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FOREWORD

American Mational Slandards Commitiee B18 for the slandardization of bolts, screws, nuls, riv-
ets, and similar fasteners was organized in March 1922 as Sectional Committee B18 under the

aegis of the American Engineering Standards Committee (later the American Standards Associ-
ation, then the United States of America Standards Institute and, as of Oclober 6, 199, the Amer-
ican Mational 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 covering wrench

head bolts and nuts,
At its meehing on December 4, 1974, Committee B18 authonzed preparation of a series of stan-

dards for metric fasteners. Subcommittee 2 was assigned responsibility for developing standards

for metric hex bolts, screws, and nuts,
Al a meeting on Seplember 22, 1976, Subcommities 1 organized the contents of a standard cov-

ering eight different hex head screw and bolt products. Actual drafting was postponed until
150/ TC2 could reach hinal decisions relating to basic dimensions and characteristics of hex bolts,
screws, and nuts. At [SO/TC2 meetings held in April 1977, {inal actions were taken. Committee

B18 affirmed the TC2 decisions at a meeting on June 29, 1977 and 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 metric fasteners in such a way that they could
be used directly by the Government for procurement purposes. 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 mecting on June 27, 1978,

The previous edition of this Standard was approved by letter ballot of Committee B18 on De-
cember 13, 1978, and was subsequently approved by the secretanat and submitted to the Amer-
ican Mational Standards Institute for designation as an American National Standard. This was

granted on March 29, 1979, B18.2.3.2M was last reaflirmed without change in 1995
Thas Standard was developed by the Amenican Society of Mechamical Engineers B18 Standards

Committee on Fasteners. This Standard was approved by the American National Standards [n-
stitute on April 29, 2005.

v
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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:

Socretary, B18 Standards Committee

The American Society of Mechanical Engineers
Three Park Avenue

Meow York, NY 10016-3990

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

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

Iinterpretations. Upon request, the B18 Committee will render an interpretation of any re-

quirement of the Standard. Interpretations can only be rendered in response to a written request
sent to the Secretary of the B18 Standards Committee.

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

Subject: Cite the applicable paragraph number{s) and the topic of the inguiry.

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

Cuestion: IYhrase the question as a request for an interpretation of a specific require-

ment suitable for general understanding and use, not as a request for an ap-
proval of a proprietary design or siluation. 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,” “certify,” “rate,” or “endorse” any item, construction, proprictary device, or activity.

Attending Committee Meetings. The B1B Slandards Commuittee regularly holds meelings, which
are open to the public. Persons wishing to attend any meeting should contact the Secrelary of the
B18 Standards Committee.

Vi
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ASME B18.2.3.2M-2005

METRIC FORMED HEX SCREWS

1 SCOPE

(e} This Standard covers the complete dimensional

and general data for metric formed hex screws recog-
nized as American National Standard. Formed hex

screws are cold formed products with fully upset
(non-trimmed) heads. Formed hex screws are stan-

dard 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-
dard is not intended to imply that all of the sizes in
conjunchion with the vanous ophons deseribed herein
are stock items, Consumers should consult with sup-
pliers concerning lists of stock produchon formed hex
SCTeWS.

2 COMPARISON WITH IS0 STANDARDS

(@) Because of numerous differences between this
Standard and IS0 4015, a detailed summary is included
in Appendix T

(b} At its meeting in Vama, May 1977, 150/TC2
studied several techmical reports analyzing design con-
siderations influencing determination of the best series
of width across flats for hexagon bolts, screws, and
nuts. A primary lechnical objective was lo achieve a
logical ratio between underhead (nut) bearing surface
area (which determines the magnitude of the com-
pressive stress on the bolted members) and the tensile

siress area of the screw thread (which governs the
clamping force that can be developed by tightening the

fastener). Table 1 lists the sizes selected by 15O/ TC2 to

be 150 standard.
MID serews with 15 mim widlh across flals are cur-

rently being produced and used in the US. and many

other countries. This s1ze. however, 15 not an S0 stan-
dard. Unless M10 screws with 15 mm width across (lats
are specifically ordered, M10 screws with 16 mm width
across flats shall be furnished.

