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On Aluminum Oxy-nitride in Aluminum Treated Steel

Synopsis;

Kiichi NARITA and Takehisa MARINO

Chemical analysis and X-ray diffraction were carried out for residues which were isolated by
hydrochloric acid (1+1) from steel specimens killed with aluminum. The results are as follows;

All of the residues isolated from the present specimens are shown to be mixtures of a-alumina
and aluminum oxy-nitride which is in tetragonal structure of §-alumina type from the analysis of
their X-ray diffraction patterns. Aluminum oxy-nitride, like alumina, is so stable to mineral acid
that the existence of this kind of oxy-nitride causes lower analytical results of nitrogen by rapid
Kjeldahl, s method. In some other studies on aluminum nitride in steel, it has been reported that the
nitride seems occasionally to be undissoluble in mineral acids. The authors concluded from this study,
however, that the compound containing nitrogen in the residue isolated by mineral acids is aluminum

oxy-nitride and not nitride.
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Table 1. Chemical compositions of steel specimens.
No C Si Mn P S Total O Total N
1 0066 <0-05 0-30 0-012 0'016 0-045 0-0028
2 0-047 <0-05 0-14 0-016 0-017 0-081 0-0068
3 0-047 <0-05 0-28 0-014 0-016 — 0-0058
4 0°047 <0-05 0-16 0-013 0-015 0-071 0-0047
5 0044 <0.05 0-33 0-010 0-014 — 0-0055
Table 2. Chemical compositions of residues isolated from steel specimens.
No Al Si Fe Mn Cr O N
1 38-9 0-20 0-24 0-66 0-29 41-7 0-158
2 398 0-49 0-15 2-07 0-22 42-5 0-180
3 414 0'55 0-49 0-86 0-33 51-2 0-272
4 364 0:22 0-56 1'39 0-37 43-2 0-091
5 39-3 0-24 0-62 1-75 . 0-40 41-0 0-260
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Fig. 1. X-ray diffraction patterns of residues
isolated from steel specimens.
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Photo. 1. Electron diffraction pattern of alminum
oxy-nitride in residue isolated from steel
specimen,
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