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Toward the advancement of maintenance technology to support the social infrastructure

FACULTY MISSION & FEATURE

> Improving quality of life (QOL) of materials and machinery

In this laboratory, with the keyword “improving the quality of life (QOL) of materials and mechanical systems”,
we are conducting research to improve the reliability and stability of the system by improving the functionality
of each machine component. Aiming to improve the potential of the system and to realize an energy-saving
and highly efficient mechanical system, in addition to the conventional “function and shape design®, the
concept of “integration of functions”, higher reliability and durability We are engaged in research for the
design of high-performance machines. The main research topics are as follows.

> International Collaboration Research and Exchanges of Faculties and Students
We have a lot of international collaboration projects-with the research institutes in France, Germany, Russia,

Associate Professor Concurrent Professor China, and so on. Students belonging to our lab have many chances to talk and discuss with foreign scientists.
: _ They can study and experience not only research but the difference in culture, lifestyle, view of social life of
Hiroyuki MIKI Tetsuya UCHIMOTO other countries. We hope that students be active at global issues.

Concept in new material development

® To make materials in new ways ® To develop materials with new functions ® To propose a system using newly developed materials
» Development of dynamic crystallization technology of powder by “compressive force and shear force” » Development of electromagnetic functional materials for
Compression shearing method ”sensing and actuators”.
Molding methods (at room temperature)(COSME(RT)) i _ _
requirement for materia Consolidation method of thin metal plate from powder materia Thin film sensor composed of diamond-like carbon (DLC)
simultaneously at room ~ relatively lower temperature (300°C )
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Conventional methods (Powder metallurgy, Casting, etc.)
Problems =2 degradation of material properties
» Phase transformation » Oxidation
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| Evolution of resistance

# Chemical compound (Composites) Shearing force P | : 0005 |
COSME-RT RREASNEESTTH By - ' oo bozzcaeat s Of DLC fatigue sensor
(Compression Shearing Method at Room Temperature) ZE:”H“{S?L”'LSE. s T Consalitation process by COSME I : IRIRE accord | ng tO repeated
| L | s bending
_ PVD-PECVD hybrid deposition system
Mechanism Strategy

Investigation the bonding process of powder particlesin different scales

Multimaterial joint by
compression shearing method
at room temperature

In previous studies?): Forming condition was decided by ‘Trial and Error’

Pure metal
(compare with
previous study)

Composite

The powder particles are bonded by a repetitive plastic deformation (to fill void)
(compare with

and a removal of oxide film due to compression stressand shearing strain applied
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Removal of oxide film, _

Bonding on contact surface . ” )
Threshold of hﬂnding + ? Euun{!aw BLEOWHEEPAtHESS -
How much deformation, shearing strain and stress applied are needed? (Bonding) “\— S h a pe m e m O ry a I on fo r
Clarification of threshold of bonding =» Feedback on COSME-RT - g - -
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