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This standard is issued under the fixed designation F1820; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (¢) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method covers a standard methodology by
which to measure the attachment strength between the modular
acetabular shell and liner. Although the methodology described
does not replicate physiological loading conditions, it has been
described as a means of comparing the integrity of various
locking mechanisms.

1.2 The values stated in SI units are to be regarded as
standard. No other units of measurement are included in this
standard.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:*

E4 Practices for Force Verification of Testing Machines

F2345 Test Methods for Determination of Static and Cyclic
Fatigue Strength of Ceramic Modular Femoral Heads

3. Terminology

3.1 Definitions of Terms Specific to This Standard:

3.1.1 acetabular liner—portion of the modular acetabular
device with an internal hemispherical socket intended to
articulate with the head of a femoral prosthesis. The external
geometry of this component interfaces with the acetabular shell
through a locking mechanism which may be integral to the
design of the liner and shell or may rely upon additional
components (for example, metal ring, screws, and so forth).
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3.1.2 acetabular shell—the external, hollow (usually metal)
structure that provides additional mechanical support or rein-
forcement for an acetabular liner and whose external features
interface directly with the bones of the pelvic socket (for
example, through bone cement, intimate press-fit, porous
ingrowth, integral screw threads, anchoring screws, pegs, and
so forth). The acetabular shell may be either solid or contain
holes for fixation, or contain a hole for instrumentation, or all
of these.

3.1.3 locking mechanism—any structure, design feature or
combination thereof, that provides mechanical resistance to
movement between the liner and shell.

3.1.4 polar axis—the axis of revolution of the rotationally
symmetric portions of the acetabular liner or shell.

4. Summary of Test Method

4.1 All acetabular liners shall be inserted into the acetabular
shells for testing by applying a force of 2 kN. This value is
similar to the force required to set the head in Test Methods
F2345.

4.2 Axial Disassembly:

4.2.1 The axial disassembly of an acetabular device test
method provides a means to measure the axial locking strength
of the acetabular liner for modular acetabular devices.

4.2.2 Following proper assembly of the acetabular liner in
an acetabular shell, the assembled device is attached to a
fixture such that the cup opening is facing downward. The
acetabular shell is supported and an axial force is applied to the
acetabular liner until it disengages. The force required to
disengage the acetabular liner from the acetabular shell is
recorded.

4.3 Offset Pullout or Lever Out Disassembly:

4.3.1 The offset pullout or the lever out disassembly method
is intended to assess the resistance of the locking mechanism to
edge forces that could occur when the neck of a hip prosthesis
impinges on the edge of the acetabular liner. An impinging
force could cause the edge of the acetabular liner opposite the
area of impinging contact to be pushed out of the shell. The
resistance of the acetabular liner edge to being pulled loose
from the shell is a measure of the resistance to impingement
causing loosening of the acetabular liner.
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