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1. Scope

This is a guide intgnded to aid the user in the proper selection and application of rivets-as' a fagtening

means. It consists|of general information on the advantages of riveting, various metheds of riyveting,

selection of rivets ahd design considerations.

2. References

21 Applicable Publications

The following publidations form a part of this specification to the extentspecified herein.

2.1.1  ASME PuBlICATIONS

Available from ASME, 22 Law Drive, Box 2900, Fairfield,.NdJ;07007-2900.

ASME B 18.1.1—SI'|aII Solid Rivets 7/16 in. NominakDiameter and Smaller—Inch Series

ASME B 18.1.2—L4rge Rivets 1/2 in. Nominal Diameter and Larger—Inch Series

ASME B 18.7—General Purpose Semi-TubularRivets, Full Tubular Rivets, Split Rivets and Rivet Gaps—
Inch Series

3. General

This guide includes| in Section 2 <itled “References”, ASME B 18 Rivet Specifications which covers the
complete general apd dimensidnal data for the various types of rivets mentioned in this guide.
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4, Advantages of Riveting

Riveting as a means of fastening is popular because of its simplicity, dependability, and low cost. Where
the parts to be assembled do not normally need to be disassembled and, in the case of tubular, semi-
tubular and split rivets, the tensile and fatigue strength of the joinings made are not critical, riveting has
many advantages. Some of the more outstanding of these are:

1. Metallic rivets are almost universally made by cold heading in high speed headers, and this makes a

rivet a very economical fastener.

Investment in assembly equipment is low.

Maintenance costs of assembly equipment are low.

Rate of agsembly is high and due to its simplicity, riveting lends itself to automation.

A minimupm of skill is required to perform the operation.

Metallic or nonmetallic materials, or combinations thereof, may be joined.

Rivets cah be produced in a great variety of metals, ranging from low carboncsteel to precious metals

such as glver or gold.

8. Rivets may be used, not only as fasteners, but as functional componehfts; such as piyots, electrical
contacts, [spacers, or supports.

9. Riveting hormally requires no supplementary parts such as plainC(washers, lock washers, nuts, or
safety wiling, nor are additional operations required such as assembly of nuts or locking devices as in
the case pf threaded fasteners.

10. Except fgr tubular, semitubular and split rivets, the rivet; when driven, usually fills the hole and
prevents ghifting of the parts joined.

Nookwd

5. Methodls of Riveting

Riveting opefations are performed by a number of methods, some of which are applicable only to
particular typés of rivets. The most commonly used methods are as follows:

5.1 Impact

This method ¢mploys a header die which strikes repetitive blows thus forming a head while the preformed
end of the rivet is backed up withratool called a buck or bucking bar. The header die may glso be rotated
while striking the repetitive blows. In machine riveting the buck is usually a part of the holding fixture.

The method is applicabléto solid rivets driven either hot or cold. Hot riveting is usually confined to large
rivets used for structural purposes, while cold riveting is the method generally used|for industrial
applications pn manufactured products. During the riveting operation the rivet material is displaced
outward and|downward into contact with the sides of the hole in which it is being assembled. The
remainder of the/material at rivet end forms the head. Upsetting of the shank can be contrplled by using
the proper impact force. See Figure 1.

5.2 Squeeze

As its name implies, this method consists of applying steady pressure with a formed header die while the
preformed end of rivet is backed up with a block which may be made a part of the holding fixture.

This method is applicable to solid rivets driven hot or cold. As in the case of impact riveting, the rivet
material is displaced outward and downward into contact with the sides of the hole in which it is being
assembled. The remainder of the material forms the head. See Figure 2.


https://saenorm.com/api/?name=779907f05f9ed7651a3bc84188ca38d2

SAE

J492 Reaffirmed APR2013

Page 3 of 13

ROTATION REPETITIVE
OPTIONAL BLOWS

om0

IVET END

EFORE RIVETING s /  AFTER ®RWETING

~—RIVET END

7

\\\\\W

BUCK

FIGURE 1—IMPACT RIVETING
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FIGURE 2—SQUEEZE RIVETING

of riveting involves forming the hollow end of tubular rivets and eyelets or
ainst the material being fastened and, depending on the shape and extent of
roll clinehing, star or corrugated clinching, or scored clinching. See Figure 3.
ed by applying pressure with a formed header die, commonly called anvil, |
ar-shiank or prongs of the rivet outward and over to bring it into contact with

