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This standard is issued under the fixed designation F 2345; 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 (e) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 These test methods cover the evaluation of the static and
cyclic fatigue strength of ceramic modular femoral heads,
mounted on a cone as used on the femoral stem of the total hip
arthroplasty.

1.2 These test methods were primarily developed for evalu-
ation of ceramic (Specifications F 603 and F 1873) head
designs on metal cones but may have application to other
materials.

1.3 The values stated in SI units are to be regarded as the
standard.

1.4 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:2

E 4 Practices for Force Verification of Testing Machines
F 603 Specification for High-Purity Dense Aluminum Ox-

ide for Surgical Implant Application
F 1873 Specification for High-Purity Dense Yttria Tetrago-

nal Zirconium Oxide Polycrystal (Y-TZP) for Surgical
Implant Applications

F 1875 Practice for Fretting Corrosion Testing of Modular
Implant Interfaces: Hip Femoral Head-Bore and Cone
Taper Interface

2.2 Other Documents:
DIN 4768 Determination of Surface Roughness Ra, Rz, and

Rmax with Electric Stylus Instruments; Basic Data3

FDA Guidance Document for the Preparation of Premarket

Notifications for Ceramic Ball Hip Systems (draft Jan. 10,
1995)4

3. Terminology

3.1 Definitions:
3.1.1 circularity—deviations of taper cross section from a

perfect circle.
3.1.2 cone—the proximal end of the femoral component

fabricated as a truncated right cone and used to engage with a
mating conical bore of the modular femoral head.

3.1.3 cone angle—included angle of cone (Fig. 1).
3.1.4 femoral neck-axis—centerline or axis of symmetry of

the femoral cone.
3.1.5 head size—nominal spherical diameter of the head

(generally standardized, but not limited to 22, 26, 28, 32, and
36 mm for total hips.)

3.1.6 installation load—the force, applied at 0° from femo-
ral neck axis, used to settle the head on the cone prior to
testing.

3.1.7 load axis—line of action of the compressive force
applied to the head.

3.1.8 load axis angle—the measured angle “L” between the
line of action of the applied force and femoral neck axis (see
Fig. 5).

3.1.9 load magnitude—the peak (absolute value) compres-
sive force of the applied constant amplitude cyclic force.

3.1.10 load rate—rate of applied compressive force.
3.1.11 stroke rate—the rate of the stroke displacement of

the force applicator.
3.1.12 surface finish—measured roughness of surface of

taper cone or head bore as determined by DIN 4768.
3.1.13 test frequency—the rate of cyclic repetition of fatigue

loading in cycles per second.
3.1.14 THR—total hip replacement.

4. Significance and Use

4.1 These test methods can be used to determine the effects
of head and cone materials, design variables, manufacturing,
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