Accepted Manuscript % MATERIALS

EANAEAERIZATON

Evaluation of austenite volume fraction in TRIP steel sheets using
neutron diffraction

P.G. Xu, Y. Tomota, Y. Arakaki, S. Harjo, H. Sueyoshi

PII: S1044-5803(16)30942-1

DOI: doi: 10.1016/j.matchar.2017.02.028
Reference: MTL 8580

To appear in: Materials Characterization
Received date: 15 November 2016

Accepted date: 26 February 2017

Please cite this article as: P.G. Xu, Y. Tomota, Y. Arakaki, S. Harjo, H. Sueyoshi ,
Evaluation of austenite volume fraction in TRIP steel sheets using neutron diffraction.

The address for the corresponding author was captured as affiliation for all authors. Please
check if appropriate. Mtl(2017), doi: 10.1016/j.matchar.2017.02.028

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


http://dx.doi.org/10.1016/j.matchar.2017.02.028
http://dx.doi.org/10.1016/j.matchar.2017.02.028

Evaluation of austenite volume fraction in TRIP steelsheets using neutron diffraction
P.G. Xu®, Y. Tomota®, Y. Arakaki®, S. Harjo*and H. Sueyoshi®
Author to whom correspondence should be addressed. Tel: +81-29-282-6885, Fax:+81-29-282-6038,
E-mail:xu.pingguang@jaea.go.jp.
aJapan Atomic Energy Agency, 2-4 Shirakata, Tokai, Ibaraki, 319-1195, Japan;
bNational Institute for Materials Science, 1-2-1 Sengen, Tsukuba, Ibaraki 305-0047, Japan;
¢JFE Steel Co. Ltd.,2-2-3 Uchisaiwai-cho, Chiyoda-ku, Tokyo 100-0011, Japan
Abstract: The volume fractions of austenite in hot rolled and heat treated TRIP steel sheets were evaluated
using time-of-flight (TOF) neutron diffraction through four different methods. They include the conventional
analysis method with random texture assumption, the conventional correction method of (hkl) peak intensities,
the Rietveld refinement method using the simply summed spectrum without distinguishing the specimen
orientations of all the TOF spectra, and the combined Rietveld analysis method for multiphase textures and
constituent phase volume fractions. It was found that for a nearly random TOF spectrum obtained by the
simple summation of all the measured TOF neutron spectra, the Rietveld refinement provided a relative
satisfactory evaluation precision for the austenite volume fraction. Moreover, the precision can be further
improved through the simultaneously combined Rietveld analysis method for multiphase textures and
constituent phase volume fractions through using all the measured TOF neutron spectra directly. If the texture
measurement is unavailable, it is suggested to measure the TOF neutron spectrum through setting the
scattering vector along the transverse direction (TD), and to analyze the fausing conventional correction
method of (hkl) peak intensities. In addition, together with the microstructure observations and the tensile
properties evaluation of these TRIP steels, it was confirmed that the increment of faevidently improved the

combinations of tensile strength and uniform elongation (TS[TUEI)of TRIP steels.
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