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4. Conclusion

The present work demonstrated the effect of rolling conditions
on the microstructures and mechanical properties of PLA in a cold
rolling process, which is an industrially relevant plastic processing
technique for large-scale production. The crystal morphology, crys-
tallinity, molecular orientation, and mechanical properties of the
rolled PLA were investigated in detail. Based on the results obtained,
the most important factors influencing the plastic processing of PLA
for industrial applications are listed below.

1. Plastic deformation occurred more easily on the surface than in
the interior of the PLA. The deformation layer expanded with
the increase of the rolling ratio. Moreover, at a high rolling ratio,
crystalline destruction and high molecular orientation occurred
in the core layer of the rolled PLA.

2. The rolling process did not influence the thermal properties of
the PLA. However, the crystallinity of PLA decreased as the rolling
ratio increased.

3. The rolling process did not change the crystal type of PLA and
contributed to the increase of the PLA orientation degree.

4. The microhardness distributions of the PLA with lower rolling
ratios were divided into three regions, i.e., a rise, a decline, and
a plateau. An appropriate rolling ratio (e.g., � = 40% and 60%)
was necessary to produce a homogenized polymer, which could
improve the original mechanical properties of the PLA.
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