, of’ Terms for Mechanicgl Fas-
teners

ASME B18.18.1, Ifispection and Quality Assurance for
General Purpose Fasteners

ASME B18.182; Inspection and Quality Assurance for
High V@lume Machine Assembly Fasteners

ASME-B18.24.1, Part Identifying Number (PIN)[Code
System Standard for B18 Fasteners Extdrnally
Threaded Products

ASME Y 14.5M, Dimensioning and Tolerancing

Publisher: The American Society of Mechanical|Engi-
neers (ASME), Three Park Avenue, New York, NY
10016-5990; Order Department: 22 Law Drive, Box
2300, Fairfield, NJ 07007-2300

ASTM F 468M, Nonferrous Bolts, Hex Cap Screws and
Studs for General Use (Metric)

ASTM F 568M, Carbon and Alloy Steel Extdrnally
Threaded Fasteners

ASTM F 738M, Stainless Steel Metric Bolts, Screws and
Studs

ASTM F 788/F 788M, Surface Discontinuities of|Bolts,
Screws, and Studs—Inch and Metric Series

Publisher: The American Society for Testing and [Mate-
rials (ASTM), 100 Barr Harbor Drive, West| Con-
shohocken, PA 19428-2959.

ISO 4015, Hexagon Head Bolts—Product Gradp B—
Reduced Shank (shank diameter approximately|equal
to pitch diameter)

Publisher: International Organization for Standardiza-
tion (ISO), Rue de Varembé, Case Postale 56, CH-1211,

1%

teristics are in accord with those used in ISO standards,
except that capital letters have been used instead of the
lower case letters used in ISO standards.

3 TERMINOLOGY

For definitions of terms relating to fasteners or com-
ponent features thereof used in this Standard, refer to
American National Standard ASME B18.12.

Goreve 20, Switzertand:

5 DIMENSIONS

(a) All dimensions in this Standard are given in mil-
limeters (mm), and apply before coating, unless stated
otherwise.

(b) Symbols specifying geometric characteristics are
in accordance with ASME Y14.5M.
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METRIC FORMED HEX SCREWS

— K L See para. 6.3.1
—{| K Ly See para. 6.6.1
; L See para. 6.6.2
S Fillet s
[]aPara616® (see para. 6.1.7)4]_—>||<—C (B) See para. 6.6.3
—>( X)<— See para. 6.6.4 R
— _»I U e
Indentation and /\ {.,—' f 7
configuration i
- E —+—1-D,-D,, -D
optional N | i B 1| ARAVRAARRAARRLARRRANRRARRAAY
(see para. 6.1.1) / %:: ¥ VANAAAN
A - Optional point
30° \( construction
Property class and 15° > —[Para. 6.5 @ | (sqg pyra. 6.4
source identification -
to appear on top of head | /| Para. 6.1.5 | A Q} Para. 6.6.5 @| C@|

(see para. 6.10)

Fig. 1 Formed Hex Screws

Table 1 Dimensions of Formed Hex Screws
Runout fof

. Width Width Wrenching Washer Face Washer Face Bearing

Nor1!nal Body Across Across Head Height, Thickness, Diameter, Surfacp
Screw piameter Diameter, Ds Flats, S Corners, E Height,\K Ky C Dy, FIM

and Thread

Pikch, D Max. Min. Max. Min. Max. Min. Max: Min. Min. Max.  Min. Min. Max.
M5 X1 0.8 5.00 4.82 8.00 7.64 9.24 8.56 3.65 3.35 2.4 0.5 0.2 6.9 0.22
M6 X 1 6.00 5.82 10.00 9.64 11.55 10.8Q 4.15 3.85 2.0 0.5 0.2 8.9 0.25
M8 x| 1.25 8.00 7.78 13.00 12.57 15.01 14.08 5.50 5.10 3.7 0.6 0.3 11.6 0.28
M10 K 1.5 10.00 9.78 15.00 14.57 17.32 \16.32 6.63 6.17 4.5 0.6 0.3 13.6 0.31
M10 K 1.5 10.00 9.78 16.00 15.57 18,48~ 17.43 6.63 6.17 4.5 0.6 0.3 14.6 0.32
M12 K 1.75 12.00 11.73 18.00 17.57 _2078 19.68 7.76 7.24 5.2 0.6 0.3 16.6 0.35
M14 K 2 14.00 13.73 21.00 20.16 \_24.25 22.58 9.09 8.51 6.2 0.6 0.3 19.6 0.39
M16 K 2 16.00 15.73 24.00 23,16, 27.71 2594 10.32 9.68 7.0 0.8 0.4 22.5 0.43
M20 K 2.5 20.00 19.67 30.00 _2946 34.64 32.66 12.88 12.12 8.8 0.8 0.4 27.7 0.53
M24 K 3 24.00 23.67 36.00,% 35.00 41.57 39.20 15.44 14.46 10.5 0.8 0.4 33.2 0.63
See dara. 6.2 6.1.3, 6.1.4 6.1.2 6.1.3 6.1.6 6.1.6

GENERAL NOTE: See para. 6.2 of Gerferal Data.

