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GENERAL MOTORS ENGINEERING STANDARDS

Engineering

METRIC TUBULAR RIVETS
GENERAL SPECIFICATIONS
G110

1 GENERAL. This standard for Metric Tubular Rivets
conforms in all essentials with proposed industry and Ameri-
can National Standards covering Metric General Purpose
Oval Head Semi-Tubular Rivets.

2 HEAD. The following requirements supplement the
tabulated dimensions and shall apply to the respective
features of the heads on rivets.

2.1 Head Position. The axis of head shall be located at true
position with respect to the axis of the rivet shank within a
tolerance zone having a diameter equivalent to 0.11 times the
specified basic shank diameter, regardless of feature size.
Because the rivet heads are not machined or trimmed, the
outer periphery may be slightly irregular and the edge may be
rounded or flat.

2.2 Bearing Surface. The bearing surface of oval head rivets
shall be reasonably flat and shall be perpendicular to the axis
of the rivet shank within 2°

3 UNDERHEAD FILLET. Rivets shall have a definite
fillet at the junction of the underside of the head and the
shank but shall not exceed the maximum fillet radius
specified in the dimensional table.

4 LENGTH. The length of rivet shall be measured, paral-
lel to the axis of rivet, from the extreme end of the rivet to the
bearing surface of the head on oval head rivets and to the top
of the head on countersunk head rivets.

4.1 Tolerance on Length. The tolerance on length of rivet
shall be as shown in Table 1 for the respective rivet sizes and
lengths:

TABLE 1 (mm)

For For

Nominal ve £ For £

Rivet g Neminal 5 + | Nominal E IS

Nominal Lengths T Rivet 52 Rivet &2

g"’et Equal P Lengths oY | Lengths| 5§

1ze To or oc oc |longer | 3.

Shorter =0 Over To, =0 Than = O

Than €X 1 1nel

1.6 € +0.18 6 13 20.20 13 +0.25
2 8 40.18 8 16 $0.20 16 +0.25
2.5 10 $0.18 10 20 *0.20 20 20.25
3 12 ¢0.18 12 24 $0.25 24 +0.38
3.5 14 *0.25 14 28 £0.30 28 +0.38
4 16 £0.2% 16 32 0.30 32 +0.38
5 20 $0.25 20 40 £0.30 40 +0.38
6 24 *0.2% 24 48 £0.38 48 $0.50
7 28 40.25 28 56 £0.38 5¢ £0.50
32 :0.25 32 (1) t0.38 64 $0.50

4.2 Standard Lengths. The standard rivet lengths shall be
selected in accordance with the preferred length increments
shown in Table 2.

TABLE 2 (mm)

Shortest :ractical
Nominal Preferred Nominal Rivet Length
Rivet Length 2
Right 120
Si1ze Increments Angle csunk
Heads Heads
1.6 0.5 1.75 -
2 0.5 2 3
2.5 0.5 2 3
3 0.5 2.5 3.5
3.5 1.0 3 ]
4 1.0 3.5 5.5
5 i.0 [] 6
6 2.0 5 7
7 2.0 5.5 -
8 2.0 6 -

5 HOLES. The hole in the end of semi-tubular rivets shall
be relatively straight sided as normally produced by extruding
or drilling processes. The hole depth shall be measured.
parallel to the axis of rivet, from the extreme end of rivet to
the ntersection of the diameter of the hole with 1ts bottom
contour. For short rivets, the depth of hole shall be limited
such that the extreme point on the bottom contour (apex) of
the hole is no deeper than the minimum shank length of the
rivet.

6 MATERIALS. As designated by part number, tubular
rivets shall be made from SAE 1006 to 1008, or equivalent,
low carbon steel; UNS C26000 to C27000, or equivalent,
brass; UNS C10200, UNS C11000, or equivalent, copper
alloy; AISI 302-305 or AISI 430 corrosion resistant steels; or
AA 5052-H32, AA S5056-H32, AA 1100-H14, or AA
2117-H15 aluminum alloys. Rivets fabricated from AA 2117
aluminum alloy shall be heat treated and furnished to the T4
temper condition. Likewise, finished rivets of all matenals
shall be applied sufficiently malleable for satisfactory riveting.

7 FINISHES. As designated by part number, rivets shall
be furnished plain, plated or coated, 1n accordance with the
respective GM specifications.

