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Broadband measurement and analysis of dynamic mechanical
parameters of viscoelastic materials under controllable
water pressure

LIU Zhe, ZHANG Zi—xuan, ZHANG Jie, HOU Hong
(Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Combining the resonance method and the direct wave extracting method, the dynamic mechanical
parameters of viscoelastic materials in a continuous and wide frequency range under controllable water
pressure were measured. A pressure chamber test system capable of realizing underwater pressurization was
built, a short time broadband impulse generated by an electromagnetic shaker was employed to excite a bar-
like sample attached inside the pressure vessel. On one hand, the resonance method was used to calculate the
mechanical parameters at resonance frequencies while on the other hand, the direct wave signal was extracted,
and the mechanical parameters in a wide frequency range were calculated by the wave velocity method. The
broadband mechanical parameters (including the storage modulus and loss factor) under variable water
pressure conditions (0.1-6 MPa) for two types of viscoelastic materials were obtained. The experimental
results agree well with each other, proving the test method in this paper could directly determine the Young’s
modulus at frequencies ranging from 500 Hz to 5000 Hz under variable water pressure. This method provides
simplified processing for underwater dynamic mechanical parameter measurements.
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Fig.5 Storage modulus results of DB sample under

different water pressures
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