RERME SR (—RFARE - LR 2ERFIA)
( XAHEBFEBCTRBL LI, L, EEFARBELTRRIN TV S A X BABTRIBL TNV THEHTT . )

e . {2t B Date of Report
e »?J-paac MLF Experimental Report |~ February. 20p18
REE S Project No. EBEEH{EE Name of responsible person
2017B0129 Dr. Jun—ichi Suzuki
EERERRER Title of experiment &4 Name of Instrument/ (BL No.)

Simultaneous investigation of nanoscale precipitates and | TAIKAN (BL-15)
recovery in thermally aged Fe—Cu alloy and their comparison with
magnetic hysteresis

EEREEE4S Name of principal investigator

B Date of Experiment
18th Dec.—19th Dec., 2017 (36h)

Satoru Kobayashi
i@ Affiliation

Iwate University

A ERAE MAORREON AT 4. BE. BRFL. LRLTTS, GBE. IRRFFTDIE)
Please report your samples, experimental method and results, discussion and conclusions. Please add figures and
tables for better explanation.

1. 5% Name of sample(s) and chemical formula, or compositions including physical form.

= Samples: Iron-Copper alloy (Fe-1wt.%Cu)

Samples were cold-rolled with rolling reduction (RR) up to 20% (0, 10, and 20%).
» Samples with dimensions of 15 x 15 x 2 mm were aged at 480 °C. For each RR, 9 samples with different
aging time up to 10000min were prepared as listed in Tablel.
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Table 1: Measuring samples (Totally 27 samples)

2. ERAERVHER (RRISIEAWIENT-HE . TOEHZLRL TS, )
Experimental method and results. If you failed to conduct experiment as planned, please describe reasons.

Small angle and wide angle neutron scattering measurements were carried out at room temperature. Horizontal
magnetic field of 1 Tesla was applied with an electromagnet. We observed strong magnetic contribution for
small-angle neutron scattering for all measured samples, which are reflected in butterfly patterns of scattering
intensity in the 2D detector. According to the equation of SANS intensity, 1(Q) = I(Q)nuc+I(Q)magsin26, the
magnetic scattering intensity, 1(Q)mag Was extracted from the butterfly intensity patterns. Here, 6 is the angle
between the applied magnetic field and scattering vector. 1(Q)nue and 1(Q)nuct1(Q)mag Were determined from
scattering intensities along and perpendicular to the magnetic field, respectively, and 1(Q)mag Was obtained from

their difference. Figure 1 shows the aging time dependence of 1(Q)mag for samples with RR=0 and 20%.




2. ERAZERUVHER (DDEF) Experimental method and results (continued)
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For wide angle scattering data, the Figure 3: The aging time dependence of volume fraction and

- . mean diameter of Cu precipitates.
significant broadening of nuclear Bragg

peaks was observed before aging for the RR=20 % sample. Just after aging, the peaks become narrower and the
width becomes almost constant after 100 min. This behavior is very similar to the aging time dependence of
coercivity for RR=20 %. The results directly demonstrate that the decrease of coercivity just after aging for

RR=20 % is due to recovery such as rearrangement of dislocations.




