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Dr Kostas Senetakis is an Associate Professor at City
University of Hong Kong and the in-charge academic of
the Geomechanics Research Laboratory. He has
background in earthquake engineering, geomechanics
and tribology engineering. In the past, he held
research/academic positions in Greece, Hong Kong,
Thailand and Australia and has spent important part of
his work with his team in the development of advanced
grain-scale experimental setups in the surface and
interface analysis of materials, soil dynamics and
granular matter research with emphasis in wave
. propagation and energy dissipation problems. He has

contributed overl30articlesin international journals and
currently he serves as the Guest Editor of Granular Matter among other journals as well
as EBM of Canadian Geotechnical Journal and Geomechanics and Geophysics for Geo-
Energy and Geo-Resources.

Title: Recent progresses in experimental tribologyat the small scale: Applications in
engineering geology, granular matter and petroleum geomechanics research

Abstract

Granular materials are encountered in a broad range of problems and natural systems,
for example landslides, powders in industrial systems, gouges in faults/joints,
sediments and saprolitic igneous rocks. Granular materials display complex behavior
which is contributed by their multi-phase and particulate nature as well as their multi-
scale characteristics. Their analysis necessitates discrete-based approaches, such as the
implementation of DEM numerical modeling. This implementation uses contact
mechanics parameters, for example interparticle friction and contact stiffness, and the
literature has suggested that this input controls the output and interpretations of
discrete-based simulation results. However, over the previous decades, researchers
overlooked the complexity of the interparticle parameters making assumptions which
are often unrealistic. This talk will focus on recent progresses in developments in
experimental tribology and the analysis of the constitutive behavior of grain
contacts/interfaces through micromechanical-based experimentation, which offer
insights into the physics of particulate matter and control the load transfer mechanisms
and their bulk behavior. Emphasis is placed in applications related to geomechanics and
granular matter research as well as petroleum geomechanics problems and the analysis
of geological structures such as faults and joints. The broad range of scales involved,
from kilometer to nanometer-level, is highlighted and it will be attempted to describe
the morphological and elastic parameters which influence the tribological behavior of
interfaces as well as role of abrasion.Application of contact mechanics models and their
shortcomings in describing the tribological response of natural interfaces will also be
reviewed.
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Title: Deformation and fracture mechanisms of high-strength steel

Abstract

High strength steels are widely used in various industries. Understanding the
deformation and fracture mechanism of high strength steel plays a key role on the
development of new class of high strength steel. The first part of the present work revisit
the twinning-induced plasticity (TWIP) effect on the strain hardening mechanism of
TWIP steel. It is found that TWIP effect has trivial effect on the strain hardening of
TWIP steel. Instead, carbon-induced high dislocation in TWIP steel is the major
mechanism responsible for the high strain hardening of TWIP steels.

The second part of the talk discusses the mechanism responsible for the high yield
strength, good uniform elongation, excellent fracture toughness in a newly developed
Deformed and Partitioned (D&P) steel. The D&P steel achieve the best combination of
yield strength-uniform elongation (2.2 GPa and 16%, respectively) [1]. In the same time,
“high yield strength induced grain boundary delamination” mechanism is activated in
the D&P steel, obtaining the best combination of yield strength-fracture toughness
(~2GPa and 101 MPa.m'2, respectively) [2].

References

[1] B. B. He, B. Hu, H. W. Yen, G. J. Cheng, Z. K. Wang, H. W. Luo*, M. X. Huang*,
High dislocation density—induced large ductility in deformed and partitioned steels.
Science 357, 1029-1032 (2017)

[2] L. Liut, Qin Yut, Z. Wang, Jon Ell, M. X. Huang®*, Robert O. Ritchie*. Making
ultrastrong steel tough by grain-boundary delamination. Science 368, 1347-1352 (2020)
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