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Preparation and engineering of in situ foamed rigid polyurethane for nuclear energy
SU Youxue, FENG Hongfu
(Shaanxi special rubber products Co.,Ltd.,Xi'an 710311, China)

Abstract : In order to ensure the robust development of domestic nuclear power, the proportion of domestic manufacturing of
nuclear power equipment has been significantly increased. Safe transport of reactor core fuel assemblies and their raw materials
must be ensured by special containers. All types of containers are made of thin-walled stainless steel and polyurethane rigid foam,
long-term service puts forward extremely harsh low chlorine element(Cl) requirements for foam materials. The material formula was
determined through working condition analysis, raw material Cl content control, scientific formula compatibility and iterative debug-
ging ; Engineering process trials were conducted from a sample preparation mold to 1/4,1/2,3/4,and full length simulation body, to
container model, by regulating parameters including filling quality, water addition, catalyst ratio and addition amount, black and
white material ratio, raw material temperature, fixture preheating temperature, angle of the fixture tilt, filling flow and so on. The
results show that the CI content of the prepared foam material is 179 mg/kg, and can precipitate no more than 1 mg/kg of Cl", which
meets the design requirements of nuclear-level equipment; foam with a density of 0.16 g/cm’ has the compressive strength of 2.24
MPa at room temperature, and 1.20 MPa and 3.23 MPa after being kept at 70 °C and —40 °C for 30 min, respectively, has meeting
the design requirements ; Uniformity evaluation proves that the foam performance in the model meets the standard; The predicted life
of the foam can exceed 30 years. The site-foaming polyurethane material and engineering molding process that meet the nuclear-
grade requirements have been explored, and the process has extensive flexibility, the all-weather implementation of the engineering
process, and provides useful references for ultra-large and ultra-high-difficulty research.

Keywords : nuclear power energy field ; rigid polyurethane ; fully water-blown system ; in-situ foaming ; engineering

oriented
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