Designing Superhard Materials: Rhenium Diboride
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I i Through solid-sclution hardening, we are able to increase the hardness
»  Arc-melting synthesis using 50 = 120 Amps of current with ing applied load is a universal 0, ! w0
Re +2.58 — ReB, (metalic pellety +0.58 phenomena. known as the indentation size effect reRa sty ot “‘""R“”;:"‘“;.::_"“ 2 Highas Isade were mirial
compa o pure ReB.. s may al ed to nor-i
+  Solid-state furnace reaction + Addition of 2% TiB, in ReB, increased the hardness (6.4% - 26.1%) selection of the dopant. Due to the lower hardness of TiB, compared to
Re+28 — ReB, (powder) aver a load range of 0.49 to 2.9N. ReB,, formation of precipitates will not impede dislocation movement.
+ ReB, doped with 2% Ti exhibits an increase at all loads with the However, grain size hardening of ReB, holds high potential for
H. Y. Chung et &l Science 318,439, (2007) highest increase of 14.4% at the lowest applied load (0.48 N) increasing the hardness of the material through grain size reduction and
localization of dislocations.
ReB, l-lardenlng +  Solid-solution hardening with Ti fails to provide a substantial hardness

increase at high loads
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