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Fig. 3. Relation between black-spot  index
and softening temperature of reacted zone
in used refractories.
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(Study of aluminum nitride in steel with
an electron microscope—1) -
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1. Extracted aluminum nitride (AIN)by a carbon
replica from normalized carbon steel (900°C X 1h,
A.C., C 0°21%, Si 0°28%, Mn 1°32%, soluble Al
0°120%, total N 0°034¢9, and N as AIN 0°029%)
and electron diffraction pattern of AIN. It is
shown that rectangular and thin-plate-like small
particles of AIN precipitate dispersedly in ferrite
and pearlite. Total N and N as AIN contents are
higher than in the steel shown in Fig. 2.

Fig. 2. Extracted aluminum nitride (AIN) by a carbon
replica from normalized carbon steel (900°C X 1h,
A. C., C0'20%, Si 0249, Mn 1°37%, soluble Al
0°+120%, total N 0°006% and N as AIN 0°0032;)
and electron diffraction pattern of AIN, AIN
particles are smaller than in the steel shcwn in
Fig. 1.
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Fig. 3. Extracted AIN by a carbon replica from

slow cooled carbon steel (cooled from

1300C° to 900°C at 100°C/h and then water

quenched from 900°C, chemical compo-

sition is the same as shown in Fig. 1)

and electron-diffraction pattern of AIN,

AIN particles are larger than in the

steel shown in Fig. 1.
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hé‘,, } Fig. 5. Extracted AIN by a carbon replica from
: : By heat-affected zone by welding arc of nor-
malized carbon steel (the same as shown
in Fig. 1) and electron-diffraction pattern
of AIN. It is shown that large particles
of AIN as shown in this figure are ob-

served only in heat-affected 2zone by
welding arc which has the maximum
hardness.
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Electron micrograph by an acetylce-
Hulose-chromium shadowed a carbon rep-

. lica from steel shown in Fig. 3. It is shown
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Table 1. Chemical composition of steels tested.

Specimen i c

- ; - R Ti/S
No. ! S‘x Mn P S Al Ti N rat/io .
T 1 " 0-021 014 0*10 0°001 0*114 0028 0040 0007 0+35 -
T2 i 0-025 012 012 0-001 0°112 0028 0*054 0017 0+*48
T3 ' 0023 0-26 0-14 0002 0°115 0033 0*150 0-012 1°30
T 4 0*019 016 0°10 0°+*001 0111 0037 0°*170 0°016 1°53
TS5 l 0+022 0+50 011 Q001 - 0-108 0°041 0°230 0°012 2°13
T6 i 0°034 0-14 012 Q005 0+392 0°094 0790 0004 2°01
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