6 GENERAL DATA
6.1 Heads
6.1.1 \JTop of Head. The head geometry shall be full-

~

6.1.3 Wrenching Height. The wrenching height
K., is the distance, measured at a corner of the hex, from
the plane of the bearing surface to the last plane of fyll
formed hex (i.e., the plane closest to the top of the hedd

formed or indented at the manufacturer’s option. The
top of the head shall be chamfered or rounded. The di-
ameter of the chamfer circle or start of rounding shall
be equal to the maximum width across flats, S max.,
within a tolerance of —15%.

6.1.2 Head Height. The head height, K, is the dis-
tance, as measured parallel to the axis of the screw, from
the top of the head to the plane of the bearing surface.
(See para. 6.10.)

atwhich the widthracross cormers of the hiex s within
its specified limits). The width across corners, E, when
measured within the wrenching height, K, shall be
within the limits specified in Table 1.

6.1.4 CornerFill. The rounding due to lack of fill at
the six corners of the head shall be reasonably uniform.

6.1.5 True Position of the Head at Maximum Mater-
ial Condition. At maximum material condition, the
axis of the hexagon head shall be within a positional tol-
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Table 2 Tolerance Zone

Position of Ds; Position of
Nominal Head-to-Shank Minimum Body Body-to-Thread
Screw Diameter Tolerance Zone Diameter for Product Tolerance Zone
and Thread Diameter at Threaded to Head Diameter at
Pitch MMC [Note (1)] MMC
M5 X 0.8 0.35 4.36 0.48
M6 X 1 0.44 5.21 0.58
M8 X 1.25 0.56 7.04 0.58
M10 X 1.5 0.70 8.86 0.58
M12 X 1.75 0.84 10.68 0.70
M14 X 2 0.98 12.50 0.70
M16 X 2 1.12 14.50 0.70
M20 X 2.5 1.40 18.16 0.84
M24 X 3 1.68 21.80 0.8%4
NOTE:

(1) Ds;is the minimum pitch diameter.

Fillet shall lie within
| / this envelope

Fig. 2 Fillet Details for Short Screws

efance zone of the diameter specified in Table 2 with re-
Ect to the axis of the shank (derived median line) over

[ I}

ength under the head equal to the nominal screw di-
eter, D.

6.1.6 BearingSutface. The bearing surface shall be
flat and washer-faced. The diameter of the washer face,
nfeasured at 0/"mm above the bearing surface, shall not
exceed the actiial width across flats, S, nor be less than
tHe specifiéd minimum washer face diameter, D, min.
The circular runout of the bearing surface with respect
tq the-axis of the shank (derived median line) shall be

Filtetshall lie within
[ this envelope

Fig. 3 Fillet Details for Long Screws

Table 3. The fillet shall be a smooth and contihuous
curve fairing smoothly into the bearing surface apd the
shank within the limits specified. No radius in the fillet
contour shall be less than R minimum.

6.2 Body Diameter

(a) The diameter of the body on screws that afe not
threaded full length shall be within the limits of D} spec-
ified in Table 1, unless the purchaser specifies dcrews
with reduced diameter body. For screws threaded full
length, the diameter of the unthreaded shank under the

whthin—the—ful-ndicatormovement{FM)-as-speeified
in Table 1. The measurement of bearing surface runout
shall be made as close to the periphery of the bearing
surface as possible while the screw is held in a collet or
other gripping device at the distance of one diameter
under the head.

6.1.7 Underhead Fillet. The fillet configuration at
the junction of the head and shank shall be as shown
in Figs. 2 and 3, and shall have limits as specified in

head shall not exceed the specified maximum bely di-

ameter, D;, nor be less than the minimum body diame-
ter, Dg;, given in Table 2.

(b) Screws may be obtained with reduced diameter
body as specified in Table 4. The grip gaging length,
L, max. shall be as specified in Table 5. The diameter,
Ds, and length, Ly, of the shoulder shall be as specified
in Table 4. Reduced diameter body screws with nomi-
nal lengths shorter than 4 times their nominal diameter
are not recommended.
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Table 3 Dimensions of Underhead Fillets

Fillet Transition Fillet Fillet
Diameter Length Radius, R
For Short For Short
Nominal For Short and Long For Short For Long and Long
Screw Diameter Screws, Dgq Screws, D, Screws, F; Screws, F Screws
and Thread
Pitch Min. Max. Max. Max. Min.
M5 X 0.8 5.1 5.7 0.7 1.2 0.2
M6 X 1 6.2 6.8 0.9 1.4 0.3
M8 X 1.25 8.3 9.2 1.1 2.0 0.4
M10 X 1.5 10.2 11.2 1.2 2.0 0.4
M12 X 1.75 12.2 13.7 1.3 3.0 0.6
M14 X 2 14.1 15.7 1.4 3.0 0.6
M16 X 2 16.5 17.7 1.6 3.0 0%
M20 X 2.5 20.7 22.4 2.1 4.0 0,8
M24 X 3 24.5 26.4 2.3 4.0 0.8

GENERAL NOTES:

(b) Values of D; are given in Table 2.