//—BUCK

rongs of split
he forming, is
Roll clinching
vhich turns or
he part being

eyelets when

used in metals or other hard materials. Star or corrugated clinching is accomplished by applying pressure
with a formed header die which first splits or splays the tubular shank of the rivet and then turns or rolls
the splayed portions outward and over to bring it into contact with the parts being assembled and is the
method generally used to rivet full tubular rivets or eyelets when used in soft or resilient materials. When
the splayed portions are actually turned back into the material being fastened, the method is often
referred to as scored clinching. Where a finished appearance on both sides of the assembly is desirable,
tubular and split rivets may be clinched into rivet caps designed for the purpose.
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5.4 Shear

This method of riveting is accomplished by the use of a circular shear tool resembling a hollow punch.
The method is applicable to solid rivets and the operating is performed cold. With the rivet properly
bucked the tool having a hollow portion smaller than the rivet shank shears an annulus of material from
the shank and with squeeze pressure upsets or displaces it into a flat annular head formed around the
stub portion of the shank left by the hollow in the tool. The annular head is in contact with the part being
assembled. The shearing action terminates flush with the top of the head thus leaving the head integral

with the shank. See Figure 4.
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5.5 Staking

Staking consists of deforming the material of assembled rivets in such a way as to prevent their loosening
or becoming disassembled under operating conditions. It does not include the forming of a head.

It is done with a sharp tool at one or more points which forces the metal at these points tightly against the
mating part. Where rivets are used in soft or thin materials and where light riveting is sufficient, the end of
the rivet may be staked or slightly peened over the hole in a plain washer, commonly referred to as a
riveting burr, to provide more bearing area on the staked side. See Figure 5.

6. Rivet Selection

6.1 Requirement Considerations

With the widg variety of rivet types available, no fixed rule can be established to coverthe|selection of a
type best suited for a given application. Generally, however, solid rivets arecindicated [for maximum
strength whilg semitubular are preferred where cost is a prime factor and tensile or fatigue $trength is not
as critical. Fu|l tubular rivets can, in some cases, be used with materials such as plastic, leather, canvas
fabric, and wgod in which the rivet under pressure pierces its own hole. The'deep hole allows the slugs of
pierced matefial to compress inside the rivet thereby exposing the required rivet material| for clinching.
Split rivets arg also used extensively in soft materials such as those-mentioned herein. The prongs pierce
their own holgs and are then clinched to effect the assembly. Spfit rivets may be used in the self-piercing
and fastening of light gage metal as well. Semitubular rivets tnay also be used in the self-piercing and
fastening of ljght metal wherever the appearance of the cliieh is not important. Selfpiercing riveting is
economical apd lends itself to high speed assembly operations.
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6.2 Strengt

h

A rivet is primarily strong only in shear. When set it is not stressed in tension. Thus, the designer must
select the rivet size and material which will provide the necessary shear resistance needed in the

application.

6.3 Diameter

The shear strength of a rivet is a direct function of the diameter so it is important to select a diameter
which will provide the necessary shear strength.

6.4 Head Design

The type of h
clearance, ap

with flat bearipg surfaces provide good holding power at minimum cost. The use of\flat head

appearance is

Countersunk
countersinking
line.

6.5 Length

The length of
joined, the kin
and the clear.
optimum asse

The following
general applid
when impact ¢
be in excess
1.00 times thd

for forming rolind or pan heads. See Figure 6.

bad specified will, of necessity, be dictated by the requirements of the applic
bearance, bearing area, and so forth. Round, truss, oval, flat, pan, and. similg

not a consideration minimizes tooling and production problems.

or dimpling of parts to be fastened increases cost and production time on
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recommendations are often-used to determine the length of various typeg
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the assembly
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The approximate lengthsder tubular rivets, split rivets, and eyelets should be determined
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FIGURE 6—TYPES OF RIVETS

by adding the

sed thickness of the work to be assembled to the appropriate clinch allowange specified in
he length so determined does not conform to the length increments ghown in the
forthe particular fastener, the next longer length should be used. See Figure

h

D.



https://saenorm.com/api/?name=779907f05f9ed7651a3bc84188ca38d2

