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Abstract: Thermal shrinking behaviors of uniaxially oriented polyvinyl alcohol (PVA) films with cellulose fibers were
studied. Thermal annealing process with optimum temperature and time resulted in the decrease of thermal shrinkage in
uniaxially oriented PVA film due to the heat setting in chain orientation. Beside thermal annealing, the thermal shrinkage
could be reduced by adding cellulose fibers in PVA. It was found that micro cellulose fiber is more effective than nano
cellulose fiber in order to obtain less thermal shrinkage. However, micro cellulose fiber caused the lowering of optical
transmittance because of relatively poor mixing with PVA compare to nano cellulose fiber. As a result, uniaxially oriented
PVA film with nano cellulose fiber is found to be a more appropriate material for the polarized film in optical applications
with increasing dimensional stability as well as maintaining of transmittance.
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Figure 1. TMA thermal spectra of uniaxially oriented PVA films
(6x).
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Figure 2. TMA thermal spectra of uniaxially oriented PVA films
with micro cellulose fibers (6x) at different annealing conditions: (a)
80 °C for 10 min; (b) 90 °C for 10 min.
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Figure 3. Optical properties of uniaxially oriented PVA films (6x)
annealed at 90 °C for 10 min: (a) transmittance; (b) haze.
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Figure 4. TMA thermal spectra of uniaxially oriented PVA films

with nano cellulose fibers at different annealing conditions: (a)
80 °C for 10 min; (b) 90 °C for 10 min.
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films (6x) at different annealing temperature for 10 min.
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Figure 6. Effect of annealing conditions on the birefringence of uni-
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annealing conditions: (a) 80 °C for 10 min; (b) 90 °C for 10 min.
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