(@) Short screws are screws that are threaded full length.

Table 4 Dimensions of Reduced Body Diameter With Shoulder

Shoulder Body Shoulder

Screw Diameter Diameter, Dg Dianieter, Dg; Length, Ly,
and Thread _—
Pitch Max. Min. Max. Min. Max. Min.
M5 X 0.8 5.00 4.82 4.46 4.36 3.5 2.5
M6 X 1 6.00 5.82 5.39 5.21 4.0 3.0
M8 X 1.25 8.00 7.78 7.26 7.04 5.0 4.0
M10 X 1.5 10.00 9.78 9.08 8.86 6.0 5.0
M12 X 1.75 12.00 M.73 10.95 10.68 7.0 6.0
M14 X 2 14.00 13.73 12.77 12.50 8.0 7.0
M16 X 2 16.00 15.73 14.77 14.50 9.0 8.0
M20 X 2.5 20.00 19.67 18.49 18.16 11.0 10.0
M24 X 3 24.:Q0 23.67 22.13 21.80 13.0 12.0

GENERAL NOTE: Shouldef is mandatory.

6.3 S¢rew Length

Thd length, £, of the screw is the distance parallel to
the axis of- the screw from the underhead bearing sur-
face tp the“extreme end of the shank. Standard screw

diameter equal to, or slightly less than, the thread ropt
diameter, and the end of the screw shall be reasonably
square with the axis of the screw, but the slight rim ¢r
cup resulting from roll-threading shall be permissible.
A rounded point shall have a radius of approximate]y

1 +1 MY e B T.l.1 n_T.1 L
englI o dlItT bPCLlllCU I 1dUIT . TUICTIAIILTS 11U SUITVWW

lengths are given in Table 6.

6.4 Points

The screws shall be pointed. The point shall be either
chamfered or rounded at the manufacturer’s option. The
length of the point to the first full formed thread at
major diameter shall not exceed U max., specified in
Table 7. A chamfered point shall be chamfered from a

R,, specified in Table 7.

6.5 Straightness

At maximum material condition, the axes of the screw
body and thread major diameter (derived median line)
shall be within a straightness tolerance diameter equal
to 0.006L. A gage and gaging procedure for checking
straightness is given in Nonmandatory Appendix A.
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Table 5 Maximum Grip Gaging Lengths and Minimum Body Lengths

Nominal
Diameter
and Thread
Pitch M5 X 0.8 M6 X 1 M8 X 1.25 M10 X 1.5 M12 X 1.75 M14 X 2 M16 X 2 M20 X 2.5 M24 X 3

L
Nominal L, Ly Ly Ls Ly Ls Ly L Ly Ls Ly Le Ly L Ly Le Ly Ls
Length Max. Min_  Max  Min_  Max. Min_Max.Min Max Min_Max Min Max. Min_ Max_Min__Max  Min.

8

10

12

14

16

20

% 90 50 Lo
30 140 10.0 120 7.0
35 19.0 15.0 17.0 12.0
40 240 20.0 22.0 17.0 18.0 11.8

45 29.0 25.0 27.0 22.0 23.0 16.8 19.0 115

50 340 30.0 32.0 27.0 28.0 218 240 16.5 20.0 11.2

(55) 370 320 33.0 268 29.0 215 250 16.2

60 420 37.0 38.0 31.8 340 265 30.0 21.2 m_

(65) 43.0 36.8 39.0 315 350 262 31.0)21.0 270 17.0

70 48.0 41.8 440 365 40.0 31.2 _86.0 260 320 22.0

80 580 51.8 54.0 465 500 4128 46.0 360 42.0 320 340 215 |__
90 64.0 56,5 60.0 512 56.0 46.0 52.0 42.0 44.0 31.5 36.0 21.0
100 740 66,5 70.0 612 660 560 62.0 520 540 415 46.0 31.0
110 80.0%71.2 760 66.0 720 62.0 640 515 56.0 41.0
120 900) 81.2 860 76.0 820 720 740 615 66.0 51.0
130 90.0 80.0 86.0 760 780 655 70.0 55.0
140 100.0 90.0 96.0 86.0 880 755 80.0 65.0

150 |106.0 96.0 98.0 855 90.00 75.0

GENERAL NOTES:

(@) Ly is grip gaging length; L is body length.

