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Preparation and performances of PUR-modified vinyl ester resin
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(1. Key Laboratory of Superlight Materials and Surface Technology , Ministry of Education, School of Materials Science and
Chemical Engineering, Harbin Engineering University , Harbin 150001, China;
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Abstract : Polyurethane (PUR) and vinyl ester resin (VE) are two common high-performance polymer materials , which have
gained widespread attention and application in the industrial protection field. To enhance the toughness of VE materials, PUR
prepolymers were synthesized using polypropyleneglycol (PPG), polybutyleneglycol (PTMG), and polycaprolactone (PCL) as raw
materials , which were then used for toughening modification of VE. A series of modified VE materials with different PUR types
and contents were prepared and their structures and performance were tested and characterized using Fourier transform infrared
spectroscopy , differential scanning calorimetry , compressive strength testing, and impact strength testing. The results indicate that
when the content of PUR to is 0%—30% of VE mass, as the PUR content increases, the glass transition temperature and compres-
sive strength of the materials gradually decrease from 114.4 °C,73.02 MPa to 97.4 °C, 15.53 MPa. In contrast, the impact strength
significantly increases, rising from 11.91 kJ/m? to 37.16 kJ/m?. The properties of VE materials modified by different PUR also
vary. Among them, PUR modified VE prepared with PCL as the raw material exhibits the best impact properties, when the PUR
content is 20% of VE mass, the impact strength is 72.87 kJ/m?, which is 173% higher than that of the sample prepared with PPG
as the raw material (26.64 kJ/m?). The above analyses suggest that both the increase in PUR content and the flexibility of the soft
segment molecular chains can enhance the impact properties of PUR modified VE materials, providing a reference for the prepara-
tion of VE materials with superior impact resistance performance.
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g
Samples VE PUR prepolymer BDO TEA VE accelerator VE curing agent Defoamer
0%PPG 50 0.0 0.000 0.000 0.75 1 0.5
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15%PPG 50 7.5 0.225 0.250 0.75 1 0.5
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20%PCL 50 10.0 0.300 0.330 0.75 1 0.5
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30%PPG 50 15.0 0.450 0.500 0.75 1 0.5
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Fig. 1 FTIR spectra of PUR modified VE with varying PUR contents
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Fig. 3 DSC curves of PUR modified VE with varying PUR contents
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