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Fatigue Behavior of Glassy Polymers by Ultrasonic NDE

0. S. Lee and E. H. Rho

Abstract 1t is well—known that the defects (existing in structures) and the material degradation(caused

by the fatigue load) generally initiate the failure of structures. The NDE such as ultrasonic technique

which can be used to detect the size and the orientation of defects has been utilized to estimate the

life and stability of structures. However, only few experimental reports made by using the ultrasonic

technique have been published for the case of fatigue estimation of materials and structures. The purpose

of this study is, thus, to derive the relationship between ultrasonic attenuation and fatigue behavior

of Polycarbonate and PMMA through ultrasonic characterization. It is also attempted to offer NDE experi-

mental procedure which may be useful to predict fatigue life.
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o(w) : Phase shift due to boundary reflection
Vo, s : Steady—state output voltage
Max. V, . Extrema of Vo, &
Ao* . Relative attenuation
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Fig. 1. Illustration showing propagating stress wave and corresponding output signal.

Table 1.Mechanical Properties

R20 RS, DEPTH=2

Tensile | Yield Young’s | Poisson’s / /
Strength | Strength | Modulus | Ratio ——— . 7 )
(MPa) (MPa) (MPa) . 9 S
PC 65.56 64.19 2747 0.36 E—‘( ~
PMMA| 44.93 32.37 3433 0.35 L 180
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Fig. 4. Photographs of fixture that provides constant
pressure between transducers and specimen

interface.

Fig. 5. A photograph of experimental set—up.
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