54 /2011 4

Study on Influence of Calculating Length on Evaluation

Result of Stress by Surface Acoustic Wave for Coating
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Abstract: Based on the theory of acoustoelastic effect, using mechanical tensile experiment, the residual
stress of coating was evaluated by the method of surface acoustic wave. T he difference in time of flight
among the ulirasonic signals caused by difference tensile stress is calculated on the base of cross corre
lation function. The results show that when the tensile stress is less than elastic limit of coating, the
velocity of surface acoustic wave is bigger and bigger with tensile stress increasing in coating, and
when the tensile stress is bigger than a certain value, microcrack appears and expands gradually with
the tensile stress increasing in coating, so the velocity of surface acoustic wave also changes corre
spondingly. The length of reference signal (n) is a vital factor for calculating result of cross correla
tion function. The tendency of tensile stress and difference in time of flight is prone to linear increasing
with value of n increasing. And when the value of n attains one cycle, the calculating result between
tensile stress and difference in time of flight is basic similar with tensile stress increasing. By calculat
ing the evaluation parameter of linear fitting result, the result of fitting value of cross correlation func
tion and rootsquare error also show that when the length of reference signal is one cycle, the calculat
ing result of cross correlation function is optimal for the evaluation of tensile stress.
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Fig. 1 Sketch of tensile sample
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Fig. 3 The curves of tensile strength and difference

in time of flight with different length of reference signal
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Fig.4 The curves of fitting value (a) and root square error (b) with length of reference signal
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Fig.5 The linear fitting results between tensile stress and difference in time of flight
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