(c} Letter symbols designating dimensional charac-
leristics are in accord with those used in 150 slandards,

except that capital letters have been used instead of the
lower case letters used in 150 standards,

3 TERMINOLOGY

For definitions of terms relating to fasteners or com-
ponent features thereol used in thas Standard, refer to

American National Standard ASME B18.12.
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4 REFERENCED STANDARDS

The following is a list of publications referenced in
this Standard.

ASME B1.3M, Screw Thread Gaging Systems for [Di-
mensional Acceptability — Inch and Metric Screw
Threads (UN, UNRE, UNJ, M, and M]J)

ASME B1.15M, Metric Screw Threads — M Profile

ASME B1828, Clearance Holes for Bolts, Screws and
Studs

ASME B18.11, Glossary of Terms for Mechanical Fas-

teners
ASME B18.18.1, Inspection and Quality Assurance [or

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

ASME B18.24.1, Part Identifying Number (PIN) Code
system  Standard lor BB Fasteners  Externally

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 Externally
Threaded Fasteners

ASTM F 738M, Stainless Stee]l Metric Bolts, Screws and
Studs

ASTM F 788/F 788M, Surface Discontinuities of Bolts,
Screws, and Studs — Inch and Metric Series
Publisher: The Amerncan Society for Testing and Mate-

rials (ASTM), 100 Barr Harbor Drive, West Con-
shohocken, PA 19428-29549

150 4015, Hexagon Head Bolts — Product Grade B —
Reduced Shank (shank diameter approximately equal
to pitch diameter)

[ublisher: International Organization for Standardiza-
tion (150)), Rue de Varembeé, Case Postale 56, CH-1211,
Ceneve 20, Switzerland.

5 DIMENSIONS

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

(b} Symbols specifving geometric characteristics are
in accordance with ASME Y14.5M.
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ASME B18.2.3.2M-2005 METRIC FORMED HEX SCREWS
| K = L Seepara.6.3.1
— | K | Ly =} Spepara. 6.6.1
L
T F1E F ] Filat B — seepara. 662
=
Indentation  and - g J' |
configuratior 11 _ ﬂ l\ W‘l \\l'kli'li'lm\ Wl
opliona
(seepara.6.1.1) l } Ill-H 1'11WI||.1-]] I
30"
—— x|\ —
lo appear on lop of head Para. 6.1.5 [A
[seepara B.10)
Fig. 1 Formed Hex Screws
Table 1 Dimensions of Formed Hex Screws
Aunout of
Width Width Wrenching Washer Face Washer Face Bearing
Mgmin gl Rewrhe ALrOsE ACross Head Haight, Thickness, Diamelar, Surface
&Emrﬂ q,llharre ®  Diameter, D, Flals, § Comars, E Haight, K Ko C D FIne
Fitch, D Max. Wi Max. Min. Max. Miin. Wax. Min. i, Max. Min. I, hbe.
MD =08 200 4 82 8.00 T Ba 824 8.56 .65 3.35 2.4 0.5 0.2 6.8 0.22
MG = T 600 582 1000 964 1155 11080 415 385 2.0 05 0.2 3o 0.25
MBx1.25 BOO 778 1300 1257 1501 1408 550 510 3.7 0E 03 1.6 0.28
M10x 1.5 1000 978 1500 1457 1732 1632 6683 617 4.5 06 03 136 o
M10 = 1.5 10.00 978 1600 1557 1848 17.43 6.63 617 2.5 0.6 0.3 14.6 0.2
MIZ2=1.75 1200 1173 1800 1/57 2078 1568 r.76 724 = ¥ 06 0.3 166 0.35
M1 = 2 1400 1373 2100 2018 2425 2258 0.09 8.51 b 0.6 0.3 19.6 0.39
MI1G = 2 1600 1573 2400 23198 2771 2694 1032 968 7.0 08 04 22.5 0.43
M20x 25 2000 1967 3000 2916 34564 3266 1288 1212 0.8 08 04 27.7 0.53
M24 w3 2400 2367 3600 3500 4157 38920 1544 1446 10.5 0.8 0.4 33 2 0.63
SEE para. 6.2 | 6.1.3 614 | £.1.2 6.1.3 616 6.1.6

GENERAL NOTE: See para, 6.2 of General Data,

6 GENERAL DATA

6.1 Heads

6.1.1 Top of Head. The head geometry shall be full-
tormed 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, 5 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.)
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6.1.3 Wrenching Height. The wrenching height,
Ka, is the distance, measured at a corner of the hex, from
the plane of the bearing surface to the last plane of full
formed hex (i.e., the plane closest to the top of the head
at which the width across corners of the hex is 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 Comer Fill. The rounding due to lack of fill at
the six comers of the head shall be reasonably uniform.

