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Abstract - 1

Additive manufacturing of composite materials has advanced

fabrication of complex designs, while maintaining the strength of fiber
reinforcements. In this talk, we will share 3 case studies. First, we
utilize 3D printing to produce bio-inspired helicoidal laminates that
have impact resistance capabilities. Load-history data and X-ray
micro-computed tomography images elucidate impact damage mechanisms that are
altered by fiber layup. Second, we investigate the effects of hygrothermal degradation on
3D printed composites. Tensile tests and impact tests reveal the influence of fiber
reinforcements when mechanical properties are reduced due to extreme high humidity
moisture environments. Third, we explore the circular economy of 3D printed composites
by combining mechanical recycling and additive re-manufacturing to recycle composite
materials and reduce end-of-life cycle waste. The challenges and potential applications of

3D printed composites will be discussed.

Bio

Dr. K.T. Tan is a Professor in Mechanical Engineering at The University of Akron (UA),
Ohio, USA. He joined the university as an Assistant Professor in 2014, received
promotion to Associate Professor and indefinite tenure in 2020, and was promoted to Full
Professor in 2025. He was a research scientist at the Institute of Materials Research and

Engineering, Singapore in 2013-2014. He received his post-doctoral training in 2011-



2013 at Purdue University, School of Aeronautics and Astronautics. Dr. Tan earned his
Ph.D. in Aerospace Engineering at Tokyo Metropolitan University in 2011, and his B.Eng.
and M.Eng. in Mechanical Engineering at the National University of Singapore in 2004
and 2006 respectively. Dr. Tan’s primary research interests and expertise lie in the field
of advanced composite materials, mechanical metamaterials, and biomimetic structures.
His research has been funded by the US National Science Foundation (NSF), US Office
of Naval Research (ONR), other government agencies and industrial partners. He is the
Associate Editor of International Journal of Lightweight Materials and Manufacture
(IJLMM), and is in the Editorial Advisory Board of Composites Science and Technology
(CST). Dr. Tan is currently the Vice-President of the American Society for
Composites (ASC). He serves as the Director of the Center for Advanced Materials
Performance (CAMP) at UA.
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