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Kinetics of Secondary Recrystallization in Silicon Iron

Synopsis:

Takashi MATSUOKA

An investigation has been made on the kinetics of secondary recrystallization in silicon iron conta-
ining Ti, Nb, or Al.  While primary recrystallization grains were as large as 0°02 mm in size, secondary
recrystallization grains started to grow at interior parts of thickness. The shape of secondary recrysta-
llization grains changed from elongated to equiaxed with the increase of annealing temperature.

Activation energies of induction period for the secondary recrystallization were obtained to be 120,
120, and 110 kcal/mol for Ti-, Nb-, and Al- containing heats respectively. Precipitates of TiC were
observed to be at the primary recrystallization grain boundaries by electron microscopy.

(Received 29 June 1967)
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Table 1. Chemical composition. (wt2%)

. Intentionally
Heat c Si Mn P S N added element
TI12 0-05 3-14 0-42 0-002 0003 0-0028 0-12 Ti
T15 0-05 3-32 0-24 0-002 0-003 0-0030 0-15 Ti
NC3a 0-05 3-28 : 0-23 0005 0-003 0-0045 0-03 Wb
Al3 0-04 2-95 0-30 0-003 0-003 0-0068 0-013 Al
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. Primary recrystallization grains in the
final gauge strip of heat T12 after an-
nealing for 6hr. at 950°C.
Longitudinal section.

Photo. 2. Partially secondary recrystallized samples
of heat TI12
(a), (b) longitudinal section
(c) transverse section
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Photo. 3. Induction period for secondary recrysta-

llization of heat NC3a. Final annealing
temperature and duration were indicated.
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Fig. 1. Relationship between induction period for
secondary recrystallization and annealing
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Fig. 2. Effect of annealing temperature on the size
of secondary recrystallization grain. Photo. 5. Final gauge strip of heat TI15 annealed
Heat T15 for 5min at 700°C.
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Photo. 6. Final gauge strips of heat T15 after
annealing for 5min (a), (b) at 800°C,
and (c¢) at 900°C.
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Photo. 7. Final gauge strip of heat T15 after annea-
ling at 1000°C. Primary recrystallization
grains. '

Photo. 8. Final gauge strip of heat TI5 annealed
at 1000°C. precipitates observed in a
secondary recrystallization grain.
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Table 2. Activation energy of induction period
for secondary recrystallization.

Heat T15 |NC3a| A13 [M0S-|NInS-
Precipitate Tic | NbC | AIN | MnS | Mn$S
Activation energy

observed 120 | 120 | 110 | 130 | 103w

Heat of solution | 54(2> | 420> | 384> | 25(D | 250
Activation energy . c

of diffusion 216 | 21 | 180 | 506 | 50t
Sum 75 63 56 75 75
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(2) SawaMurAa, MoORI!'D
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Determination of Magnesium and Zinc in Iron and Steel by

Atomic Absorption Spectrophotometry

Okiko KaMMORI, Isamu TAGucHI and Kenzi YOSEHIKAWA

Synopsis:

Trace amounts of magnesium and zinc in iron and steel were separated by an extraction with 2—
thenoyltrifluoroacetone (TTA) in methylisobutylketone (MIBK) under the existence of ammonium
tartrate and determined by atomic absorption spectrophotometry. The recommended procedure is as:

follows.

Take 0-1g of sample and decompose it with 10m! of 6N hydrochloric acid by heating. Oxidize-

the iron with several drops of nitric acid and evaporate the resulting solution to about 2ml.

After

cooling, dilute the whole to about 10 m{ with water and add 10m! of 109 ammonium tartrate. Adjust
the pH with 7N ammonia water to 8'5 when magnesium is determined or to 8 when zinc

is determined. Transfer the solution to a separatory funnel and shake for about 2min. with 10 m! of”

0:01M TTA-MIBK solution when magnesium is determined or with 10 m! of 0-1M TTA-MIBK solu-
tion when zinc is determined. Discard the aqueous layer and transfer a part of the organic layer
through a dry filter paper to a sample cell. Spray it into acetylene-air flame and measure the abso-
rbance against the blank solution at 285-2 myu when magnesium is determined or at 213'8my when.
zinc is determined.

By this procedure, from 0-0001 to 0-0050% of magnesium and from 00001 to 0:01009 of zinc in
iron and steel were determined within 30 min. The interference of the co-existing impurities in iron
and steel was negligible.

(Received 7 July 1967)
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