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te the standardization of fastener nomenclature
products falling under the scope of the various
bcommittees of the B18 Sectional Committee,
nitions themselves being the responsibility of
izant subcommittee. It was later decided that
t strictly in the above category but closely allied
e defined in the Glossary.

b the development period, several drafts of the
were prepared and studied by Subcommittee
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er completely the field of mechanical fasteners,
bn necessary to include in this Standard illustra-
Certain fastener features and types of fasteners
f proprietary origin. Because it was impossible
e all variations of such proprietary designs/this
| includes selected illustrations that exemplify
of fastener or feature described. This_selection
e on an impartial basis. The inclusion-of any one
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ASA B18.12 was approved by the B18(Secti
Committee, the sponsors, and the Amerjcan,Stand
Association, and it was designated as an Amer]
Standard on June 22, 1962.

In May 1995, Subcommittee 12,0f.the B18 Stand
Committee set forth the concept that a complete up
and significant revision of thé.Glossary of Terms
necessary. The content was completely reorganize
reflect a logical approachito basic fastener character
and configurations. Many new sections and items,
as blind fastener$,and retaining rings, were incly
In total, 538 térms were included in the 2001 ed|
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the Ametican National Standards Institutd
August 15, 2001.

Incthis edition, para. 3.1.3 was revised in its ent
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Suggestions for improvement of this Standard w
welcomed. They should be sent to The American So
of Mechanical Engineers, Secretary, B18 Stand
Committee, Three Park Avenue, New York, NY 1(
5990.

This revision was approved as an American Nat}
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CORRESPONDENCE WITH THE B18 COMMITTEE

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

onsansusofconcarnadintarests Ac ciich 11care ofthic Ctondvd ooz intaraot uzith tho Committag
- - Y

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
http://go.asme.org/Inquiry

Proposing Revisions. Revisions are made periodically to the Standard tg"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 préposed 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 approveéd 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 0f Need and Background Information. The request
should identify the Standard, the paragraph, figure or table number(s), and be written as a
Question and Reply in the same format as‘existing Cases. Requests for Cases should also indicate
the applicable edition(s) of the Standard to which the proposed Case applies.

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

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

Subject: Qite 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-probrietarmi names—orinformation
r r J

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

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

Attending Committee Meetings. The B18 Standards Committee regularly holds meetings that
are open to the public. Persons wishing to attend any meeting should contact the Secretary of
the B18 Standards Committee.
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GLOSSARY OF TERMS FOR MECHANICAL FASTENERS

1.2 Referenced Documents

mechanical fasteners, related characteristics, and the
marfufacturing processes that produce these products.
Utiljzation of these terms by manufacturers and con-
sumyers is intended to reduce or eliminate confusion and
serve as a sound basis for communication.

(a) Primary Operations. Mechanical fasteners are pro-
ducg¢d by forming or screw machine operations. Forming
is g¢nerally scrapless and, depending upon size, may
uce fasteners at rates exceeding 500 pieces per
minfite. Screw machining, although more tightly toler-
anced, is significantly slower and generates scrap
becduse it involves the removal of material.

(b) Secondary Operations. Fasteners generally undergo
sevgral secondary operations or processes, such as
threpd rolling, heat treating, or plating.

(c) Fastener. A fastener is a mechanical dewice
desipned specifically to hold, join, couple, assemble, or
maintain equilibrium of single or multiple comjponents.
The|resulting assembly may function dynamically or
statically as a primary or secondary component of a
mechanism or structure. Based on theyintended applica-
tion| a fastener is produced with~varying degrees of
builf-in precision and engineeging-capability, ensuring
adequate, sound service under planned, pre-established
environmental conditionsy

(d) Bolts, Studs, Screws, Nuts, Washers, Rivets, Pins, and
Custom-Formed PartsSThese items are the general prod-
uct families in whielmechanical fasteners are best classi-
fied| Within each-product family are numerous types
that{may ha(e a name conforming to the technical lan-
guage of a-national standard or alternately may have a
namfe that has its origins in commercial or marketing

In the development of this Standard, a‘nymber of
terms were written based upon languagg found in more
than 230 standards and other publications of thie follow-
ing organizations:

(a) American Society for Testing and Materials
(ASTM International), 100 Barr"Harbor Drive, [P.O. Box
C700, West Conshohocken, PA 19428-2959
(www.astm.org)

(b) The American(Society of Mechanical Hngineers
(ASME), Three ParkAvenue, New York, NY 10016-5990;
Order Department: 22 Law Drive, P.O. Bpx 2900,
Fairfield, NJ<07007-2900 (www.asme.org)

(c) Indfisprial Fasteners Institute (IF]), 6363
Oak Tree Boulevard, Independence, OH 44131
(wwweindfast.org)

(d) Society of Automotive Engineers
(SAE International), 400 Commonwealth Drive,
Warrendale, PA 15096 (www.sae.org)

2 TERMINOLOGY

2.1 Basic Fastener Terminology
2.1.1

commercial fastener: manufactured to pyblished

consensus standards and stocked by manufagturers or

distributors.
2.1.2

compression fastener: a fastener whose primary [function

is to resist compressive forces.
2.1.3

endurance limit or endurance strength: the maximfyim alter-
nating stress that a fastener can withstand for a ppecified
number of stress cycles without failure.

2.1.4

headed fastener: a fastener having one end enlarged or
formed

nomenclature often taken from its intended app]iraﬁnn
Such names, for example, include the “stove bolt” and
“carriage bolt.” Because mechanical fasteners are used in
just about every mechanical assembly, they necessarily
have been designed to meet a broad range of applica-
tions from watch and computer assembly to the space
shuttle design. The names given to fasteners appear to
be as limitless as the designer’s imagination. While many
fasteners may look alike, they generally have defined
engineered capabilities based upon their intended
application.

2.1.5

headless fastener: a fastener, either threaded or
unthreaded, that does not have either end enlarged.

2.1.6

high-strength fastener: a fastener having high tensile and
shear strengths attained through combinations of
materials, work-hardening, and heat treatment. These
fasteners usually have a tensile strength in excess of
120,000 psi.
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2.1.7

lockpins and collars: a headed and externally grooved
mechanical device designed for insertion through holes
in assembled parts. A cylindrical collar is swaged into
the external groove as the lock pin is hydraulically ten-
sioned. Collars are either smooth bored or may contain
a fit-tab. An optional flange provides a built-in washer.

2.1.8

2.1.15

proof test: a form of tensile test where the maximum
load applied is the proof load value in the applicable
specification.

2.1.16

fastener quality: the accuracy of manufacture of the fas-
tener such that it conforms to its specified tolerances,
limits, and requirements.

mechaniqui-propertiesidentify the Teactior of a fasterner
to appli¢d loads. Rarely are the mechanical properties
of the faftener those of the raw material from which it
was made. Properties such as tensile and yield strengths,
hardnesf, and ductility will vary widely, depending
upon cheice of manufacturing methods and metallurgi-
cal treatments.

2.1.9

modified [standard: a part that is standard with one or
more of fits features or characteristics slightly changed.
Such a part that is normally ordered to a customer’s
print is ysed by that customer in a particular application,
but the part is such that any interested manufacturer
can produce it.

2.1.1p

nonstandprd fastener or special fastener: a fastener that dif-
fers in dize, length, configuration, material, or finish
from estpblished and published standards.

2.1.1¢

physical|properties: inherent in the raw material and
remain ynchanged or with only slight alteration in the
fastener] following manufacture. Such properties are
density| thermal conductivity, and Mmagnetic
susceptibility.

2.1.1p

Part Identifying Number (PIN): a 21{character code that
identifiep an ASME B18 manufactyred product by spe-
cific chatacteristic fields, such 4s fastener family identifi-
cation, B[L8 standard identification, fastener style or type,
thread deries, nominal diaimeter, nominal length or
dimensipnal/other characteristics, material and treat-
ment, plpting, coating;“and passivation and special fea-
tures relpvant tolthe fastener product.

2.1.18
precision ffasterier: manufactured to close dimensional and

2.1.17

aircraft/aerospace fastener: intended for use ifna' flying
vehicle.

2.1.18

fit: the amount of clearance or interference between at-
ing parts.

2.1.19

shear fastener: a fastener whose primary function fis to
resist forces applied at aTight angle to the fastenerfaxis
that tend to shear it

2.1.20

standard fastenér: can be described from nationally rgcog-
nized consensus standards documents and may be|pro-
duced by any interested manufacturing facility.
EXAMPEE: An order that specifies %4-13 x 2 UNC-2A Hex Cap
Screws, SAE J429 Grade 5, should result in the identical prpduct
being delivered by any fastener manufacturer accepting the ¢rder.
Often it is said that a standard fastener could be ordered by ghone
and the identical product received from multiple sources.

All other fasteners would be classified as SPEQIAL
or NONSTANDARD and would properly fall into {hree
groups

(a) modified standard

(b) proprietary — patented

(c) engineered special parts

Generally, these will require a written descrigjtion
and/or blueprint or drawing to communicate What
exactly is required.

2.1.21

stock fastener: commercially available in a quantity from
a manufacturer or distributor of fasteners.

2.1.22

substandard fastener: does not meet its specified reqfiire-
ments related to fit, form, or function.

geometric tolerances.
2.1.14

proof load: a tensile load that the fastener must support
without evidence of permanent deformation. Proof load
is an absolute value, not a maximum or minimum value.
For most carbon or alloy steel fastener strength grades
or property classes, proof loads are established at
approximately 90% to 93% of the expected minimum
yield strength. Proof loads are frequently used as design
values in joint analysis and fastener selection.

2.1.23

tensile strength: the maximum tension-applied load a fas-
tener can support prior to or coincident with its fracture.
Tensile strength is normally expressed in terms of stress
[i.e., pounds per square inch (psi) for inch module prod-
uct and megapascals (MPa) for metric product].

2.1.24

tension fastener: a fastener whose primary function is to
resist forces that tend to elongate it.
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2.1.25

threaded fastener: a fastener, a portion of which has some
form of screw thread.

2.1.26

wedge tensile test: a wedge under the head of a bolt or
screw or under a nut used when testing studs, induces
a bending stress when subjected to a tension-applied
load, which demonstrates ductility and the integrity of

2.2.3.2

externally relieved body: a body on which the diameter of
the entire body or a portion thereof is reduced to less
than the minimum pitch diameter of the thread.

the head-to-shank junction.
2.1.27

yield strength: the tension-applied load at which the fas-
tenefr experiences a specific amount of permanent defor-
matjon (i.e., the bolt has been stressed beyond its elastic
limif and is in the plastic zone). It is very difficult to
test full-size bolts for yield strength, because of different
strajn rates in the threaded section, thread runout, and
unthreaded shank, which together comprise the stressed
lengith. A proof load concept is the method for checking
full-pize bolts.

2.2 |Fastener Characteristics (Excluding Head Styles)
2.2.1

bearing face: the load-carrying surface.

EXAMPLES: underside of bolt head, washer-face on nut, and/
or the surface of the fastener that is in contact with the joint surface.

§ Bearing surface 7:
2.2

blank: a portion of material cut off-before the first stage
of fgrming.

2.2.3

body, threaded fastenerithe unthreaded portion of the
shank.

Externally Relieved Body
2.2.3.3

full or nominal diameter body: a body whose digmeter is
generally within the dimensjonal limits of the major
diameter of the thread. Semetimes referred tq as “full
size body.”

VVVWVWVVVWVY

Full or Nominal Diameter Body

2.2.3.4

tternally relieved body: has an axial hole drilled| through
a portion of the body.

Internally Relieved Body

2.2.3.5

reduced diameter body: a body whose diameter nfay range
from the minimum pitch diameter of the thfead and
does not exceed the minimum full size body dliameter.

Reduced Diameter Body |

]
Qo

2.2.3.1

bound body (body-bound or fitted): has a definite interfer-
ence or extremely small clearance with its mating hole.

2.2.4

collar: a raised ring or flange of material on the head or
shank of a fastener.
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cross drill
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ed: a fastener having one or more holes in the

head or shank at right angles to, and normally inter-
secting, the axis of the fastener.

N—
N \
o AavV.
T AT
L

2.29

grip gaging length: the distance measured parallel to the
axis of a bolt or screw from the underhead bearing sur-
face to the face of the appropriate noncounterbored or
noncountersunk GO thread ring gage assembled by
hand as far as the thread will permit.

2.2.6

p—— 2 2 2 2 X
T~ Cross drilled head

underheafl fillet or fillet radius: the radiused section at the

junction

2.2.7

fin: a fo
serves to
and use

of the head and shank of a headed fastener.

[:I
\
Underhead fillet

m of key under the head of a fastener that
keep the fastener from turning during assembly

AX

|

2.2.8

N/

Fins

grip: a tegm normally assoeiated with structural bolting,

the grip
fastener

is the thickness of material or parts that the
is desigried. to secure when assembled.

7

I
| N

Grip gaging
<€«—— length —>

2.2.10

head: the head of & fastener is the enlarged shape or] one
end. The shap€ may be upset or trimmed and is alyvays
dimensionally larger than the nominal fastgner
diameter.

Head

2.2.11

neck: used to define

(a) a specialized form of a portion of the body|of a
fastener near the head to perform a definite fundtion,
such as preventing rotation, etc.

(b) a reduced diameter of a portion of the shanld of a
fastener that is required for manufacturing or appjlica-
tion reasons

. D
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2.2.11.1

fin neck: a style of neck consisting of two or more fins
(see para. 2.2.7) under and integral with the head.

(O

2.2.12.1

chamfer point: a truncated cone point, the end of which
is approximately flat and perpendicular to the fastener
axis. These points on threaded fasteners generally have
point included angles of 45 deg to 90 deg and a point
diameter equal to or slightly less than the minor diame-
ter of the thread. This point is intended to facilitate entry
of fasteners into holes at assembly and protects the lead

Fin Neck

2.2.11.2

ribbdd neck: a style of neck consisting of longitudinal ribs
aroynd the shank adjacent to the underside of the head.

