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The dynamic stiffness of resilient materials for floor impact sound
according to temperature change
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ABSTRACT: In order to solve the floor impact sound problem in the upper and lower floors, the Ministry of Land,
Transport and Maritime Affairs also notifies the physical properties of the resilient material affecting the floor
impact sound level. The dynamic modulus of elasticity and the loss factor before and after heating are most related
to the floor impact noise, especially for the cushioning material. Therefore, in this study, the rate of change with
respect to the dynamic modulus and loss factor with temperature change was examined by increasing 10 °C by
10 °C from the temperature condition of 70 °C specified in the standard. The dynamic modulus of elasticity and
the loss modulus were measured by using the pulse excitation method for eight kinds of samples. The calculation
method was calculated by the time series analysis method using the damped vibration waveform.
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Fig. 1. Incidence of a plane wave onto the double
plates in a rigid duct.

Table 1. Measurement instruction.

Type Description
Frequency analyzer dB4 (Areva)
Impact hammer 086C03 (PCB)
Accelerometer KD41V
Drying Oven DS-520L
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Table 2. Test specimen.

Specimen Material | Type | Depth | Density

EPS | Uneven | 30 mm 15K

EPS | Uneven | 30 mm 16 K

EPS | Uneven | 36 mm | 26K

Urethane| Flat 27mm | 68K

PE Flat 10mm | 27K

EVA | Uneven | 30mm | 61K

EVA | Uneven | 30mm | 68K

Rock

Flat 25mm | 91K
wool
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Fig. 2. Natural frequency of 8 specimens according
to temperature difference.
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Fig. 3. Dynamic stiffness of 8 specimens according to
temperature difference.
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Fig. 4. Loss coefficient of 8 specimens according to
temperature difference.
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Fig. 5. Comparison of the dynamic stiffness test results
of uneven type specimens.
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Fig. 6. Comparison of the dynamic stiffness test
results of flat type specimens.
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Fig. 7. Comparison of the dynamic stiffness test results
of EPS type specimens.
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Fig. 8. Comparison of the dynamic stiffness test
results of EVA type specimens.
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