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Degradation Assessment of Thermoplastic Synthetic Resin
Using Propagation Characteristics of Ultrasound
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Abstract A nondestructive ultrasonic technique was applied to evaluate the thermal characteristics and degradation
of synthetic polymer resin (plastics) with better cost-effectiveness and functionality than glass and metal. Thermo-
plastic and transparent acrylic resin (PMMA) specimens were annealed at below the glass transition
temperature (Tg), and the propagation characteristics (attenuation and velocity) were measured. The attenuation
increased and the velocity decreased with thermal degradation. The results showed that the thermal aging of the
specimens could be evaluated quantitatively and that the T, could be evaluated qualitatively.
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Table 1 Physical properties of acrylic resin(PMMA)

Heat deflection temperature(C) 70-90
Tensile strength (kg/cmS) 650-730

Specific gravity 1.18

Refraction Index(n) 1.49
Rockwell Hardness M 85-105
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Fig. 5 Attenuation versus annealing temperature
(holding time:30 min.)
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Fig. 6 Specimen surfaces by optical microscopy, X50) on (a) not annealed and (b) annealed(100°C, 30 min.)
specimens
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