S

Ribbed Neck

—
——>

<€

2.2.11.3

squaye neck: a style of neck consisting of a square shoulder
fornped integral with the underside of the head.

[l

|

VVVWWWWVVWWV

Square Neck

2.2.11.4

swell neck: a tapered or variable neck.

Swell Neck

2.2.12

poinf: on a fastener'is a conical or cylindrical configura-
tion|of the gnd.of the shank of a headed fastener or of
eachl end“ofa headless fastener. Depending on point

styl¢ and-manufacturing equipment, the point may be
forrhed (hpaﬂnr Pnihf\, extruded (Hng Pninf\, or

tread 1rom dainage during nandling.

L O

Chamfer Point

2.2.12.2

cone point: a sharp\eenhical point designed to|perform
perforating or aligning functions at assembly.

(> O

Cone Point

2.2.12.3

gimlet point: a threaded cone point usually havirlg a point
angle of 45 deg to 50 deg. It is used on thread{forming
screws, such as Type AB tapping screws, woodl screws,
lag bolts, etc.

-  ©

Gimlet Point

2.2.12.4

header point: a chamfered point normally prodiced dur-
ing the heading operation. The screw blank is chamfered
before threads are rolled.

machined (cup screw point). Points applicable to set
screws and tapping screws are described and illustrated
under the respective screw types in para. 3.1.2.

Point

Header Point

2.2.12.5

nail point: a sharp pyramidal point generally having a
point angle of 30 deg to 45 deg, and is produced by a
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pinching operation. It is designed for piercing wood or
other resilient materials.

2.2

1N
N

(¢

12.6

Nail Point

fastener axis. These points on threaded fasteners may
be slightly concave especially when threads are rolled.

Plain Point

2212 .11

needle pq
perform

2.2.

oval poin
“crowne

2.2,

pilot poir
what sm|
facilitatd
as drive
(See alsq

2.2,
pinch po
point an|
This poi

smaller

int: a cone point of long length intended to
a piercing function.

>

Needle Point

12.7

f: a radiused point, sometimes referred to as a
d end” or “round point.”

Oval Point

12.8

t: a cylindrical point having a diameter some=
aller than the shank diameter. It is designed to
the alignment and starting of such fasteners
screws and groove pins into holes at{assembly.
para. 3.1.2.18.3, full dog point.)

12.9

Pilot Point
nt: a shovt'sharp cone point, usually having a
ple of45.deg, formed by a pinching operation.
ht i$Normally limited to diameters of % in. or

'\\\\\\

hind is applied to metal drive screws and Type

spherical point: an oval point in which the point, ra

is equal to half the shank diameter.

' &)

Spherical Roint

'\\\\\\

2.2.13

ribs: small ridges of material usually formed longi
nally around the'shank (sometimes referred to as s

tions or knufls).

mmbs

2.2.14

shank: that portion of a headed fastener that lies bety

the head and the extreme point end.

dius

udi-

PIra-

veen

|<—Shank—>l

€—Shank

2.2.15

shoulder: an enlarged portion of the body of a thre

fastener or shank of an unthreaded fastener.

Vs

hded

BP tapping screws.

2.2,

plain poi
fastener

Copyright ASME International
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Pinch Point

12.10

nt: a term applied to the unpointed end of a
cut approximately flat and perpendicular to the
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KShoulder

2.2.16

thread: a ridge of uniform section in the form of a helix
on the external or internal surface of a cylinder. This is
known as a straight or parallel thread to distinguish it
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from a taper thread that is formed on a cone or frustum

2.3 Fastener Head Styles

fastener

of a cone. 2.3.1 Threaded Fasteners. Refer to Table 1 for a
listing of common applications of threaded
head styles.
2.3.1.1
ball head: a head approximately spherical in shape.
Thread /\ /\
2.2.16.1

right-hand thread: a thread is a right-hand thread if, when
viewed axially, it winds in a clockwise and receding
direction. All threads are right-hand threads unless
othdrwise designated.

Right-hand thread Nut screws on
recedes clockwise clockwise

Right-Hand Thread

2.2.16.2

left-and thread: a thread is a left-hand thread if, when
viewed axially, it winds in a counterclockwise and, feced-
ing flirection. All left-hand threads are designated LH.

Left-hand thread‘tecedes Nut screws on
counterclockwise counterclockwise

Left-Hand Thread

2.2.17

waslfefface: a circular boss on the bearing surface of a

Ag

Ball Head

2.3.1.2

binding head: has a rounded top surface, slightly
side surface, and a flat\Bedring surface, a p
which is sometimes undercut adjacent to the §

Binding Head

2.3.1.3

button head: as applied to threaded fasteners h
rounded top surface with a large flat bearing
(See also para. 2.3.1.28, truss head.)

O

Button Head

2.3.1.4

fillister head: has a rounded top surface, cylind
surface, and a flat bearing surface.

O (P

Fillister Head

r tapered
rtion of
hank.

as a low
surface.

Fical side

SCrew OT 1tat. The Ulliy ‘UUll lildl }ldb d dehu 1aCc ib Lile
heavy hex structural bolt.
Copyright ASME International
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2.3.1.5

flat fillister head: has a flat top surface, cylindrical side

surface, and a flat bearing surface.

O [

Flat Fillister Head
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Table 1 Common Applications of Threaded Fastener Head Styles

Drive)Screpvs

Machine Tapping Wood Cap Set >
Hegd Style Bolts Screws Screws Screws Screws Screws Metal Wood
Ball head X A
Binding h¢ad - AB -
Button head X D
Fillister hepd ABC ABC A
Flat fillistef head A . . - - ..
Flat head:[82 deg ABC ABC ABC AD X AX
Flat head:[90 deg ABS ABS
Flat head:|100 deg AB e
Flat trim hpad B B
Flat undergut head AB AB
Headless o o S .. ADE
Hexagon Head AX AX AX X
Hexagon washer head AX AX AX N . S
Oval head ABC ABC ABC A AX
Oval trim head B B
Oval undefcut head AB AB
Pan head R ABC ABC X
Round coyntersunk head X .. L. . .. R e
Round hedd AB AB AB A X AX
Round wagher head AB AB
Socket hegd S DE
Square copintersunk head X .
Square hepd X X
T-head X .. S
Truss head ABC ABC .
12-point hlead X X
12-spline pead X
GENERAL NOTE:
A = Slott¢d E = Spline socket

= Crosq recessed

S = Square recess

>
|

= Plain, no slot or recess

B
C = Clutch recessed
D Hexakon.socket

Copyright ASME International
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2.3.1.6

countersunk head: designed to be flush with the surface

when installed.

2.3.1.11

hexagon head: has a flat or indented top surface, six flat
sides, and a flat bearing surface or washer face.

L

Countersunk Head

2.3.1.7

flat head: has a flat top surface and a conical bearing
surflace with various nominal head angles (82 deg,
90 dpg, and 100 deg). (See also para. 2.3.1.20, round coun-

tersynk head.)

Flat Head

2.3.1.8

flat frim head: has a smaller head diameter and lower
head height than the standard flat head.

B

Hexagon Head

2.3.1.12

hexagon washer head: a hexagonally shaped head with an
integral, formed washer at the base of the hexalgon. The
washer diameter may besequal to or greater [than the
width across corners of the’hexagon.

(J

Hexagon Washer Head

2.3.1.13

hexagon flange head: a hexagonally shaped h¢ad with
an integral circular collar connected to the bapse of the
hexagon by a conic section. The flanged digmeter is
normally larger than the width across cornefs of the

hexagon.
Flat Trim Head
2.3.1.9
flat yndercut head: basically the same as the standard flat
headl, except it is undercutte 70% of the basic head
height.
Hexagon Flange Head
2.3.1.14
% oval head: has a rounded top surface and a conical bearing
surface with head angle of nominally 82 deg (9D deg for
metric).
Flat Undercut Head
2.3.1.10 Q q/ 3
headless: normally has a slot, recess, or socket in one end.
Oval Head
2.3.1.15

i © &3

Headless
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oval trim head: has a smaller head diameter and lower
head height than the standard oval head with a
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controlled radius at the junction of the top and the coni- 2.3.1.21

cal bearing surface. round head: has a semi-elliptical top surface and a flat

bearing surface. This term also is applied to a fastener
Q C % head designed without a driving surface or recess.
Oval Trim Head O ( ;

Round Head

2.3.0.16

oval undgrcut head: the same basic head as the standard
oval headl except it is shorter. The screw head is undercut
to 70% df the basic head side height to afford a greater 2.3.1.22

length of thread. .
round washer head: a washer head wpon which a rgund

Q <]: head is formed. (See also para. 2.3;1.31, washer heafl.)
Oval Undercut Head @ <]: §
2.3./1.17

Round Washer Head

pan head{has a flat bearing surface and a flat top surface
rounding into a cylindrical side surface. On recessed
pan headls, the top surface is a semi-elliptical, rounding 2311.23

into a cyflindrical side surface.
slotted head: a head having a slot centered across it§ top

Slotted Recessed surface to facilitate driving.
% % 2.3.1.24
socket head: has a flat chamfered top surface with a

smooth or knurled cylindrical side surface and { flat
Pan Head bearing surface. A hexagon or spline (formerly known
as “fluted”) socket is formed in the center of thq top

2.3.1.18

surface.
recessed fiead: head having a designed indentation or
recess cehtered in its top surface t¢ facilitate installation/
driving. NN
1
2.3.1.19 Iy
H—7

reduced o shear head: & fastener head designed primarily
for sheay application-loading that has a head height less Socket Head
than the| standaxd head height for a fastener designed

for full gxialtension.
2.3.1.25

2.3.1.20

square countersunk head: a square head having a flat top
round countersunk head: a circular head having a flat top ~ surface and pyramidal bearing surface.
surface and conical bearing surface. (See also paras.

2.3.1.7 and 2.3.2.8, flat head.)

Round Countersunk Head

Square Countersunk Head

10
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2.3.1.26

square head: has a flat top surface, four flat sides, and a
flat bearing surface. Square heads on set screws have a
rounded top surface and may have an underhead con-
struction tapered or radiused directly into the threads.

7

O

2.3.1.30

12-spline head: has 12 splines centered at 30-deg incre-
ments around the outer circumference of the head and
are parallel to the axis of the screw or bolt.

(@

L

_

T-he
top

truss
bear]
the

pon
or“

N

12-p|
24 £
colld

Square Head

2.3.1.27

id: a rectangular shaped head, having a rounded
surface, flat sides, and a flat bearing surface.

T-Head

2.3.1.28

head: has a low rounded top surface with a flat
ing surface. For a given screw size, the diameter of
russ head is larger than the diameter of the corres-
Hing round head. (Itis sometimes called “ovenhéad”
stove head.”)

O A

Truss Head

2.3.1.29

pint flawgeé Head: has a flat or indented top surface,
ats (double hex), with an integral formed circular
r conhected to the base of the double hex by a conic

12-Spline Head

2.3.1.31

washer head: a head having a'Gircular collar Wiﬂ{‘l a large
flat bearing surface upef/which various otlpe
styles are integrally superimposed.

r head

St

Washer Head

2.3.1.32

wrenching: a provision that allows for internal o1 external
driving of a head or external driving of a nut

2.3.2 Nonthreaded Fasteners

2.3.2.1

button head: a circular head having a hemisphdrical top
surface and a flat bearing surface. It is sometinjes called
“round head.”

O C

Button Head

2.3.2.2

sect

Copyright ASME International
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high button head: a circular head having a high semi-
elliptical (acorn shaped) top surface and a flat bearing
surface. It is sometimes called “acorn head.”

O C

High Button Head
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2.3.2.3

cone head: a high conical head with a small, flat, truncated

top and

2.3.

a flat bearing surface.

O L

2.3.2.8

flat head: a low cylindrical head having a flat top,
rounded side surface, and a flat bearing surface.

Cone Head

R.4

countersyynk head: a circular head having a flat top surface

and a co

hical bearing surface with head angles that vary

with the| rivet type.

2.3.

flat top c
large riv

2.3,
flat top c

flat top
shown i

2.3.

round to

Countersunk Head

R.5

buntersunk head: the head designation used for
ets. (See also para. 2.3.1.6, countersunk head.)

P.6

untersunk head (with chamfered top): similar to a
ountersunk head but has a chamfered top as
L the following illustration.

Flat Top-Countersunk Head
(With-Chamfered Top)

R.7

b countersunk head: head desionation used for
5

2.3.29

globe head: a head approximately spherical itr shape.

Globe Head
2.3.2.10

machine head: a/high inverted conical head with a large
flat top, tapered’side surface, and a small flat beqring

surface.

O L

Machine Head

2.3.2.11

oval head: a circular head having a low rounded| top
surface and a flat bearing surface. For a given sizq, the
oval head is thinner than the button head but thjcker

than the truss head.

Oval Head

2.3.2.12

pan head: on large rivets is a low conical head with a

large riv

ets. Round top countersunk head is a circular

head having a rounded top surface and a conical bearing
surface with a head angle of 78 deg.

Copyright ASME International
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tlat top and flat bearing surface. The pan head on small
rivets has a semi-elliptical top surface and flat bearing

surface.

OF

Pan Head
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2.3.2.13 2.4.5
steeple head: a sharp conical head having a flat bearing  body diameter: the diameter of the body of a threaded
surface. fastener.
N
L
Y
B
Steeple Head Body diameter
2.3.2.14 2.4.6

trusg (wagon box) head: a large circular head having a low
rounpded top surface and flat bearing surface.

2.4

Truss (Wagon Box) Head

Dimensional Terms and Size

Tlhe following terms are commonly used in designat-

ing [the size and dimensioning of fasteners and their
varipus components.

