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Standard Practice for
Cyclic Fatigue Testing of Metallic Stemmed Hip Arthroplasty
Femoral Components Without Torsion *

This standard is issued under the fixed designation F 1440; 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 epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This practice describes a method for the fatigue testing
of metallic stemmed femoral components used in hip arthro- Stem Reference
plasty. The described method is intended to be used to evaluate Angle X
the comparison of various designs and materials used for / Line of Locd
stemmed femoral components used in the arthroplasty. This Stem <~ Application
practice covers procedures for the performance of fatigue tests f?,’::"“"
using (as a forcing function) a periodic constant amplitude
force.

1.2 This practice applies primarily to one-piece prostheses
and modular components, with head in place such that pros- ~L2
theses should not have an anterior/posterior bow, and should _ 5 —
have a nearly straight section on the distal 50 mm of the stem.
This practice may require modifications to accommodate other P3
femoral stem designs.

1.3 For additional information see Refd.-5) . Unsupported

Stem lLength
2. Referenced Documents P6 —_—
2.1 ASTM Standards: ]
E 4 Practices for Load Verification of Testing Machifies
E 466 Recommended Practice for Constant Amplitude 7
Axial Fatigue Tests for Metallic Materials
E 467 Practice for Verification of Constant Amplitude Dy-
namic Loads in an Axial Load Fatigue Testing MacHine P4 —>-
E 468 Recommended Practice for the Presentation of Con- FIG. 1 Collared Device
stant Amplitude Fatigue Test Results for Metallic Materi-

als’ are the mean values of the coordinates of all the points in the

area.

3. Terminolo
- _gy : 3.1.5 line of load applicatior—the loading axis of the test
3.1 Definitions and Symbolsee Fig. 14) and 1¢€)): machine

3.1.1 cantilever plane—a plane perpendicular to the line of 3.1.6 Reference Line L1. distal stem axithe medial-
load application at the level on the stem where the SteMbteral (M-L) centerline of the most distal 50 mm of stem in the

— —— —1 Cont!

Supported
Stem Langth

Grouting
Agent

becomes unsupported. A-P proiecti
. . . . . - tion.
3.1.2 distal stem axis-the centerline in the anterior/ projestion : .
; .o . 3.1.7 Reference Line L2

posterior projection of the most distal 50 mm of the stem. 3.1.7.1 collared device— the plane of the distal side of the

3.1.3 estimated maximum bending mometite maximum : —
load i th loaded t collar in the A-P projection.
oad imes the unioaded moment arm. 3.1.7.2 collarless device-the resection plane recommended

3.1.4 geometric centroid (cantilever plane) the point in a for the device in the A-P projection
cross-sectional area of the cantilever plane whose coordinates; 1 g peference Point RLthe sphérical center of the pros-

thesis head.
1 This practice is under the jurisdiction of ASTM Committee F-4 on Medicaland  3.1.9 Reference Point P3
Surgical Materials and Devices and is the direct responsibility of Subcommittee 3.1.9.1 collared device— the intersection of the principal

F04.22 on Arthroplasty. K . . R
Current edition approved Sept. 15, 1992. Published November 1992. axis of the collar (L2) with the medial surface of the stem in the

2 Annual Book of ASTM Standagdéol 03.01. A-P projection.
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