6.1.5 True Position of the Head at Maximum Mater-

jal Comdition. At maximum material condition, the
axis of the hexagon head shall be within a posibional tol-

P e ey gk



METRIC FORMED HEX SCREWS

ASME B18.2.3.2M-2005

Table 2 Tolerance Zone
Positionof o, Fositionol
Mominal Haad-to-Shank Mirnmum Body Hody-to- Thread
Screw Diamater Tolgrance Joneg Digmater lor Product Tolgrance Jong
and Thread Diamater al Thrgaded 10 Haad Diameater at
Pitch MMC [Mote(1)] MMC
M5 = 0.8 0.35 4.36 048
MG = 1 0.44 5.21 0.58
MB=1.25 0.56 .04 0.58
MI0= 1.5 0.70 HBE 0.58
M12x1.75 0 .84 10.68 0.70
M1d u 2 058 12.50 0.0
MI1G6 = 2 1.12 14.50 0.0
M20 = 2.5 1.40 18.16 .84
MZd w 3 1.68 21,80 0.54
NOTE:

(1) L the mmimuem pilch diameter,

Filtef shal e within
s anvelope

all

-

Fig. 2 Fillet Details for Short Screws

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

a length under the head equal o the nominal screw di-
ameter, [,

B.1.6 Bearing Surface. The bearing surface shall be
flat and washer-faced. The diameter of the washer face,

measured at 0.1 mm above the bearing surface, shall not
exceed the actual width across flats, 5, nor be less than

the specified minimum washer face diameter, D, min.
I'he circular runout of the bearing surface with respect
to the axis of the shank (derived median line) shall be
within the full indicator movement (FIM) as specified
in Table 1. The measurement of bearing surface runoul
shall be made as close to the periphery of the bearing
surface as possible while the screw 1s 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

Lo ARt BT A0
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Fig. 3 Fillet Details for Long Screws

Table 3. The fillet shall be a smooth and continuous
curve fairing smoothly into the bearing surtace and the
shank within the limits specified. No radius in the fillet
contour shall be less than B minimum.,

6.2 Body Diameter

{a} The diameter of the body on screws that are not
threaded full length shall be within the limits of D, spec-
ified in Table 1, unless the purchaser specilies screws
with reduced dameter body. For screws threaded full
length, the diameter of the unthreaded shank under the
head shall not exceed the specified maximum body di-
ameter, [, nor be less than the mimimum body diame-
ter, [y, given in Table 2.

(b} Screws may be obtained with reduced diameter
body as specified in Table 4. The grip gaging length,
[, max, shall be as specified in Table 5. The diameter,
D., 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.

P e ey gk



ASME B18.2.3.2M-2005

Table 3 Dimensions of Underhead Fillets

Fillat Transition
Diameter
For Short
Nominal ForShort and Lona
screw Dhameter Screws, Dy, Screws, D,
and Thread S S
Pitch Min. Max.
M5 = 0.8 5.1 57
G = 1 B2 6.8
MB = 1.25 8.3 G2
M0« 1.5 102 1.2
M2 %175 12.2 13.7
Mid x 2 141 15.7
MiB =2 16.5 17.7
MZ0 = 2.5 20.7 224
MPE w3 24 5 26 4
GERERAL HOTES:

METRIC FORMED HEX SCREWS
Fillet Fillat
Length Hadws, A
For Short
For Short ForLong arnd Lona
Serows, F Screws., F Screws
Max. Wi Min.
o7 1.2 |
0.9 1.4 0.3
1.1 2.0 0.4
1.2 2.0 0.4
1.3 3.0 0.6
14 5.0 0.6
186 3.0 0.6
2.1 4.0 0.8
2.3 4.0 0.8

(a] Shorl screws are sorews that are theeaded full length.

(b} Values of Dy are given in Table 2.

