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Investigation of Requirements and Lifetime Determination of Polypropylene
Random Crystalline Temperature (PP-RCT)

Asieh Otaredi-Kashani*

Department of Mechanical Engineering, Road, Housing, and Urban Development Research Center, Tehran, Iran
*P.0O. Box 131451696, Tehran, Iran, a.otaredi@yahoo.com

Abstract

In this paper, polypropylene random copolymer with modified crystallinity for grade of pressurized water transfer pipes and fittings was designed and
produced by Navid Zar Shimi Petrochemical Company. While examining the spectra of wide-angle X-ray diffraction patterns and DSC, the amount of
MFR and their impact strength were determined and compared with the values of polypropylene random copolymer. In order to investigate the
service life, it was established to check the creep strength of this granule in the form of the pipe, so these granules were converted into single-layer
pipes with external diameters of 20 and 25 mm with a thickness series of 2.5 and related fittings by pipe and connection companies. Then, these pipes
were subjected to hoop stresses according to ISO 9080 and at different temperatures, and their failure points were recorded in these conditions. The
samples that did not fail under the test conditions, remained under hydrostatic internal pressure for up to 5,000 hours. Finally, the failure points were
recorded and the logarithmic curve of hoop stress to failure time has been drawn and its isothermal line equation gotten. Most failure points were
located above the standard reference curve materials of PP-RCT, which means that these materials can be used in working temperature and pressure
according to standards. In addition, additional tests were performed to investigate the joints of the pipe and the fittings, including temperature cycle
and pressure cycle tests, on the pipe and fittings assemblies. The pipe and fitting assemblies haven't shown leakage or malfunction.

Keywords

Polypropylene Random Copolymer with Modified Crystallinity, Long-Term Strength, Reference Curve.
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