(b) Diameter-length combinations between the thin Stepped lines are recommended. Lengths in parentheses are not recommended.
(c) Screws with lengths above the heavy solid lirre}are threaded full length.

Table 6 Length Tolerances

Nominal.Length Nominal Screw Diameter
over thru M5 Mé M8 M10 M12 M14 M16-M24
6 10 +0.29 + 0.29 + 0.29 +0.29 R I A
10 18 * 0.35 + 0.35 *+ 0.35 *0.35 * 0.35 *+ 0.35 * 0.35
18 30 * 0.42 * 0.42 * 0.42 * 0.42 *0.42 * 0.42 * 0.42
30 50 * 0.50 * 0.50 + 0.50 + 0.50 * 0.50 * 0.50 * 0.50
50 60 * 1.50 + 0.60 + 0.60 + 0.60 + 0.60 + 0.60 + 0.60
60 80 + 1.50 + 1.50 =+ 0.60 + 0.60 + 0.60 * 0.60 + 0.60
80 100 *+ 1.75 + 1.75 *+ 1.75 +0.70 +0.70 + 0.70 + 0.70
100 120 * 1.75 * 1.75 * 1.75 *1.75 * 0.70 * 0.70 * 0.70
120 140 + 2.00 * 2.00 * 2.00 + 2.00 * 2.00 * 0.80 * 0.80
140 150 + 2.00 + 2.00 + 2.00 + 2.00 + 2.00 + 2.00 * 0.80
150 180 =+ 2.00 + 2.00 + 2.00 * 2.00 * 2.00 + 2.00 =+ 2.00
180 250 *2.30 *2.30 *2.30 +2.30 *2.30 *2.30 *2.30
250 315 + 2.60 + 2.60 * 2.60 + 2.60 + 2.60 + 2.60 + 2.60
315 400 *+ 2.85 *+ 2.85 *+ 2.85 * 2.85 + 2.85 *+ 2.85 *+ 2.85
400 500 * 3.15 * 3.15 * 3.15 * 3.15 * 3.15 * 3.15 * 3.15

GENERAL NOTE: All length tolerances are plus and minus (%).

5
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METRIC FORMED HEX SCREWS

e

Table 7 Dimensions of Points as specified in Table 8 (L, max. = L — B). L, max. shall
: - be used as a criterion for inspection. For screws of nom-
Nominal RazioulztR Le:;:‘.?lt U inal lengths,_lj, that are equal to or shorter than the
Screw Diameter and Appr(;x.e Max. lengths specified in Table 8 for screws threaded full
Thread Pitch [Note (1)] [Note (2)] length, L, max. = L, max. as specified in Table 8.
M5 X 0.8 7.0 1.60 6.6.2 Body Length, Ls. Body length, L, is the dis-
Mé X 1 8.4 2.00 tance, measured parallel to the axis of the screw, from
M8 < 1.25 11.2 2.50 the underhead hp;\ring surface to the last scratch of
M1 > 1.5 14.0 3.00 thread or top of the extrusion angle, whichever is Glos-
mz i ;75 12:2 z:gg est to the head. For standard diameter-length combinp-
Mk x 2 2.4 4.00 tions of screws that are not threaded full léngth, t
M20 X 2.5 28.0 5.00 values of L; min. are specified in Table 5. Eor\diameter-
M2} X 3 33.6 6.00 length combinations not listed in Table 5, the minimu
NOTES body length, as calculated and roundedito one decimpl
(1) Redpprox. equals 1.4 times thread major diameter and agrees with place, shall be equal to the maximym 8rip gaging leng

ISO
) Unf

4753.
ax. equals two times the thread pitch.

6.6 Thread Length

The length of thread on screws shall be controlled by
the mpximum grip length, L¢, and the minimum body
length, L,, as set forth in this section.

6.6,1 Grip Gaging Length, L;. The grip gaging
length}, L, is the distance, measured parallel to the axis
of the|screw, from the underhead bearing surface to the
face of a noncounterbored or noncountersunk standard
GO thread ring gage assembled by hand as far as the
thread will permit. For standard diameter-length com*
binatipns of screws that are not threaded full length;-the
valueg for L, max. are specified in Table 5. For diameter-

as computed, minus the transition thread length as spefc-
ified in Table 8 (Ls min. = Ly hax. — X ref.). L min. sha
be used as a criterion for ifspection. For screws that a
threaded full length, theidistance from the underhes
bearing surface to the-face of a noncounterbored or no
counter-sunk stanélard GO thread ring gage assemble
by hand as far as the thread will permit shall not exceq
the length, /B, as specified in Table 8. For screws
threaded fullMength, the last scratch of thread must n|
be within.the maximum fillet length, F; max., as speq
fied in\Table 3: L,, min. = F; max.

