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Please report your samples, experimental method and results, discussion and conclusions. Please add figures and
tables for better explanation.

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

Fe-1.5Mn-1.5Si-0.2C (mass %) alloy, Solid
Fe-2Mn-0.2C (mass%) alloy, Solid
Fe-0.8C (mass %) alloy, Solid
Fe-3Cr-1.5Ni-0.4C (mass%) alloy, Solid

2. ERAZERUVHER (EBRISIFEKWDGENSIIGE . TOEBZEBLTIZEL,)
Experimental method and results.  If you failed to conduct experiment as planned, please describe reasons.

The changes in microstructure including phase fraction and dislocation density with plastic deformation and/or
annealing were measured in situ at elevated temperatures using neutron diffraction for four steels. In the first
beam time (2 days in Nov. 2015), using a dilatometer, ferrite-austenite transformation were attempted to study
but the attachment of thermo-couples to a specimen was not good and hence re-examination was performed at
the second beam time (2 days in May 2016). Although the thermo-mechanically controlled processing planned in
the proposal was mostly postponed to 2016A because of little time to change to a loading jig, very exciting
results were obtained: the three outstanding results were highlighted below.

(1) The austenite-ferrite transformation behavior during heating and cooling in Mn-Si-C steels were
successfully monitored at the 2" beam time. The volume fractions of the constituents showed good agreements
with those estimated from dilatometry. This result reveals how neutron diffraction is useful to study steel making
process because other in situ monitoring methods like SEM/EBSD and X-ray diffraction were of no use because
the chemistry near specimen surface changes due to Mn and C evaporation upon heating. Figure 1 presents the
comparison of austenite volume fraction during heating determined by dilatometry, neutron, X-ray and
SEM/EBSD to demonstrate that neuron diffraction is the most powerful method. Different from dilatometry,
neutron diffraction provides not only the changes in volume fractions of the constituents but also lattice constant
and microstructural parameters like dislocation density and texture. This result will be published combining the
experimental results obtained by several related methods in near future.




2. RERAZERUHER (DDF) Experimental method and results (continued)
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with neutron diffraction. The result will be published

within in a couple of years.
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Fig. 1 Austenite (y ) transformation monitoring on
heating of a tempered martensite («) specimen
with in situ neutron diffraction in vacuum.

will be continuously performed in 2016A 0127 (accepted).




