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1. Quenched steel rod

2. Combined metal rod

Iron rod

Diameter: 26 mm

Length: 20 mm

Quenched from radially outer
surface with induction heating

Outer region: Copper

Inner region: Iron

Diameter: 24 mm

Length: 25mm

Copper cylinder was inserted
into iron hollow cylinder
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Measurement-1 Measurement-2

Obtained radiographic
image

Obtained radiographic

Image

Combined
rod

Quenched
rod

Rotation
stage

Rotation
stage

r | - Detector: MCP ~
Detector: MCP s pe | Beamline: :
Beamline: c e ’ IMAT @TS2, ISIS ﬁ
Larmor @TS2, ISIS £ jz : Flight path: 56.4 m £
Flight path: 25.9 m 6. . Flux: 7x108 n/cm?/s .
Flux: 5x108 n/cm?/s Wavelength (angstrom) @ L/D=125 Wavelength (angstrom)
TOF slices: 1205 slices (20.48 us step) TOF slices: 2321 slices (40.96 us step)
Projection: 75 projections Projection: 40 projections
for 0 — 180 deg. (2.43 deg. step) for 0 — 180 deg. (4.61 deg. step)
Acquisition: 40 min for each Acquisition: 30 min for each
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BRI 57 RECT Data acquisition

Time-resolved : L
radiograph Sample rotation (75 projections)

sinogram

Rotation
anqgl

X-POs.
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sinogram

Rotation

sinogram

Repeat the same procedures

for all TOF bins
NOF(US)
D

Time-resolved
horizontal slice

Attenuation

TOF= 23.056us

Time-resolved
vertical slice

20 %
Time of flight (ms)

30
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Measurement-1 Measurement-2
Vertical, center horizontal, Upper
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[ r Center _
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i r Center
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Attenuation
Attenuation

b.1

.05 ' - ' | .05 ' - '
' 3 4 ' 3 4
Neutron wavelength(angstrom) Neutron wavelength(angstrom)
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Attenuation

Measurement-2

Horizontal slice

1
1 1
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i ' Center
3_15H Rim

Attenuation

b.1

B3-05— ' : '
' 3 4
Neutron wavelength(angstrom)

Top view
(Simple radiography)

Wavelength (angstrom)

Cross section [barns]
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Wavelength [angstrom]

Cu = FCC
Fe = BCC
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Rap|d Cooling =>> Carbon atoms (b) Bragg-edge {110} profile fitting analysis
0.35 800

HVyrom, = 210927 Wy o + 23.051

. . C
7 mm depth have no time to diffuse out e ; 700 | Hvgm = 188980Wqmy + 109.09
: | HVang = 198199 w4 5 + 50.372

50.30 [ d=0.2026nm
7] )" =8.5% 10r* nm

quenched

0 g =
sample 20.25 [Rim 2 © 600

P9 ; 4
: H = d=02032 . o "
C /Ya/_d %0.20 - 6,-23,“'.'3}’- nm f - Center (exper.) 'E 500
|| il / So1s | ¥ ~Center (fit.) 2400 | < o7 mm

c Iy . :
S] | M = Rim (exper.) E 300 | oy »5mm

=0.10
3 v, —Rim (fit.) :
2005 | et | $200 | o3 mm |

H . H . 0.00 L . 100
Ferrite: bcc Martensite: bct 0.595 0.405 0,415 0.425 0.0004 0.0014 0.0024 0.0034

strained body-centered tetragonal Neutron wavelength, A/nm FWHM of d,,-spacing, w;;o/nm
d-spacing => large variation [1] H.Sato et al., Materials Transactions, 56 (2015) 1147-1152

Rim redion

Measurement-1 Top view

(Simple
; eter _ ' ' ' ' radiography)
AT r Center
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Attenuation

h.1

Attenuation

05— ' - '
' 3 4
Neutron wavelength(angstrom)

3 4
Wavelength (angstrom)
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Pulse function: Convolution of exponential
Double decay Jorgensen function (rise and double decay) and Gaussian
t=1-2d R I=1,2
R (t)= erfc(w) 3 exp(uJerfc(y)— a exp(v, Jerfe(z,) T V2o ’

a ) 2
2 2(a+p) u :E(‘m +2t) y:(‘)‘%”) d: d spacing
_Bi(p 2 7 o: broadening of the edge
R(t)=(-r)Ri(t)+ R, (t) v=rlaet-2) (ﬂ}Tt)

Measurement-1 | Horizontal, center for (110) edge

d map Line profile of ¢
S et
o D. i
; o ® ‘. ‘ﬁ{
c [
GE) ‘ ..
© °
g D.1 ° e °, ‘ ° R
o) ° ... ... e ®
(0] ] ° ° ®
2 DIF LR AN
-Llcj .O e ‘o“l'
%: — 5 100

Position (pixels)

Radially outer region seems to be martensite!
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