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Investigation of Metallurgical and Mechanical Properties of TIG Welded Parts for
Material Replacement

M. Moradi?, A.. khorram 2, H.. Abdollahi®
! Department of Mechanical Engineering, Malayer University, Malayer, Iran.
2 Department of Mechanical Engineering, K. N. Toosi University of Technology, Tehran, Iran.
% Department of Mechanical Engineering, Urmia University of Technology, Iran.

Abstract
In this research, metallurgical and mechanical properties of TIG welded joints were investigated. For this
purpose, TIG welding process was carried out on XH50 and Hastelloy x rolled sheets. For comparison and
feasibility of material replacement, initially elemental analysis of the two materials was accomplished and
then the properties such as microstructure, tensile strength and micro-hardness were examined for both base
and welded specimens. The results show that heat affected zone in Hastelloy x welded samples is wider than
that of XH50 welded samples and heat affected zone in Hastelloy x welded joints consists of three regions.
Despite the same tensile properties of the two materials, micro-hardness of the initial material, tensile
strength and micro-hardness of the welded joints of Hastelloy x were significantly higher than those of
XH50. The tensile strength average of Hastelloy x welded joints is approximately 31% higher than that of
XH50 welded joints due to formation of brittle phases in XH50 samples. Results reveal that Hastelloy x is
more desirable than XH50 for TIG welded parts and could be a appropriate replacement for XH50 alloy.

Keywords: TIG Welding; Material Replacement; Metallurgical Properties; Mechanical Properties.
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