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1.0 APPLICATION

This specification is applicable to all INTERNATIONAL pierce type studs and nuts whose
Engineering drawings reference this specification for assembly and/or testing procedures and/or KCC
requirements.

2.0 SCOPE

This specification covers the assembly and testing procedures for pierce studs and nuts. A quality plan
and KCC values are included. Minimum values for the ‘push-out’ or ‘pull-out’ force and for ‘torque-
out’ or ‘twist-off’, torque values are shown in Table 1 for each pierce stud and nut size, material, and
material thickness combination.

3.0 REFERENCE DOCUMENTS
Unless otherwise specified the latest issue of all referenced standards shall apply. The following
specifications, standards, and regulations are referenced in this specification:

Quality System Standard QS-9000 (ISO 9001) INTERNATIONAL CEMS A-6, Pt. |
INTERNATIONAL 1QR Quality Standard INTERNATIONAL CEMS C-10
INTERNATIONAL Manufacturing Standard D-13 CFR Title 29, Part 1910
INTERNATIONAL Eng. Design Standard A-16

4.0 REQUIREMENTS

4.1 Assembly Procedure

Proper assembly of pierce type studs and nuts requires an assembly fixture consisting of an upper
installation head and a lower die button. The upper installation head must be aligned perpendicular to
the workpiece and centered over the lower die button. When the piercing/staking force is applied to the
upper installation head, the direction of the force should be perpendicular to the workpiece and lower
die button. The installation tooling and assembly process is validated by the performance of
(destructive) production validation tests in which the pierce stud or nut is twisted off or pushed out of
the workpiece. The production assembly procedure is tested and verified by the performance of (non-
destructive) torsional and push-out or pull-off tests in which a minimum torque value and push-out
force are applied to verify that the pierce stud or nut has been properly installed in the workpiece.
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4.2 Pierce Studs and Nuts
All pierce studs and nuts shall be capable of piercing their own hole in the workpiece or test panel.

4.3 Test Procedure

Each pierce stud and/or nut, size, material, and material thickness combination shall be tested to
establish and validate the installation tooling and assembly process for that stud or nut, size-material-
thickness combination. Sufficient testing shall be performed to fully define and establish control limits
for those process parameters affecting the performance/strength of the pierce stud or nut joint. Periodic
validation (destructive) testing during each production run shall be performed as required to
demonstrate that the assembly process is both in-control and capable of meeting the minimum push-out
force and twist-off torque values described in Table 1 for that size stud or nut. Periodic in-process
verification (non-destructive) testing during each production shift (8-hours) shall be performed as
required to verify performance to minimum push-out and toque values as described in Table 2 for each
size pierce stud or nut-material- and material thickness combination.

4.3.1 Validation Testing

These are destructive tests performed to failure of the stud or nut joint. The tests may be performed on
production parts/panels or on test coupons of the same material and thickness as the production parts
and with studs and nuts installed in the production tooling. Note: For validation testing, damage
pertains to loosening of the stud or nut; distortion of the part or test panel is allowable. Frequency of
testing will be determined by the manufacturing plant quality control department and will be included
in the Quality Control Plan for each part.

4.3.1.1 Push-Out or Pull-Out Validation Test

After assembly of the stud or nut in the part or test coupon, the part or coupon is clamped in a test
fixture as shown in Figure 1 for pierce nuts, or in Figure 3 for pierce studs. A load is applied in the
direction indicated and the load is increased to failure. The peak value of the load must meet or exceed
the value shown in Table 1 for that stud or nut, size, material, and material thickness combination.

4.3.1.2 Torque-Out or Twist-Off Validation Test

After assembly of the stud or nut in the part or test coupon, the part or coupon is clamped in a test
fixture as shown in Figure 2 for pierce nuts, or in Figure 4 for pierce studs. A torque is applied in the
direction indicated and the torque increased to failure. The peak value of the torque must meet or
exceed the value shown in Table 1 for that stud/nut, size, material, and material thickness combination.
4.3.2 In-Process Testing

These are non-destructive tests performed to verify satisfactory performance of the stud or nut joint
and to assure that the assembly process is in control. The tests are performed on the studs or nuts after
assembly in the production parts/panels. Frequency of testing will be determined by the manufacturing
plant quality control department and will be a part of the Quality Control Plan for each part. Note: A
portable retention tester [Multifastener Rt-135] may be used for in-process testing.

4.3.2.1 Push-Out or Pull-Out In-Process Test

After assembly of the stud or nut in the production part, the part is held or clamped in a test fixture as
shown in Figure 1 for pierce nuts, or as shown in Figure 3 for pierce studs. A test load is applied as
indicated in Table 2 for that size stud or nut, material, and material thickness combination. There shall
be no loosening of the stud or nut and no damage to the part after application of the minimum load as
indicated in Table 2.
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