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Synopsis :

As one of the accurate methods to detect and measure minute nonmetallic inclusions in
sheets of 0.3 to 3.2mm in thickness, X-ray contact micro-radiography was taken up. Its
testing conditions were investigated for ensuring detection sensitivity and its method
was examined for determining the shape and size necessary for in clusion studies.
Observation of the film image enabled the measurement of detailed dimensions, volume
of inclusions, and classification of inclusion shapes. Furthermore, this method was
applied to investigating the effects of various shapes and sizes of inclusions which were
determined by optical microscopy of the radiograph concerning the occurrence of surface
fractures on plastic deformation. It cleary indicated the relation between the
deformation to cause surface fractures and the size, shape and depth of inclusions, and
particularly it proves that crushed thin type inclusions are not the cause of surface

fractures.
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X-Ray Analysis of Nonmetallic Inclusions in Thin Steel Sheets by Contact Miro-Radiography
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As one of the accurate methods to detect and measure minute nenmetallic inclusions in sheets of 0.3 to

3.2mm in thickness, X-ray contact micro-radiography was taken up. Its testing conditions were investigated for

ensuring detection sensitivity and its method was examined for determining the shape and size necessary for in-

clusion studies. Observation of the film image enabled the measurement of detailed dimensions, volume of in-

clusions, and classification of inclusion shapes.

Furthermore, this method was applied to investigating the effects of various shapes and sizes of inclusions

which were determined by optical microscopy of the radiograph concerning the cccurrence of surface fractures

on plastic deformation. It clearly indicated the relation between the deformation 1o cause surface fractures and

the size, shape and depth of inclusions, and particularly it proved that crushed thin type inclusions are not the

cause of surface fractures.
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Photo. 1 Typical pinhole picture of the focal spot
of PHILIPS MG 160 (MCN 166, small focus)

Table 1 Specification of X-ray machine

Manufacturer/Type

PHILIPS MG-160 (MCN166)

Focal spot size

0.4x0.4um (small focus), 1.5%1.5mm (large focus)

Tube voltage

16 ~160kV

X-ray quality

Soft X-rays {1 mm thick beryllium window tube)

Tube current

10mA - 160kV (large focus), 4 mA. 160kV (small focus)

Power supply

Constant poiential
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Table 2 Measuring method of inclusion size
from film image

Equipment Microscope with calibrated scale

Magnification

X 20 and XT70
of stereoscope
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0.0504m (207, 0.014/m | ¥ 70)
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220001%

Viewer intensity
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