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Effect of Changes in Fine Structure of the Biodegradable Plastics on through Forming
Thin Film by lon Beam Irradiation
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The objective of this study was to construct eco-material devices, in which variou
s biodegradable resins are used as the print circuit board (PCB) material, by ion beam irradiation technol
ogy and thin film formation technology. Three different parts were investigated: (1) the effect of a refor
ming layer formed on the print circuit board surface by ion beam irradiation with various ions on the adhe
sion between the biodegradable plastics and a metallic thin film, (2) the effect of a microstructural modi
fication of a biodegradable resin print circuit board on its mechanical properties, and (3) enzymatic degr
adation of a biodegradable resin circuit print board coated with a metallic thin film. Especially, with re
gard to parts (3), we were currently carrying out experiments to determine the precise hydrolysis and enzy
matic degradation behavior of a biodegradable resin board coated with a metallic film. In this report, the

results obtained thus were reported.
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Tablel Conditionsfor forming thin film.

Self-carbonization Ti thin film
layer formation formation
lon species Ar He Ar
Base pressure
6.0x10 Pa
[Pa]
Ton pressure [Pa] 2x107 Pa
Accelerative
1 5 9 1
voltage [keV]
Current density
[pA/cm?] 20
Deposition rate
- 0.15
[nm/s]
Film thickness
- About 100
[nm]
Water-cooling Used

500500 [um] 2 D00 - 500 )

SkeV

Fig.1 AFM images of PLA surfaces with He ion irradiation.
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Fig.2 Structure change of self-carbonization layer by

difference irradiation time (5 keV).
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Fig.3 Critical load (Lc) variation determined by scratch test.

(b) Treated TP. (Annealing time of 60 min.)

Fig. 4 Observation of spherulites
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Fig. 5 Changes in mechanical properties for various

annealing times.
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Changes in mechanical properties for various

PLA and PBS mixing ratio.
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