2.4.1
actufal size: the measured size of a given-fastener

chai

2

allod
mur]
clea
(neg
pard

. angyf
~ ofa

cteristic.

.4.2

ance: an intentional difference/between the maxi-
h material limits of mating parts. It is the minimum
ance (positive allowanee).or maximum interference

ative allowance) between such parts. (See also
. 2.4.12, fit.)

.4.3

larity: the angle between the axes of two surfaces
fastener.

_—»|<«—— Angularity

bow or camber: the amount that a side of a suffface of a
fastener deviates from being straight.

V

FB(W
*

2.4.7

chamferangle: the angle of the chamfer measufed from
the hormal to the axis of the fastener and is generally
specified in conjunction with either a lenjgth or a

diameter.
7— Chamfer angle
)
F——{\
Yy
/)
)
2.4.8

concentric, concentricity: two surfaces of a fasfener are
concentric when they have a common centes| or axis.
Concentricity is the term used to describe this cpndition.

2.4.9

countersink: an internal chamfer.

2.4.10

-

N — 1

2.4.4

basic

size: size from which the limits of size are derived

by the application of allowances and tolerances.

Copyright ASME International
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design size: size from which the limits of size are derived
by the application of tolerances. When there is no allow-
ance, the design size is the same as the basic size.

2.4.11

eccentric, eccentricity: two surfaces of a fastener are eccen-
tric when they do not have the same center or axis. The
amount by which the centers or axes are displaced from
each other is called eccentricity. This is not to be confused
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with Full Indicator Movement (FIM). (See also para.

2.4.36, runout.)
*

Eccentricity

I

)

undercut heads, it is this distance measured to the inter-
section of the bearing surface with the undercut. For
oval heads and undercut oval heads, the overall distance
is referred to as total head height.

Head
|<_ heightAT

<« Head

heigh:>|
™

241) EL § !
fit: the ggneral term used to signify the range of tightness
that may result from the application of a specific combi- Round Hexagon Flat
nation df allowances and tolerances in the design of Head Head Head

mating parts.

2.4.12.1 Total head height «—Total head height
actual fit] the relation existing between two mating parts
with respect to the amount of clearance or interference Head height l«— Head height
that is pfesent when they are assembled. K
2.4.1 . :&m
head angle: the included angle of the bearing surface of (
the head.
Oval'Head Oval Undercut Head
/\ 2417
Head fiead length: for rectangular or irregular shaped h¢ads,
angle the head length is the distance along the longest axis of
\/ the head, measured in a plane perpendicular to the axis
of the fastener.
2.4.1p <——Head—>|
head diatfieter: the diameter at the largest periphery of length
the head. PN
i \
Head diameter N

Sl

head ecceptricityssthe amount that the head of a fastener
is eccentlric with the fastener body or shank.

2.4.18

head taper: the angle formed by the side or sides of the
head and the axis of the fastener. This is not appli¢able
to conventional countersunk heads and should n¢t be
confused with head angle.

—

2.4.16

head height: for a flat bearing surface head, the head
height is the overall distance, measured parallel to the
fastener axis, from the extreme top to the bearing surface.
For a conical bearing surface head, the head height is
the overall distance, measured in a line parallel to the
fastener axis, from the extreme top to the intersection
of the bearing surface with the extended thread major
diameter cylinder on a threaded fastener or with the
shank on an unthreaded fastener. For flat and oval

14

l

L Head
taper

|

2.4.19

head width: the distance across opposite flats of hexagon,
square, or 12-point heads measured in a plane perpen-
dicular to the fastener axis. For rectangular or irregular

Copyright ASME International
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shaped heads, the head width is the distance along the 2.4.23
narrowest axis of the head measured in a like manner. maximum material condition (MMC): for a feature of a
fastener, the maximum amount of material permitted
Head > Head [|< |«—>Head by the tolerance shown for that feature.
width width width 2.4.24
F nominal size: the designation used for the purpose of
TN TN general identification.
L) \ 2.4.25
N / ~ /

v nut thickness: the overall distance from the-tdp of the
nut to the bearing surface, measured parallel t¢ the axis
of the nut.

24.20 Nut thickness
length: the length of a headed fastener is the distance F
fron the intersection of the largest diameter of the head
with the bearing surface to the extreme point, measured
in afline parallel to the axis of the fastener. Exceptions:
The [length of a shoulder screw and a socket head shoul-
der pcrew is the length of the shoulder.
Tlhe length of a flat top countersunk head tubular rivet
(with chamfered top) is measured from the intersection
of the bearing surface with the shank diameter to the
extreme point. The length of a headless fastener is the 2.4.26
distance from one extreme point to the other, measured .yt width and length: the nut width is the distanke across
in alline parallel to the axis of the fastener. opp6site flats of hexagon, square, or 12-point huts. See
thefollowing illustration for width and length ¢f rectan-
|<—Length —> [<€— Length gular nuts.
AN Nut <€ Nut —
(I

o crew ( \ uT
Bolt s . ) O N | ; e
_|<—>l— Length ’4— Length—»l — *

\ Y 2.4.27
| ) . .
4 W N point angle: the included angle of the point.
Socket Head Flat Top Countersunk X /ﬂ
Shoulder Screw Head Tubular Rivet Point Roint
(With Chamfered Top) angle \ angle

<t Length =

| : 2.4.28
Wm\\m\\\ point diameter: the diameter of the point medsured at
k the extreme end of the fastener. It may sometimes be
designated as “chamfer diameter” or “pilot diameter”
on respective point types.

Stud

2.4.21

length of thread engagement: for two mating threads, the
distance between the extreme points of contact on the
pitch cylinders or cones, measured parallel to the axis.

Point diameter Point diameter

.\\\\

2.4.22 2.4.29
limits of size: the applicable maximum and minimum  point length: the length of the pointed portion of the
sizes (commonly referred to as “limits”). fastener, measured parallel to the axis of the fastener
15
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from the extreme end. It may sometimes be designated
as “chamfer length” or “pilot length” on respective point

2.4.35

reference dimension: on a fastener is a dimension without
tolerance used for informational purposes only.

2.4.36

runout: a term frequently used interchangeably with
eccentricity but that normally refers to the amount that
the outside surface of one component of a fastener runs

types.
Point Point
length IengTPT‘ F
2.4.3D

point radjus: the spherical radius on an oval or spherical

out with respect to the outside surface of another gorppo-
nent. As such, it includes eccentricity, angularity;| and
bow. The amount of runout is usually expressedin t¢rms

point. of Full Indicator Movement (FIM).
Point 2.4.37
T radius
shank diameter: the diameter“of the shank of an
unthreaded fastener. The diaféter of the unthreqded
2.4.31 portion of a threaded sharik'is termed the “body digme-
ter.” (See al . 2.45-body diameter.
recess depth: the distance measured parallel to the fas- er.” (See also para ody diameter.)

tener axis from the intersection of the head surface with

the maxjmum diameter of the recess to the bottom of i
the recegs.
Y
Recess
depth

2.4.3p

recess didmeter: the recess diameter is the diametérmea-

~Shank diameter

2.4.38

shank length: the length of shank, measured parallel to
the axis of the fastener.

sured inja plane perpendicular to the axis of thefastener
over thelintersection of the outermost extfemities of the
recess wlith the head surface. |<_ Shank _>| l€«— Shank
length length
~ Recess
di t
et 2.4.39
slot depth: the slot depth on a headed fastener if the
distance measured parallel to the axis of the fasfener
from the highest part of the head to the intersecti¢n of
2.4.38 the bottom of the slot with the head or bearing surface.
recess ecdentricity the amount that a recess in a recessed ~ 1he slot depth on a nut or headless fastener is thd dis-
head is eccerittic with the shank of the fastener. tance measured parallel to the fastener axis fron} the
top surface to the extreme bottom of the slot.
2.4.34

recess width: the distance measured in a plane perpendic-
ular to the axis of the fastener across the intersection of
the sides or wings of the recess with the head surface.

16

—>| Slot depth ——> E

2.4.40

slot eccentricity: the amount that a slot in a slotted head
is eccentric with the body of the fastener.

6 Recess width @
Copyright ASME International
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2.4.41

slot width: the distance measured in a plane perpendicu-
lar to the axis of the fastener over the intersection of the
sides of the slot with the head surface of a headed fas-
tener or top surface of a nut.

’7 Slot width

Slot width

2.4.45

taper: as used for fasteners, is the angle between one
side and the axis of the fastener. Taper may refer to head,
shank, or some other feature of a fastener.

-
\

Taper

1 i
rollb

2.4.46 Thread Lengths
2.4.46.1

complete thread: the length of complete thread is the

2.4.42 length of that cross section of a threaded length having
full form at both crest and rogt-Where there is d chamfer
sockgt depth: the distance measured parallel to the fas-  at the start of the thread/hot'exceeding two pitches in

tendr axis from the intersection of the socket with the length, it is included within the length of the fomplete
head surface to the extreme end of the socket. In socket ~ thread. The thread léngth on the drawing shqll be the
head screws, the effective socket depth is most often  gaging length orthelength of threads having full form
spedified as “key engagement,” which is the distance  (i.e., the partial ¢hreads shall be outside or beyond the

fronp the intersection of the socket with the head surface
to tHat depth to which the key or wrench will penetrate,
meapured in a like manner.

»
’

Socket depth

Key engagement

A A
7k

2.4.43

sockgt diameter: the diameter measuréd-in a plane perpen-
dicdlar to the axis of the fastener.over the intersection

length specified).
When designing threaded products, it is necpssary to
take cognizance of
(a)\such permissible length of chamfer
(h) the first two threads that by virtue of HI}LO gag-
ing practice may be included within the length of com-
plete thread
However, where the application is such as tp require
a minimum or maximum number or length of gomplete
threads, the specification shall so state. Similar gpecifica-
tion is required for definite length of engagenpent.

A

Complete
thread

of tle outermost extremities of the socket with the head
surfhce.
2.4.46.2
Socket
diameter effective thread: also called a “useful thread,” [includes
the complete thread and that portion of the infomplete

:

A4l

thread having fully formed roots but having drests not
fully formed.

2.4.46.3

ircomplote thyoad.
# :

lso-knovwm-as-thevanish-ox

washout

socket width: the distance measured in a plane perpendic-
ular to the axis of the fastener over the intersection of
opposite sides of the socket with the head surface.

Socket
width

17

thread, on straight threads, the incomplete thread is that
portion at the end having roots not fully formed by the
lead or chamfer on threading tools.

On taper threads, the crest at the end may also be not
fully formed due to the intersection of the major cone
of an external thread or the minor cone of an internal
thread with the cylindrical surface of the work.

2.4.46.4

thread runout: see para. 2.4.36, runout.
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2.4.46.5

total thread: includes the complete or effective thread
and the incomplete thread.

«—Total
thread

axis across opposite sides of the fastener. (See also para.
2.4.19, head width, and para. 2.4.26, nut width and length.)

Y

Width
across
flats

)
N/

2.4.4

tolerance
tolerancy

2.4.4

truncate,
Truncati
apex is d

y

the total permissible variation of a size. The
b is the difference between the limits of size.

B

truncation: to truncate is to cut off the apex.
bn is the axial or centerline length by which the
ut off.

2.4.48.1

crest tru
the axis,
cylinder

cation: the distance, measured perpendicular to
between the sharp crest (or crest apex) and the
or cone that bounds the crest.

ICrest
truncation

g

A
\\‘?@&

__ Axis of thread

Root truncation

2.4.48.2

root trun
the axis,
cylinder

2.4.4

width ac
shaped f
to the a
sides to

bation: the distance, measunéd, perpendicular to
between the sharp root/(or.root apex) and the
or cone that bounds ¢he Toot.

D

o0ss corners: of hexagon, square, or rectangular
hsteners is the.distance measured perpendicular
is of the’fastener from the intersection of two
the interséction of the two opposite sides.

v

T

2.5 Terms Relating to the Manufacture of Fasteng¢rs

2.5.1

blank: the length of wire or rod sheared off as it ent

header to which machine pressuresywill be subsequ

applied to form a part. (See also para. 2.2.2, blank.
2.5.2

boltmaker: a specialized type of transfer header that f
the head on a blank,ymay trim the head to a reqy
shape, or may pgifit the end and roll a thread. [See
para. 2.5.37, transfer header, and para. 2.5.9, cold form

2.5.3

broachjng: the process of removing metal by pushir
pullifig”a cutting tool along the surface.

2.5.4

burnishing: the process of producing a smooth su
by rubbing or rolling a tool against the surface.

2.5.5

PTS a

bntly

rms
ired
also
ing.]

g or

Hface

burr: a small amount of material extending out from the

edge of a hole, shoulder, etc. as the result of a machij
or forming operation.

2.5.6

chip: a small fragment of metal removed from a su
by cutting with a tool.

2.5.7

coining: a process of forming metal by forcing it to
while confined within closed dies.

2.5.8

cold header: a horizontal machine that is supplied

ning

Hface

flow

with

Width
across
corners

!

2.4.50

width across flats: of hexagon or square heads of fasteners

is the distance measured perpendicular to the fastener
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uous

manner produces parts by applying machine pressure to

cause the metal to flow and form a given configura
Machines that are used in this process are classifie

tion.

d by

the number of blows they deliver to each workpiece and
the types of dies used to hold and shape the blank.

2.5.9

cold forming (cold heading): a process at room temperature
that includes heading, upsetting, extrusion, and forging

in a cold header, bolt maker, or parts former.
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2.5.10
cold working fillets: application of machine pressures that

produces compression of the outer metal fibers in the
fillet. This process will improve the fatigue strength.

2.5.11

counterboring: the process of enlarging for part of its
depth a hole previously formed and to provide a shoul-
der at the bottom of the enlarged hole. Special tools

2.5.22

header: a specialized form of horizontal press.

