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Aastract TheUsages of composite materials have been steadily on the rise in the industries of automobiles, air crafts,
shipbuilding and other structures for transportations. Commonly required in those industries are light weight and high
strength of the structures. Consequently, serious efforts in research have been focused on searching for light materials
and on developments and characterizations of advanced substitutes including various kinds of composite materials. In
this investigation, transversely isotropic composite materials are chosen and formed into two kinds of beams; Euler-
Bernoulli beam(thin beam) and Timoshenko beam(thick beam) for determinations of elastic constants. As an experi-
mental technique Impulse Excitation Method is utilized to measure resonance frequencies of the beams of the composite
materials in vibration tests. Elastic constants are evaluated from measured resonance frequencies for the two types of

beams to observe and establish possible existence of effects of rotary inertia and shear deformations.
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Fig. 1 General block diagram of instrumentation
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Fig. 2. Hitting and Detective point of Flexural Vibration
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Fig. 3. Hitting and Detective point of Torsional Vibration
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Table 1. Standard dimensions of specimens
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Fig. 5. Schematic Representation of Unidirectional Composites
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Table 2. Resonance Frequencies of flexural Vibrations and
Torsional Vibrations

Al # AFYFH | A F4 vl
1 Flexural 552.6( Hz)
2 Flexural 1.168(kHz) £
3 Flexural 1.216(kHz)
4 Flexural 1.711(kHz)
1 Torsional 1.112(kHz)
2 Torsional 2.328(kHz) G
3 Torsional 2.408(kHz)
4 Torsional 3.422(kHz)

Table 3. Elastic moduli of specimens

Al A % &HAA(Gpa) | 3 24A(Gpa)
1 107.803 4.339
2 106.452 4.145
3 104.112 4.433
4 104.921 4.520
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Fig. 6. SEM Micrograph of Carbon-Epoxy Composite

Fig. 7. SEM Micrograph of Carbon-Epoxy Composite
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Table 4. Elastic moduli of specimens

Rotary Shear Fuder
AR | qm | Deta | Dl o n | A0
Effects mations (GPa) (GPa)
(GPa) (GPa)
1 107819 | 107.804 | 017.803
Carbon [ 2 106523 | 10645 | 106.452 111863
-Fpoxy | 3 104186 | 104116 | 104112 '
4 105076 | 104929 | 104.921
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Fig. 8. Elastic moduli of Carbon- Epoxy.
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