6.6.3 Thread Length, B. Thread length, B, a refer-
ence dimension, as specified in Table 8, is intended f
calculation purposes only, and is the distance, measurg
parallel to the axis of the screw, from the extreme er
of the screw to the last complete (full form) thread.

length combinations not listed in Table 5, the haximum 6.6.4 Transition Thread Length, X. The transitign
grip gaging length, as calculated and rounded to one  thread length, X, as specified in Table 8, is a referenge
decimfal place, shall be equal to the\nominal screw  dimension intended for calculation purposes only. It ip-
lengtl}, L, minus the reference nominal‘thread length, B, ~ cludes the length of incomplete threads and tolerances
Table 8 Thread Lengths
Unthreaded Length Under Head -
Thread Length, B (Ref.) for Short Screws, L,
Nomingl Screw Screw Screw
Diamefer and Screw Lengths Screw Transition Lengths Lu Screw Lengths _L_
Thread Lengths > 125 and Lengths Thread At
PiTch =125 = 200 > 200 Length, X (Ref.) Under Max. Least Under Mgx.
M5 X 0.8 16 22 35 4.0 10 1.2 10 25 2.4
M6 X 1 18 24 37 5.0 12 1.5 12 30 3.0
M8 X 1.25 22 28 41 6.2 16 1.9 16 40 4.0
M10 X 1.5 26 32 45 7.5 20 2.2 20 45 4.5
M12 X 1.75 30 36 49 8.8 24 2.6 24 50 5.3
M14 X 2 34 40 53 10.0 28 3.0 28 60 6.0
M16 X 2 38 44 57 10.0 32 3.0 32 65 6.0
M20 X 2.5 46 52 65 12.5 40 3.8 40 80 7.5
M24 X 3 54 60 73 15.0 90 9.0
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on grip gaging length and body length. The transition
from full thread to incomplete thread shall be smooth
and uniform. The major diameter of the incomplete
threads shall not exceed the actual major diameter of the
complete (full form) threads. The transition threads shall
have a rounded root contour.

6.6.5 Position of Body-to-Thread. For products
with cut threads, at maximum material condition, the

ASME B18.2.3.2M-2005

with the exception of corrective lenses. When raised,
markings shall project not less than 0.1 mm for M14 and
smaller screws, and 0.3 mm for M16 and larger screws
above the surface of the head, and the total head height
(head plus markings) shall not exceed the specified max-
imum head height plus 0.1 mm for M5 and M6 screws,
0.2 mm for M8 and M10 screws, 0.3 mm for M12 and
M14 screws, and 0.4 mm for M16 and larger screws.

axis of the screw body, D, (derived median line), over
a[length equal to the nominal screw diameter from the
last scratch of thread, shall be within the positional tol-
efance zone diameter specified in Table 2 with respect
td the axis of the thread, over a length equal to the nom-
irfal screw diameter from the last complete thread. A
ghge and gaging procedure for checking body position
ig| given in Nonmandatory Appendix B.

6J7 Screw Threads

6.7.1 Thread Series and Tolerance Class. Screw
treads shall be general purpose metric screw threads
wlith tolerance Class 6g conforming to ASME B1.13M,
upless otherwise specified by the purchaser. For
sqrews with additive finish, size limits for tolerance
(llass 6g apply prior to coating, and the thread after
cpating is subject to acceptance using a basic (toler-
afice position /) size GO thread gage and tolerance
(lass 6g thread gage for either minimum material LO
ot NOT GO.

6.7.2 Thread Gaging. Unless otherwise specified,
d|mensional acceptability of screw threads shall be
bgsed on System 21 of ASME B1.3M.

6{8 Materials and Mechanical Properties

6.8.1 Steel. Unless otherwisespecified, steel screws
shall conform to the requiremehnts of ASTM F 568M.

6.8.2 Corrosion-Resistant.” Steels. Unless other-
wlise specified, screws mage of corrosion-resistant steels
shall conform to the ¢equirements of ASTM F 738M.

6.8.3 Nonferrous Metals. Unless otherwise speci-
fipd, nonferrotis) screws shall conform to the require-
njents of ASTM F 468M.

69 Finish

Whap indentad tha danth of tha maaxlino chall o _
WY tea—+ P £ =t o ot re

duce the load carrying capability of the screw

6.10.1 Property Class Symbols. Each,'s¢rew shall
be marked in accordance with the applicable specifica-
tion for its chemical and mechanicalzequirements.

