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Preparation of toughened epoxy resin, polyol molecular weight and silicone
modified polyurethane and study on protective properties of composite coating
YANG Zhi'** |, ZHANG Yi*, YANG Hui-min®
(1.Shanxi Academy of Building Sciences Group Co., Ltd., Taiyuan 030001, China;
2.Taiyuan University of Technology, Taiyuan 030024, China)

Abstract : The traditional coating has poor comprehensive protection performance due to its single material.Polyether
amine D230,D400 and D2000 in different proportions are used to cure E51 epoxy resin to improve its toughness, which is
then used as the epoxy resin bottom layer. The micro-phase separation structure of polyurethane prepared is regulated
through adjusting the mixing ratio of PTMG650 and PTMG2000, and then silicone is added to improve the mechanical
and waterproof properties of polyurethane, which is used as the intermediate layer. The epoxy resin bottom layer, the
modified polyurethane intermediate layer and a polyurea outer layer together are prepared into a composite coating with
excellent wear-resistance , corrosion-resistance , impact-resistance and other properties. Results show that the ES1 cured
with a m(D230:D2000) of 2:1 has a grade 1 of adhesion, its elongation rate is significantly higher than that of E51
cured with other ratios, and its impact strength reaches 100 cm. Polyurethane prepared with a m ( PTMG2000 :
PTMG6500) of 1:2 exhibits the optimal comprehensive performance. As para-hydroxysiloxane (PDMS) is added into
polyurethane it is found that the tensile strength of PU/Si-10% is 34. 07 MPa, and the elongation rate increases from
318.78% to 343.74%. The 50% thermal decomposition temperature of PU/Si-10% is 417.97°C, compared to the
363.26°C of PU-650; The static water contact reaches 100.02°, compared to the 80.23° of PU-2000, and the water
absorption rate decreases from 2.28% to 1. 132%.The adhesion of the composite coating can reach grade 1, which is
much higher than the level 3 standard required by ISO 2409—2007 ,and the impact strength can reach 100 ¢cm,which is
much higher than the requirements of GB/T 1732—2020. After being modified with silicone, the impedance increases
from 6. 647x107 to 7.212x107 Q-cm” ,and the wear loss in 30 min decreases from 8. 17 to 7. 54 mg.It is verified that
the composite coating prepared has excellent protection performance.

Key words : composite protective coating; toughened epoxy resin; organsilicone; modified polyurethane
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