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Abstract: In order to improve the mechanical properties and thermal stability of cellulose insulating paper, the
nano-Si0,, surface modified by KH550, was doped into cellulose insulating paper. The nano-SiO,/cellulose com-
posite models with different grafting density were established through molecular simulation, and their mechanical
properties, mean square displacement, cohesive energy density, solubility parameter, and radial distribution func-
tion were calculated and analyzed. The results show that when the grafting density of KH550 is 12.5%, the nano-
SiO,/cellulose composite system has optimum deformation resistance, large cohesive energy density and solubility
parameter.
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Fig.1 Schematic diagram of nano-SiO, modification
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Tab.1 Mechanical property parameters of each model at 343 K

B R (K) HYIBE(G) HERVNEALY) PR (E) KIG T 76 £(C,,-C,,)

Pure 7.073 0 4.459 2 0.2395 8.374 6 15186 -1.200 3
3%-Si0, 7.064 4 42656 0.248 7 8.070 1 1.656 1 -0.3215
9%-Si0, 8.384 5 51326 0.245 8 9.688 0 1.6336 -1.061 4
12%-Si0, 9.865 2 55229 0.264 1 10.577 9 1.786 2 -0.120 6
15%-Si0, 8.664 5 4.6873 0.243 9 102426 1.848 5 -1.1176
18%-Si0, 8.438 8 45515 0.241 4 9.573 8 1.8540 -1.0816
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Fig.4 Cohesive energy density and solubility parameters
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