6.10.2 Source Symbols. Each) screw shalll be
marked to identify its source(manufacturer or grivate
label distributor).

6.11 Workmanship

Screws shall be free from surface imperfectiong such
as burrs, seanis, laps, loose scale, or other irregulprities
that couldraffect serviceability. When control of sjurface
discontiftuities is required, the purchaser shall specify
confotmance to ASTM F 788/F 788M.

6.12 Inspection and Quality Assurance

Unless otherwise specified, acceptability of screws shall
be determined in accordance with ASME B18.18.1.

6.13 Dimensional Conformance

Products shall conform to the specified dimengions.

(a) Unless otherwise specified, the following [provi-
sions shall apply for inspection of dimensional charac-
teristics. The designated characteristics are defined yvithin
the following table and shall be inspected in accojdance
with ASME B18.18.2 to the inspection level shown|

Characteristic Inspectiop Level

Thread acceptability

Head width across corners, E
Grip length, L, max.

Screw length, L

Visual inspection [Note (1)]

[oNeNeNeNe

NOTE:

I1a1 +lo - L | looll 1 liad
UTIHITOS ULLITTIVVIOUT DFCLILLCU, OLITVVO Olidlil UT DUIJPLICU
with a natural (as processed) finish, unplated or un-
coated, in a clean condition and lightly oiled.

6.10 Identification Symbols

Identification marking symbols shall be on top of the
screw heads and shall be raised or indented at the man-
ufacturer’s option, unless otherwise specified at the time
of ordering. Marking shall be legible to the unaided eye

{aN X7: 1T : LT £ BN B 1 1
(L VISUdl TISPTTHOIT SITAIT TICIUUT PTOPTTILY CldssS ITAIKITTg,

source marking, fillet, and workmanship.

If verifiable in-process inspection is used, inspection
sample sizes and reporting shall be in accordance with
the applicable ASME, ASTM, or SAE quality system
consensus standard.

(b) For nondesignated characteristics, the provisions
of ASME B18.18.1 shall apply. Should a nondesignated
dimension be detemined to be outside its specified lim-
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its, it shall be deemed conforming to this Standard if the
user, who is the installer, accepts the dimension, based
on fit, form, and function considerations.

6.14 Clearance Holes

The recommended sizes of clearance holes in mate-

rial to be assembled using formed hex screws are the
N R1Q

METRIC FORMED HEX SCREWS

and thread pitch; nominal length; reduced body, if re-
quired; 15 mm WATF for M10, if required; steel property
class or material identification; and protective coating,
if required.

NOTE: Itis common practice in ISO standards to omit thread pitch

from the product size designation when screw threads are the met-
ric coarse thread series (e.g., M10 is M10 X 1.5).

EXAMPLES:

1 + M + AC 2Q
normgagrSseftes SV CIT T TYOIVIE DTOZ 0

6.15 Designation

(a) [Formed hex screws shall be designated by the fol-
lowing data, preferably in the sequence shown: product
name] designation of the standard; nominal diameter

(1) Formed hex screw, ASME B18.2.3.2M, M10 X 1.5 X 50, cles
9.8, zinc plated to ASTM F 1941M Fe/Zn5C
(2) Formed hex screw, ASME B18.2.3.2M, M6 X 1 X 35, silicpn
bronze, ASTM F 468M grade 651

(b) For a recommended part identifying/number sys-
tem, see ASME B18.24.
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NONMANDATORY APPENDIX A
SCREW STRAIGHTNESS GAGE AND GAGING PROCEDURE

The conformance of screws to shank straightness or

this distance by obtaining common readings on both mi-

cqmber tirmitations setforthrim para- 65 Tmay be checked
by using the gage illustrated below in accordance with
tHe following procedure:

Allowable total camber on the product to be inspected
is|calculated in accordance with para. 6.5. The total cam-
br thus derived is added to the specified maximum
bdy diameter and the movable rail of gage is adjusted
td provide a parallel space between the rails equal to

Adjustable

[<— L (excluded
fillet length)

\=g

NOTE!

Ve Reverse reading micrometer heads

“i— Maximum body diameter
plus allowable total camber

tHs The width of the gage must be adequate for the size of fastener being gaged.

Fig. A-1 Typical Straightness Gage

crometer treads: The mmovabte raitisthermrtocked iy place
by tightening securing screws. The gage length/is|equal
to or longer than the screw length.

The product is then inserted between, rails and| is ro-
tated by hand through full 360 deg~Any interf¢rence
occurring between the product andthe gage that is
sufficient to prevent rotation shall’ indicate excessive
camber.

Note (1)
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NONMANDATORY APPENDIX B
BODY POSITION GAGES AND GAGING PROCEDURES

Gages that may be used for checking position of the L,=D+X
SCrew i Udy Wll.il TEspect to LilU LiL[Cdd dalc iﬁl.lbudled bU‘lUW.

