Optimisation of Mechanical Properties for a Gear Steel Alloy for Aero-engine Applications
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ABSTRACT
[bookmark: _GoBack]The characterisation of steel alloys, candidates for employment as a gear material for future gas turbine aero-engine, will be described. Comparative studies were initially performed on seven potential steel alloy systems, considering a range of properties including mechanical behaviour, the forgeability of the alloy, the depth and carbon content of the carburised layer alongside the prior austenite grain (PAG) size. 
A major objective was to obtain a fully martensitic microstructure through quenching, deep freezing and tempering treatment of the chosen steel alloy. Specifically, the microstructures generated from various heat treatments alongside carburising trials to improve the surface wear resistance will be characterised through metallographic and hardness assessments. The inspection methods employed to quantify the amount of carbon in the carburised layer included wavelength dispersive spectroscopy (WDS) alongside electron probe micro analysis (EPMA). Flow stress was evaluated using right circular cylinder (RCC) specimens tested under compression across a wide range of temperature and strain rate, with the associated thermo-mechanically driven phase transformations studied using differential scanning calorimetry (DSC) and dilatometry, all supporting DEFORM process modelling. 

