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: Applicaﬁ_on of a Supplementary Low-Velocity

Electron Gun to "Electron-Diffraction Reflection.

Synopsis:

Utility of electron -diffraction reflection method .has been shown by the present authors

Kiichi NARITA and Kenji Mor:

>

for identification of the nonmetallic inclusions constituting sand-marks in steels.

However, .when the nonmetallic inclusions are large enough to charge'the electron on them,
their electron diffraction patterns cannot be' obtained because of irregular scéttering of the
diffracted electron beam. This phenomenon is usually observed in the electron-diffraction of

a poor electric: conductive material.

To overcome this weak point of the electron-diffraction, it is adequate to apply the low-
velocity electron bombardment on the specimen in operating the electron-diffraction. In the
present work, it was recognizéd that good results were obtained by the electron-diffraction
reflection method using the supplementary low-velocity electron gun to identify the macros-
copic nonmetallic inclusions constituting sand-marks in steel, and the usefulness of this

method were shown.
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Fig. 2. Electrical circuit. of a supplementary

low-velocity electron gun.

a: Phosphor-bronze mesh, b: Wehnelt cylinder,
c¢: Tungsten filament, d: Steatite, e: Air-tight
and insulating zone,‘ f: Chromium-plated brass body,
g: Filameni-supporting.rod, h: Silica tube,
i: Rubber. gasket j: Earth.

" Fig. 3. Construction of a supplementary
low-velocity electron gun.
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Photo; 1. Supplementary low-velocity electron_

gun.

(a) Without use of a supplementary
low-velocity electron gun.
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X 25 (4/5)
Sand mark in a forged medium-
carbon steel.

Photo. 2.

(b) When a supplementary low-
velocity electron gun is used.

Electron-diffraction reflection patterns obtained
from nonmetallic inclusions constituting sand mark
as shown in Photo. 2. (3/5)
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Fig. 4.

the sand mark obtained by an electron-diffraction reflection
-nethod usmg a supplementary low velomty electron gun

* 400 (3/5)
(b) Complicated type sand mark B.
Complicated type sand marks in rolled

chromium-molybdenum steel No. 21.

(a) Complicated type sand mark A.
Photo. 4.-

¥ 000 (3/5)
(b) Compllcated type sand mark B.

Photo. 5. Electron-diffraction reflection patterns obtained from-
) nonmetallic inclusions constituting sand marks A and

' (a) Complicated type sand mark A.

B as shown in’ Photo‘4 when a supplementary low
veloc1ty electron gun is used.
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Fig. 5.
complicated sand marks A and B obtained by anelectron:
diffraction reflection method using a supplementary low-
velocity electron gun.
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