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Measuring Intrinsic Damping of Material with Acoustic method
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(1) x| = H(Half—power bandwidth method)
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Fig. 1 Half-power bandwidth
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Table 1 Coefficient for mode n
G G G G G,
Clamped | /2)(n-05,
Zfree 0.5596 | 3.5069 | 9.8194 |19.2420 for n>5
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Table 2 Dimension of specimen

Width | Thickness | Density

(m) (m) (m) (kg/m®)

Steel 0.25 0.01 0.00097 7835.1

Plastic 0.2 0.01 0.0028 8605
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Table 3 Physical properties of steel and plastic

. Young's Shear
?e“s‘?; Modulus | Modulus | Loss factor

ke/m) | “(Gra) | (GPa)
Steel(ssdl) | 7,800 200 80  |0001~0002
Plastic(PP.)| 850~900]0689~1520] 09 0.0005
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Signal Analyzer
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Fig. 2 Experimental set up for the measurement of
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vibration damping properties
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Fig. 3 Resonance curves of steel
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Fig. 4 Resonance curves of plastic
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Table 4 Vibration damping properties of material

Excite Resonance Young's
Material h frequency modulus | Loss factor
method (Hz) (GPa)
Electro- | f3 =253.78028| E 3 =180 | n 5 =0.0018
St magnetic| ¢, =49832718| E 4 =181 | n 4 =0.0017
tee
Sound | f3 =26347532| E 5 =180 | n 3 =0.0017
pressure| ¢, =498389%2| E 4 =181 | n 4 =0.0016
Electro- _ _ .
| magnetic f2=1638490 | E 2 =589 | 12 =0.0565
Plastic Sound
pressure f2=115TI08 | E 2 =678 | n 2 =0.0578
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Fig. 5 Loss factor of steel
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Fig. 6 Loss factor of plastic
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