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Abstract 
 TiAl-based are under great consideration as potential replacements for Ni-based superalloys. The demand of TiAl based alloys has increased greatly in the past two decades due to their potential to produce low density aero engine parts such as low pressure turbine blades and vanes, bearing supports, compressor casings, high and low pressure hangars, frames and low pressure brush seal supports, which enable the manufacturing of more energy efficient engines, which lead to reduced fuel consumption in aerospace vehicles. However, the poor ambient temperature ductility of TiAl based alloys limits their application due to challenges faced in process ability. In attempt to mitigate the challenges experienced in the fabrication of TiAl-based alloys using traditional processes, the effects of combining LENS as a fabrication method with ternary alloying using Mn, is studied in this work with the aim to produce Ti-Al-Mn parts with improved ductility. This work aims to design a high quality alloy with well balanced mechanical properties which include improved ductility and engineering strength. This investigation is carried out by close analysis of the influence of the microstructure on mechanical properties. This investigation also allows for the establishment of the most appropriate combination of LENS parameters which results in improved ductility, strength and process ability, by optimizing Al and Mn feedrates and studying the effects by examining the hardness values and phases present within the structure. Parameters which were optimized in this work include laser power, powder feedrates and Argon carrier gas flowrates.
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Figura 1: The effects of Laser Energy Per Unit Length on thermal gradients displayed in the graph. 
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Figura 2: Microstructure of as produced Ti-Al-Mn
Recent Publications (minimum 5)
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Ti-Mn

				LEPUL = 417,730								LEPUL = 459,072								LEPUL = 375,605								LEPUL = 500,806								Tm(K)		1943		Time to build one line(s)		0.8346774194		x (cm)		1

		Mn Feedrates		Ts		HV		dT/dx		dT/dt		Ts		HV		dT/dx		dT/dt		Ts		HV		dT/dx		dT/dt		Ts		HV		dT/dx		dT/dt

		0.3		1579.97		543.862		363.03		434.9344927536		1212.959		522.7923		730.041		874.6384927536										894.211		573.9939		1048.789		1256.5201545894

		0.5		1552.618		531.7739		390.382		467.7040386473		1209.297		506.6613		733.703		879.0258164251										885.042		509.9273		1057.958		1267.505236715

		0.7		1590.001		612.1796		352.999		422.9166763285		1199.787		522.5386		743.213		890.4194396135										890.194		523.6349		1052.806		1261.3327922705

		0.9		1554.073		612.1796		388.927		465.9608502415		1201.967		612.2496		741.033		887.8076521739		1932.6		582.044		10.4		12.4599033816

		1.1		1511.628		640.868		431.372		516.8128309179		1151.551		629.32		791.449		948.2094299517		1754.644		651.79		188.356		225.6632270531

		1.3		1198.45		667.206		744.55		892.0212560386		1087.93		687.7375		855.07		1024.4316908213		2005.104		690.7684		-62.104		-74.4047922705
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		Ar carrier gas flow rate( L/min)		Al feedrate= 1,5 rpm-HV		Al feedrate = 2,0 rpm -HV

		3		509.056		468.611

		4		528.5		464.056

		5		522.056		473.389

		6		535.556		498.889
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Effect of Argon Carrier Flowrates on Hardness




