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Design and Electrical Performances of Sandwich
Multilayer PVA Capacitor Film

ZHANG Yuan-yuan ZHENG Yang-yang LUAN Zheng-qi
LIU Ya YANG Xu ZHAN Yan-hu LI Yu-chao

(School of Materials Science and Engineering, Liaocheng University, Liaocheng 252059, China)

Abstract Two polymer solution precursors, namely PVA/clay 1 wt% (A) and PVA/graphene 1
wt% (B), were alternately coated on a glass substrate with a rod coator. A sandwich multilayer structure
(ABAB---A) of PVA composite capacitor film was prepared. The dispersion state, structure, and morphol-
ogy of the material were characterized by XRD, FESEM and DSC instruments. Particularly attention was
focus on the dielectric properties and breakdown strength of such composite film. The results showed that
the multilayer capacitor film exhibited comprehensive dielectric properties as compared with that of the bi-
nary PVA/clay and PVA/graphene systems. The dielectric constant of the multilayer capacitor film in-
creased to 12. 3 (1.7 times higher than that of neat PVA), while the dielectric loss remained nearly un-
changed. In addition, the breakdown strength was clearly enhanced, thus leading to the improved energy
density of composite film.

Key words dielectric constant; dielectric loss; graphene; clay; polyvinyl alcohol; capacitor film.
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Micromagnetic Simulation of Magnetic
Skyrmions Information Carrier

WANG Bing-feng DONG Shou-zhe GUO Kai-di WU Yuan-yuan
YIN Fang-yi ZHANG Zhao HU Cheng-chao

(School of Materials Science and Engineering, Liaocheng University, Liaocheng 252059, China)

Abstract In order to solve the bottleneck in the development of information storage technology,a new
high-density information carrier, magnetic skyrmions,have attracted considerable attention. It is an impor-
tant step to realize the micro-control of the generation and transport of magnetic skyrmions for its applica-
tions in devices. Based on the micromagnetic simulation method, the spin polarized current beam is firstly
studied in detail in the nano-disk model through OOMMEF software. In the process of local current injec-
tion,we adjust the spin polarized current density,current injection time and injection current area,and get
the effect of threshold current density and injection time on the topological number of skyrmions under dif-
ferent injection current areas. In the global current injection, we realize the generation of two kinds of chiral
skyrmions,and discuss the model size effects. This work provides theoretical guidance for the research and
development of new skymions information memory with low energy consumption and high density.

Key words magnetic skyrmions;spin polarized current; micromagnetic simulation