Table 4 Dimensions of Reduced Body Diameter With Shoulder

o Tiametir Shoihoer Body shoulder
| . |

o Trraa Diameter, 0, Diameter, 0, Length, L.

Filch Max, Mar, WMax, Klin, Max, Man,

MS = 0.8 5.00 4 82 4 46 4 36 3.5 2.5
MG = 1 6.00 582 539 5.21 4.0 a0
A= 1.25 B8.00 7.78 7.26 7.0 50 4.0
MI0=1.5 10.00 a.78 9.08 8.86 6.0 5.0
MI2x1.75 12200 11.73 10.85 10.68 7.0 6.0
Mild = 2 14,0 13.73 1277 1250 8.0 7.0
MI1G = 2 16,00 15.73 14.77 14,50 2.0 8.0
MZ20 = 2.5 20.00 1967 1849 18.16 11.0 10.0
M24 u 3 24.00 2367 e 13 21.80 13.0 120

GEMERAL NMOTE: Shoulder is mandatory.

6.3 Screw Length

The length, L. of the screw is the distance paralle] to
the axis of the screw from the underhead bearing sur-

face to the extreme end of the shank Standard screw
lengths are specified in Table 2. Tolerances for screw

lengths are given in Table 6,

6.4 Points

The screws shall be pointed. The point shall be either
chamtfered 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

Lo LRt BT
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diameter equal to, or slightly less than, the thread root
diameter, and the end of the screw shall be reasonably
square with the axis of the screw, but the slight nm or

cup resulting from roll-threading shall be permissible.
A rounded Fhl:linl shall have a radius of appruximah:—i}'

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 006L. A gage and gaging procedure for checking

straightness is given in Nonmandatory Appendix A.
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METRIC FORMED HEX SCREWS. ASME B18.2.3.2M-2005

Table 5 Maximum Grip Gaging Lengths and Minimum Body Lengths

MNominal
[hamatar
and Thraad
Pitch M5 =0.8 ME = 1 ME=1.25 M10=1.5 MI12=1.75 Mid = 2 M16 = 2 M20=2.5 M24 =3

L

Nominal L, L, L L L L L L L Ls L L, L; L L L L L
Length  Max., Min, Max, Min. Max, Min., Max., Min. Max, Min. Max, Min. Max. Min. Max. Min. Max, Min,

&
10
12
14
16
m ——"
25, g0 50
30 140 100 120 7.0
3 190 150 170 120
40 240 200 220 170 180 118
45 290 250 270 220 230 168 190 115 M
50 340 300 320 270 280 218 240 165 200 u.zl_
(RR 70 AP0 AN RA PAn MR DPEN 1RD
B0 420 370 380 318 340 265 00 212 260 160 |
(65) 430 SRR (N B ASNH KT AUMN MO 2TH 1'.rr-|
70 480 418 440 365 400 312 380 260 320 220
a0 58.0 . 460 360 420 320 30 215
GO LAl &R N 2N 420 440 M5 3ARN
100 60 620 520 540 415 31.0
110 =R 2N B2Nn R4AnN R A A1 0
120 TED  HB20 720 TA0D B15 51.0
130 BOO BBO 78O0 7RO 855 55.0
140 1000 900 960 860 BBO 755 BOO 650
150 1060 960 980 855 900 750
GEMERAL MOTES:

[al Lyis grip gaging length: L; is body length.
() Dhameter-length combanations between the thin stegped lined are recommended. Leagths in parentheses are not recommended.

[} Screws with lengths above the heavy sobid hne are threaded full length.

Table & Length Tolerances

Mominal Langth Mominal S5crew Diamater
Over Hhru S MG LE o] M10 M2 B4 TRECRLY I
B 10 =0.29 =029 029 +0.29

10 18 =035 +0.35 +0.35 +0.35 +0.35 +0.35 +0.35
18 1 +0.42 #0492 #0.42 +0.42 +0.42 +0.42 +0.42
30 50 =050 & .50 +0.50 +0.50 +0.50 #1050 +0.50
50 B0 150 + 0.60 + 0.6D +0.60 +0.60 +0.60 + 0,60
&0 80 2150 #1.50 + 060 +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.M5 £1.75 +1.75 +0.70 +0.710 +0.70