In j:e lower construction, GO thread ring gage A is Diameter Dy, of the counterbore or hole in sleevé(g),
centeled on sleeve B by means of the positioning plug,  equals the nominal screw diameter, D, plus_the podi-
E, andl is secured in position by attachment screws C. tional tolerance, T (see Table 2), i.e.,

The ring gage is set to the maximum pitch diameter of
the scyew thread, Class 6h. D,=D+T

For|position of body-to-thread per para. 6.6.5, gage
length} L, is equal to the nominal screw diameter, D, The screw is screwed by hand into the GO thread gage
plus the transition thread length, X, i.e., for the full length of the thread:

~

Ay
1
T

;) T
D,

Class 6h gosthread gage
optional constructions

)
&)

)
J

0.000
Class 6h max. PD thread7 D, i 0.015 /_E

(OO 4 N

W] |

Fig. B-1 Typical Gage

10
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NONMANDATORY APPENDIX C
COMPARISON WITH ISO STANDARDS

This Appendix summarizes the technical differences (b) maximum fillet transition diameters

ELWEC AOIVIE DI1O.Z.O. 9 W1d dClO d cc O.
lated ISO standards. (d) bearing surface diameters

Formed hex screw characteristics, as presented in this (e) nominal head heights
standard, are harmonized, to the extent possible, with (f) thread lengths
I90 4015. However, ISO 4015 only includes products (g) thread dimensions
hpving a reduced body without a shoulder. This stan- Reduced body diameter limits specified in Tabl
dprd includes formed hex screws with full body or a re- not the same as ISO 4015. ISO-does not, howev]
dficed body with shoulder. Thus, the two standards do  clude the M24 as standard and.d6es include an M

npt offer interchangeable products. However, in the size ~ M4. Other features not in-agreement include the

rqnge M5 through M20, certain characteristics are in ~ uct name, washer face,maximum height of head
agreement. They include tion of markings, straightness requirements, and
(a) diameters and thread pitches tolerances.
DS DSI'

