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Preparation and Properties of High Temperature Blocking PUR Modified PF
Miao Xie', Yin Kening', Wu Qiong’, Dong Guangshuai', Ma Honglei', Zhao Shuo'
(1. School of Materials Science and Engineering, Henan University of Technology, Zhengzhou 450001, China ;
2. Zhengzhou Zhongke Emerging Industry Technology Research Institute, Zhengzhou 450046, China)

Abstract : Polyurethane (PUR) prepolymer was blocked with caprolactam as blocking agent, and phenolic resin (PF) was
toughened and modified by the obtained blocked PUR. The effect of different sealing ratios on the mechanical properties of the
closed PUR was first explored, and then the PF was modified by changing the addition amount of the closed PUR to explore the ef-
fect of different addition amounts on its comprehensive performance. Fourier infrared spectrometer (FTIR) and differential scanning
calorimeter (DSC) were used to investigate the sealing effect and desealing temperature of the sealed PUR. The thermal properties of
the enclosed PUR modified PF were analyzed by thermogravimetric (TG) analyzer and dynamic thermomechanical analyzer (DMA).
The mechanical properties of sealed PUR with different sealing rates and modified PF with different additions were analyzed by elec-
tronic universal testing machine and single-arm pendulum impact testing machine. The results show that the FITR spectrum show
that caprolactam successfully blocked the isocyanate group in the PUR, and the deblocking temperature of the blocked PUR is about
140.2°C, which is suitable for the curing temperature of the phenolic resin. When the sealing ratio is 20%, the tensile strength and
shear strength of the closed PUR reach the maximum value of 22.3 MPa and 12.3 MPa, respectively. When the addition amount of
closed PUR is 10%, the comprehensive performance of the modified PF is the best. The impact strength and flexural strength are 4.3
kJ /m’ and 48.7 MPa. It has good thermal properties while improving toughness, which are 70.3% and 15.1% higher than those be-
fore modification, respectively. The DMA and TG curves show that closed PUR and PF have good compatibility. After modification,
PF has good thermal performance, and the glass transition temperature is 207.3°C, which not only improves toughness but also has
good thermal performance.

Keywords : polyurethane ; sealing ; phenolic resin ; modification ; toughening
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