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Time-of-Flight neutron diffraction measurements were performed to investigate
microstructural evolution during bainitic transformation of a low-alloyed transformation induced
plasticity steel. Phase fractions of austenite and ferrite phases during the transformation are
determined by analyzing diffraction intensities by the Rietveld method. March-Dollase (MD)
and Extended Williams-Imhof-Matthies-Vihel (E-WIMV) methods were also employed in the
Rietveld analysis to correct effects of crystallographic textures on the diffraction intensities. It
was confirmed that the E-WIMV method could correct the influence of textures on the diffraction
intensity with higher accuracy than the MD method. The analysis revealed the presence of
low-carbon and high-carbon austenite phases during the bainitic transformation. Ex-situ
measurements on quenched samples using electron microscopy and X-ray diffraction confirmed
that the low-carbon and high-carbon austenite phases observed by neutron diffraction were
those transformed to a martensite phase and retained as an austenite phase at room temperature,
respectively.
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Fig.2 Schematic diagram of the rapid heating and cooling equipment installed in iMATERIA.
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Fig.5 y-111 reflections fitted with yLc and yuc peaks at 673 K. Holding times are (a) 200, (b) 600, and (c) 1750 s.

(Color in digital version.)
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Table 1 Ry, values for Rietveld analysis based on MD and E-WIMV methods.

RT LT3 K 673 K 673 K 673 K RT
(Before annealing) 200 s 600 s 1750 s (After annealing treatment)
MD 16.14 12.12 16.90 15.55 15.53 12.99
E-WIMV 7.83 9.59 15.11 14.53 14.98 6.83

0.5

111y

Fig.8 Pole figures of (a) the ferrite {110} at room temperature and (b) austenite {111} at 1173 K. (Color in digital

version.)
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Fig.9 Changes in phase fraction of austenite and ferrite phases at 673 K obtained from the Rietveld analysis based

on E-WIMV and MD methods.
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Fig.10 KAM maps of the BCC phase obtained from quenched samples after holding times of (a) 200, (b) 600, and

(c) 1800 s at 673 K. (Color in digital version.)

@ Measured e Martensite
----- Ferrite —— Martensite+Ferrite
(@) (b) (c)
@ 2000 i
= 5
8 Martensite i
& §
S 5
> H
2 1000/ ¥
9 $ i
= 2
O"44 45 46 44 45 46 44 45 46

20for Cu Koy /deg 2@for CuKaq/deg 26for CuKa,/deg

Fig.11 Diffraction peaks of the martensite and ferrite phase of the quenched samples after holding times of (a)
200, (b) 600, and (c) 1800 s at 673 K. (Color in digital version.)
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