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Visualization of microstructure in advanced porous materials by X-ray CT
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The microstructural features, such as micropores, particles, and grain boundaries in materials, were
visualized and investigated by in situ x-ray CT at the BL47XU in the SPring-8. Grain boundaries have been
visualized by enhancing X-ray absorption by immersing aluminum foam samples into a suitable liquid metal. A
material test rig was specially designed and the aluminum foams were compression tested with capturing
tomographic image. The three-dimensional quantitative analysis of the microstructures in the cell walls has

been performed using the method of local tomography.

TREIEEHM MW= DS ERRBRIE, MElo X 7 nigiE &
SERIEM B CH DRI T VI = T A[NER AT - B 0 BILR & BT £ T1T 2 B ME
D THEMERTBLR A LTEY . RSN Lo —OFETHS, AFETIE. Bz FJ %
7TeDIZiX, X 7 m ik - Wi &2 = RoTHIZFH koA A= ZIEEIER LEafiRee CT #kig %
TOHMEND D, £lo, TORNEEIEINI R E 4TV RTE Al WE OIS 2 TR Lz, 72,
THEICEE L TLEY, EROBmBIENE  Hollik - Mg GEARRR) DRk o 729
HT&ER0, I, SfEEEH O I 7 afilfk - WiReE F—v o 72l B7c2, Zhid, CT %
il 2 M RAE X MR CT TBIERTHZ LS @ Voxel A X (] 1pm’) X 0/ S Zafiii i
AT ON T\ D, RS, BOMREX $RCT 2 &, Zkotic, D2 REEIC 7 v ATk

— 135 —



LHDT, ZOBIEDOWNIZE D F /7 LyL
7 a RO FHMEAFIREE 22 D, BT, FrEk
INERIRE BB & A - BAUE L CRtak Bl o &
JVBEDRGEERENZ OWCEOHFE L, 22
T, BOEERGE (m— ANV RS T T )
EHWEBl. 2D XD REAITOBR%E - HFEIC K
D, JetET MBS ERILICEIRCTE 27/
FHAL - AT RS A BT,

£

FBRIT, BLATXU O E3fERE X M CT ikt
ExEFAWTITo 7, CT BB, mREE D
VINAT— T L@ R AR E D B AR D ST
STW5 (K1), Mmt%E#EE, cCD 727 (I
7 4 b =2 2% C4880-10-14A:1000x1018pixel,
12pmx12pm) . JEFL X (X10) BROBT o F
L —%— (Lu2SiO5:Ce Hifififh) THEL ST
Ly CCD B AT LV ADMBEEDLEND
Voxel A X 1lum’ &72%, £7=, CCD B A7
OEFEEH HHEEFIIH ImmxImm & 725, X #
TE /7 A== LI x
F—20keV OHLDOT, JHHfr= b7 2 FHFIH
T&Hey T 47 & LTz, CT E/IT 180° |
750 OFEHT, K990 it THT -T2, iR
HE CT T#xf L7254 iX. Convolution back
projection 12 KV HAERL S 4L, VGStudioMax
(Volume Graphics 1) % H\CT =Roclifg % 1k
R L, AR L7-, BUEHE, M7V =0 AR%
WAaE 7RI A7 (M2) LFRET L=
LAEe _fEAE AW, R1IC=>0EOk
TR ERT, BET VI =T AEETIE,
AlZnMg2 # D J573% AlZnMgl BHIZHRT, #hi
Br DA/ NS BIm SN TN D,

X 1 ICRREE - BRIE L 72k VR R A B &

R, TR, T TFan—HIZBRESY

B LZe T — R afEH Lic, RKRHEME 2kN,
S 1KN 0 SPring-8 T® CT B Eks FEAf ik
B TH D, RIET7 L—2ICKRY ~—REF A
THZELIZEY CT /g vReL I olz, T2,
BHREEDOY TN AT —DICRED DI EHE
I35 6kg ERREALNITNOLNTWD, ZORER
B2 BLATXU (TR L. JE1a 4R e R %

1To7,

Fig.1. Setup of X-ray microtomography in the experimental
hutch of BL47XU.
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Fig.2. Appearance of the pure aluminum foam.
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Fig.3. 3D reconstructed volumes and corresponding
micropore and particle distribution (highlighted in yellow
and green, respectively) in samples (a) Pure Al , (b)
AlZnMgl, and (c) AlZnMg2
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Table 2. Results of three-dimensional analyses of
micropores in the reconstructed volumes. Cell wall and
junction regions are specified by (c¢) and (j),

respectively.
Materials  Porosity Mean diameter No. of micropores
(%) {1} (105 ounts jLm’)
Pure Al ' 1.4 52 5.1
Pure Al ' 0.8 4.9 3.0
AlZnMgl™ 4.0 8.7 7.0
AlZnMgl'= 22 6.4 24
AlZnMg2 =" .63 3.8 7.7
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Fig.4. 2D reconstructed slice representing grain
boundary enhanced by doping with an Al-11%Si-1.0%
Mg-0.8%-Fe-0.1%Mn alloy.
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Fig.5. The center of gravity distributions of micropores
under three loads, stacked up after registration.
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