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Introduction

Chemical compositions & as-cast microstructures of the alloys [2-4]

• The corresponding supplemental proceeding TMS is available; see pp.659-668.

Decreasing

  Mn and increasing Cr in the cast Cantor's alloys and their MC-strengthened versions induce significant improvements for their oxidation behaviors at high temperature [1]. But these changes in the chemical composition may have also consequences on the microstructures, the refractoriness and the high temperature mechanical properties. The aim of this work is first to perform differential thermal analyses (DTA) for specifying the temperatures of starts and stops of melting and solidification. Second, it is also to characterize the creep resistances of these alloys by the mean of 3 points flexural creep tests, carried out at several temperatures in the [1,000 -1,200°C] range for several values of the induced maximal tensile stress varying ranging from 10 to 20 MPa.

•

  "Mn1Cr1" is the original Cantor's alloy (equimolar in Co, Ni, Fe, Cr and Mn) in a conventionally cast version; "Mn0.5Cr1.5" is a modified version resulting from a decrease in Mn (× 0.5 → 10 at.%) and an increase in Cr (× 1.5 → 30 at.%) ; both of them are single-phased • "Mn1Cr1TaC" and "Mn0.5Cr1.5TaC" are developed from the quinary "Mn1Cr1" and "Mn0.5Cr1.5" alloys respectively; they additionally contain 4 wt.% Ta and 0.25 wt.% C; their matrixes are similar to the two quinary alloys (except the additional presence of about 1 wt.%Ta in solid solution); eutectic TaC carbides, located in the interdendritic spaces, are present in their microstructures • "Mn1Cr1HfC" and "Mn0.5Cr1.5HfC" are the "Mn1Cr1" and "Mn0.5Cr1.5" alloys modified by the addition of 4 wt.% Hf and 0.25 wt.% C; their matrixes are similar to the two quinary alloys described above (notably: no Hf in solid solution); eutectic HfC carbides are present in the interdendritic spaces; some blocky HfC carbides -probably of a pre-eutectic nature -also formed, forming clusters. Dependence on their Mn and Cr contents of the microstructures, melting range and high temperature creep behaviors of Cantor's alloy and versions strengthened by MC carbides Corentin Gay 1 , Pauline Spaeter 1 , Nassima Chenikha 1 , Lionel Aranda 2 , Patrice Berthod 1,2 1 Faculté des Sciences et Technologies, Campus Victor Grignard, F-54500 VANDOEUVRE-LES-NANCY (France) 2 Institut Jean Lamour, CNRS (UMR 7198), 2 allée André Guinier, Campus Artem, F-54000 NANCY (France) patrice.berthod@univ-lorraine.fr DTA results Decreasing the Mn content and increasing the Cr one induced refractoriness improvement • The presence of the TaC or HfC eutectic carbides shifts downwards the melting or solidification temperature ranges 3 points bending creep results at 1000°C • "Mn1Cr1" and "Mn0.5Cr1.5" deformed rather slowly under 10 MPa; the most resistant among the two is clearly "Mn0.5Cr1.5"; unfortunately, for 20MPa the behavior of "Mn0.5Cr1.5" is considerably worse • The influence of the presence of carbides is contrasted: TaC allows the Mn1Cr1 base behaving much better while this is more to be discussed in the case of the Mn0.5Cr1.5 base • Adding HfC seems less efficient than adding TaC for reinforcing the Mn1Cr1 base (due to the presence of some HfC clusters which tends, at constant Hf and C contents, to lower the script HfC presence between dendrites?) Conclusion Clearly, the contents in Mn (the less refractory element in the Cantor's composition) and in Cr (the most refractory one), have both an influence of the melting range of the three types of alloys: the carbide-free ones, the TaCcontaining ones and the HfC-containing ones. Decreasing the Mn content and increasing the Cr one at the same time induce an increase in solidus temperature, with possible favorable consequence on the creep resistance. An increase in liquidus temperature can be also noted and this may influence the castability of the alloys. Concerning the creep resistance, no certain effect of these refractoriness differences was proven with the creep tests which were performed. This is much more the presence or not of TaC or HfC carbides which plays an important role for the creep resistance.
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