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Stellite alloys are cobalt-based alloys, which display exceptional performance in resisting severe wear and corrosion as well as high-temperature degradation. The main alloying elements of these alloys include chromium (Cr) and tungsten (W) or molybdenum (Mo) as well as a certain amount of carbon (C). 700 Series Stellite alloys such as Stellite 706, Stellite 712 and Stellite 720 contain high C content ( 1 wt.%) with different levels of Mo between 5 wt.% and 18 wt.%. They are designed for the scenario where severe wear and corrosion occur simultaneously. These Stellite alloys are relatively new and have been less studied compared to conventional Stellite alloys such as Stellite 6 and Stellite 21. This has limited their application, therefore the present research is aimed to investigate the microstructure, phase transformation, hardness, wear and resistance, of these 700 series Stellite alloys using scanning electron microscopy (SEM) with an EDAX energy dispersive X‑ray (EDX) spectroscopy, X‑ray diffraction (XRD), differential scanning calorimetry (DSC), a Rockwell hardness tester, a pin-on-disc tribometer, and various electrochemical methods, respectively. It is found that both carbon and molybdenum contents influence the microstructures of these alloys significantly. The former determines the volume fraction of carbides in the alloys and the latter governs the amount of Mo-rich carbides precipitated in the alloys. The hardness and wear resistance of these alloys increase with the carbide volume fraction. The electrochemical corrosion test is performed on these alloys in three distinct media: basic morpholine (pH 9.5), salty 3.5 wt.% NaCl and acidic Green Death solution. The obtained potentiodynamic polarization curves are analyzed and the specimen surfaces after the corrosion tests were examined using SEM/EDX. The experimental results show that the Stellite alloys are all able to form protective oxide film on their surfaces owing to high Cr content and the corrosion performance of these alloys strongly depends on the oxide film behavior on the specimen surfaces in the corrosive media under the polarization tests. The effects of C and Mo contents on the corrosion resistance of these alloys are analyzed and discussed.
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