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Test method comparison for vibration-damping of materials
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ABSTRACT

The test method of ASTM E 756 and KS D (076 to estimate vibration-damping properties is compared. Comparison
method depending on specimen support, exciting method and calculation method for loss factor is used. Half-power
bandwidth method and vibration decay method is used in the calculation method for loss factor, and Young’s modulus is
decided by geometric character and density for specimen and resonance frequency. Vibration measurement sensor is
compared by using non-contact displacement detector, velocity detector and accelerometer. This paper is also presented the

matter which is able to cause error in the measurement
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Fig. 3 Measurement set-up
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Table 1 Structure of testing apparatus

One-end-fixing steady exciting
method

Center-supporting steady
exciting method

Simply-supporting steady

One-end-fixing impact exciting

method

exciting method
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ig. 4 FRF with wide-band white noise

Table 2 Vibration-damping properties of steel

resonance vibration-damping properties
frequency (Hz) mg?till{llg(’;a) loss factor
fi = 19186750 | g =929 x10" | @ = 0.0049
£=10156%6 | p - g9 xj0®| = 00036
f3= 28308470 | B - 99 x10°| = 00047
fo= BB21218 | o o0 40" | o= 00048
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Fig. 5 Loss factor versus frequency
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Fig. 6 Young’'s modulus versus frequency
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Fig. 7 Effect of pick-ups
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42 KS D 0076
(1) Center-supporting steady exciting method
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Fig. 8 FRF with wide-band white noise

(2) One-end-fixing impact exciting method
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Fig. 9 Vibration decay signal

(3) Suspending impact exciting method
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Fig. 10 FRF with pulse wave

Table 3ol A& Fig. 78 &4 AArtole] 247t e 4
Wy 2o By EAASE AlFyd oal vlms) wek
t}. &, Impedance head& A3k KS9| F4AIA| FAbdo
e oA REE Hwagrh
lmds ABFAUN, o7 9 £4AF AEdyd o
FAFRHGF AFHHEA 0] gL & F A

Table 3 Test methods comparison

Tesonance
test methods frequency(Hz) loss factor

ASTM | One-end-fixing ~ B
E 756 | steady exciting £5=283.0847 | n3=0.0047

Center-supporting _ :
steady exciting £,=401.8820 | n2=0.0021

KS One-end-fixing j
D 0076 | impact exciting 1=0.0052
Suspendlpg impact (=211 | ns=0.0019

exciting
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