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1. Scope—Included herein are general, dimensional, and performance specifications for those types, styles, and
sizes of stamped nuts of one pitch thread design recognized as SAE standard. These nuts are intended for
general use where the engagement of a single thread on the mating screw or unthreaded stud is considered
adequate for the application. For the inch equivalent of this document, see SAE J1053.

2. References

2.1 Applicable Publications—The following publication forms a part of this specification to the extent specified
herein. Unless otherwise specified, the latest issue of SAE publications shall apply.

2.1.1 SAE PusLIcATION—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.
SAE J1053 —Steel Stamped Nuts of One Pitch Thread Design—Inch Series

3. General Specifications

3.1 Dimensional Tolerance—Tolerance on dimensions are shown in Tables 1 to 12.

3.2 Miscellaneous Dimensions—Taper on the sides of hexagon portions of nuts (angle between one side and
the axis of nut) shall not exceed 1 degree, the maximum limit specified being the largest dimension.

3.3 Thread Embossments

3.3.1 FoRMED THREAD EMBOSSMENT—Detail of the thread engaging portion of formed thread type nuts shall be
such as to permit nut to assemble readily with the specified screw and not strip or deform at the minimum
torques shown in Table 2. The edges around the opening shall be spirally formed to conform to the helix of
the mating thread and, as indicated on illustrations, the top or top and bottom corners on edges of holes
shall be swaged to provide flats for bearing on flanks of the mating thread.

3.3.2 SELF-THREADING EMBOSSMENT—The configuration of self-threading embossment may vary with manufac-
turer; however, the detail and formation of embossment shall be such as to enable the nuts to cut and/or
form threads on cast or wire studs, conforming to the recommended stud designs contained in 5.2, at or
below the maximum driving torques shown in Table 3.

3.4 Material—Nuts shall be fabricated from carbon spring steel suitably processed to meet the performance
requirements of this document.
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3.5 Finish—Stamped nuts are normally supplied with finishes as specified by the purchaser. Nuts processed with
supplemental finishes shall be suitably treated to obviate hydrogen embrittlement.

3.6 Workmanship—Stamped nuts shall be free from cracks, burrs, splits, loose scale, or any defects that might
affect their serviceability.

4. Test Procedures and Performance Requirements

41 Formed Thread Embossment

4.1.1 ULTIMATE ToRQUE TEsT—Insert hardened steel (560 HV min) unplated or uncoated test socket head cap
screws of the respective size and 25 mm length, Class 4g6g thread, as-received with light coating of oil, into

holes in the test fixture. The test fixture is to consist of a hardened steel (653-746 HV) bar, 25 x 6 x 460 mm
or equivalent, having 12 equally spaced test holes of the diameter given in Table 1 for respective size.

TABLE 1—TEST BAR HOLE SIZES, mm

Nominal Nominal

Screws Hole Hole Screw Hole Hole

and Nut Diameter Diameter and Nut Diameter Diameter
Size Max Min Size Max Min

M4 x 0.7 4.38 423 M8 x 1.25 8.41 8.28

M5 x 0.8 5.38 523 M10 x 1.50 10.41 10.28

M6 x 1.0 6.38 6.23 M12 x 1.75 12.41 12.28

Hand assemble the test nuts to the test screws. In turn, hold each nut and tighten the test screw to the
torque value shown in Table 2 for the respective size. The test shall be performed with a device capable of
measuring the clamp load developed, and the load attained shall not be less than the minimum tension
values specified in Table 2. After initial breakaway, the nuts must disassemble, by hand, from the test
SCrews.

TABLE 2—ULTIMATE TORQUE SPECIFICATIONS

Nominal Torque, Tension, Nominal Torque, Tension,
Nut Nm N Nut Nm N
Size Mn Mn Size Mn Mn

M4 x 0.7 113 550 M8 x 1.25 6.00 2000

M5 x 0.8 2.00 700 M10 x 1.50 9.00 2000

M6 x 1.0 4.00 1150 M12 x 1.75 18.00 3800

4.1.2 EMBRITTLEMENT TEST—Insert hardened steel (560 HV min) unplated or uncoated test socket head cap
screws of the respective size and 25 mm length, Class 4g6g thread, as-received with light coating of oil, into
holes in the test fixture described in 4.1.1.

Hand assemble new test nuts, from the same lot, to test screws. In turn, hold each nut and tighten test screw

to the minimum torque value shown in Table 2 for respective size. After 48 h in this state, the test nuts shall
be examined. No cracks are permitted.
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4.1.3 ScReEw THREAD DAMAGE APPRAISAL TEsT—Insert 12 nonheat-treated, unplated or uncoated, steel screws of
respective size and 25 mm length, into holes in the test fixture described in 4.1.1.

Hand assemble new test nuts, from the same lot, to test screws. In turn, hold each nut and tighten test screw
to the torque value shown in Table 2 for the respective size. Remove nuts from screws and screws from test
bar and examine threads on screws for visible damage. Continue test by assembling, with the fingers,
untested nuts from same lot onto tested screws. The new nuts must pass over the area on the screw where
the previously tested nut engaged the threads.

4.2 Self-Threading Embossment
4.2.1 STARTING EASE TEST—The test nut must start onto the chamfered end (0.8 x 45 degrees) of an unplated or

uncoated cold-rolled steel (195-230 HV) rod of the diameter specified in Table 3, within one revolution of nut
when applied with an appropriate socket affixed to a screwdriver handle.

