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Abstract: The systematical error of the pendulum-based mechanical spectra instrument is analyzed in the
forced vibration mode, it is found that the error mainly originates from both mechanical and circular de-
lays enlarging the phase lag for the strain behind the stress. Furthermore, a scheme to measure these sys-

tematic delays and correct the phase lag is proposed, which greatly improves the precision for both the in-

ternal friction of solid and the viscosity of liquid.
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Fig. 1 Pendulum-based internal friction instrument
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Fig. 2 The internal friction frequency spectra

in forced vibration mode
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Fig. 3 Measuring circuit for the strain signal
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Tab. 1 The internal friction and systematic delay

under different frequencies

PR/ Hz 53.21 45.72 39. 36
MEE 4.91x10™*  4.56x10™*  4.2x107*
FERL/ s 23.1 26.8 30.5
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Fig. 4 Comparison of the internal friction frequency
spectrum with and without correction by subtracting

the systematic delay in the forced vibration mode
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Fig. 5 Pendulum-based rheometer
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