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Behavior of AISI410 martensitic stainless steel under
different heat

Abstract

Martensitic stainless steels due to their good mechanical properties are widely used, but to
achieve optimal and maximum properties in specific applications such as oil, petrochemical
and aerospace industries, the extensive research is needed to improve its functionality.
Heat treatment is one of the most appropriate method to achieve this goal. The use of
these steels in industrial applications requiring Heat treatment parameters are properly
selected. Properties of martensitic stainless steels is strongly influenced by the chemical
composition of matrix after Heat treatment, especially carbon and chromium content. As a
result dissolution of carbides during heating and their deposits while cooling, which plays a
major role on the properties of steel. Therefore, the effect of austenitization temperature
and tempering temperature on the microstructure and mechanical properties of
martensitic stainless steel AISI410 as the base martensitic stainless steel was studied. In
order to better understand and more precisely the microstructure and mechanical
properties of the steel in different heat treatment conditions and to determine the optimal
cycle, different regimes Heat treatment was applied on steel AISI 410. Studies show that
the most suitable Heat treatment cycle consisting of austenitization temperature in the
range of 1010°C and tempering of steel is in the range of 700 to 760°C. As regards one of
the major applications of steel as the wellhead valves, so should toughness be high.
Therefore, impact test was carried out at a temperature of -18 °C. The results show that
precipitated fine carbides of M,; Cg instead M, C; carbides (which causes secondary
hardening in the steel.) In the ferritic matrix and the tempered martensite lathes and
reducing harmful elements such as phosphorus from the grain boundaries increases the
toughness of the steel in this the temperature range.

Keywords: martensitic stainless steels, mechanical properties, dissolution of Carbide,
alloy carbides, optimum heat treatment cycle.
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