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Structural Dynamic Modification of Fixture
using Antiresonance Frequency Analysis

Jun-Yeop Kim" and Eul-Jae Yoon®

ABSTRACT

The method of antiresonance frequency analysis of multi-input system is proposed. The
structural dynamic modification using antiresonance frequency analysis is also applied to
reduce the undertest at specimen attachment points on the fixture in environmental vibration
test, which is resulted from the inconsistency of antiresonance frequencies.

Several computer simulations show that the proposed method can remove the undertest
problem which is not removed in conventional vibration test control. And the effectiveness of
the method is verified with the impact hammer excitation of aluminium fixture model.
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Fig. 1 Original plate model of fixture
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Fig. 2 FRF of original plate model of fixture
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Fig. 3 Controlled spectra at specimen
attachment points before modification
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Table 2 Resonance and antiresonance
frequencies after length modification

Antiresonance
Resonance Frequency
Frequency node 12 node 22
and 14 and 24
@ 722.8 Hz 575.0 Hz 575.0 Hz
®@ | 11199 Hz 15075 Hz 1590.1 Hz
@ | 15474 Hz - -
@ | 1869.8 Hz - -
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Fig. 4 FRF after length modification

Table 3. Design variables after length

modification
Design Variables Values
Dy 117.69
D> 12257
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Fig. 5 Controlied spectra at specimen attach-
ment points after length modification

Table 4. Design variables and element numbers
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Fig. 6 FRF after thickness modification

Table 5. Resonance and antiresonance
frequencies after thickness modification
Antiresonance
Resonance Frequency
Frequency node 12 node 22
and 14 and 24
) 723.1 Bz 5744 Hz 574.4 Hz
@ | 11120 Hz 1552.3 Hz | 1552.3 Hz
® | 1552.3 Hz - -
@ | 18773 Hz - -

Table 6. Plate Thickness after Modification

[(Unit : mm]

Group 1 2 3 4 5 6
Thickness [[5.70 |5.76 {5.98 {5.73 | 6.38 | 6.99
Group 7 8 9 10 | 11| 12
Thickness |4.9815.2216.40{5.9216.98{6.73
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Fig. 7 Controlled spectra at specimen attach-
ment points after thickness modification
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