2.5.23

heading: a manufacturing process involving the use of a
header. This process may or may not involve upsetting
or extruding. A part made from wire below the recrystal-
lization temperature is said to be cold headed, whereas
parts made from wire above the recrystallization tem-

callgdcounterbores are generally used 10r this operation.
2.5.12

tersinking: the process of beveling or flaring the end
hole. Holes in which countersunk head type fasten-
hire to be used must be countersunk to provide a
ng bearing surface.

2.5.13

cut thread: a thread produced by removing material from
the $urface with a form-cutting tool.

a

Cut Thread

cou
ofa
ers

mat

D

2.5.14

drilling: the process of forming holes by means of special-

perature are said to be hot headed.

2.5.24

knurling: the process of producing arroughene
by means of a specialized forming tool called

2.5.25

machining: the process of forming the surface b cutting
away material.

2.5.26

milled from the bats fasteners machined from Ipar stock
on a lathe, s€rew machine, etc.

2.5.27

nut foriner: a transfer-type header that in succesgive steps
makes’a square or hexagon nut with a hole geady for
thféading.

l surface
a knurl.

ized| cutting tools called drills. 2.5.28
2.5.15 pointing: a secondary machining operation consisting of
embdssing: the process of raising a boss or protubefance  cutting points on fastener blanks that were nof pointed

on the surface.

2.5.16

yding: the process of reducing the size of some feature
iameter by forcing it through a.die.

.5.17

during the heading operation.

2.5.29

polishing: the process of producing a smooth iIrface by
rubbing with fine abrasive wheels, belts, or comppounds.

2.5.30

f Eﬁi 1:;1the rfnacfhining operatjon.on the end, flat face, or punching: the process of trimming or removing|material
shottider of a fastener with dies in a press.

>-18 2.5.31
flasht the thin fin of‘metal along the sides or around the .
edggs of a forged pr upset section. It is caused when rolled thread: a thread produced by the action ¢f a form
met}l flows ot-between the edges of the forging dies tool that when pressed into the surface of a blank dis-

.5.19.

¢: the process of forming a product by hammering
or pressing, When the material is forged below the

places material radially.

recrystalhzatlon temperature, it is said to be cold forged.
When worked above the recrystallization temperature,
it is said to be hot forged.
2.5.20
grinding: the process of removing material from the sur-
face by the cutting action of a bonded abrasive wheel.
2.5.21

ground thread: a thread finished on the flanks by a grind-
ing operation.

19

R
—

Rolled Thread

2.5.32

scale: an oxide of iron sometimes formed on the surfaces
of hot headed or forged fasteners.

2.5.33

shaving: a cutting operation in which thin layers of mate-
rial are removed from the outer surfaces of the product.
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2.5.34

shot peening: a cold working process in which the surface
of a part is bombarded with small spherical media
called shot.

2.5.35

sliver: an irregular shaped piece of metal clinging loosely
to the finished fastener.

2.5.3

2.6.5

proof load: the tension-applied load that the fastener must
support without evidence of permanent deformation.

2.6.6

shear strength: the maximum load applied normal to a
fastener’s axis that can be supported prior to fracture.

2.6.7
tensile strength: the maximum tension applied load a

slotting: the process of forming or cutting the slot on the
head of § fastener during either the primary or second-
ary operjation.

2.5.3y

transfer Header: a multiple-solid die (usually three or four
dies) cold header with a separate heading hammer for

fastener can support prior to or coincident with its
fracture.

2.6.8

torsional strength: a load usually expressed in ternps of
applied torque at which a fastener fails by being twisted
apart about its axis.

each die] The blank is transferred automatically between 2.6.9
“blows. toughness: the fastener’s ability to sustain impact|and
2.5.38 shock loading usually stated as impact strength.
“trimming: the term applied to the process of shaping or 2.6.10
“sizing by forcing a part through a die of desired size yield strength: the tension-applied load at whicl} the
‘and shape. fastener experienices a specific amount of permanent
2.5.3 deformation.
tumblingf the process of cleaning or abrading parts in a 27 I?rll_:: :t::lear:ng to Material and Heat Treatment
rotating [container, either with or without cleaning or
abrasive| materials. 2.71
2.5.4D alloy steel: a steel containing elements other than cafbon

upsetting the process of increasing the cross-sectional

that have been added to obtain definite mechanicpl or
physical properties, such as higher strength at elevjated

area by [displacement of material longitudinally and temperatures, toughness, etc.
radially.
2.7.2
2.5.41 annealed: a fastener is considered in the annealed ptate
warm forfning: carried out below the criticdhtemperature  when it has been heated at a given temperature for a
and doep not alter the metal’s properties: Typically the given time and cooled at a given rate to make iff soft
range of temperature is from 200°F {6 1,000°F and is  (i.e., free of hardness caused by working or prevfious

used for| metals that work harden geverely.
2.6 Fasiener Performance Terminology
2.6.1

cone prodf load: the axially applied load using a conical

heat treatment).
2.7.3

carbon steel: a steel that does not contain any substantial
amounts of alloying materials other than carbon.

2.7.4

washer (defined incASTM F606 and ASTM F606M) and

threaded mandrel that a nut must withstand, without  case hardened: a fastener of ferrous material havihg a

evidencq of thiead stripping or wall rupture. surface that has been made harder than the core.|(See
also para. 2.8.21, surface treatment, and para. 2.8.20] sur-

2.6.2

annn Leat l-‘w)n{'mom#)

ductility: the ability of a fastener to deform prior to
fracture.
2.6.3

fatigue strength: the maximum load a fastener can with-
stand for a specified number of repeated applications
before its failure.

2.6.4

hardness: a measure of the fastener material’s ability to
resist abrasion, indentation, and a tension-applied load.

20

2.7.5

cold heading stock: material produced under closely con-
trolled manufacturing and inspection methods so as to
be suitable for heading and to be free from those defects
causing fractures during heading.

2.7.6

decarburized: a fastener has a decarburized surface when
the carbon content of the surface is lower than the carbon
content of the core.
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2.7.7
grains: the individual crystals of the material.
2.7.8

inclusions: particles of nonmetallic impurities contained
in material.

2.7.9

laps: longitudinal surface defects caused by folding over

2.8.2

black oxide: a black finish on a fastener produced by
immersing it in hot oxidizing salts or salt solutions.

2.8.3

coating: the application of some material, such as a metal,
organic compound, etc., to the surface of a fastener.

2.8.4

fins pr-sharp-eornersinto-the-surface-ofthe-materialk chromrtetrentiernt-atreatmentofafastererig hexava-
27.10 lent chromium compound solution to prodiice 4 conver-
. . . sion coating.
pits:|sharp depressions on the surface of a raw material
or fgstener. 2.8.5
27.11 dichromate treatment: a chromate conversion coating pro-
) ) ) duced on fasteners in a hot solution of sodiurp dichro-
screw stock: metal in the form of wire or rod thatis used || v v 4 specified temperafire.

for aking screw machine parts. Usually, it is of a free
machining type of material.

2.8.6

7.12 dry film lubricant: a_dry'solid substance that ig applied
. . to a fastener surfacedor the purpose of reducing friction
soft:|describes the condition of a fastener that, though or wear betweerhythe fastener and its mating furfaces.

made from a material that can be, and normally is, hard-
ened by heat treatment, has been left in the as-fabricated

.7.14

strafn hardening: the increase in hardness, and hence
stregth, resulting from plastic deformation at a temper-
ature below the recrystallization range. Sometimes

Natural dry film lubricants include graphite and MoS,.
2.8.7

electrogalvanizing: the process of coating metal yith zinc
by electroplating.

2.8.8

electroplating: the process of electrodepositing aj
alloy on a fastener serving as a cathode.

2.8.9
finish: a term commonly applied to the conditipn of the

metal or

callgd “work hardening.” surface of a fastener as a result of chemical of organic
7.15 treatment subsequent to fabrication. The term| “finish”
. ) oo is also applied to some types of fasteners to| indicate
tempyer: the state of a metal or alloy involving its structure 16 condition of the surface as a result of mechanical

and|mechanical properties. Temper varies from the
anngaled temper (soft) to spring-temper.

.7.16

toughness: the ability ofia'material to absorb considerable
enerlgy without fracturing.

.7.17

: interp@al fissures in ferrous materials. They are
times-called “chrome checks,” “fish eyes,” “shatter
cracks,”“and “snowflakes.”

operations and the degree of precision.
2.8.10

flash plating: a very thin deposit of metal, whdse thick-
ness is in the range of 0.00005 in. to 0.00015 ix.

2.8.11

galvanizing: the process of coating metal with
hot-dipping or immersion process sometimes
to as hot-dip galvanizing.

2.8.12

zinc by
referred

work hardening: see para. 2.7.14, strain hardening.

2.8 Coatings and Finish Terminology

The following terms are commonly used in designat-
ing the various finishes applied to fasteners.

2.8.1

anodizing: the formation of an oxide film on the surface
by means of an anodic treatment. This is commonly used
on aluminum.

21

mechanical plating: a plating process where fine metal
powders are peened onto the fastener by tumbling or
other mechanical means.

2.8.13

oiled: the term denoting the application of a suitable
corrosion retarding oil to a fastener.

2.8.14

organic compound: a coating based on organic binders
that are applied to fasteners for decorative, protective,
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or functional purposes. The general terms “organic coat-
ing” and “paint” are essentially interchangeable.

2.8.15

passivating: the process of dissolving ferrous particles
and surface impurities from stainless steel by chemical
means (normally a nitric acid dip) and to improve the
corrosion resistance of the surface.

2.9.2

applicable characteristics: include all characteristics of a
fastener that are described by engineering drawings and
related standards and/or specifications.

2.9.3

control plan: a written plan outlining the fastener manu-
facturing process and its control points that provides
an orderly documented procedure for controlling and

2.8.1
phosphat

solution

coating: the treatment of a metal with a dilute
of phosphoric acid and other chemicals to pro-
duce a Hase layer of crystalline phosphate. Phosphate
coatings|generally consist of three principal types: zinc,
iron, and manganese phosphate.

2.8.1y

pickling:
rities by

the process of removing surface oxides or impu-
chemical or electrochemical means.

2.8.18

plain: th¢ term, as applied to finish of fasteners, is used
to indicqte that the fastener has had no supplementary
surface freatment, such as plating, coating, etc., other
than beihg oiled.

2.8.1p

plating:
face of
than bei

I‘e application of a metallic deposit on the sur-
e fastener by electrolysis, coating, etc., other
hg oiled.

2.8.19.1

plating b
of more
surfaces

ild-up: the term used to describe the disposition
plating on edges or corners than on the other
of the fastener.

2.8.2D

surface hpat treatment: a process that improves the hard-
ness or pther mechanical properties of the fastener in
any surffce area. (Surface heattreatment and case hardened,
para. 2./.4, are special forms of surface treatment,

para. 2.§21.)
2.8.2L

surface t
cal, phydical, or m > of 3 ace. (See
also para. 2.7.4, case hardened, and para. 2.8.20, surface
heat treatment.)

eatment: any treatment that changes the chemi-

2.9 Quality Assurance Including Inspection
Terminology

2.9.1

acceptable quality level (AQL): maximum percentage of
defects that, for purposes of sampling inspection, can
be considered satisfactory as a process average.

22
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minimizing process and product variation. Typically, the
control plan identifies actions at each phase ofthe mpnu-
facturing process, including receiving, in-process mpnu-
facturing, and outgoing operations. Continuing vgrsus
periodic requirements are identified, and strategiep are
provided for continued updating and’improvement.

2.9.4

designated characteristic: réquired to be inspected
documented by the source/for each lot.

2.9.5

dud: an incomplete, mutilated, or foreign part.

2.9.6

in-processvinspection: inspection at each machine or|pro-
cessing’station to verify conformance of the characteris-
ticsumparted by that machine or process.

2.9.7

inspection level: the relative importance assigned |to a
given fastener characteristic that relates to the saple
size used for inspection of that characteristic for a Iven
lot size.

2.9.8

lot: a group of fasteners having the same geomdtry/
configuration made of the same heat of material|and
processed together at the same time.

2.9.9

lot number: an identification assigned by a fastener fnan-
ufacturer that identifies the number of pieces, [pro-
cessing, forming operations, raw material, heat nurhber,
and plant and date of manufacture.

and

fastener for its intended application.
2.9.11

major defect: a defect that could produce a failure or
materially reduce or eliminate the usability of the fas-
tener in the intended application.

2.9.12

minor characteristic: does not materially affect the usabil-
ity of the fastener for its intended application.
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2.9.13

minor defect: does not materially reduce the usability of
the fastener.

2.9.14

quality: the suitability of a fastener for its intended appli-
cation established by the accuracy of manufacture

2.10.6

package: act or process of packing fasteners that are pre-
pared for storage or shipment. A unit of a product uni-
formly processed, wrapped, or sealed in a container and
labeled for marketing; that in which anything is packed;
a box, case, carton, etc., in which fasteners are packed.

within specified tolerances, limits, and other 2.10.7
requirements
29.15 packaged goods: predetermined number of unifoimly pro-

qualfty assurance: the selection and application of an
inspection plan to establish the acceptability of a lot of
fast¢ners.

2.9.16

sourfe: the manufacturer or private label distributor of
the fastener.

2.9.17

third party accreditation: certification of a quality system
by af third party utilizing independent audits under the
proyisions of a fastener accreditation plan published by

a cohsensus standards organization.

2.9.18

icceptance: a finding of zero defects when a statisti-
valid sample has been inspected for a given lot.

zero
cally

2.1(

2.10.1

blistgr pack: preformed hard plastic shell,configured to
conthin hardware items and fixed to a backing card.

