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Nhirng déng gbép méi caa luan an:

1. Xay dung quy trinh cong nghé va tong hop thanh cong vat liéu BaTiOs nano
voi kich thudce hat trung binh khoang 100 nm st dung phuong phép thiy nhiét.

2. Ché tao thanh cong goém ap dién CS-BaTiOs st dung phwong phap thiéu két
thuong tir vat liéu dau vao kich thude nano. Gém CS-BaTiOs ¢6 nhiét d6 thiéu két thép
hon va tinh chit dién tot hon so véi cac vat liéu kich thuéc micromet.

3. Ché tao thanh cong gbém ap dién TSS-BaTiOs sir dung phuong phép thiéu két
hai budc tir vat liéu dau vao co kich thude nano. Tinh chét ap dién ciia gbm ché tao bang
phuong phap thiéu két hai budc 16n hon 1,56 1an so véi phuong phap thiéu két thuong.

4. Ché tao thanh cong bién tir thity 4m kiéu Bimorph hdn hop trén co s& gbm &p
dién méi BaTiOs thiéu két hai budc.

5. St dung chuong trinh mé phong Comsol Multiphysics dé khao sat dic trung
cong hudng va 4m hoc cua bién tir Bimorph hdn hop trén co s& gdm BaTiOs thiéu két
hai budc. Cac thong s6 d6 dich chuyén cau triic, mirc ap suat am, dap tng dién ap truyén
ctia bién tir dugc nghién ciru va cho thay sy phu hop gitta mé phong véi thuc nghiém.
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The new contributions of the thesis:

1. Developed a technological process and successfully fabricated BaTiO3
nanomaterials with an average particle size of about 100 nm using the hydrothermal
method.

2. CS-BaTiOz piezoelectric ceramics were successfully produced utilizing
conventional sintering from nanoscale starting materials. In comparison to
micrometer-sized materials, CS-BaTiOz ceramics exhibit lower sintering temperatures
and superior electrical characteristics.

3. TSS-BaTiOs piezoelectric ceramics were successfully manufactured utilizing
two-step sintering from nanoscale raw materials. Ceramics created through two-step
sintering exhibit a piezoelectric property that is 1.56 times larger than ceramics
produced through conventional sintering.

4. The new two-step sintered BaTiOs piezoelectric ceramic was used to successfully build
a Double Bilaminal-type hydroacoustic transducer.

5. Investigating the resonance and acoustic characteristics of the Double Bilaminal
transducer based on two-step sintered BaTiOz ceramics using the simulation software
Comsol Multiphysics. The characteristics of structure displacement, sound pressure level,
and transducer voltage response were examined and demonstrated consistency between
modeling and experiment.
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