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Research on the Measuring Instrument for Opacity of Plastic Pipes and Fittings
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Abstract : In order to effectively promote the implementation of the national standard test method of GB/T 21300-2007
(Plastic pipes and fittings-determination of opacity) , an "opacity measuring instrument" dedicated to plastic pipes and pipe fittings
was designed, which consists of a parallel light source, an integrating sphere and a high-precision photoelectric sampling system.
The working principle and structure of the instrument were described in detail, the design requirements of the parallel light source,
integrating sphere, optical sampling system, sample holder, sample measurement and shifting device, sample entry and exit device,
grating, calibration device, control system, etc. were introduced in detail, and the evaluation method of the accuracy and repeatability
of the instrument was put forward. After the design is completed, the instrument has the functions of automatic sample deliver in/
out, automatic calibration, and multi-point automatic measurement. Through the measurement and repeatability test of the instru-
ment, the opacity indication error of the instrument is less than +0.05%, and the repeatability error is less than +0.02%. The test
results show that all indicators and functions of the instrument meet the requirements of the standard, it can provide a highly automat-
ed, accurate and reliable test instrument solution for the plastic pipe industry, and promote the effective implementation of test
methods in national standard.
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