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Abstract

The relationship between the damage position of cantilever beam and the natural frequency
change before and after structural damage is derived. In order to reduce the influence of the
clamping force fluctuation of the fixed end of the cantilever beam on the measurement results, a
set of natural frequency measurement method with high precision is designed. The accuracy of the
method is verified by experiments. It is proved that the average relative error of the measured
natural frequencies can be reduced to less than 0.7%. It calculated and analyzed the natural fre-
quency of the cantilever beam before and after the damage. The results show that the damage po-
sition of the structure obtained by the natural frequency change is basically consistent with the
actual position.
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Figure 1. Measuring device and device assembly
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Figure 2. Measurement process
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Figure 3. Experimental measurement
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Table 1. Measurement data of the test piece and reference piece without damage
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Figure 4. Damaged cantilever beam
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Table 2. Natural frequency of damaged cantilever beam
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AN 290 1945 1936
-tk 288 1949 1938
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LK 288 1947 1939
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FHME 289 1947 1937
bRt 0.84 1.58 1.58
SFEIMRHREZE % 0.29 0.08 0.08
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Table 3. Natural frequency calculation of cracks at different positions
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2G4 A% EE 25 /mm H—M/Hz S Hr/Hz B
-5 300.0 1918.0 2.52
—4 302.6 1929.5 1.95
-3 303.6 1936.1 1.59
-2 304.9 1940.8 139
-1 306.2 1943.6 131
0 307.2 1945.0 1.29
1 308.4 1945.8 134
2 309.7 1946.0 143
3 310.6 19453 1.59
4 311.4 1944.1 1.78
5 312.7 1943.9 1.98
10 3172 1939.1 3.53
15 3215 1938.5 548
20 3256 1941.4 7.79
30 3322 1949.1 16.11
40 337.0 1960.6 37.20
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