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Development of X-ray Computed Tomographic Scanner for Iron

and Steel
H A B* - N B B™

Isamu TAGUCHI and Shigeo NAKAMURA

Synopsis :

X~-ray computed tomography is extensively used in medicine, but has rarely been applied to non-medical
purposes.  Steel specimens pose particularly difficult problems-very poor transmission of X-rays and-the
need for high resolving capability. There has thus been no effective tomographic method of examining
steel specimens.

Due to the growing need for non-destructive, non—contact methods for observing and analyzing the
internal conditions of steel microscopically, however, we have developed an X-ray Computed Tomographic
Scanner for Steel (CTS) system, specifically for examination of steel specimens.

Its major specifications and functions are as follows. Type: the second—generation CT, 8—channels,
Scanning method: 6° revolution, 30-times traversing, Slice width: 0.5 mm, Resolving capability: 0.25
% 0.25 mm, X-ray source: 420 kV, 3 mA, X-ray detector: BGO scintillator, Standard specimen shape:
50 mm dia., 100 mm high, Measuring time: 10.5 min.

Porosity of a stainless steel (SUS 304) bloom was examined three-dimensionally by the CTS system.

Corrosion procedure of a steel slab was also examined.
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a : high-voltage power source, b : X-ray examination box,
¢ : console, d : computer

Photo. 1. General view of the developed X-ray
computed tomographic scanner for steel (CTS).

Photo. 2. Inside of the X-ray examination box

of CTS.
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Fig. 1. Diagram of CTS.
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Fig. 2. Explanation of data acquisition. (No. 1,
plane view of the X-ray examination box.)
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Fig. 3. Explanation of data acquisition. (No. 2,
side view of the X-ray examination box.)
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Fig. 5. Explanation of filtered back projection
of CTS.
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(Hole diameter : 2, 1.5, 1, 0.75, 0.5, 0.25mm)
Photo. 5. Observation of test steel phantom by
CTS with the wedge and the collimator.
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Photo. 4. Observation of test
steel phantom by CTS without

the wedge (a) and without the
collimator (b).
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(A, B, G, -

: see Photo. 6)

Photo. 7. Micrographs from three-dementional CTS observations of stainless steel bloom

specimen.
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Photo. 8. Carbon steel slab specimen with
cracks.
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(a : before the immersion, b : after 5 days, c
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Photo. 9. CTS observations of carbon steel slab specimen in 6N hydrochloric acid.
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