120 140 +2.00 & 200 +2.00 +2.00 +2.00 #1080 +0.80

140 150 +=2.00 + 200 + 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 £230 & 230 +2.30 +2 30 +2.30 £2.30 +2.30
250 315 2260 + 260 +2 60 +2 B0 +2 60 +2 60 +2 60
a5 400 +2.85 &2 85 + 285 +2 85 + 285 +2.85 +2 85
0 200 9 £3.15 +3.15 +3.15 +3.15 +3.15 +3.15 +3.15

GEMNERAL NOTE: All length tolerances are plus and minus (),

-
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ASME B18.2.3.2M-2005

METRIC FORMED HEX SCREWS

Table 7 Dimensions of Points as specihied in Table 8 (L; max. =L = B). L; max, shall
be used as a criterion for inspection. For screws of nom-
W m::"m"' R, L:;:l" y  Wnal lengths, [, that are equal to or shorter than the
P "lF'I"ﬂ'l Yax lengths specified in Table 8 for screws threaded full
Thread Pitch (Nete (1] oteqzy)  length, Lymax, =L, max, as specified in Table 8.
M5 = 0.8 7.0 1.60 6.6.2 Body Length, L, Body length, L., is the dis-
ME = 1 B.4 2.00 tance, measured parallel to the axis of the screw, from
MBx1.25 112 2 30 the underhead bearing surface to the last scratch of
ﬂ:g ) : '?‘5 :;ﬂ gg thread or top of the extrusion angle, whichever is clos-
" 105 4.00 est to the head. For standard diameter-length combina-
MATE w D 5 4 4 00 bons of screws that are not threaded full length, the
M20 = 2 5 0 ] 5 10) values of L; min. are specified in Table 5. For diameter-
M24 = 3 336 B.00 length combinations not listed in Table 5, the minimum
— I:ul.':i_-.r l;.*}:‘uﬂg&i‘nﬁ:s -:al;:ul',at}r;erd and rounded to one ::}L{in;l.:l
| ce, ual to the maximum gri g len
i1) g-uq‘ﬁ;rﬁ:; eguals 1.4 times thread major diarmeter and agrees with -EP_"-'HI.'IIZ!I'I'I.P"I.I'!'I!'E!,. :Enm; tha iransition mrﬂsgisﬂ:-.sﬁ 5FE..E.E_

(2] U max eguals two times the thread pitch,

6.6 Thread Length

The length of thread on screws shall be controlled by
the maximum 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
lengzth, L., i1s the distance, measured parallel to the axis
of the screw, from the underhead bearing surface to the

face of a noncounterbored or noncountersunk standard
0 thread nng gage assembled by hand as far as the

thread will permit. For standard diameter-length com-
binations of screws that are not threaded full length, the
values for [, max. are specified in Table 5. For diameter-
length combinations not listed in Table 5, the maximum
grip gaging length, as calculated and rounded to one
decimal place, shall be equal to the nominal screw
length, [, minus the reference nominal thread length, B,

ified in Table 8 (L. min. = L, max. = Xref.). L.min. shall
be used as a criterion for inspection. For screws that are
threaded full length, the distance from the underhead

bearing surface to the face of a noncounterbored or non-
counter-sunk standard GO thread ring gage assembled

by hand as far as the thread will permit shall not exceed
the length, L, as specified in Table 8. For screws
threaded full length, the last scrabch of thread must not

be within the maximum fillet length, Fy max., as speci-
fied in Table 3: L., min. = Fy max.

6.6.3 Thread Length, B. Thread length, B, a refer-

ence dimension, as specified in Table 8, 1s intended for
calculation purposes only, and is the distance, measured

parallel to the axis of the screw, from the extreme end
of the screw to the last complete (full form) thread.

