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1 GENERAL. This Metric Type AH Self-Piercing or
Clinch Nuts covered by this standard are intended for use in
applications requiring permanently pre-installed internal multi-
thread fasteners in sheet metal components.

1.1 As implied by name, these products are designed to be
installed as a pierce nut wherein they produce their own hole
in panels of the thicknesses specified in Table 1 and are staked
into place in the same operation. The combined press functions
minimize or eliminate entirely additional handling or second-
ary operations, such as, welding or the mounting of clip
assemblies, thus reducing installation costs.

1.2 Where flush mounting surfaces are required, it is neces-
sary to provide a suitable embossment in the panel or part into
which the nuts are assembled. For recommended application
techniques and installation data refer to 9.1 and Figure 1.

NOTE: Each of the respective types of self-piercing nuts
require specific tooling to install them. Therefore, proper care
must be exercised in the selection, procurement and distribu-
tion of nuts by part number to insure they are compatible with
existing or contemplated installation equipment available at the
assembly locations. .

2 REFERENCED STANDARDS.

GM510M GM6103M
GM500M ANSI B1.3M
3 NUT FORMS. As designated by part number, most nut

sizes are availabie in either loose (bulk) form or strip (on wire)
form, to best suit the needs of the nut installation facilities.
Strip form nuts are supplied coiled onto reels, with the quan-
tity of nuts per reel being subject to agreement between the nut
manufacturer and the purchaser. Where the nuts are available
in both forms, consultations should be conducted with appro-
priate manufacturing operations to ascertain the applicable part
number for a given application.

4 MISCELLANEOUS DIMENSIONS. The seating
plane of nut shall be perpendicular to the axis of the threaded
hole within 2°. The base surface of nut shall be sufficiently flat
as to prevent rocking when placed on a surface plate.

5 THREADS. Threads shall conform to internal metric
coarse series screw threads for mechanical fastencrs as pub-
lished in Specification X100. Unless otherwise specified, the
acceptability of threads shall be determined by gaging in
accordance with System 22 as shown in American National
Standard, ANSI B1.3M- Screw Thread Gaging Systems for
Dimensional Acceptability of Metric Screw Threads. The
thread minor diameter limits must be maintained from the pilot
face to a depth equivalent to 1/3 of the actual nut thickness.
The minor diameter at the base of the nut shall not exceed the
specified maximum limit by more than the equivalent of 10%
of the basic nut thickness.

6 MATERIAL. Nuts shall be fabricated from any carbon
steel that will permit the nuts to pierce the panels of the thick-
ness ranges specified without deformation of the nut threads
and be capable of meeting the proof load requirements tabu-
lated below for the respective nut and blank sizes:

Nominal Nut | Thread Pitch| Nut Blank Nut Proof
Size Size Load, kN!
M4 0.7 AA 6.73
M5 0.8 B 13.0
M6 1.0 B 18.4
M6 1.0 D 184
M6 1.0 M 18.4
M3 1.25 G 34.4
M8 1.25 J 344
M10 1.5 K 545
MI12 1.75 K 70.0%

! Proof load determinations, where required, shall be made
in accordance with the test procedures set forth in the
GMS510M specification.

2 Where GMS00M (9.8) screws or bolts are to be used in
conjunction with these nut size-blank combinations having
lower proof strengths than corresponding size GM510M (9)
Metric Hex Nuts, appropriate adjustment of installation
torques should be considered.

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

7.1 PLAIN STEEL. Plain finish steel nuts shall be clean
(free of dint, rust and processing compounds) and, unless oth-
erwise designated by the purchaser, coated with a light oil

film.

7.2 DETERMINANT OF PLATING THICKNESS.

The thickness of the plating or coating on nuts shall be as
determined on the side of the nut. Salt spray requirements shall
not apply to the threads of nuts nor to the base of strip form
nuts in the area of the carmrier wires which are subject to pro-
cessing following the plating operation.

8 WORKMANSHIP. Nuts shall be free from burrs,
seams, laps, loose scale and any other applicable surface dis-
continuities exceeding the limitations set forth in the
GM6103M specification, Surface Discontinuities on Nuts.
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9 DESIGN CONSIDERATIONS. The following general
information is included in these specifications to guide the
designer in the appropriate selection and application of these
fasteners and aid in their proper installation.

