FERESAM I I 2 T EH 5 1 > 707 7 LIV BT %
BELN T DIV D52 &

BOBEKS NERES, B BANC, TN SR Y (emERks

Effect of Scattering Vector of Neutron Diffraction for
Rolled Steel Sheets on Neutron Diffraction Line-Profile Analysis

Kenta HANAWA?, Yusuke ONUKI®, Hidekazu TODOROKI, Yoichi SAITO,
Shigeru SUZUKI" and Shigeo SATO®*

" College of Engineering, Ibaraki University
4-12-1, Nakanarusawa-cho, Hitachi-shi, Ibaraki 316-8511, Japan
® Frontier Research Center for Advanced Atomic Sciences, Ibaraki University
162-1, Shirakata, Tokai-mura, Naka-gun, Ibaraki 319-1106, Japan
‘Nippon Yakin Kogyo Co., Ltd.
4-2, Ojima-cho, Kawasaki-ku, Kawasaki-shi, Kanagawa 210-8558, Japan
4 Institute of Multidisciplinary Research for Advanced Materials, Tohoku University
2-1-1, Katahira, Aoba-ku, Sendai-shi, Miyagi 980-8577, Japan

¢ Graduate School of Science and Engineering, Ibaraki University

4-12-1, Nakanarusawa-cho, Hitachi-shi, Ibaraki 316-8511, Japan

(Received 4 December 2016, Revised 23 December 2016, Accepted 24 December 2016)

We investigated the effect of the relationship between the scattering vector of neutron
diffraction and the sample direction processed by cold-rolling on line-profile analysis. It was
revealed that dislocation parameters became unstable when using a diffraction profile at the
scattering vector parallel to the rolling direction. This is probably due to the inhomogeneous
elastic strain caused by the distribution of the Poisson’s effect depending on the crystallographic
orientation. On the other hand, the most ideal direction of the scattering vector for the line profile
analysis is the normal direction of the rolled sheets. This is because the inhomogeneous elastic
strain and the residual strain was small in this direction. The contribution of austenite and ferrite
phases in the duplex stainless steels to the work hardening was also investigated by estimating
dislocation density. The dislocation density in the austenite phase was much higher than that in
the ferrite phase. Consequently, the austenite phase is mainly responsible for the work hardening
with the cold-rolling.
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Fig.1 CMWP analysis for the neutron diffraction

pattern taken at the ND direction of the NAS64 duplex
stainless steel rolled at 21%. Open circle and solid
line denote the measured and calculated profiles,
respectively. y and a represent the austenite and ferrite,
respectively.
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Fig.2 (a) Dislocation density, (b) M, and (c) crystallite
size of the austenite and ferrite phases evaluated from
diffraction patterns taken at ND, TD, and RD directions
of duplex stainless steel rolled at 21%.
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Fig.3 Residual strain of ND, TD, and RD directions
for the austenite and ferrite phases of the duplex
stainless steel rolled at 21%.
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Fig.5 Strain hardening estimated from the dislocation
density of the austenite and ferrite phases of the duplex
stainless steels rolled at 21% and 58%.
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