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A New Method for Characterization of Composites by
Ultrasonics

P.S.Jang® and H.J. Chun™”

ABSTRACT

A new ultrasonic test method is proposed to obtain elastic constants of unidirectional composite materi-
als nondestructively. In the proposed test method, only longitudinal transducers are used to measure wave
velocities by through-transmission method. An aluminum wedge and a flat aluminum rectangular block
are placed on each side of the test specimen. Oblique incident longitudinal wave is transmitted from a
wedge to the specimen and the mode conversions are occurred sequentially at two interfaces between the
specimen and aluminium. Measuring wave velocities converted to longitudinal waves in the rectangular
block give all information to determine elastic constants of the composites. In order to determine shear
stiffness coefficients, transverse wave velocity is measured indirectly from received longitudinal wave.
Effects of anisotropy on waves are also considered in this study.
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Fig. 1. Coordinates and fiber direction of the unidirectional
composites specimen
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Fig. 2. Schematic drawing of test methodology for measuring
transverse wave velocity polarized in 2-3 plane
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Fig. 3. Schematic diagrams of considered mode conversion

Fig. 4. Schematic drawings of (a) test methodology for
measuring quasi-longitudinal group velocity in 1-2 plane,
(b) measured group velocity component
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Fig. 5. Apparatus for ultrasonic through-transmission technique
to measure wave velocity : (a) propagating along
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oblique incident in 1-2 plane
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Table 1. Engineering constants with comparison ultrasonics
and conventional tensile test

ultrasonic test tensile test —]
E, 134.23 GPa 130 GPa
E, 10.93 GPa 10.37 GPa
G, 8.59 GPa 5.93 GPa
Vi 0.268 0.282
Va3 0.488 /

Fig. 6. Slowness surface in the 1-2 plane
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