Packaging

2.10.2

bulk[packing: predetermined quantities of fasteners, uni-
fornply processed, and pladed, into a single container
of cprrugated or plastic materials, properly sealed and
labeled for marketing:

2.10.3

cartqn: small centainer, usually made of cardboard, con-
tainjng a prédetermined number of fasteners uniformly
prodessed;isealed, and labeled for marketing purposes.

2.10.4

cessed fasteners placed in cartons and/or easgs sealed

and labeled for marketing purposes.

2.10.8

poly bag: flexible plastic matenial formed in a bpg shape
to contain specific fastener, parts. This bag is hormally
heat sealed.

3 PRODUCT FAMILIES

3.1 Externally Threaded Products
3.1.1 Bolts

3.1.1.1

bolt: an externally threaded product designed for inser-
tion through holes in assemblies to mate with 4 nut and
normally intended to be tightened or released b} turning
that nut. The only bolt that has a washer fare is the

heavy hex structural bolt.

Bolt

3.1.1.2

anchor bolt: a bar or rod with one end bent or fhaving a
welded attachment to expand or enlarge its ifnbedded

case: a container usually made of cardboard of a prede-
termined size for stacking cartons of fasteners in logical
fashion with little or no void and sealed and labeled for
marketing purposes.

2.10.5

Y, keg: standard industry bulk container of inside dimen-
sions 9 in. X 9 in. X 6% in. yielding 535 in.? of volume
for fasteners uniformly processed, sealed, and labeled
for marketing.
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contact with the concrete for the purpose ol stress distri-
bution resulting from the loading transmitted from the
other threaded end. The threaded end projects above
the concrete and generally holds a structural plate in
position to which other structural members are attached.

3.1.13

bent bolt: formed from a cylindrical rod having one or
both ends threaded and bent into configurations called
//U,II /Ieye,’, /Ihook’// Or l/]"//
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3.1.1.3.1

eyebolt: has a closed or open anchor ring for its head

with threads only on its straight shank.

ASME B18.12-2012

3.1.1.3.4

hook bolt: may have a round, square, right angle, or acute
angle bend with threads only on one end that is that of
the unbent shank.

Eyebolt, Open Anchor Ring

Eyebolt, Closed Anchor Ring

341.1.3.2

U-bolt: hps a round or square bend with threads on both

ends of |ts shanks.

U-Bolt, Round Bend

EEEE

U-Bolt, Square Bend

S

Hook Bolt, Acute Angle Bend

o

Hook Bolt, Right Angle Bend

C =

Hook Bolt, Round Bend

(n—

Hook Bolt, Square Bend

3.1.1.3.5

J-bolt: has an offset round bend approximating a senjicir-
cle with threads on the straight shank.

3.1.1.4

3{1.1133 /7
——
i W
! el
+ |<_ T_>|_t J-Bolt, Offset Round Bend
) It D
i =

U-Bolt, Vee Bend
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bolt blank: a rod or bar that has a head configuration
formed but has no threads and is intended to be cut off
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as necessary and threaded at a time other than that of 3.1.1.6.3

the initial forming operation. round head ribbed neck bolt: has a ribbed or serrated shoul-

der under the head.

Bolt Blank or Screw Blank ““““‘““““\““
NAARARAAARAR? -

building roof bolt: used to provide a water tight seal on Round Head Ribbed Neck Bolt
builfling roofs and features a specialized washer that is
extrfided during tightening to form a watertight joint. 3.1.1.6.4

round head short square neck bolt: has a short squdre shoul-
der under the head. It is designed for use in sheet metal
where a full square shouldet would project thr¢ugh and
present an obstruction:

-

Bridge or Roof Bolt : E C

3.1.1.6 Round Head Short Square Neck Bolt

carrfage bolt: has a circular, oval, or flat head with.@ 3.1.1.6.5
squdre, fin, or ribbed neck intended to prevent rotation

duripg tightening. round head square neck bolt: has a square shoulder under

the head. It is designed for use in wood.
3.1.1.6.1

counftersunk head square neck bolt: hasa flat top, conical
beatfing surface, and a square shoulder under the head. <:

Round Head Square Neck Bolt

N

3.1.1.7

upptersunk Head Square Neck Bolt connecting rod bolt: a bolt commonly having a chhmfered,

round head with a flat side or other feature| for pre-

3Dl.6.2 venting the bolt from turning. It is occasionally provided

round neaajm 7ieck DolT: has two 1ins, 180 Cleg apart, under withatransversehotet uuué}l thethreadamd-=a chamfer
the head. or oval point. The bolt is designed for use in assembling

the connecting rod and bearing cap of a reciprocating

engine.
2\

Round Head Fin Neck Bolt Connecting Rod Bolt

25
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3.1.1.8

countersunk bolt: a bolt having an unslotted circular flat
top and a conical bearing surface tapering inward from
the top.

—mm (O)

3.1.1.11.1

aircraft eyebolt: has a somewhat different design than
the drop bolt pictured in para. 3.1.1.11.3 but basically
performs the same function for aircraft applications as

the drop bolt does for marine applications.

Countersunk Bolt

3.1.1.9

elevator holt: has a thin circular head of large diameter
with an pval or flat head profile and a means similar to
the carripge bolt to prevent rotation when installed in
flooring [or a similar application.

Countersunk, Ribbed Head

o (5

Courtersunk Head, Round Head,
juare Neck Ribbed Neck

wn

Elevator Bolts
3.1.4.10

expansio boltssee para. 3.4.4, expansion fastener.
3.1.41.11

—

A
_ &O D

Aircraft Eyebolt

3.1.1.11.2

collared eyebolt or shoulderéd eyebolt: has a collar or s
der machined or formed at the juncture of the “
eye” with the bolt sHank to limit the amount of pen
tion into the matifig part.

Collared Eyebolt

3.1.1.11.3

drop bolt: a type of eyebolt commonly threaded
either an Acme or Unified form of thread and assem
with a wing nut or hexagon nut. The shank ma|
drilled for a cotter pin. The bolt is used for clam|

<€
<€

oul-
head
ptra-

with
bled
y be
ping

purposes, particularly for bulkhead doors and porthole

covers on ships. (See also para. 3.1.1.11.1, aircraft eye

O

holt.)

eyebolt: a bolt having a head In the form of an open or
closed anchor ring or of a flattened or pierced section.
(See also para. 3.1.1.3.1, eyebolt.)

O

Eyebolt

26
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3.1.1.12

fire-brick anchor bolt: has a large low square head. It is
designed for use as a masonry support.

\\\\\\\\\\\\\\\\\\\\\\i\\\\\\\\\\\\\\\\\\\\\
[ )

3.1.1.16

head-locking bolt: has added deflection as the result of
the design of the head. (See also para. 3.1.2.9, head-locking
screw; para. 3.1.2.10, insert screw; and para. 3.1.2.23,
thread-locking screw.)

fitti

Fire-Brick Anchor Bolt

3.1.1.13
g-up bolt: has a square or hex head and a coarse

pitch, 60-deg stub thread. It is designed for use in the

prel

minary placement/assembly of structural steel.

forci
a hi
Pposé

hang
spad
The
any
squd

Fitting-Up Bolt

3.1.1.14

1g bolt: resembles a square head set screw buthaving
bh head. It is used for adjusting and locating pur-
s when there is considerable resistanceto motion.

— <<

Forcing-Bolt

3.1.1.15

er bolt: one end is gimlet pointed and has wide
ed threads.simmilar to a lag bolt for wood installation.
other efid has unified coarse threads for use with
t. Thé&eenter section may be plain or made with a
re-or-ribbed shoulder.

s
A
W N JUUVAVGAN
Head-Locking Bolt

3.1.1.17

hexagon head bolt: has a hexag@rzshaped head foy external
wrenching that is intendéd to resist bolt rotatipn while
it is being tightened up-With a nut.

S imm (O

Hexagon Head Bolt

3.1.1.18

high-strength structural bolt: has a heavy hex head config-
uration, controlled thread length, a washer fafe under
its head, and distinctive markings in accordaphce with
ASTM A325, A325M, A490, or A490M.

(€

Clearance-Type High-Strength Bolt

=i
==
I
L.

=
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Plain Body-Type Hanger Bolt
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Ribbed Shoulder Body-Type Hanger Bolt
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3.1.1.19

hood latch bolt: has a truncated, cone-shaped, slotted,
or plain head. It is designed for use in the latching
mechanism of automobile engine compartment hoods.

(=) < [T

3.1.1.25

machine bolt: has a conventional head, such as a square,
hexagon, button, or countersunk type, and a cylindrical
body below the head. It is designed for general use in
machine and other types of construction. Machine bolts

are supplied with nuts, unless otherwise specified

3.1.1.26

Hood Latch Bolt

3.1.1.20

hook bolt

a bent bolt (see para. 3.1.1.3) having a threaded

and untjreaded end. The unthreaded end is bent to form

a hook.

3.1.41.21
interfererjce body bolt: see para. 3.1.1.32, interference fit

body bolf

3.1.1.22

internal grenching bolt: has a large cylindrical head with
flat top, [flat bearing surface, and hexagon socket. The
bolt is d¢signed for use in high-strength, high-tempera-
ture appllications, such as steam turbines. A bolt desig-
nated ag an internal wrenching bolt is used in aircraft.
It has a [head that is a truncated cone, indicative of a
large radius between the shank and the head, requiring

the use
.___l\\

jJ

[—=)

f a countersunk washer.

I
I

Internal Wrenching Bolts

3.1.1.23

internall

relieved body bolt: has an axial hole drilled

through [thé head and through a portion of its body.

meter bolt: has a rectangular (T) head equal in wid
the body diameter and two or three times as long
is wide. The bolt is commonly made of silicor brg
It is designed to hold gas and water meters togetl

Ne—
77N
/ \
[ \
\ /
\ Y/
> —

Meter Bolt

3.1.1.27

mine roof bolt™das threads at one end and a device (ex]
sion shell)}that expands upon tightening to hold it
drilled_hele and prevent rotation. A bearing pla
plate~washer on the exposed end serves to distri
the loading over a broad area providing roof supg

3.1.1.28

planer bolt: has a large, low, square head. It is desi

h to
as it
nze.
er.

pan-

ina
e or
bute
ort.

bned

for insertion in the T-slots of planer, shaper, or milling

machine tables.

Planer Bolt

3.1.1.29

plow bolt: has a countersunk head with a feature u
the head or on the shank to prevent rotation.

3.1.1.29.1

hder

round countersunk head square neck plow bolt (no. 3 Ii

ead):

Internally Relieved Body Bolt

3.1.1.24
J-bolt: see para. 3.1.1.3.5.
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neck to prevent rotation.
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Not for Resale



https://asmenormdoc.com/api2/?name=ASME B18.12 2012.pdf

ASME B18.12-2012

3.1.1.29.2

round countersunk heavy key head plow bolt (no. 6 head):
has a round countersunk head with a 40-deg head angle

a threaded collared or shouldered eyebolt. Used often
in marine applications. (See also para. 3.1.1.11.2, collared
eyebolt or shouldered eyebolt.)

and a triangular shaped key on one side to prevent
rotation.
= N XA s
Round Countersunk Heavy Key Head Plow Bolt
3.1.1.29.3 Shouldered Nut Ring'Bolt
round countersunk reverse key head plow bolt (no. 7 head):
has  round countersunk head with a 60-deg head angle 3.1.1.32
(90-¢leg head angle in metric for sizes less than M20) interference fit body bolt: & bolt having a buttpn head,
and|a rectangular key on one side to prevent rotation. ribbed shank, and coarsesthread or a special thread. It
is designed as a substittite for rivets in structyral steel.
A ’ Q% <<>
Round Countersunk Reverse Key Head Plow Bolt
Interference Fit Body Bolt
3.1.1.29.4
3.1.1.33
squape countersunk head plow bolt (no. 4 head): has a square
pyrqmidal shaped head with an 80-deg head angleift round head bolt: a machine bolt having a plair| circular
whi¢h the corners of the square prevent rotation, head with an oval top.
Square Countersunk Head Plow Bolt C
Round Head Bolt
3.1.1.30
laif| nut ring bolt: a thréaded eyebolt bled with >34
praviy it g Jov: @ JYRRed eyebott preassembled wi reduced body bolt: has all or a portion of the unthreaded
a ringg through thedeye. . . .. .
shank whose diameter is less than the minimyim pitch
diameter of the thread.
3.1.1.35
seal bolt: has straight or helical flutes on the Body; the
heads are of various designs. It is designed foj railroad

.

Plain Nut Ring Bolt

3.1.1.31

shouldered nut ring bolt or collared nut ring bolt: the same
as the plain nut ring bolt above except that the bolt is

Copyright ASME International
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car floor and similar applications to prevent leakage of
water.
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3.1.1.36

securing bolt: has a cylindrical head and shoulder on the
shank. It is designed for use in securing ship decks.

3.1.1.40

staybolt: an iron or mild steel rod, commonly having a
reduced diameter body or sometimes a continuous
thread. It is designed for use in bracing the flat surfaces
of boilers, particularly in fire-box boilers, and in all boil-
ers of the locomotive type to tie the fire-box to the exter-
nal shell. The bolts are screwed through tapped holes
in the sheets or plates and allowed to project far enough

Securing Bolt

3.1.1.37

shaft bolt
a round

a bolt having an elongated head curved to fit
form and with or without a square neck.

[

Shaft Bolt

3.1.1.38

spring ceputer bolt: has a cylindrical slotted or unslotted
head for|holding the leaves of a vehicle spring-together.
When pfovided with a conical point (usually 80-deg
included angle) it is known as a “universalspring center
bolt.” (Spe also para. 3.1.2, Screws.)

S0

e

Spring Center Bolt

3.1.1.39

at each end to permit riveting cold with shallow-rgund

heads.

Staybolt

3.1.1.41

step bolt: a round heaé square neck bolt having an ¢xtra
large head diameteér’and thin head. This fastenpr is
designed for use\in fastening flooring, step treads| etc.

