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Abstract
The past four decades have seen tremendous changes and trends on composites materials
research. During this period, I have worked on a wide range of manufacturing, characterization
and mechanics problems on fibre and particulate composites based on polymer, ceramic, cement
and metal matrices. The general availability of carbon and other nanomaterials in recent years
has very much extended these composites from structural (e.g., stiffening, strengthening and
toughening) to multi-functional (e.g., friction and wear, fire retardancy, permeability, optical
transparency, thermal and electrical conductivity) applications as described in the four research
monographs [1-4] referenced below. Looking back, opportunities at the time have facilitated most
of my research. In this talk, I will reflect and give several examples to illustrate this point. These
include:
(a) Crack-wake bridging model for toughening of quasi-brittle materials such as fibre cements,
stitched and z-pinned composites, etc.
(b) Fracture mechanics models for evaluation of fibre/matrix interface properties from single fibre
pull-out, push-in and fragmentation tests
(c) Delamination toughening with interleaves of 2D and 3D nanomaterials
(d) Highly transparent and conductive thin films
(e) Electronic packaging and underfill material – high thermal conductivity, low processing
viscosity and high electrical insulation
(f) Hollow CNT/CNF hybrid electrospun anodes for LiB
(g) Ceramic nanocomposites coatings for green manufacturing
Looking ahead, I will offer a few comments on future composites research.
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