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Experimental Study on Characteristics of Strain Modal

Testing and its Application
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ABSTRACT

The types of responses which are generally measured in the modal testing are
displacement, velocity or acceleration. In strain modal testing, however, strain responses
subject to excitation forces are measured. In this paper, the characteristics of strain
modal testing are investigated experimentally. Investigated are the effects of frequency
range, excitation force level, and excitation signal on the quality of measured strain
frequency response functions. It has been shown that a strain FRF at a point can be
predicted from displacement FRFs and strain FRFs at other points.
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Fig. 1 Schematic diagram of the experimental
setup.
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Fig. 2 Ss in case of weak impact force.
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Fig. 3 Ss in case of medium impact force.
(a) coherence (b) FRF
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Fig. 4 S« in case of strong impact force.
(a) coherence (b) FRF
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Fig. 5 DFRF measured with an accelerometer.
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Fig. 6 S in 200Hz frequency range.
(a) coherence (b) FRF
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Fig. 7 Se in 500Hz frequency range.
(a) coherence (b) FRF
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Fig. 8 SFRF measured with random wave.
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Fig. 9 SFRF measured with periodic random wave.
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Fig. 10 SFRF measured with swept sine wave.
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Table 1 Comparison of predicted and
estimated modal constants

Predicted Modal | Estimated Modal

Mode| Constants Constants Errors
( & 1) (,e5° &) (%)
1 -197634 -431900 54.2
2 1354657 1474000 81
3 -2996459 -2803000 69
4 3583601 3176000 128
5 ~2749999 ~2640000 42
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Fig. 11 Comparison of predicted and measured
SFRFs.
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