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1. Coatings (metallic, ceramic, organic, and composite

coatings)

2. Surface protection from wear and corrosion

3. 2D materials and thin films

4. Surface characterization techniques

5. Surface alloying and microstructural modification
techniques

6. Functionally graded and nanostructured coatings
High temperature coatings
Coatings produced by additively manufacturing and

solid-state processing techniques
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“A Comparative Study of Surface Hardening Using WC-Co
and WC-CrMnFeCoNi HEA Cemented Carbides Formed by
the Multi-Beam Laser Directed Energy Deposition”

Takahiro Kunimine!-*, Kaito Ebihara, Guo Wenheng?, Yorihiro
Yamashita’
! Kanazawa University, > Kanazawa University (Graduate

Student), 3 University of Fukui, * Presenter

Abstract
WC-Co cemented carbide is a metal-matrix composite

material consisting of WC and Co binder, which is commonly

used in various machining tools due to its excellent hardness
and wear resistance. In recent years, high-entropy alloys
(HEAs) have been recognized as a new type of binder material
due to their excellent mechanical properties. The laser directed
energy deposition (L-DED) is an additive manufacturing (AM)
process that builds components by simultaneously delivering
energy and materials. In this study, influence of processing
parameters on microstructures and mechanical properties of
WC-CrMnFeCoNi HEA cemented carbide formed by the
L-DED were investigated by comparing the WC-Co cemented
carbides. This research provides important insights for the
processing of the WC-CrMnFeCoNi HEA cemented carbide for
surface hardening. It was found that the incorporation of
CrMnFeCoNi HEA into the WC cemented carbide as a binder

enhanced the hardness significantly.
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