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1. Introduction

The femoral bone is positioned between the hip
joint and the knee joint, the upper extrimity taking
on the bodies weight that is transmitted by the
vertebral column to the pelvis (Fig.1) [1].
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2. Numerical analysis E - - F=1900 [N]
In Figure 2 is presented the meshing pattern 20143 ﬂ
(triangular finite elements), bearing and load. For 136 05 .
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the three cases reminded earlier we have made a 7064 | A L
study that highlights the equivalent stresses 59 screw 1 AP screw 2 ©) |
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Fig.3: Tresca equivalent stresses distribution in the
femoral neck section: a) model without section b)
two screws c) three screws

3. Experimental analysis

For the experimental study we used DIC
(Fig.4). The material chosen to make the plane
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model of the upper extremity of the femoral bone
1S epoxy resin.

."a c Il'H\.-"I.' F:-
-1'!’/ N F max=2730 [N]
-~
;
F max = 873 [N]
2K
b @ F max = 1900 [M]

Fig.4: Experimental setup: a) Instron 3366-1tf
testing machine; b) Dantec Dynamics Q-400 DIC
system; c¢) the point where the displacement is
measured

Figure 5 represents the displacement variation
(RDM and DIC) of O in keeping with the force
that is applied. O lies on the femoral heads outline

(Fig.6).
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Fig.5: The displacement variation in vertical plane
of O in keeping with the force: a) model without
section b) with two screws c¢) with three screws
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Fig.6: The displacement field in relation with the
Y axes of the plane model with three screws

4. Conclusions

From the study conducted we can conclude the
following:

—O’s displacements in keeping with the Y axes
record a linear variation and the relative errors
between the numerical results (RDM) and the
experimental ones (DIC) are under 6 percent.

—The numerical and experimental analysis
identifies the area were the load i1s maximum,
which is the femoral neck area.

— In the cases of the models with two and three
screws the maximum stresses appear in the
lower screws.
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