Step Bolt

3.1.1.42

frac-
It is
nut.

stove bolt: a former commercial standard having
tional sizes of %-32, %»-28, %¢-24, 7,-22, and %-18.
now supplied as the equivalent machine screw with
(See also para. 3.1.2.13, machine screw.)

square head bolt: has a square-shaped external wrenching

head of standard proportions.

Square Head Bolt

30
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Stove Bolt

3.1.1.43

stripper bolt: see para. 3.1.2.20, socket head shoulder screw.

3.1.1.44

structural bolt: see para. 3.1.1.25, machine bolt.
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3.1.1.45 3.1.1.49

T-bolt: a finished bolt with a square head. It is designed ~ tap bolt:a square or hexagon head machine bolt, threaded
for holding fixtures and other accessories in the T-slots  relatively close to the head.

I <O O

| | Tap Bolt
T-Bolt

[

3.1.1.50
3.1.1.46
tension control bolt: a round or hexagon head bdlt manu-

rounyd section T-bolt: has an oblong head consisting of a  factured with a 12-spline dri%¢and control groope on the
cylifdrical rod, usually of the same diameter as the bolt,  threaded end. The fastener is tightened using fa special

whith is forged or welded perpendicular to the body.  wrench that simultanedusly engages the nut arld spline.
Such bolts are commonly used as ends for automotive  Thespline is designedté shear off when a predefermined
gasdline tank straps or for clamping purposes. clamp load has Been achieved.

W

Round Section T-Bolt

:

Ly

Tension Control Bolt

3.1.1.51

toggle bolt, head anchored: a toggle bolt having a J-shaped
3.1.1.47 wing rotatably attached to the head so that {t can be

aligned with the shank and pushed through & hole. It
T-hefid bolt: a bolt similar to a machine bolt, which has  ig ysed as a fastener in a hole that is access|ble only

an dblong head with a convex €ylindrical top. from one side.

d e

T-Head Bolt

3.1°1.48

tank bolt: a medium-strength square head bolt.

[l

track bolt: a steel bolt having a circular head with oval
or mushroom top, an oval or elliptical neck that fits into
Tank Bolt an oval hole in a rail joint bar to prevent the bolt from

Head Anchored Toggle Bolt

31
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and a chamfer point. It is designed for joining

rails.
i

Oval Neck Type

3.1.2.3

anchor light mounting screw: a slotted flat countersunk

3.1.
wedge bo

section,
of the b
the bod
used pri

3.1.

wheel bol
to mate
being at
portatios

3.1.2

3.1.

screw: a
device h
into hol
formed
of being|
Refer to

tapping

|

W @
N—
Elliptical Neck Type
Track Bolts

1.53

1: a bolt having a head of tapered rectangular
bne side of the head being tangent to the body
It and the opposite side being at an angle to
. It is available in long and short tapers. It is

nCipally in Culti vators.
/—\

Wedge Bolt

1.54

: a bolt with a conical bearing surface deSigned
with the conical bearing surface on(the wheel
ached. Used for attaching wheels in the trans-
\ industry. (See also para. 3.1,3.9;%Wheel stud.)

Screws
D.1

headed and exterrally threaded mechanical
aving capabilities.that permit it to be inserted
bs in assembléd~parts, of mating with a pre-
nternal thread/or forming its own thread, and
tightened or released by wrenching its head.
Table 2\for a listing of type designations for
scréws and metallic drive screws.

3.1

2

head type of shoulder screw.
!

Anchor Light Mounting Screw
3.1.2.4

ball head screw: a screw having an apptoximately spheri-
cal head generally used for ball, and socket swivel

applications.

Ball Head Screw

3.1:25

bobkiu'screw: a type of flat head wood drive screw having
avsémaller head diameter than the standard drive sdrew;
it may have locking serrations on, or fins under} the
countersunk portion of the head. It is designed for jold-
ing the heads and bodies of textile bobbins togethjer.

Bobbin Screw

3.1.2.6

bone screw: designed to be used in surgery for the fixgtion
of fractured or grafted bones, a corrosion resistant sfrew
having a Unified, wood screw, or tapping sdqrew
thread form.

/]_R_AAAAAAAAAAAAAAAAAAAA

adjusting screw: a special headed screw used for adjusting
or locating. (See also para. 3.1.2.11, knurled head screw.)

Copyright ASME International
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Bone Screw

3.1.2.7

cap screw: a screw with a closely controlled body diame-
ter, a washer faced bearing surface, and a flat chamfered
point that facilitate its installation into tapped holes. Cap
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screws usually have hexagon, splined socket, hexagon
socket, button, flat, fillister, or round head styles.

3.1.2.13

machine screw: has a slotted, recessed, or wrenching head
and threaded for assembly with a preformed internal
thread. Machine screws are generally available in the
following standard head styles: binding, fillister, 80 deg
and 100 deg flat, flat trim, hexagon, hexagon washer,
oval, oval trim, pan, round, and truss (90 deg for metric).

They are also made in numerous special head styles to
ookl it Thaxz o 1z fur—

Cap Screw

3.1.p.8

. fetter drive screw: a lag screw having a buttress type
 thread Known as the fetter drive thread. It is designed
- for attaching hardware to wooden poles used in electric
© power lipes.

N

Fetter Drive Screw

3.1.p9

head-lockjng screw: has a head of such design that it resists
forces tending to loosen it.

3.1.p.10

insert scfew: designed for permanent assembly of the
head or |shank within a cast or molded material, such
as hard [rubber, organic plastics, or die\castings. The
head, sijank, or both are provided with serrations,
knurling, or other projections or ifidentations to prevent

its rotation in the molded maferial.

3.1.p.11

knurled Head screw: has-a‘circular head whose periphery

PEEEY aalo PEPEEETPCEeN Sanar X
stt-partetlarrequirements—Theyare senerally
nished with plain points but for special purposesfmay
have chamfered, header, pilot, or other type pojints.
(“Machine screw with nut” has practically replaced the

AL

Machine Screw

3.1.2.14

metallic dxive screw (Type U): a hardened screw having a
blunt.@¥ sharp pilot point, single or multiple threagls of
steep'lead angle, and generally furnished with a rgund
or flat head. It is used with a clearance hole in one of
the parts to be fastened and designed for assemblly by
impact in sheet metal, castings, fiber, plastics, etc.

3.1.2.15

miniature screw: less than 0.06 in. or 1.6 mm in dianjeter,
having a slotted head, and threaded for assembly with
a preformed internal thread. Miniature screws are g¢ner-
ally available in the following standard head styles: fillis-
ter, pan, 100 deg flat, and binding. They are genejrally
furnished with chamfer points.

3.1.2.16

one-way head screw: designed to prevent tamperirfg or

is ’knurle d or serrated-and, therefore, mgngally turned  theft (sometimes called “tamper-proof screws”), a r¢und
without tools. (Se€.also para. 3.1.2.2, adjusting screw.) head screw that is slotted but has side clearanc¢s at
3.1.p.13 dlagonally opposite sides o.f thef slot so that the sfrew
can be driven only in the direction of assembly.
lag screurhas-a-cistinet-point-widespaced-threadsand

a hex or square head that facilitates the driving into a
drilled hole while forming a mating thread.

m <@>

Lag Screw

34

3.1.2.17

ornamental head screw: has a head of artistic design, for
use when an improved appearance is desired.

3.1.2.18

set screw: a hardened screw with or without a head,
threaded the entire length and having a formed point
designed to bear on a mating part. Set screws are regu-
larly furnished in square head, headless slotted, hexagon
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socket, and spline socket styles, in combination with the
set screw point styles illustrated and described below.

o dllh © &

Set Screw

full dog point for short length screws or projection into
shallow holes or slots.

flllly ©

Half Dog Point

——

3.1.2.18.5

cone[pornt: a sharp conical shaped point whose angle 1s
dep¢ndent on the screw length.

fim> ©

Cone Point

3.1.2.18.2

cup point: a truncated, conical point with a conical recess
in the truncated portion. There are many variations of
this point, such as knurled outer cone, hexagonal recess,
etc. Pesigned to provide good holding power with slight

pengtration.

Cup Point

F-3 ©

Type ll

F5 © |

Type llI

p———4

vvvvv

Type V

Cup Point Knturl Types

3.1.2.18.3

full Hog point: a cylindrical point whose diameter is
smaller than the.minor diameter of the thread, com-
mor}ly one-half\the nominal diameter in length, having
a flgt endwwith slightly rounded edges and a chamfer
betweenrthe point and thread. Fasteners having a full
dog[point are designed to project into a fairly deep hole

flat point: designed for holding with minimum|penetra-
tion, a truncated, conical point with a flat surfafe on the

truncated portion.

Flat Point

—d

p——

VWWVW

3.1.2.18.6

oval pointsapoint whose radius is greater tharf half the

nominal diameter.

Oval Point

———
>

VWWW

3.1.2.18.7

spherical point: a point whose radius is equal tq half the

nominal diameter.

Spherical Point

A

—

p—wor

VWWVW

3.1.2.19

shoulder screw: a slotted, flat fillister head screy having
a cylindrical shoulder under the head to serve 3s a bear-
ing or spacer.

flllis ©

Full Dog Point

3.1.2.18.4

half dog point: a dog point having only half the length
of the full dog point. It serves the same purpose as the

n

Shoulder Screw

3.1.2.20

socket head shoulder screw: formerly called “stripper bolt,”
a socket head screw having a cylindrical shoulder under

35
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the head to serve as a bearing or spacer and a necked
portion between the thread and shoulder.

Socket Head Shoulder Screw

3.1.2.22.2

Type B: has a blunt, tapered, thread-forming point with
incomplete entering threads applied to a screw having
a spaced thread.

3.1.

shuttle sd
thread 4
head is
slotted t
tle. Desi

.21

rew: a slotted fillister head screw having a short
nd full diameter body. The underside of the
ometimes countersunk, and the point may be
permit adjustment from either side of the shut-

bned for use in textile shuttles.
N

j W
—

3.1.

tapping s
and is d
or more
are gene
followin
hexagon
and trus
A, B, BA
F G, T,
below. S
screws a

Shuttle Screw

R.22

Frew: has a slotted, recessed, or wrenching head
bsigned to form or cut a mating thread in one
of the parts to be assembled. Tapping screws
rally available in various combinations of the
p head and screw styles: fillister, flat, flat trim,
hexagon washer, oval, oval trim, pamn,round,
b head styles with thread-forming screws, Types
, BP, and C, or thread-cutting screws, Types D,
BF, BG, and BT, as illustratédyand described
ee Table 2 for type desighations for tapping
nd metallic drive screws.

Tapping Screw

Type B

3.1.2.22.3

Type AB: has a gimlet point applied to.a thread-forfing
screw having a spaced thread.

Type AB

3.1.2.22.4

Type BF*ha’s a blunt, tapered, thread-cutting point with
incomfplete entering threads and multiple flutes, applied
to a\screw having a spaced thread.

3.1.2.22.5

Type BG: has a slotted, blunt, tapered, thread-cufting
point with incomplete entering threads, applied |to a
screw having a spaced thread.

Type BG

3.

1.2.22.1

Type A: has a gimlet point applied to a thread-forming
screw having a coarse-spaced thread.
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3.1.2.22.6

Type BP: has a sharp, conical, or pinched point applied
to a Type B screw.

Type BP
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3.1.2.22.7

BT: has a blunt, tapered, thread-cutting point with

incomplete entering threads and a wide, milled, cutting

slot,

Typa
inco
Unif
mat

‘ Typd
inco
scre
thre

Typd

incol

toa

applied to a screw having a spaced thread.

threads of machine screw diameter—pitch combinations
approximating Unified form or metric coarse thread
series.

3.1.2.22.8

C: has a blunt, tapered, thread-forming point with

mplete entering threads applied to a screw having

ied diameter—pitch combination threads approxi-
ng Unified form.

Type C

3.1.2.22.9

D: has a blunt, tapered, thread-cutting point with:
mplete entering threads and one flute, applied to-a
w having Unified diameter—pitch combination
hds approximating Unified form.

3.1.2.22.12

Type T: has a blunt, tapered, thread=cutting p¢int with
incomplete entering threads arid a wide, milled, cutting
slot, applied to a screw having Unified diamefer—pitch
combination threads approximating Unified form.

3.1.2.23

thread-locking screw: has a thread designed to|produce
interference with its mating thread.

3.1.2.24

thumb or wing screw: has a flattened or wing-shaped
head, designed for manual turning without a firiver or

wrench.
3.1.2.22.10

F: has a blunt; tapered, thread-cutting point with

mplete entering threads and multiple flutes, applied

screw having threads of machine screw diameter—
pitch combinations approximating Unified form or met-
ric doarse-thread series.

mm Thumb Screw Wing Screw
3.1.2.25

Type F

3.1.2.22.11

Type G: has a slotted, blunt, tapered, thread-cutting point
with incomplete threads, applied to a screw having
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toggle screw: a screw having a U-shaped wing rotatably
attached to a nut so that it can be aligned with the shank
and pushed through a hole. It is used as a fastener in
ahole thatis accessible only from one side. Toggle screws
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are generally furnished with round, flat, or truss head-
slotted machine screws.

thread when assembled into wood or other resilient

materials.

— 1

e

Toggle Screw

3.1.p.26

12-spline|flange screw: a highly engineered screw having
a 12-splipe flange head configuration that offers reduced
bearing [stress, lower stress concentration in head-to-
shank fillets, and reduced raw material required when
compargd with a standard hex head design. Addition-
ally, the|design provides for a 225% wrenching torque
capacity|of the threaded section torsional strength.

D) NI

12-Spline Flange Screw

3.1.p.27

watch scfew: see para. 3.1.2.15, miniature screw.

3.1.2.28

welding §crew: see para{3.1.3.8, projection weld stud.

