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Application of the MS Similarity Function to the Selection
of Impact Hammer Test Data for Frequency Response Function Estimation
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ABSTRACT

Impact hammer testing is the most frequently used and widely adopted method for estimating the

frequency response function (FRF). It requires averaging several impact test data to minimize random

error. This method requires constant excitation conditions (excitation point, angle, duration, etc.) to be

maintained when striking the impact hammer onto a structure. Consequently, choosing the set of data

with the same excitation conditions among multiple repeated experimental data is important to obtain

the best possible FRF, especially when commercial software is unavailable. In this paper, a method

of selecting the optimal impact data set has been proposed using the recently developed the magni-

tude and shpae (MS) similarity function. The results show that the proposed method estimated the

FRF of a structure efficiently with high coherence values.
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Table 1 Magnitude similarity index among sample FRFs

Sample FRF | #; A, H, H, H, Hy H, H, H, Hy
f-]l 1 0.920 0.984 0.986 0.977 0.899 0.945 0.985 0.905 0.951
AQ 0.920 1 0.923 0.926 0.937 0.972 0.901 0.916 0.904 0.906
1213 0.984 0.923 1 0.985 0.980 0.902 0.943 0.985 0.906 0.948
12]4 0.986 0.926 0.985 1 0.982 0.904 0.944 0.989 0.909 0.951
A5 0.977 0.937 0.980 0.982 0.915 0.939 0.983 0.913 0.946
AG 0.899 0.972 0.902 0.904 0.915 1 0.887 0.905 0.897 0.890
A7 0.945 0.901 0.943 0.944 0.939 0.887 1 0.943 0.909 0.953
IA'{8 0.985 0.916 0.985 0.989 0.983 0.905 0.943 1 0.909 0.950
1219 0.905 0.904 0.906 0.909 0.913 0.897 0.909 0.909 1 0.919
}A]w 0.951 0.906 0.948 0.951 0.946 0.890 0.953 0.950 0.919 1
Sum(highest 4) 3.932 3.758 3.933 3.942 3.922 3.696 3.785 3.942 3.650 3.805
Sum(lowest 4)[ 3.669 3.627 3.674 3.683 3.704 3.573 3.635 3.672 3.612 3.661
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Table 2 Coherence values at natural frequencies

fu (Hz) 43 Hz 272Hz | 766 Hz | 1492 Hz
Best data set 0.9996 0.9998 0.9998 0.9992
Worst data set | 0.9910 0.9934 0.9970 0.9742
60
8
,?; 20
3 Best data set
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20
0 500 1000 1500 2000
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(a) Magnitude spectra
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2 2
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(b) Magnitude spectra of the boxed area in (a)

Fig. 10 Comparison of FRFs using the best and the
worst data set
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