i £, max. [

Cut Thread

b 4 are
er, in-
3 and
prod-
posi-
other

11


https://asmenormdoc.com/api2/?name=ASME B18.2.3.2M 2005.pdf

12



https://asmenormdoc.com/api2/?name=ASME B18.2.3.2M 2005.pdf

B18 AMERICAN NATIONAL STANDARDS FOR BOLTS, NUTS, RIVETS, SCREWS,
WASHERS, AND SIMILAR FASTENERS

SMaAll SOl RIVEES . ottt et e et et e e e e e e e B18.1.1-1972 (R2001)
LargE RIVEES & ottt ettt ettt e e e e e e e e e B18.1.2-1972 (R2001)
Metric SMall Solid RIVEES . . ottt et et et e B18.1.3M-1983 (R2001)
Square and Hex Rolts and Screws (Inch Serieg) R1R 2 1-1996
Square and Hex NUts (INCh SEIES) . ..ottt ettt e e e e e e e et et e e e e e e B18.2.2-1987-(R1999)
IMBLFIC HeX Cap SCreWS . .ttt et et e e e e e e e e e e B18.2.3,TNI-1999
MBLFC FOrMed HEX SCrEWS . ottt et et et e et e et e et e e ettt ettt e e B148.2.3.2N1-2005
MELric Heavy HeX SCreWs . . . oottt e e e e e e e e e e e e et ettt B18.2.3.3M<1979 (R2001)
MELHC HeX FLANge SCreWS . . .ottt ettt e e e e et e e e e e e e e e e e e e e e AT B18.2.3.4Ni-2001
MBLIIC HEX BOIES . vttt ettt e e et e e e e e e e B18.273.5M-1979 (R2001)
MELFIC HEAVY HEX BOIES . .ttt ettt ettt et ettt et e e e e et e e et e e et et e e B18.2.3.6M-1979 (R2001)
MEtric Heavy Hex Structural BoltS . . ..ottt ettt et e ettt e et ettt e e et e s B18.2.3.7M-1979 (R2001)
MBLFIC HEX LA SCIBWS .« o v v ettt ettt e e e e e e e e e e e e e e O B18.2.3.8M-1981 (R1999)
Mptric Heavy Hex Flange Screws . .. ...ttt it eeciieeeieieieeneneeee B18.2.3.9N1-2001
Square Head Bolts (MetriC Series) .. ..vvu ittt et et et e B18.2.3.10M-1996 (R2003)
MEtric Hex NULS, Style 1 ..o e i et ettt et et e ne e M B18.2.4.1Ni-2002
MEtric Hex NULS, Style 2 . ..o e e e et et N e B18.2.4.2N1-2005
MEtric Slotted Hex NUES . ..ottt e ettt et S B18.2.4.3M-1979 (R2001)
MEtric Hex Flange NUES . ..ottt et et e ettt e et ettt B18.2.4.4M-1982 (R1999)
MELriC Hex Jam NUES . . .ottt e et ettt N B18.2.4.5M-1979 (R2003)
Mptric Heavy HEX NUES . ..ot i it ettt et eeeieneen e e e e e e B18.2.4.6M-1979 (R2003)
Fgsteners for Use in Structural Applications . . .. ..ottt e N e et e B18.2.6-1996 (R2004)
MEtric 12-Spline Flange SCrews . . ..ottt e e e e e e B e et e B18.2.7.1Ni-2002
Clparance Holes for Bolt, Screws, and Studs . ... ...ttt el N e B18.2.8-1999
Sqcket Cap, Shoulder, and Set Screws, Hex and Spline Keys (INCh Series) . .. ot e et et e B18.3-2003
Sqcket Head Cap Screws (Metric SErES) . v vvvve e e et eie e e e e et e e et et e e B18.3.1M-1986 (R2002)
Mptric Series Hexagon Keys and BitS . ... ..ottt N e e e e B18.3.2M-1979 (R2003)
Hé¢xagon Socket Head Shoulder Screws (Metric Series) .. .. ... ol i e i i e B18.3.3M-1986 (R2002)
H¢xagon Socket Button Head Cap Screws (Metric Series) ... s . oot e e B18.3.4M-1986 (R2002)
Héxagon Socket Flat Countersunk Head Cap Screws (Metric SEHES) . ..o vvve ettt it e ie e eieennn B18.3.5M-1986 (R2002)
MEtric Series Socket SEt SCreWS . ..ottt N e e e e B18.3.6M-1986 (R2002)
Rgund Head Bolts (Inch Series) .. ... N B18.5-1990 (R2003)
Mptric Round Head Short Square Neck Bolts . ..o ae oottt e ettt e e et ettt e e B18.5.2.1M-1996 (R2003)
Mptric Round Head Square Neck Bolts . . ... f. b e e e e e e e e e B18.5.2.2M-1982 (R2000)
Rgund Head Square Neck Bolts With Large Head (Metric Series) . .......uuuunin it B18.5.2.3M-1990 (R2003)
Wpod Screws (INCh Series) . ..ottt i e ettt e e e et e et et et et e e e e, B18.6.1-1981 (R2003)
Slptted Head Cap Screws, Square Head Sget Screws, and Slotted Headless Set Screws (Inch Series) .. ..., B18.6.2-1998
Mpchine Screws and Machine Screvt NUES . . ..ottt e e e et e et e e e e e B18.6.3-2003
THread Forming and Thread Cutting Tapping Screws and Metallic Drive Screws (Inch Series) ..........c.oiiiiivinen. .. B18.6.4-1998
Mptric Thread-Forming and THread-Cutting Tapping SCreWS . . ..ottt t ettt e e et ettt ettt B18.6.5N1-2000
MEtrC MaChing SCrEWS T ettt e et e et e et et e e e e e e B18.6.7N1-1999
Gé¢neral Purpose SemizTubular Rivets, Full Tubular Rivets, Split Rivets and Rivet Caps . ... ... .. B18.7-1972 (R2001)
Mptric General Purpg@se.Semi-Tubular RIVELS . . . ..ottt e e e et e e ettt et e et B18.7.1M-1984 (R2000)
Clevis Pins and COttarPINS (INCh SEIIES) ..\ttt ettt ettt e e e e ettt et B18.8.1-1994 (R2000)
Tdper Pins, DowelPins, Straight Pins, Grooved Pins, and Spring Pins (Inch Series) .. ... .ottt B18.8.2-2000
Spring Pins£Coiled Type, Spring Pins: Slotted, Machine Dowel Pins: Hardened Ground, and Grooved Pins (Metric Series) .. B18.8.100N1-2000
Cqtter Pins,\Headless Clevis Pins, and Headed Clevis Pins (Metric SEries) .. ... ...ttt B18.8.200N1-2000
PIDW Balts (INCh SEIIES) . v vttt ettt e e e e e e e e e e e e e e B18.9-1996 (R2003)
THRCRBOIES @Nd NULS . . oottt et et e e e e e et e e e e e B18.10-1982 (R2000)
NI AEUIE SCIEWS o . ettt ittt et ettt et e et e et et e et et e et et e et e e at e ateeneneenaneaneananennns B18.11-1961 (R2000)
Glossary of Terms for Mechanical Fasteners . . ...ttt e et e et e et ettt et ettt et e B18.12-2001
Screw and Washer Assemblies — Sems (INCh SErES) . ... vt ittt e e et e et et et et e e B18.13-1996 (R2003)

Screw and Washer Assemblies: Sems (Metric SEreS) ... v vttt e e e e ettt e B18.13.1M-1998 (R2003)
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