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Fig.1 A resolution test object that has been prepared on a
stainless-steel wire of 497 um in diameter using the focused
ion beam technique
The three arrows indicate three directions along which
spatial resolution was measured.
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Fig.2 Variation in spatial resolution in (a) lateral (circumferential), (b) vertical and (c) lateral (radial) directions with respect to the rotation axis
(a) and (b) were obtained through subjective evaluation of the resolution test object, while (c) was determined with modulation transfer
functions (MTFs) derived from ERFs at the outer contour of the wire. Spatial resolution was defined at MTF of 5%. Original line spread

functions were fitted with a sigmoid function.
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Fig.3 3D perspective views of a fatigue crack in a steel

2 OWfFE, OMZALR A RES O FRERIFFE S & Lk b7z
%, HZ3D/4D it A BlgRd 2 720 ¢4, &K - Wrigigsic
I =Bl - RIS L > T FilEaRANR O h 58
EREARN

Figdd, $85EB%DOTIL I = A8 E SR TREL -8
BT HAED & 75 5 R 7 5 Ostwald k=¥ 2 e A BlE L
té@?%émoﬁ@%ﬁh&\ﬁTﬁ%@WV%%ﬁb&
U TRET 210, RIEMRFFOGAIZI3MR S 2RICE
m#a:tﬁﬁﬁnﬁﬁfééo%%i\Mﬂiwmmiﬁ

As-homogenized

5h at 823 K

.

10h at 823 K

30h at 823 K

90h at 823 K

Fig.4 Enlarged 3D perspective views of hydrogen micro pores in
an Al-Mg alloy in various heat-treatment conditions
Note that only micropores were extracted and shown here.

Only crack images have been extracted from the tomographic volume and shown in (a) and (c), while the underlying metal and other
microstructural features are not displayed. The crack is viewed in the mode | loading direction in (a) and the crack mouth direction in (c).

(b) is an optical microscope image that corresponds to (c).
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Fig.5 Ray casting representation of the whole crack which was
used for the COD mapping in a 2024 aluminum alloy
The image captured at K=0.42 MPay/m was used for the
investigation.
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Fig.6 Relationship between predicted value, Y, dependent variable,
¥, and independent variable, x2 in the multiple linear regression
analysis of fatigue crack initiation behavior in a die-cast

alunimum alloy.
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Fig.8 Measured 3D strain distribution (Left) around a crack-tip in

Fig.7 Measured 3D strain distributions within a cuboidal Al-Mg
alloy specimen at two compression steps, which have been
obtained by tracking physical displacements of all the Pb
particles embedded in the material

an Al-Si alloy

A simulated equivalent stress contour (Right) on an identical
cross-section, which has been obtained with a 3D image-
based model, is shown for comparison.
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