TABLE 3—TORQUE AND RELATED TENSION SPECIFICATIONS

Nominal
Stud
or Test Driving Nut
Rod Test Rod Test Torque, Flange Test Tension,
Dia, Dia, mm Dia, mm N-m Dia, mm Torque, N
mm Max Min Max Basic N-m Min
3.2 3.23 3.15 0.90 14.00 4.00 530
40 4.03 3.95 2.60 15.00 5.10 890
5.0 5.03 495 2.60 15.00 6.80 1200
6.0 6.03 5.95 2.60 18.00 10.20 1270
6.3 6.33 6.25 2.60 18.00 10.70 1330
8.0 8.03 7.95 5.56 20.00 18.60 2000

4.2.2 ULTIMATE TORQUE TEsT—Insert a test rod (see 4.2.1) into a suitable holding device exposing the chamfered
end to a height equivalent to the nut height plus 3.0 mm or, for closed end nuts, equivalent to the wrenching
height. Place an unplated or uncoated soft steel (195-230 HV) flat test plate on the exposed test rod. The
test plate shall have a minimum thickness of 0.75 mm, an inside diameter 0.80 mm larger than the diameter
of test rod, and shall be at least 645.2 mm?. A new test plate shall be used for each torque test. The test rod
and assembled plate must be retained in a suitable clamping device to prevent rotation of the rod and plate
and tilting of the plate. The test shall be performed with a device capable of measuring the clamp load
developed.

Assemble test nut on the test rod with a suitable torque indicating device. The maximum driving torque shall
be recorded and this shall not exceed the maximum driving torque values shown in Table 3 for the respective
size. At the torque test values specified in Table 3, the minimum tension values indicated shall be achieved.

4.2.3 EMBRITTLEMENT TEST—Assemble new test nut from the same lot to test rod using test torques shown in Table
3 for respective size. After 48 h, inspect the assembled nut for cracks. No cracks are permitted.
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5. Design Criteria

5.1 Formed Thread Embossment—To insure proper starting of formed thread type stamped nuts, the length of
the mating externally threaded component shall be such that it will protrude beyond the embossment in nut a
minimum distance equivalent to two pitches (threads), exclusive of the length of any chamfer or point provision,
under limit stack conditions. Recommended minimum protrusion lengths beyond panels with no allowance for
pointing are presented in Figure 1 and Table 4 for respective nut types.

5.2 Self-Threading Embossment—To assure proper function and performance of self-threading types of
stamped nuts and to provide flexibility for changing nut designs, it is essential that studs and clearance holes in
mating panels be designed in conformance with the recommendations set forth in the following.

5.2.1 STuD DEsIGN—Studs which are integral features of die-cast components should comply as closely as
possible with the recommendations presented in Figures 2 and 3 and Table 5. Studs fabricated from wire or
rod shall be in accord with recommendations shown in Figures 4 and 5 and Table 5. Consideration should
also be given to the recommendations for fillets, plating, and alignment which follow:

5.2.1.1  Fillets—The fillet at the junction of stud with die-casting base shall have as generous a radius as the
design will permit, but not less than 0.25 mm. Where the panel is to fit tight against the die casting, an
annular relief groove should be provided in the die casting at base of stud to accommodate the fillet (see
Figure 2) and the fillet radius should be made larger wherever the design will permit.

5.2.1.2  Angularity—It is preferable that the axis of the stud be kept perpendicular to the base of the part or as
nearly so as possible. However, where design conditions or parting lines on die castings dictate the axis of
stud must deviate from square with base, the departure from perpendicular shall not exceed 20 degrees.
Similarly, where sufficient driver clearance cannot be provided in line with the stud axis, the angular
deviation from axis should in no case exceed 15 degrees in order to insure the socket will have adequate
engagement with the nut for assembly.

5.2.1.3 Stud Location—On drawings for parts entailing multiple studs, the studs should be located in accordance
with the dimensioning and tolerancing practices set forth in the SAE Drawing Standards.

5.3 Panel Clearance Holes—The clearance holes in mating panels for stamped nuts should be designed in
conformance with Figure 6 and Table 6. A selection of three hole sizes for each stud size is provided to best
satisfy varying design conditions as explained in the following:

a. Preferred hole sizes listed under “X’ are recommended and should be used for all attachments
requiring normal provisions for clearance and adjustment.

b. Maximum clearance holes tabulated under “X;” should be used only in applications where maximum
adjustment capability is a requirement. These holes provide maximum clearance while assuring that
the hole can effectively be sealed with sealer styles of the faceted flange type nuts contained herein.

c. Minimum clearance holes shown under “X5" may necessarily have to be used where the width of the
part being fastened is at or approaches the minimum “Z” dimension. These holes provide adequate
clearance for studs under limit stack conditions while insuring that the fastened part will cover the hole.
It follows, therefore, that the “Z” dimension shall be the design criterion for the width of portions of parts
adjacent to studs.

5.3.1 PANEL HOLE LocATION—On drawings for panels, multiple holes shall be located in a manner which is
compatible with that used to position studs on the mating part.
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FIGURE 1B—ACORN OR REGULAR TYPE NUTS
L=Lp+T+P (Eq. 1)

where:
L = Minimum length of screw or stud
Lp= Minimum protrusion of full form thread length beyond panel (see Table 4 for respective nut types)
Lt = Maximum protrusion of mating part beyond panel allowable for acorn type nuts (see Table 4)

P = Length of point on screw or stud
T = Maximum thickness of panel or panels to be assembled, including allowance, if necessary, to

accomodate mismatch of surfaces, etc.

FIGURE 1—PROTUSION LENGTHS FOR FACETED FLANGE AND ACORN
OR REGULAR TYPE NUTS
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