6.6.4 Transition Thread Length, X. The lransilion
thread length, X, as specified in Table 5, is a reference
dimension intended for calculation purposes only, It in-
cludes the length of incomplete threads and tolerances

Table 8 Thread Lengths

Unthreaged Length Under Head -
Thread Length, B |Ref.) for 3hort Screws, L.
- SCraw
Mominal Screw SCrew

Diameter and Screw Lengths Screw Transition Lengths L Screw Lengths L

Thread Lengths > 125 and Lengths . P
Piteh 187 125 162 200 = 200 Max Least Linder Vax
M5 « 0.8 16 22 a5 4.0 10 1.2 10 Fal 2.4
WG = 1 18 24 a7 20 12 1.5 12 20 3.0
MBx1.25 o0 a8 41 6.2 16 1.9 16 40 4.0
MiO=1.5 26 32 45 75 20 Z.2 &0 45 4.5
M12=1.75 30 36 49 B8 24 2.6 24 o0 2
Mi1d = 2 34 40 53 10.0 28 3.0 28 &0 60
M16 = 2 38 44 -4 10.0 2 3.0 iy &5 6.0
W20 = 2.5 L b 65 12.5 40 3.8 40 B0 .9
M24 = 3 o4 G0 73 15.0 o a0 8.0
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METRIC FORMED HEX SCREWS

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
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-
ecrance zone diameter specified in Table 2 with respect

to the axis of the thread, over a length equal to the nom-
inal screw diameter from the last complete thread. A

gage and gaging procedure for checking body position
15 given in Nonmandatory Appendix B.

6.7 Screw Threads

6.7.1 Thread Series and Tolerance Class. Scrow

threads shall be general purpose metric screw threads
with tolerance Class 6g conforming to ASME B1.13M,
unless otherwise specified by the purchaser. For
screws with addibve fimish, size limats for tolerance
Class &g apply prior to coating, and the thread after
coating is subject to acceptance using a basic (toler-
ance position i) size GO thread gage and tolerance

Class 6g thread gage for either minimum material LO
or NOT GO,

b.7.2 Thread Gaging. Lnless otherwise specibed,
dimensional acceptability of screw threads shall be
based on System 21 of ASME B1.3M.

6.8 Materials and Mechanical Properties

B.8.1 Steel. Unless otherwise specified, steel screws
shall conform to the requirements of ASTM F 568M.

6.8.2 Corrosion-Resistant Steels. Unless  other-
wise specified, screws made of corrosion-resistant steels
shall conform to the requirements of ASTM F 738M.

B.B.J Nonferrous Metals. Unless otherwise speci-
fied, nonferrous screws shall conform to the require-

ments of ASTM F 468M.

6.9 Finish

Unless otherwise specibied, screws shall be supphed
with a natural (as processed) finish, unplated or un-
coated, in a clean condition and lightly oiled.

6.10 Identification Symbols

Identification marking symbaols 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

Lo LRt BT
P e i ] Dop THES b | e il 00
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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 04 mm for M16 and larger screws.

When indented, the depth of the marking shall not re-
duce the load carrying capability of the screw.

65.10.1 Property Class Symbols. Lach screw shall
be marked in accordance with the applicable specifica-
tion for its chemical and mechanical requirements.

6.10.2 Source Symbals. Fach screw  shall  be

marked to identify its source (manufacturer or private
label distributor).

6.11 Waorkmanship

Screws shall be free from surface imperfections such
as burrs, scams, laps, loose scale, or other irregularities
that could affect serviceability. When control of surface
discontinuities is required, the purchaser shall specily
conformance to ASTM IF 788 /F 788M.

6.12 Inspection and Quality Assurance

Unless otherwise specified, acceptability of screws shall
be determined in accordance with ASME B15.18.1.

6.13 Dimensional Conformance

Products shall conform to the specified dimensions.

() Unless otherwise specified, the lollowing provi-
sions shall apply for inspection of dimensional charac-
teristics. The designated characteristics are defined within
the following table and shall be inspected in accordance
with ASME B158.152 to the inspection level shown.

LCharacierslx Inspsection Level
Thread acceplability L
Head width across cormers, E L
Grip length, [, max. O
Screw length, L .
Vizsual inspection [MNote (1)) .

NOTE:

(1} Visual Inspection shall include property class marking,
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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ASME B18.2.3.2M-2005

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-

rnal to be assembled using formed hex screws are the
normal series given in ASME B18.2.8.

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
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METRIC FORMED HEX SCREWS

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

NOTE: Itis commaon practice in 150 standards to omit thread pitch

from the product size designation when screw threads are the met-
ric coarse thread series (eg. M10 = M10 = 1.5).