9.1 APPLICATION. As the name implies, the Type AH nuts
may be used as pierce nuts or as clinch nuts in accordance

with Table 1.

9.1.1 Self-Piercing. Type AH nuts are primarily designed
and intended to be installed with specialized tooling as pierce
nuts wherein they produce their own hole in panels or parts,
having thicknesses within the ranges specified in Table 1, and
are staked into place in the same assembly operation. The self-
piercing mode of installation should be utilized for all mass
production applications and wherever the cost of the specified
tooling is justifiable. As indicated in Table 1, it is recom-
mended the tooling used in conjunction with metal thicknesses
falling within the lower portion of the panel range produce a
corner stake, as depicted in Figure 1A; and that for metal
thicknesses within the upper portion of the panel range pro-
duce an undercut stake as illustrated in Figure 1B.

9.1.2 Clinch Applications. For applications entailing rela-
tively low production volumes and metal thicknesses up to the
maximum listed under Clinch Applications in Table 1, the
Type AH nuts may be installed by inserting them into pre-
formed square holes in panels or parts and clinching them into
place with a corner stake as shown in Figure 1C. Where
thicker materials falling within the from-to Limits under Clinch
Applications in Table 1 are involved, the nuts may be installed
by insertion into preformed holes in the panels or parts and
clinched into place with a side stake which forces material into
the undercut on the nut pilot as depicted mn Figure 1D. Where
the panel thicknesses exceed the depth of pilot, no emboss-
ment is required to achieve a flush surface with this mode of
installation. In both clinch type applications, the preformed
hole shall conform with that shown in Figure 2B and Table 1.

9.1.3 Other Applications. Where required, low pressure
water sealing, prevailing torque, and multiple panel piercing
features can also be provided in self-picrcing installations. The
nut manufacturers should be consulted for their recommenda-
tions.

9.2 EMBOSSMENTS. Where a flush mounting surface is
required, it is necessary to provide embossments in panels into
which Type AH nuts are installed to clear the portion of the

pilot which projects beyond the panel thickness. See Figure 3.
The embossments commonly employed are either round or
square; however, various shapes may be designed to suit the
needs of particular situations. The recommended diameter "U”
of round embossments for the respective nut blank sizes are
tabulated in Table 1 and approximate the across corners
dimensions of the nuts. For square embossments in progressive
dic installations, it is recommended the nut length "M" be used
for the width of square and for all other types of installation an
additional 0.8 mm clearance be provided to accommodate gag-
ing variations. The embossment depth "X" is normally
determined from the formulation presented in Figure 2,
thereby insuring there will be some clearance between the top
of installed nut pilot and the plane of the panel surface. The
amount of this clearance may be varied where conditions so
dictate. In designing embossments, the effects of the angle of
depression and the dimensions of emboss on the strength of
the panel in the area of the fastening should also be given due
consideration.

9.2.1 In self-piercing applications, where the increased cost
of the tooling so warrants, the embossing sequence may be
incorporated simultaneously into the nut installation operation.

9.3 PUSH-OUT LOAD. The push-out load of self-piercing
nuts shall be the force in newtons, applied parallel to the
thread axis of an installed nut in a direction against the stake,
required to push the nut free from the panel when the nut is
centrally located over a hole in the fixture of a diameter as
given in Table 2 for the respective blank sizes. It is generally
recommended an illustration incorporating the clearance
dimension and push-out force note as depicted in Figure 3 be
shown on assembly drawings that entail pierce nut attach-
ments, The push-out forces listed in Table 2 for the respective
nut blank sizes assembled into minimum metal thicknesses will
provide inspection cnierion for determining that nut has been
adequately installed to withstand any loads involved in assem-
bling the mating fasteners. Where it is desired to specify the
minimum push-out load on assembly or installation drawings
for quality assurance purposes relative to tooling and process-
ing setups. etc., the appropnate push-out force values should
be determined on the basis of actual production nut installation
conditions and, insofar as possible, kept in line with the
requirements of the final assembly operations. Push-out force
increases as panel thickness increases, and is influenced by the
panel material selection. Nut retention testers and fixtures for
nondestructively checking the push-out resistance of installed
nuts may be procured from the nut manufacturer.
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