3.1.2.29

wood dripe sérew: a thread-forming screw having a cone
or pinch| peint, multiple threads of steep lead angle, a

Wood Screw

3.1.3 Studs

3.1.3.1

stud: a cylindrical fastener, externallj~'threaded onf one
end, threaded on both ends, or threaded over its entire
length. Threaded ends arepdinted. A stud is efther
designed for insertion thretigh holes in assembled parts
to mate with nut(s) ox.designed for insertion irto a
threaded hole.

3.1.3.2

collar stud:.thteaded on one end having a collar |of a
diameter, larger than the thread and a retaining |ring
groove.(see illustration below) used to carry gears,|cam
rolls{"and rocker levers.

Retainer ring groove

i S

Cotter pin hole

Collar Stud

3.1.33

double end stud (clamping-type stud — identical ended stud):
a stud having screw threads usually of the same lehgth
and configuration on each end. This type is often lised
for clamping two bodies together with a nut appli¢d to
each end. The length of a double end stud is ustially
measured from end to end. These studs are availaljle in
both reduced body diameter and full body diamefer.

(e

reduced diameter body, and generally available with flat,
oval, or round head styles designed for rapid assembly in
wood.

3.1.2.30

wood screw: a thread-forming screw having a slotted or
recessed head, gimlet point, and a sharp crested, coarse
pitch thread and generally available with flat, oval, and
round head styles. It is designed to produce a mating

Nut end Nut end

Double End Stud (Clamping Type)

3.1.3.4

tap-end stud (double end stud type): a stud threaded on
each end with an unthreaded portion on the body diam-
eter. The thread length dimension on the tap end controls
the depth the tap end will engage into a tapped hole

38
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and also controls the extension length of the stud beyond
the surface into which the stud is installed.

(N

Stud end Nut end
Double End Stud (Interference Thread Type)

3.1.3.9

wheel stud: used for attaching wheels in the transporta-
tion industry, a threaded stud consisting of a round head
with serrations under the head for attaching the stud
in place. (See para. 3.1.1.54, wheel bolt.)

AN

=9
>

p—=9

3.1.3.4.1

interlfference-thread tap-end stud: a tap-end stud where the
tap pnd is threaded per ASME B1.12 NC-5, which pro-
vidgs an interference fit between the stud threads and
tapged hole threads. Inch threads with a class 3A toler-
ancqd and metric coarse threads with a 6h tolerance are
oftef used to provide a tight fit between stud threads
and [tapped hole threads, but these are not considered
intefference-fit threads.

3.1.3.5

continuously threaded stud (all thread stud or full thread
stud): a stud having thread over the entire length without
intefruption. This type of stud is often used for flange
bolting applications with a nut applied to each end. The
prefprred length measurement of a continuous thread
stud is from end to end, although length is sometimes
meapured from first thread to first thread.

HEE

Continuously Threaded Stud

3.1.3.6

stud|bolt (standing bolt): a stud withthreads on both ends
or sgmetimes continuously threaded that is screwed per-
marfently into a fixed paftat one end with a nut on
the pther end. (See pata.)3.1.3.3, double end stud, and
pard. 3.1.3.5, continudusly threaded stud.)

3.1.3.7
weld| stud: s¢e/para. 3.1.3.8, projection weld stud.

3,1:38

v

=TT
-

Ribbed Shoulder Type

Wheel Stud

3.1.4 Threaded Rod

3.1.4.1

threaded rod (threaded bax):aContinuously threaded cylin-
drical fastener made“ffom rod or bar with plajn points
(nonchamfered) on'both ends.

3.15

screw and washer assembly (sems): a preassemblpd screw
and washer unit in which the washer is retaingd free to
rotdte.inder the screw head by the rolled threqd. These
unifs expedite assembly operations and ensure|the pres-
ence of a washer in each assembly. They are generally
available in various combinations of head stfyles and
washer types. (See Table 3.)

Blm

Socket Head Cap Screw
and Spring Lock Washer

Hex Head Cap Sciew and
Internal Tooth Loclf Washer

Hex Head Type AB
Tapping Screw and Pan Head Maching Screw
A~

proijLiUfl M./(’,’Zl/l1 DLMM:. ﬁxlﬁllldl‘ly llllt‘dded LUII[PUllellL WiL‘Il
round head of varied configuration having one or more
integrally formed projections under or on top of the
head suitable for resistance welding to a joint surface.

Projection Weld Stud
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Oval Head Type B Tapping
Screw and External Tooth
Lock Washer

Round Head Type D
Tapping Screw and
External Tooth Lock Washer

Screw and Washer Assemblies (Sems)
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Table 3 Screw and Washer Assembly Combinations

Tooth Lock Washer

Helical Spring Conical Spring Plain
Screw Head Style External Internal Lock Washer Washer Washer

Fillister head o X X X X
Flat head X
Hexagon head X X X X X
Hexagon washer head X X X X X
Oval head * — L
Pan head X X X X X
Round hedd
Truss head R
Socket scrpw X ...
Cap screw X X X X X
3.2 Internally Threaded Products 3.2.1.5

3.2.1

3.2,

nut: a pl
screw t

male sc
threade
adjustin,
with a 1
motion.

3.2.

acorn nu

3.2.

anchor n

3.2,

barrel nu
nally sh
inside all

Nuts

1.1

prforated block having an internal or female
ead, designed to assemble with an external or
ew thread, such as those on a bolt or other
d part. Its intended function is fastening,
P, transmitting motion, or transmitting power
hrge mechanical advantage and nonreversible

1.2
: see para. 3.2.1.12, crown nut:

1.3
it: see para. 3.2.1.10,.6litich nut.

1.4

F (1): a blind, \internally threaded fastener exter-
iped liker axmachine screw. The threads extend
most torthe head.

barrel nut (2)7a’‘eylindrical nut tapped at right anglps to
the cylindér axis. This type of barrel nut is intendg¢d to
fit in a hole formed at right angles to its mating s¢rew.

Barrel Nut (2)
3.2.1.6

cage nut: see para. 3.2.1.8, captive nut.

3.2.1.7

cap nut: see para. 3.2.1.12, crown nut.

3.2.1.8

captive nut: consists of a threaded member, usually a
square nut, held loosely in a shaped sheet metal [box.
The variations in mating assembly parts are ustfially
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Flat Head Fillister Head Headless

Barrel Nut (1)
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3.2.1.9

castle nut: a slotted hexagon nut having a cylindrical
portion at the slotted end equal in length to the slot
depth and slightly smaller in diameter than the hexagon

width.

This nut is designed for the insertion of a cotter pin
to secure the nut in place when it is used with a drilled
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shank fastener. This nut was formerly known as a “cas-
tellated nut.”

3.2.1.13

flange nut: an integral nut and washer designed for
increased bearing area.

Castle Nut

3.2.1.10

clindh nut: a solid nut having a pilot or other feature to be
insefted in a preformed hole. The pilot may be clinched,
stakpd, or expanded to retain the nut and prevent rota-
tion| It is available in a large variety of types, some of

Flange Nut

3.2.1.14

hexagon nut: has a hexagoral)shape and may or may
not have a washer face. The six parallel sides|serve as
wrenching flats. Hexagon' nuts are available ip various

whi¢h are capable of piercing the holes for assembly. It ~ dimensional series, such as finished hexagop, heavy
is sqmetimes designated “anchor nut.” hexagon, regularihexagon, and in various thigknesses,
such as standadrd, jam or thin, and thick. (See also

@ para. 3.2.1A9\machine screw nut.)

O ~ O

i Hexagon Nut

Clinch Nuts 3.2.1.15

internal wrenching nut: a cylindrical nut, one end|of which
3.2.1.11 has a socket of suitable form for wrenching ppirposes.

conduit nut: a thin nut, usually stamped. It may be square

3.2.1.16

withl scalloped corners or_hexagonal or octagonal in  jam nut: a hex nut having a reduced thickness  usually
shape. 63% to 70% of the hex nut thickness. It is used t¢ provide
resistance to loosening in combination with thidker nuts.

3.2.1.12

croupn nut: afiexagon nut having an acorn-shaped top
and |a blind\thfeaded hole.

Crowhmuts are generally furnished in two types: high
croWyn\dnd low crown. It is sometimes designated as an

3.2.1.17

knurled nut: a cylindrical nut having a portion orfportions

of its cylindrical surface knurled.

3.2.1.18

“acorn nut” or “cap nut.”

PN

N
/

X~

14
\

Crown Nut

41

lock nut: there are two basically different types of
lock nuts

(a) a prevailing torque type that resists relative bolt—
nut movement with or without an axially applied load
to the bolt-nut combination.

(b) a free-running type that exhibits a locking ability
when there is an axial load applied to the base of the
nut. The “locking” or stopping action of the nut is accom-
plished by thread deformation, or clamping, or by the
addition of nonmetallic inserts. The free-running type
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usually has a design feature that adds to the elastic
elongation of the bolt-nut combination.

3.2.1.23

round nut: a plain cylindrical nut having no features for
wrenching it onto a mating thread.

3.2.1.24

skein nut: an internally and externally threaded nut. The
outside thread is a wood screw thread for insertion into
wood components, and the inside is a thread suitable
for machine screws or bolts. The end is usually slotted

NOTE:LSize, shape, and location of the prevailing torque
element are optional.

,
\

N

\
/

Prevailing Torque Lock Nut

X~

for driving.
3.2.1.25

sleeve nut: an internally threaded fasteper,lexternpally
shaped like a machine screw. It is essentially the game
as “barrel nut” except that the threads extend thropigh-
out its entire length.

3.2.1.26

slotted nut: a hexagon nuthaving opposed slots thr¢ugh
the centers of the flats. TheSlots are on the end opppsite
the bearing surface arid are perpendicular to the axis of

the nut. Slotted nuts-are designed for the insertion| of a
3.2.1.19 cotter pin to sectire the nut in place when it is used with
. a drilled shank fastener.
machine dcrew nut: ahexagon or square nut of proportions
suitable [for use with a machine screw.
3.2.11.20
f: micro slofted nut: the same as para. 3.2.1.26, slotted nut,
© except that there are more slots.
3.21.21
planer hdad bolt nut: a thin, hexagonal, caseshatdened Slotted Nut
nut, having a flat and chamfered top, designed for use
with a pllaner head bolt on machine toqls;
3.2.1.27
3.2.1.22 . . o . .
spline nut: a cylindrical nut having external splings or
plate nut] consists of an interpally/threaded unit and a serrgtions that hold _it in place when forced int(? afhole
plate, which is designed to-hold the threaded unit in ~ of slightly smaller diameter. It may also be cast in place

place relative to the worki\Fhe threaded unit may be
integral with the plate{gr-held by a retainer and may
have cofiventional of, locking threads. Two-piece plate
nuts arg generally~of the floating type in which the
threaded unit _has-a limited movement with respect to
the platgdandinormal to the thread axis to facilitate align-
ment withythe mating fastener. Plates may be of the

in plastic or low-strength metallic die cast alloys.

AR

following types:

(a) the hole type, for riveting, nailing, or otherwise
fastening the plate to work.

(b) theboss type, having weld embossments for resist-
ance welding the plate to work (the embossments may
be on the top of the plate — internal boss — or on the
bottom of the plate — external boss).

(c) the prong type, having projections to grip soft
materials, such as wood. Some forms of plate nuts are
designated “tee nuts.”

42

Spline Nut

3.2.1.28

spring nut: fabricated from thin spring steel having an
impression designed to accommodate the mating
thread. It is used in place of a solid nut. Spring nuts are
available in many shapes and styles.

3.2.1.29

square nut: has a square shape and is generally manufac-
tured without a washer face. The four parallel sides
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serve as wrenching flats. These nuts are available in the
regular and heavy series with varying proportions.

sta
was

N\

(@)

3.2.1.37

tri-slot nut: a slotted nut having three large slots. It may
be used in place of a castle nut or a slotted nut of the
same dimensions.

3.2.1.38

washer crown nut: a regular hexagon or square nut with
a washer crown on the top of the nut.

[

Square Nut
3.2.1.30

ped nut: a hexagon nut, sometimes with an integral
her, stamped from thin spring steel, having prongs

fornped to engage the mating thread. It is used in place

ofa
nut

solid nut in low-stress applications or as a retaining
hoainst a solid nut.

3.2.1.31

T-nuft: a square finished nut having the form of a “T”

to fi

tee-

thick

thin

thum

track
bolt
one
60-d

[ a T-slot in a machine tool.

T-Nut
3.2.1.32
ut: see para. 3.2.1.22, plate nut.
3.2.1.33
nut: see para. 3.2.1.14, hexagon nut.
3.2.1.34
nut: see para. 3.2.1.14, hexdgon nut.
3.2.1.35
ib nut: see para. 3.2141, wing nut.
3.2.1.36
-bolt nut: a square nut designed for use with a track

on railroads» It is available in two standard types:
with aysfandard 45-deg chamfer, the other with a
leg chamfer. There is also an alternate type of thick

squ3

ré&ndt with 60-deg chamfer for the 15/16—in., 1-in.,

©h Ul

wing nut: a nut having “wings” designed fo1
turning. It may be forged, machined, stamped, or cast.
It is sometimes called “thumb nut.”

WasherCrown Nuts

3.2.1.39

weld nut: a solid fut provided with lugs, annujar rings,
or embossments-to facilitate its attachment tg
part by resistance welding.

a metal

S
g _
< i

Weld Nuts

3.2.1.40

wheel nut: a nut consisting of an ordinary hex jnut with
a conical or spherical bearing surface designed
with the conical or spherical bearing surfage on the
wheel being attached.

to mate

3.2.1.41

manual

RN

and
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3.2.2 Inserts

3.2.2.1

threaded insert: an internally threaded bushing designed
to be assembled with soft or brittle materials to provide
a threaded hole having greater strength, hardness, and
wear resistance. They are normally available as free-
running into which a mating screw assembles without
resistance and screw locking in which residual locking

been pressed or ultrasonically assembled into molded
or drilled holes in plastics or soft metals.

