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An Experimental Study on the Measurement of Elastic and
Damping Coefficients of a Composite Material
By

Jae—-geun Son

Department of Ocean Development Engineering

Graduate School of Korea Maritime University

ABSTRACT

Understanding viscoelastic properiies of composite materials is esserntial jor
the design and analysis of composite siructures. Specially, the loss jactor and
Young’'s modulus must be known o develop finite element codes for a
composite Sstriucture with several damping materials. [n this study, an
advanced technigue for obtaining accurate loss factor and Young's modilus of
a composite structure is mntroduced based on ASTM(American Society for
Testing and Materials) and a curve [fitting method 7he loss jactor and
young'’s moadulus of a composite Striucture are measured jfor diferent
lemperatures by performing the test in a vibration measurement room where

lemperalure varies jrom 5 (o 45 Celsius.
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[dB/1.00 s/N] Frequency Re}por\se Hl(.respor\se,force).r Input1 (Magnitude) [dB/1.00 §/N] Frequency Response H1(response,force) - Input1 (Magnitude)
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(a) Uniform beam (b) Oberst beam
Fig. 3-4 Transfer function graph

Table 3-2 Resonance frequency and modal damping ratio

Uniform beam Oberst beam
Mode Frequency Damping ratio Frequency Damping ratio
1 20 0.0128 17.75 0.0183
2 126 0.0025 112.3 0.0133
3 354.8 0.0009 312.5 0.0113
4 695.3 0.0007 609.5 0.0095
5 1149 0.0010 1006 0.0107

342 AYAGRA P 34 wF
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Table 3-3 Natural frequency and modal damping ratio

Modal damping ratio

Natural frequency

Mode
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Table 3-4 Selected natural frequency and modal damping ratio

Mode Natural frequency Modal damping ratio
1 17.89 0.0149
2 112.15 0.0140
3 312.21 0.0117
4 609.43 0.0100
5 1006.89 0.0110
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