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POSS nanocomposites with different POSS contents were firstly built according to the experimental results and the

homogenization method in the mesoscopic mechanics. Then the damage behaviors were simulated after inserting the

destructible cohesive elements into the solid elements. Results The simulated stress—strain relationships were in good

agreement with the experimental results, which proved that the simulations in this article were reliable. The starting time

of the damage revealed that at the initial stage the POSS was able to restrain the damage and the effect became obvious

when the POSS content increased. And the final damage areas and the damage speed showed that the POSS would

restrain the damage when its content was below 5%. In this case, the restraining effect was even stronger when the POSS

content was increasing. However, the addition of POSS would accelerate the damage speed when the POSS content

reached to 8% . Conclusion Doped POSS influences the damage of PVDF, the doping amount has the inhibition/

promotion effect on damage and failure of PVDF. These results are very helpful to understand the variation rules of the

mechanical properties observed in the experiments.
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Table 1 The equivalent moduli of the four kinds of materials and the volume fractions of POSS in the materials

ket POSSIAR 348 ) EHUIARBUE R K/GPa YR G/IGPa R A E/GPa
4l pVDF™ 0 3.570 1.554 4.069
39%PVDF/POSS 0.0411 3.739 1.613 4.230
5%PVDF/POSS 0.0679 3.774 1.625 4264
8%PVDF/POSS 0.1047 3.901 1.669 4381
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Fig.2 The procedure of inserting cohesive elements into the initial
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Table 3 Parameters of the three types of cohesive elements in different materials
4 PVDF 3%PVDF/POSS 5%PVDF/POSS 8%PVDF/POSS
SRR BIRGRES,  kmi ) o BIMIBS,  Bnit o BIMIBS,  ghpit o BIMIBS, BRI .
/nm /MPa /nm /MPa /nm /MPa /nm /MPa
PVDF # {4k 25 35.76 2.5 35.76 25 35.76 2.5 35.76
POSS it — — 3.12 36.61 342 37.98 3.1 35.63
PVDF/POSS 4t i — — 3 39 3 37 3 35
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Fig.4 The stress—strain relations of four materials obtained from the experiments and the simulations
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