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Investigation of Martensite transformation induced by plastic deformation
on an austenitic stainless steel using XRD and OM methods

M. Sadough-Vanini, Ph.D

Assistant Prof. Of Mech. Eng. Dept.
Amir Kabir. Univ. of Technology

ABSTRACT:

Austenitic stainless steel(Fe-Cr-Ni) of the type 18-8 transforms into The martensite
phase due the effect of plastic deformation. This transformation can occur at a
temperature lower than M, point or by holding it at temperatures lower Than M, point,
The result of this transformation is a e phase with HCP crystal structure and an "o’
Phase with BCC crystal structure. Studying of phase transformations were carried out
using an optical microscopi (OM) and an X.ray diffraction (XRD). It was shown that "
austenite phase under the effect of plastic deformation develops by one the following
mechanisms:

1- By creating "e" phase and then o'" phase. (y » ¢ - o).
2- Direct phase transformation (v - o').
The speed of phase transformation in this mechanisem depends on the ease of "e” phase

Y8/ seeSpmal



formation and the phase change itself depends on o’ * phase. This problem is closely
‘ related to the dimensions of "e" parameter phase crystal particularly to Parameter C of
the HCP lattice. In this paper, the result of above investigations on the 304L alloy using
OM and XRD techniques is presented for fatigue and tensile tests at room temperature

and at liquid nitrogen temperature.
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