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At first, the literature review and the preparation for the experiment of the
proposed research have been conducted. For calculating the dynamic quantities of knee joint movements,
moir&eacute; topography based image processing techniques have been developed. For understanding and
evaluating the performance, the nondestructive evaluation performance test of AE technique has been
conducted by getting the information of damage initiation and propagation properties in different pilot
studies for some knee-bone like hard structural materials as steel, pearlite type cast-iron. Source
location criterial of AE technique for material dama?e has been satisfactorily achieved as well. These
experimental results showed the evidence of practical applicability of the proposed AE technique in knee
joint evaluation as explained in the proposal.

Based on results, 3 Journal papers, 8 International and 4 Domestic Conference papers have been
published.
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Fringe interval (D) and the
inclination from vertical axis (6) are
determined.

Fig.2 Moiré topography for angular movement
measurements
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Fig.3 AE schematics for the measurement of
fatigue damage in bone like hard materials
(pearlite) and knee sample tests.
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Fig.4 AE schematics for the measurement of
wave velocity for AE source location.
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Fig. 5 moiré technique in angular measurements
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Fig. 6 Crack initiation in pearlite material under
fatigue loads (microscopic image with 50 times
zoom) in 14™ AE hit.
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Fig. 7 Frequency evaluation (peak frequency)
with respect to AE events. Red dotted mark
shows the peak frequency when the active fatigue
damage started to the material (14™ AE hit).
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Fig. 8 AE signal intensity of two groups of
participants are shown in signal amplitudes (V)
for having AE hits.
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Table 1: linear source location algorithm

d(s1-s4) Percent

(mm) error
1 0.069 0.07 1 1.40%
2 0.068 0.07 2 2.90%
3 0.068 0.07 2 2.90%
4 0.068 0.07 2 2.90%
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