EXAMPLES:

(1) Formed hex screw, ASME BIS.232M, MI10 » 1.5 « 50, class
9.8, rinc plated to ASTM F 1941M Fe/ Zn5(C

(2} Formed hex screw, ASME BIS 232N, M6 = 1 = 55, silicon
bromze, ASTM F 4688 grade 65]

(b} For a recommended part identifying number sys-
tern, see ASME B18.24.
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NONMANDATORY APPENDIX A

ASME B18.2.3.2M-2005

SCREW STRAIGHTNESS GAGE AND GAGING PROCEDURE

The conformance of screws to shank straightness or
camber limitations set forth in para. 6.5 may be checked
by using the gage illustrated below m accordance with
the following procedure:

Allowable total camber on the product to be inspected
15 calculated in accordance with para. 6.5. The total cam-

ber thus derived is added to the specilied maximum
body diameter and the movable rail of gage 15 adjusted
to provide a parallel space between the rails equal to

fillat argih)

MNOTE:
(1] Thewcothoithegagemustbeadequateforthesizeoflastenerbenggaged.

Fig. A-1

Lol Al BT s G
I O ol | iy DI il | i il i 0E
e RS U o o e g pem lied we bk leeroe rome FES

Havarsa rgadng micromsaiar haads

this distance by obtaining common readings on both mi-
cromneter heads. The movable rail is then locked in place
by tightening securing screws. The gage length 15 equal
lo or longer than the screw length

The product is then inserted between rails and is ro-
tated by hand through full 360 deg. Any interference
occurring between the product and the gage that is
sufficient to prevent rotation shall mdicate excessive
camber.

Maxirmm Doy dmabers
plus allowable lodal camber

Typical Straightness Gage
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NONMANDATORY APPENDIX B
BODY POSITION GAGES AND GAGING PROCEDURES

Gages that may be used for checking position of the Lu=D+ X
screw body with respect to the thread are illustrated below,

In the lower construction, GO thread ning gage A 15 Lriameter [, of the counterbore or hole in sleeve(s),
centered on sleeve B by means of the positioning plug,  equals the nominal screw diameter, [}, plus the posi-
E, and is secured in position by attachment screws ¢,  tonal tolerance, T (see Table 2), 1e,

The ring gage 15 set bo the maximum pitch diameter of
the screw thread, Class 6h Dy= D+

For position of body-to-thread per para. 6.6.5, gage
length Ly 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.

\\\\“”

|. T -|i
||||I | |

—E

__I

Fig. B-1 Typical Gage

10
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NONMANDATORY APPENDIX C

ASME B18.2.3.2M-2005

COMPARISON WITH ISO STANDARDS

This Appendix summarizes the technical differences
between ASME B18.232M-2005 and ISO 4015 and re-
lated 150) standards.

Formed hex screw characteristics, as presented in this

standard, are harmonized, to the extent possible, with
150 4015, However, 150 4015 only includes products

having a reduced body without a shoulder. This stan-
dard includes formed hex screws with full body or a re-
duced body with shoulder. Thus, the two standards do

not offer interchangeable products. However, in the size
range M5 through M2, certain characteristics are in

agreement. They include
{a) diameters and thread pitches

(b} maximum [illet transition diameters

(¢} widths across flats (see 6.2)

(d) bearing surface diameters

(¢} mominal head heights

(f} thread lengths

(2) thread dimensions

Reduced body diameter limits specified in Table 4 are

not the same as 150 4015, 150 does not, however, In-
clude the M24 as standard and does include an M3 and

M4. Other features not in agreement include the prod-
uct name, washer face, maximum heighl of head, posi-

tion of markings, straightness requirements, and other
tolerances.
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B18 AMERICAN NATIONAL STANDARDS FOR BOLTS, NUTS, RIVETS, SCREWS,
WASHERS, AND SIMILAR FASTENERS
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Matric Small Solid BIEEE . . . - . .. . ... . rh mr s rr s am s m e E e E et E e R e e m A e mm e m e B18.1.3M- 1983 [R2001)
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Metric Meavy Mex Flange Er..rﬂ:. ....................................................... L 1823 984-2001
Square Mead Bolts [Metric Series) . . L e e B18.2 3 10M-1986 [R2003)
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