Investigation of Wind turbine parts by using Ni-Ti
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Abstract

This study investigated the microstructure, macro-hardness and micro-hardness measurements, wear behavior, corrosion behavior and phase transformation behavior of the as-cast Ti50Ni50 shape memory alloy (SMA).  The transformation temperature of one stage martensitic reaction B2↔B19 is associated with the forward (Ms) and reverse (As) martensitic transformations, respectively. All experimental DSC results such as martensitic transformation peaks (M*) and reverse austenitic transformation peaks (A*) are investigated. The microstructure of the studied SMAs (Ti50Ni50) showed that there are two types of precipitated second phase particles. The first one is Ti2Ni which mainly located at grain boundaries and carbide inclusions (Ti-C) phase distributed inside the matrix and there were no inter-metallic oxides observed in the sample from the center, mid-radius or edge of the 30-mm diameter ingot. Moreover, the micro-hardness measurement gives a good indication about the mechanical properties of the as-cast Ni50Ti50 alloy. The effect of the ceramic mould on the cast Ni-Ti alloy was observed by forming a thin layer of [Si+Zr] at the cast edge. The DSC study obtained the transformation temperatures of B2↔B19 , where the direct transformation of B2→B19 were Ms= -19.8°C, M*= -35.7°C and Mf= -56.6°C. The reverse transformation of B19→B2 were as follows: As=110.5°C, A*=120.6°C and Af=131.8°C. The wear rate of the investigated Ni-Ti alloy was increased as the sliding speed is increased due to increasing the shear stress over the worn surface. The corrosion behavior was also studied in Hank’ solution and obtained a value of 1.145×10-2 mm/year.