3.2.2.7

self-tapping insert: has external threads that cut or form
a mating thread when assembled into an untapped
drilled or cored hole.

torque ifapptied to the Tmating screw:

Threaded Insert

3.2.p.2

helical cdil screw threaded insert: formed of wire of dia-
mond-siaped cross section coiled into a helix that forms
an interpal thread when screwed into a tapped hole
of the appropriate size and pitch. Helical coil inserts
are available in both free-running and screw-locking

configurptions.

D) Wi

Helical Threaded Insert

3.2.p.3

key-lockefl insert: threaded on (ts)€xterior surface to be
screwed|into tapped holes in)the workpiece. They are
locked inp place by keys thatiare driven into slots in their

external|thread and broach through the threads of the Bevel Washer
workpiefe.
3.2.2.4 3.3.1.4
keyring-lpcked-sisert: essentially the same as a key-locked ~ C washer: see para. 3.3.1.12, open or horseshoe washey.

insert exicept-that the keys, rather than being individual

aa335.0
Dekno e O

solid bushing insert: internally threaded sleeve.designed
to be assembled into a workpiece by orle] of seyeral
different methods.

3.3 Nonthreaded Products
3.3.1 Washers

3.3.1.1

hole
load
sist-

washer: a thin cylinder having a centrally located
and is used ith other fasteners as a spacer, a
distribution device, hardened seat, or to increase rq
ance to looséning in a fastened joint.

3.3.1.2

belleville washer: see para. 3.3.1.6, conical spring wasfier.

3.3.13

bevel washer: a flat, square, or circular washer with a

definite taper between opposite bearing faces.

O 1!

and separate, are attached together by a ring.
3.2.2.5

molded-in insert: has knurls or other configurations on
its external surfaces that lock them in place. They are
positioned in molds or dies such that the molten plastic
or metal will flow around them.

3.2.2.6

post-molded insert: has knurls or other configurations on
its external surfaces that lock them in place after having

44

3.3.1.5

cone lock washer: see para. 3.3.1.6, conical spring washer.

3.3.1.6

conical spring washer: a hardened circular steel washer
formed with a slight dish and having edges sheared
parallel to the centerline. This type of washer is designed
to store energy and also provides a sealing effect as the
sharp edges are tightened into the bearing surfaces. This

Copyright ASME International
Provided by IHS under license with ASME

No reproduction or networking permitted without license from IHS Not for Resale


https://asmenormdoc.com/api2/?name=ASME B18.12 2012.pdf

washer is also known as “belleville washer” and “cone

ASME B18.12-2012

lock washer.”

dired
achi
amod

finis
acco
proy
fastd

3.3.1.11

lockplate: a flat plate fastened to an assembled element
with screws or held by lanced ears. The lockplate pro-
vides projections that are bent into place against a flat
of the screw head, effectively preventing rotation of

the head.

3.3.1.12

Conical Spring Washer

3.3.1.7

t tension indicator washer: designed to indicate the
evement of a predetermined clamp load by the
unt it compresses.

R
10
XN &

Direct Tension Indicator Washer

[

/'\I
[

3.3.1.8

h washer: a formed circular washer designed to
mmodate the head of a flat or oval head screw and
ide additional bearing area on the material being
ned. Finish washers are available in the raised and

flush types.

flat

helid

was
sect

3.3.1.9
vasher: see para. 3.3.1.13, plain washer,
3.3.1.10

nl spring lock washer: a coiled, hardened, split circular
her made from wire or rod (having a trapezoidal
on. It is designed so the 'deformation caused by

loading the trapezoid section jricreases the spring rate

ina
and
and

distj
styl¢

Copyright ASME International

bolted joint to compensate for developed looseness
loss of tension between the parts of an assembly
to function as-a“hardened thrust bearing. It also
ibutes the lgad-over a larger area for some head
s.

open or horseshoe washer: a tlat circular washer
slot of width equal to the hole diameter and e
from the hole to the periphery. It is designed foq
tion on or removal from the shank of the fdstene
removing the fastener from the assembly. Thi
is also known as a “C washer.”

(%

Open or Horseshoe Washer

3.3.1.13

plain washer: a flat, circular, or square washe
central hole designed to fit around a bolt or s
under the head or nut.

©

Plain Washer

3.3.1.14

riveting burr: a small plain washer that is assemt
a small rivet before peening the end to provid
area of contact on the part.

aving a
Ktending
installa-
without
b washer

r with a
rew and

led with
e a large

Enlarged section

Helical Spring Lock Washer
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Riveting Burr

3.3.1.15

sealing washer: made of relatively soft materials and is

of various designs. This washer is sometimes

45

Not for Resale

used in


https://asmenormdoc.com/api2/?name=ASME B18.12 2012.pdf

ASME B18.12-2012

It is

connection with metallic washers to which it can be 3.3.1.18
bonded. . i . . .
wood grip washer: amodified circular plain washer having
the annulus cut and ends bent to form a grip.
designed for use on soft materials, such as wood.
Sealer
bonded to
washer /_\ [
Sealing Washer — B
3.3.11.16
square gfip washer: a modified square or plain washer Wood Grip Washer,

having a
corners

square hole. The sides of the hole and outside
bf the washer are bent at right angles to one

face of the washer to form grips that prevent rotation of

square n
such as

3.3.

tooth loc
twisted
when as
localized
furnishd
tooth tyj

bck fasteners when assembled on soft materials,
jvood.

Square Grip Washer

1.17

k washer: a hardened circular washer, having
1 bent prongs or projections that are, deformed
sembled. The prongs, on which the préssure is
, resist loosening of the fastener. It.is generally
d in external, internal, and internal-external

3.3.2 Rivets: Solid, Split, and{Tubular

3.3.21

rivet: a headed metal fasteher of malleable material
to join parts of strucfures and machines by inse
the shank througlt the aligned holes in each piece
forming a heaghon the headless end by upsetting.

3.3.22.2

largejoet: a solid rivet having a body diameter of
(or 12 mm) or more and a head of one of the folloy
forms: button, high button, cone, countersunk, or
Large rivets are usually driven at forging heat.

High Button Head Large Rivet

3.3.23

1sed
ting
and

o) in.
ving
[pan.

small rivet: a rivet, usually solid, having a body dianpeter

of less than % in. (or 12 mm) and a head of one o
following forms: button, countersunk, flat, oval, pa
truss. Small rivets are usually driven cold.

[ the

h, or

/]

Internal Tooth
Lock Washer

Copyright ASME International

bes as illustrated.

Internal-External
Tooth Lock Washer

Tooth Lock Washer

Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS

Oval Head Small Rivet

3.3.2.4

rivet head styles: the many head styles applied to the
various types of rivets are illustrated and described in

para. 2.3.2, Nonthreaded Fasteners.
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3.3.25 3.3.2.10

belt rivet: a small solid rivet having a flat top, counter-
sunk head, and chamfer point. It is used with a riveting
burr for joining leather.

cutlery rivet: see para. 3.3.2.8, compression rivet.

3.3.2.11

Riveting burr shoulder rivet: a solid or tubular rivet having a shoulder
E under the head.

I N

1 (©

Belt Rivet

—

3.3.2.6 Shoulder.Rivet

boiley rivet: a large rivet with a cone head.
3.3.2.12

split rivet: a smalk rivet having a split end for |securing
by spreadingythe’ends. It is commonly furnished with
an oval orotntersunk head.

Boiler Rivet
3.3.2.7 % ‘
brak¢-lining rivet: see para. 3.3.2.16, tubular rivet.
Split Rivet
3.3.2.8
comppression rivet: consists of two parts: a solid rivet and 3.3.2.13

deepp-drilled tubular rivet. The diametefs ©f the solid
shajk and drilled hole are selected so as to produce swell-neck rivet: a large solid rivet having an ¢nlarged,
a cdmpression or pressed fit when-the two parts are  tapered neck under the head for tightly fittingfa hole in
assebled. Rivets of this type may also have flat heads. a part.
Thig rivet is sometimes referred-to as “cutlery rivet.”

Swell-Neck Rivet

Compression Rivet
3.3.2.14

3.3.2.9

tank rivet: a small solid rivet designed for use in sheet

Coopers’ rivet: a small solid rivet having a flat top, coun- metal. It commonly has a button, countersunk, flat, or
tersunk head, and chamfer point. It is used for joining truss head.

the ends of barrel hoops.

Coopers’ Rivet Tank Rivet

47
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3.3.2.15

tinners’ rivet: a small solid rivet having a head of the
same form as a flat head rivet but larger in diameter. It
is designed for use in sheet metal work.

the rivet shank during rivet setting to join the component

parts of an assembly.

A

< )
N\

Blind Rivet

1 (O
N

Tinners’ Rivet

3.3.p.16

tubular njvet: a small rivet having a coaxial cylindrical
or taperpd hole in the headless end. It is commonly

3.3.3.2.1

pull mandrel blind rivet: a multiple piece ass€mbly [con-
sisting of at least a rivet body and mandrel. In the sefting
operation, the rivet is inserted into the.componenits to
be joined, the mandrel is gripped, pulled axially, and its
head upsets the rivet body forming.a blind head.|Pull
mandrel blind rivets are further classified as folloyvs:

furnishefl with a countersunk, flat, oval, or truss head. 3.3.3.2.2
(See alsq para. 2.3.2, Nonthreaded Fasteners.) The top  pull-through mandrel blifig-Fivet: a pull mandrel type of
of the flgt top countersunk head may be slightly cham-  blind rivet where during the setting operation, the fnan-

fered as ghown. Tubular rivets are designed to be secured
by splaying or curling the end. They are further classified
as semijtubular, which have hole depths that do not
exceed 1f12% of the mean shank diameter measured on
the wall and full tubular, which have hole depths that
do excedd 112% of the mean shank diameter.

Semi-Tubular

Flat Top Countersunk Head Tubular Rivet
(With Chamfeted Top)

Tubular Rivets

3.3.3| Blind Rivets and Blind Fasteners

3.3.B.1

drel is pulled corhplétely through the rivet body, [thus

leaving a hollow)rivet.

ﬂ ]

Pull-Through Mandrel Blind Rivet

Df&

Set Pull-Through Mandrel Blind Rivet

3.3.3.23

break mandrel blind rivet: a pull mandrel type of hlind
rivet where during the setting operation, the mardrel
is pulled into or against the rivet body and breaks gt or
near the junction of the mandrel and its upset end.

iy

Break Mandrel Blind Rivet

< 1

blind fastener: a mechanical device that has the capability
to join component parts in an assembly where access
for fastener installation and activation is available from
one side only.

3.3.3.2

blind rivet: a blind fastener that has a self-contained
mechanical or other feature that permits the formation
of an upset on the blind end of the rivet and expansion of

48

W@
Set Break Mandrel Blind Rivet

3.3.3.2.4

nonbreak mandrel blind rivet: a pull mandrel type of blind
rivet where during the setting operation, the mandrel
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is pulled into or against the rivet body but does not
break. This type requires the mandrel to be dressed in
a subsequent operation.

3.3.3.2.5

structural self-plugging pull mandrel blind rivet: a pull man-
drel type of blind rivet where during the setting opera-
tion, the mandrel is pulled into or against the rivet body
and breaks at a point within or above the rivet head

3.3.4.2

clevis pin: designed for use with clevises and rod ends,
a solid cylindrical pin having a cylindrical head on one
end with chamfered point usually with a drilled hole
for a cotter pin or groove for a retaining ring on the
headless end.

il |

witl] the entrapped length of mandrel being retained in ) |
the fivet body.
z :I ] Clevis Pin
3.3.4.2.1
7" headless clevis pin: designed for use with cleviseg and rod
% ends, a solid pin havingld,chamfer point anfl drilled
S\ hole for a cotter pin ofi:both ends.
= S
\ / N\
@ O ol &
Multi-Grip Flush Break Self-Plugging Headless Clevis Pin
Pull Mandrel Blind Rivet
3:3.4.3
3.3.3.2.6 ) o .
Cotter pin: a double bodied pin made by bending a length
strugtural flush break pull mandrel blind rivet: a pull man- \ 6f semicircular wire approximately in half, f¢rming a
drelltype of blind rivet where during the setting operaz,® loop that provides a head. After installation, ¢ach half
tion] the mandrel is pulled into or against the rivet bedy  of the body can be bent to keep the pin in pldce.
and|breaks at a point within or above the rivet(head.
Flush break means that the break plane of the/mandrel )
occyrs above the junction of rivet shank andshead; thus, | aa
the phear plane(s) of the joint will occursthrough rivet | ]
shantk and mandrel. W
3.3.3.2.7 Extended Prong Square Cut Type

mullli-grip flush break pull, positive lock mandrel blind rivet:
a pyll mandrel type of Klind rivet where during the
setting operation, the ¢mandrel is pulled into the rivet
bod} and breaks essentially flush with the top of the
rivet head. Because the break plane of the mandrel
occyrs above thejunction of rivet shank and head, the
shedr plane(s) of the joint will occur through rivet shank
and [mandrel: Multi-grip means the rivet has the design
capa b1hty to join component parts having a broad range

settlng, an intentional deformatlon occurs in the rivet
mandrel and/or body that provides a mechanical resist-
ance to mandrel removal from the body.

3.3.4 Pins
3.3.4.1

pin: a straight cylindrical or tapered fastener, with or
without a head, designed to perform a semipermanent
attaching or locating function.
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Hammer Lock Type

Cotter Pin

is closely controlled Hardened and ground dowel pins
have one end chamfered and the other end radiused to
form a crown. Unhardened ground pins have both ends -
chamfered. '

Dowel Pin
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