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The Study of harmonic peaks removal for modal analysis of Rolling tire

FH @ x0T ab -l *
Choi jeong-hyun, Lee sang—ju and Park ju-bae

Key Words : Rolling Tire, Modal Analysis, Harmonic Peaks Removal, Synchronized Time Domain Averaging Technique

ABSTRACT

Just as the vibration modes of a beam are dependent on its end constraints or boundary conditions. Vibration modes of a tire are
dependent on its patch and spindle constraints. This dependence is key to understanding the dynamic properties of a tire and is
apparent in various analytical and experimental investigations in the literature. One of the main task in a modal analysis is the
measurement of the Frequency Response Function (FRFs). Because all the subsequent analysis is based on these FRFs, their quality
is critically important in obtaining accurate modal parameter estimates. In rotating systems, FRFs are frequently contaminated by
harmonic peaks related to such factors as imbalance, misalignment. This harmonic peaks appear in the FRFs as sharp spikes, which
can be erroneously treated in modal curve-fitting procedures as structural modes. The harmonic peaks removal method is

demonstrated by application to modal analysis on rotating tires. The results show substantial improvement in FRF quality.
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Figure 1 Tire/Spindle qual TestRig
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Figure 5 FRF after harmonic peaks removal
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Figure 6.1 Modal analysis of FRF
with Harmonic Peaks

Figure 6.2 Modal analysis of Harmonic removal FRF
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Figure 7.1 The effect of velocity
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Figure 7.3 The efféct of load
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Figure 8 Harmonic peaks removal FRF for the
run-down frequency averaging method
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