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Abstract: Biomimetic artificial basilar membrane being a core part of artificial cochlear requires performance evaluation
through aging test. To evaluate the aging properties of PVDF piezoelectric membrane used for artificial basilar membrane,
its mechanical properties such as tensile strength and elastic modulus and piezoelectric property such as piezoelectric con-
stant were measured. The aging test conditions and acceleration constants were calculated based on Arrhenius model. The
changes in tensile strengths and elastic moduli measured were less than 10~20% after aging test equivalent for 10 years.
The piezoelectric constants were decreased drastically to 80% of its initial value in the early stage of the aging test and
expected to decrease slowly down to 65% over 10 years. The experimental results show the reliability of totally implantable
novel artificial cochlear and will contribute its commercialization.
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Figure 1. Test specimen for mechanical properties of PVDF film.

Table 1. Preparation of Test Specimens

Test Specimen

PVDF Film Kynar®, 25 um

Fabrication Process E-beam evaporation
Cr/Au (10 nm/100 nm)

Heat Treatment Furnace

Material Deposition

Aging Tester

Microload System

Load Cell: 2 k@ i

: L)
10 mm/min
('F)l!"l

Figure 2. Tensile tester for mechanical properties of PVDF Film.
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Figure 4. PVDF artificial basilar membrane.
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Table 2. Equivalent Days for Each Aging Temperatures and Days
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Figure 5. Tensile strengths of aged PVDF film.
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Figure 6. Tensile strengths of aged Au coated PVDF film.

agngTenp. ooy M TG S Tdms isdms odws o0 dms
65°C 28.5 7.21 7 14 50 108 216 432
75°C 385 14.42 14 29 101 216 432 865
85°C 48.5 28.84 29 101 202 432 865 1730
100°C 63.5 81.57 82 163 571 1224 2447 4894
120°C 83.5 326.29 326 653 2284 4894 9789 19577
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Figure 7. Elastic moduli of aged PVDF film.
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Figure 8. Elastic moduli of aged Au coated PVDF film.
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Figure 9. Variation of the elastic moduli with the aging temperature.
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Figure 10. Piezoelectric constants of each sample.
Table 3. Piezoelectric Constants at Each Channel
pC/N Min Max Max/Min
#1 1.63 4.48 274%
#2 1.86 5.43 291%
#3 3.04 5.73 188%
#4 2.21 4.48 202%
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Figure 11. Degradation rate of piezoelectric constant of specimen
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