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Research on measurement methods of polymer compounding state
in single-screw extruder based on ultrasonics
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Abstract In the ultrasonic testing of polymer compounding state in a single screw extruder, screw
structure has a great influence on the amplitude attenuation of echo signals which is difficult to distinguish
blending state. Screw structure on the influence of ultrasonic echo signal was analyzed in this paper. Based
on the echo time, screw structure model was established. According to the echo amplitude of screw edge
location, the ratio of attenuation coefficient of low-density polyethylene (LDPE) and reflection coefficient of
different screw location was calculated. The relationship model between reflection coefficient ratio and screw
structure was established. Applying the model to the mixture, the variance of signals attenuation was
calculated to characterize the uniformity of polymer blending state. The experimental results were verified by
the electron microscopy scans of samples. The results show that the proposed method in this paper can
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distinguish the polymer mixture uniformity effectively.
Key words  Polymer, Ultrasonic testing, Model of screw, Mixed state
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