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Analysis of Raw Materials for Iron and Steel with
X-ray Computed Tomographic Scanner

: Isamu TAGUCHI and Kohki TANAKA

78 Synopsis :

X-ray computed tomographic scanner (CTS) recently reported for iron and steel analysis by one of the
present authors, has been applied in this paper to raw materials for iron and steel, especially iron ore sinter,
in a series of study on application of computed tomographic scanner to non-medical purposes.

High-voltage X-ray tube (max 420 kV, 3 mA) with an iron filter of 7 mm thickness was studied and
used for high quality of tomographic images. Raw materials showed higher X-ray transmission than iron
and steel and the total measuring time was shortened to 6 min. (data acquisition: 5 min, data processing:
1 min, total measuring time of iron and steel: 11 min)

The images of iron ore sinter, taken by CTS were found to be well agreed with those observed by an optical
microscope after cutting and polishing the sinter.

Using the mini—computer and the displayer of CMA (Computer aidded Micro Analyzer), CTS data of the
sinter were furthermore processed in order to obtain the quantitative information of pores and residual
iron ores.

It is concluded that CTS is a new apparatus suitable to analyze raw materiales for iron and steel.
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Table 1. Specification of CTS 821.

[tem Specification

2nd generation CT, 8 channel,

VCQI’ ﬁlEi aﬂ%ﬂ%jﬁg L%@ﬁﬁ%ﬁ%?%ﬁ& - CT type S-R-S type

MEBRTVS. & BRI DV Tir, WHORIL  Xray detector B0 pAE ° MR e
. ° revolution and traversing,

AR EECREITHICH L TERLRFL 2T - Scanning method 30 times ¢

72, MEREHEO—-SL LT, HELXFEME T
gL, BRENTHEZAV T, ARtohA
X, VIMTPHEE, Bigkl, MMcTRLERE (92 BRE)

. Collimator slit 0.5 mm square
Image matrix 240 X 240 pixel

. Data collection time 9.5 or 5 min

. Image reconstruction time 1 min

. Sample size 62 mm (max) in dia.
. Spatial resolving capacity 0.25x0. 25 mm
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a:120kV, 300mA b:140kV, 300 mA c:420kV, 3 mA

Photo. 1. X-ray irradiation conditions and tomographic images.
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Fig. 1. X—ray intensity with sample thickness
when high energy (1), low energy (2) and
continuous X-ray (3) are used.
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a : Before the accumulation
b : 10 time accumulation

Photo. 2. Elimination of virtual
effect by the image accumulation
method.
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Fig. 2. Elimination of beam hardening effect
using iron filter.
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Hole diameter: 0.5, 1.0, 1.5, 2.0 mm
a : Without filter
b : With 7 mm iron filter

Photo. 3. Observation of iron ore
sinter phantom by CTS.
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a : Without filter

b : With 4 mm filter
c : With 7 mm filter
d : With 12 mm filter

Photo. 4. Elimination of beam
hardening effect by using iron
filter.
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a : Measuring time ; 10 min
b : Measuring time ; 5 min

Photo. 5. Measuring time and
tomographic images.

0 20 40 60 &
Density (g/cm3)

@ Standard material
O Raw material

Fig. 3. CT value and density ot samples.
(CT value : Not standadized)
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Photo. 7. CMA observation of iron ore sinter.

a : CTS observation
b : OM observation

Photo. 6. CTS and optical mi-
croscope observations of iron ore
sinter.

mo CT {HE48E L, ThZhic2>\\T2{H LS
Aol A, FgE LR CT figix Fig. 3 wik-o%, Gl
20, RERERELAE 230 L L.

(5) 2{E(kE&EAY 7Y v 7B L, S8 LUK
Rk aEy 1 LER 5.

(6) 0 LKA RERPICR W T,
PSR kD 5.

(7)) Sfld L ORBEEEIA DORIEN Ak KD 5H.
S RI ¥ LR ThDL. £, CTS 07—
R HhFG—F 4 A7 v— TR THL, Photo. 8 o &
51 gote. CT {HOBVIEC K, &, &, BTHFL
7z. Photo. 7 L% &, REBMIE B L O%4L
DGR I =B LT 5B Z Ebbnnd. DX, Sl
B L ORGSO E it Fig. 4 © X 5 /e
Too Ffo, BIEMTHENC R A KA & R ERILA O 5B
R L kD, CMA THH L7 —% (Photo. 7) 1@
OWTH FRRDO B AT o C g Ut #5R % Table 2

. GTS & CMA o IERSEIx, FANREA,
BIZ—HLTw5 & 2 5.
4.3 BEHBRAFRHORAE

CTS 4 DOFMIFEE A JIE L. WER, 3C°%

Photo. 8. CTS observation of iron ore sinter.
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Table 2. Iron ore sinter analysis by CTS and
CMA (Areal percentage, 9%,).
3
Item CTS CMA
Pore 19.2 23.5
Residual iron ore 12,9 16. 2
i
Gs

cTsS-821

1 : Hamersley 2: Iscor 3: Rio Doce

Photo. 9. CTS observation of iron ores.

Photo. 12. CTS observation of iron slag.
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Photo. 10. CTS observation of coke. 2—7 A EEH S0mm Oz — 7 AFRBBTOR
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