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Investigation on the Effects of Temperature and Time of Austenitizing Heat Treatments
on the Behavior and Corrosion Mechanism of Hadfield High-Alloy Steel

M. Sabzi Young Researchers and Elite Club, Dezful Branch, Islamic Azad University, Dezful, Iran.

M. Sabzi Young Researchers and Elite Club, Dezful Branch, Islamic Azad University, Dezful, Iran.

A. Monshi Department of Materials and Metallurgical, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran.
Abstract

In this study, corrosion behavior of Hadfield steel after austenitizing in the temperatures 1000,1075,1150 and 1225°C for 0.5 and 1
hour was investigated. To do this, 4 Y-form casting blocks of Hadfield steel were prepared first and then dissolution austenitizing
heat treatment was applied to them. Evaluation of the microstructures was conducted by optical microscopy. Corrosion morphology
of samples were investigated by scanning electron microscopy and X-ray diffraction was used for the analysis of phases formed in
the microstructure. For evaluation of corrosion behavior, potentiodynamic polarization and electrochemical impedance spectroscopy
methods were used in the 3.5% NaCl solution. The results of both methods showed that sample which austenitized in the
temperature of 1225°C for 1 hour, had got higher corrosion resistance, lower corrosion current and more noble corrosion potential
compared to sample which austenitized in the temperature of 1000°C for 0.5 hours. Also, scanning electron microscopy images
from corrosion morphology indicated that decreasing in austenitizing temperature in the heat treatment process of Hadfield steel, led
to occurrence of micro-galvanic localized corrosion.

Keywords: Hadfield manganese steel, corrosion behavior, electrochemical impedance spectroscopy, potentiodynamic
polarization, austenitizing heat treatment
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