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Fig. 1 Viscosity of PU-UPES/color paste mixtures: ( A )

theoretical additive data, ( O ) experimental data
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Fig. 2 Gelation time of PU-UPES/color paste mixtures
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Fig. 3 DSC curves for PU-UPES/color paste mixtures with

different color paste contents
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Table 1  Curing characteristics for PU-UPES/ color paste mixtures
Content of color paste (% ) T.(K) T, (K) Ty, (K) AH™ (J-g -
0 317.41 354.05 377.12 413.5
3 323.01 354.43 367.11 401.3
5 325.45 355.03 366. 60 386.4
7 331.58 356. 19 366. 01 351.2

* Corrected for per gram of PU-UPES in mixtures
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Fig. 4 DSC curves of PU-UPES with 5% color paste under

different heating rates

Table 2 Curing characteristics for PU-UPES with 5 wt% color paste at different heating rates

Heating rate @ (K/min) T, (K) T,.(K) T (K) AH (J-g™")
5 339.93 364. 32 374.38 399.4
10 351.77 377.2 387. 86 396.7
15 355. 46 385.54 393. 69 398.0
20 365. 65 392. 36 401. 33 398.4
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Fig. 6 Adhesion state of PU-UPES coating with different contents of color paste: (a) 0% ,
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CURING CHARACTERISTICS OF POLYURETHANE MODIFIED
UNSATURATED POLYESTER RESIN/COLOR PASTE MIXTURES

Xiao-jing Shi', Ji-lin Pan' Xiao-lin Xie’
(" Wuhan NARI Limited Liability Company , State Grid Electric Power Research Institute, Wuhan 430074 )
(* Key Laboratory for Large-Format Battery Materials and System , Ministry of Education, School of Chemistry

and Chemical Engineering, Huazhong University of Science and Technology, Wuhan 430074 )

Abstract Viscosity and curing characteristics of polyurethane modified unsaturated polyester ( PU-UPES)/
color paste mixtures were systematically studied. The results showed that the viscosity of PU-UPES/color paste
mixtures tends to increase with the content of the color paste,but the experimental data of viscosity are lower
than the theoretical additive data. With the increasing of the color paste content, all of the gelation time, the
apparent initial curing temperature and the apparent peak curing temperature increase accordingly , while the
apparent final curing temperature and the enthalpy decrease. With the increasing of the heating rate ,the curing
characteristic temperatures of composite systems shift toward higher temperature values when the composite
under the same content of color paste ,but the curing enthalpy values are almost constant. Meanwhile ,based on
the the apparent peak curing temperature at different heating rates, the apparent activation energy and the
preexponential factor of PU-UPES/color paste mixture curing reaction can be calculated through the Kissinger
equation. The initial curing temperature, the peak curing temperature and the final curing temperature are
calculated by the extrapolation method in order to optimize the curing process. Based on the optimum curing
process, the adhesion grades of PU-UPES/color paste coatings are above the first level.

Keywords Polyurethane modified unsaturated polyester resin, Color Paste, Curing characteristics, Adhesion



