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& H: Nano-photocatalytic Materials: Possibilities & Challenges

% Z.. Semiconductor photocatalysis has received much attention as a potential solution to
the worldwide energy shortage and for counteracting environmental degradation. This
talk will introduce state-of-the-art research activities in the field, focusing on the scientific and technological
possibilities offered by photocatalytic materials. A survey of efforts to explore suitable materials and to optimize
their energy band configurations for specific applications, and the design and fabrication of advanced
photocatalytic materials in the framework of nanotechnology will be introduced. Many of the most recent
advances in photocatalysis have been realized by selective control of the morphology of nanomaterials or by
utilizing the collective properties of nano-assembly systems. The current theoretical understanding of key aspects
of photocatalytic materials will be discussed. This talk will also highlight crucial issues that should be addressed
in future research activities towards realizing practical applications in energy production and environment
remediation.
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& H: Industry Applicable Nanotechnologies for Engineering Composites: Approaches to Enhancing
Quality and Stability and Quantitative Assessment Tools

$ Z. To scale-up many promising lab-scale “nanotechnologies”, one of the big limitations is related to quality
assessment and control. In this talk, several industry applicable nanotechnolgies that have been investigated will
be introduced: (1) a bio-approach for nano-filler treatment; (2) viable nanodispersion approaches for
manufacturing stable and uniform quality and controllable nanocomposites; (3) quantitative assessment tool set
including industry friendly macro-dispersion evaluation method, a NDA method, and a damage detection
approach. In addition, the author will also briefly introduce her newly developed gummy electrolyte with high
ionic conductivity of liquid level, good mechanical properties of solid level, and excellent contact/adhesion with
electrodes, as well as special thermal protection design for promoting safety of LIBs. The novel gummy
electrolyte will have great potential for use in EV and other applications with high safety requirements.
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& H: 3D Printing of Ti alloys and Quality Control of its Products and Powder

Feedstock

B E. Additive Manufacturing (AM), also known as 3D printing, has promise for aerospace and biomedical
applications where consistency of product quality, and dimensional repeatability are essential. This paper
reports on some testing results of Ti64 made by AM using commercially produced aerospace grade Ti64
powder. This powder was atomised using the ALD EIGA process and 3 batches of powder from each lot, where
a lot weighs 1 ton, are used to in a laser powder bed EoS-M280AM system. For each powder batch at least 27
tensile samples were made and tested. The results show that,when barstock with quality that meets
requirements is used, together with stringent process control for atomisation, the consistency and repeatability
of the Ti powder can be obtained.This subsequently leads to consistent and repeatable mechanical properties in
the AM Ti64 material. The influence of post consolidation processing including hot isostatic pressing and heat
treatment on properties also is reported. The microstructures created during different processing conditions and
post treatment conditions are analysed and compared. Some examples of parts made by AM are presented and
the challenges for qualifying Ti components made by AM for aerospace and biomedical applications are
discussed.
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