7.1 Plain Steel. Plain finish steel rivets shall be clean (free
of dirt, rust and processing compounds) and, unless otherwise
specified by the purchaser, coated with a light oil film,

7.2 Determinant of Plating Thickness. The thickness of the
plating or coating on tubular rivets shall be as determined on
the top surface of the head near the penphery.

8 WORKMANSHIP. Tubular rivets shall be free from
surface seams, splits, end irregularities that impair rivetability
and any defects that might affect their serviceability.
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FIGURE 2 - RIVET INSTALLED
AFTER SETTING

FIGURE 1 - RIVET INSTALLED
BEFORE SETTING

TABLE 3 (mm)

P Y)
Clinch Allowance
Nominal Clinch
Rivet Semi~ Full Diameter!
Size Tubular! Tubular?
Max Min “Max Min Max
1.6 1.1% 0.78 - - 2.46
2 1.44 0.98 - - 3.08
2.5 1.78 1.22 - - 3.82
3 2.14 1.47 - - 4.60
3.5 2.49 1.72 - - 5.34
4 2.85 1.96 4.03 3.14 6.10
5 3.56 2.46 $.02 3.94 7.62
6 4.26 2.96 - - 9.14
7 4.9%7 3.45 - - 10.70
8 5.67 3.95 - - 12.20

! For rolied style chinch.
2 For star or corregated style chnches. Where rolled style chnch 1s
desired, the values shown in column for semi-tubular rivets shali apply

9 ASSEMBLY DATA. To assure proper function and
performance of the rivet, it is essential that consideration be
given to the selection of proper rivet length and hole sizes in
the component parts to be attached. The following recom-
mendations are intended to provide design guidance in these
areas for general application of tubular rivets. It should be
noted. however, that they may not be suitable for all
component materials, such as plastic and rubber compounds,
or for all design conditions, such as attachments where

alignment of the component parts is critical. In such cases,
the rivet length and the hole sizes required to provide
optimum assembly and performance may best be determined
by experiment.

TABLE 4 (mm)

Q S
Rivet Installation Panel
N:m;nnl Hole Diameter Clearance
ivet
Size Hole
Punched Holes Drilled Holes Diameter
Basac | Plus | Minus | Basxc | Plus { Minus Basic!
1.6 1.80 0.03] 0.10 1.75 Q.10 0.05 2.10
2 2.30 0.031] 0.10 2.20 0.10 | 0.05 2.60
2.5 2.80 0.03}0.10 |2.70 0.15] 0.05 3.30
3 3.40 0.03] 0.10 3.30 0.15{ 0.05 3.80
3.5 3.90 0.03| 0.15 3.80 0.151 0.05 4.50
4 4.50 0.03 ] 0.15 4.40 0.15] 0.05 5.30
5 5.60 0.03}0.20 5.40 0.181) 0.05 6.50
[ 6.70 0.03] 0.20 6.50 0.221 0.05 7.80
7 7.80 (0.03] 0.20 7.50 0.2210.05% 9.20
8 8.80 0.031 0.20 8.60 0.22 ] c.0% 10.60

1 Wherever possible, the basic hole sizes shown have been selected from
the recommended punched metnic hole sizes and, with application of the
standard +0.03 mm and -0.25 mm punched hole tolerance, will provide
adequate head overlap. However, 1t may be desirable 1n some cases to
adjust the tolerances and/or hole size to best suit the manufactunng and
functional requirements of the apphcation.

9.1 Rivet Length Selection. The approximate length for
tubular rivets should be determined by adding the total
compressed thickness of the work to be assembled (grip
length) to the appropriate maximum clinch allowance from
Table 3. If the length so deternuned is not a standard length,
the next longer standard length or length conforming to the
preferred length increments shown 1n Table 2 should be used.

9.2 Hole Sizes. The recommended installation and panel
clearance hole sizes which are considered surtable for general
tubular rivet applications are given in Table 4. The nstalla-
tion hole diameters are based on the general rule of allowing
approximately 7<% of the maximum rivet shank diameter for
clearance and adjustung to the nearest recommended metnic
hole size, where applicable. The panel clearance holes shown
in Table 4 take into account the head overlap at the offset
condition and clearance over the maximum underhead fillets.
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