1192 , ‘ B & # L H4E FI10SB

*— 25 F A4 bﬁ%aaﬂ T3 L IET
O a=waDEECONWTT

B BT ORI BT REBBETT - R R

- EFFECT OF ZIRCONIUM ON THE AUSTENITIC GRAIN SIZE
IN IRON AND STEEL

Akiva Adachi Dr. Eng., Kiyoshi Mizukawa,
Hivokazu Omoto and Noboru Hiraoka

Synopsis:

The effect of zifconium on the austenitic grain-size refining and its grain-coarsening
temperature in electrlytic iron and low-carbon rimmed steel mielted in- nitrogen atmosphere,

" ‘in argon atmosphere and in vacuum were studied. The effect of nitrogen on the austenitic
grain-size was also tested with electrolytic iron melted in nitrogen atmosphere, holding it for
various time. When zirconium was added, the austenitic grain-size was refined and its grain-

" coarseniding temperature became higher. '

In the case of electrolytic iron, grain size became finer in certratin range of zirconium
content, but in mild steel such range could not be found. Total contents of oxygen or nitrogen
did not effect directly on the grain size, but nitrogen coexisted with zirconium effected on
grain size. Considering of. grain-coarsening temperature, amount of inclusions which was to
be cause of grain refining was calculated from thermodynamic data. It was considered that
ZrN or ZrC were effective for grain refining but ZrO, was not so. On mild steel, the authors
could not obtain the obvious conclusion because of including several elements. It was
presumed that the cause of grain size refining could be decided clearly if coexisted inclusions,
ZrN, ZrQ,, ZrC and etc , would be able to analyse separately.
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. d. Material tube' e. a-tron vacuum gauge f. Prism
g. Geissler tube | h. Three way cock i. Gas inlet
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. F1g . Operating apparatus.
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Fo2. Effect of Zr, N and O on the grain
sizes of electrolytic iron treated in vacuum.

Table 1. Chemical composition of materials.
c Si Mn P S 1 Zr ‘ 0 N
-Electrolytic iron 0009 040072 0+0028 0-0083 0:0018 — | 0°0739 0+0103
Steel No. 1 ' 0+06 0-07 0-26 0+032 0°031 — - 0°0320 0-0033
Steel No.2 O-11 0-24 0°46 0+018 0-023 — ,‘ 0°0399 -0°0033
Metallic Zr — —_ —_ —_ —_ 997 { 0+0730 0+0090
Fe-Zr | _— — — — — 12+75 0-0106 00004
Fe-Zr 2 . _— — —_— — —_ 12+05 C+0070 0-0003
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Table 2. Effect of nitrogen on grain size in electrolytic iron.
Melting - Results of analysis, % Grain size
Sample . time , : number
l.(mm ZN 0 ZH Z Al AIN |

A ! 10 E 0+0188 0+0245 0-00021 0°0032 0°0022 2°8

B ! 20 0+0182- 0-0243 0+00021 0+0035 0°0021 | 28

C : 40 ; 0*0146 0-0588 0+00056 0°0031 0°0020 , 30

D ! 60 \ 0+0289 0°0156 0+00024 00028 0°0015 i 27

E g 150 E 0‘Q142 0.0196 0+00031 00027 0-0016 l 31
Initial -~ ! t o0-0010 ! 0-0739 0-00045 0°0026 0-0008 2+8

electrolytic 1ron'“_ 1 :
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Fig. 6. Effect of Zr, N and O on the grain
size of steel No. 2 treated in vacuum.
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DETERMINATION OF TOTAL Fe, TiO, AND FeO

(Study on the chemical analysis of sand iron and ilmenite—I)
Shigeolthkamatsu |

Synopsis:

This work was undertaken to:find rapid chemical methods for the analysis of sand iron and
ilmenite. ‘ . .

The methods are shown in outline Fig. I. As the chief source of error in ore analysis
was found in the separations, and this takes most of the time, separations ‘were avoided as -
far as possible. Most of the measurements were made photmetrically, and procedures were
.planned to involve a minimum of manipulation.

Each constituent was determined independently, for example, in a ﬁrst sample decomposed -.
by fusion -with Nay0, in a nickel crucible and solution in HZSO4, after reduced with Zn-
amalgam. Total Fe and TiO, were determined by titration with 5O, using a NawC, indicator.
. $i0g, Al;O3, MnO, V;0;, Cr;03, and P;O; were determined photometrically. CaO and CaO plus:

MgO were determined by titration with EDTA.
NHyVO;, FeO was determined by titration with KMnO,.

with the former methods.
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In a second sample decomposed by H;PO, and
Accuracy was compared favorably
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