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Microstructural changes and mechanical properties of Zr-Nb alloy in
different directions after multidirectional free hot forging

Ali Rajaee'!, Mohsen Asadi Asadabad?

1. Department of Materials and Polymer Engineering, Hakim Sabzevari University, Sabzevar, Iran.
2. Nuclear Science and Technology Research Institute, Tehran, Iran.

Abstract:
In this research, microstructure changes in different directions after multi-directional free

forging were investigated. For this purpose, the alloy ingot containing 1% niobium was
homogenized and cooled in air. Next, after preheating, the ingots were forged by an isothermal
multi-directional free forging process. The microstructure of the as-cast and forged samples was
examined by optical microscopy, and the phase changes were also examined by X-ray diffraction
analysis. Also, the hardness of the samples was evaluated by the Vickers method in different
directions. The results of the investigations showed that after forging, the microstructure includes
a wide range of alpha spherical grains elongated along the forging direction. Along the directions
of 30 and 60 degrees, the high strain rate created during forging caused the nucleation of new
secondary alpha grains and elongated alpha grains in the forging direction. The hardness
measurement results revealed that the highest hardness was related to the zero-degree forging
direction due to the high-volume fraction of the alpha phase, its morphology, and grain refinement
caused by the hot forging process.

Keywords: Zr-Nb Alloy, Microstructure, Multidirectional Free Hot Forging.
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