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Deoxidation Characteristics and Shape Modification of Deoxidation
Products with Al-Ce and Al-Y Complex Deoxidizers

Synopsis :

Takehiro DAN, and Koki GUNJI

The purpose of this investigation is to study the deoxidation characteristic of Al-Ce, Al-Y complex de—
oxidizers and the shape modification of deoxidation products formed in molten iron with the complex de—

oxidation.
cerium or yttrium (1~10 mol%,).

The complex deoxidizers used in the present work are ferroalloys consisted of aluminum and

(1) The rate of deoxidation with complex deoxidizer and the minimum oxygen content in molten iron
are only a little worse than those for aluminum deoxidation.

(2) The shape of deoxidation products changes from dendritic to grobular with increasing cerium or
yttrium content in the complex deoxidizer. At 10 mol% of cerium or yttrium content all deoxidation

products become grobular.

(3) The shape modification of deoxidation products, resulting from deoxidation with complex deoxi-
dizer, is explained qualitatively in terms of the formation mechanism of oxide in supercooled melt.
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Fig. 1. Equilibrium relationship between oxygen

and some deoxidizing elements in molten iron at

1 600°C.
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Table 1. Chemical composition of complex
deoxidizers and the amount of addition.

Amount of
al Ce Y Fe addition
wt% 4

Al-Ce( 1 mol%) 51. 69 1.03 — bal 2.89
# (2.5mol%) 438 6.69 —  bal 2.93

v (5 mol%) 46.45 9.92 —  bal 3.09
# €10 mol%) 39.54 2212 —  bal 3. 42
Al-Y ( 1 mol%) 51. 49 — 1.72  bal 2.93
v (5 mol®%) 4802 — 8.33 bal 2.93

# (10 mol%) 43.96 —  16.08 bal 3.02
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Table 2. Variation of total oxygen content in

molten iron under Ar-39, H, atmosphere.
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Fig. 2. Variation of total oxygen content in mol-
ten iron after the addition of various amounts of
aluminum.
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Fig. 3. Variation of total oxygen content in mol-
ten iron after the addition of aluminum-cerium
complex deoxidizer at 1 600°C. The amount of
the deoxidizer added is determined to make its de—
oxidation effect equivalent to the addition of
0.159%Al.
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(a), (b): Al-Ce(1mol%), (c), (d): Al-Ce(2.5 mol%),
(e), (£f):Al-Ce(5mol%), (g), (h): Al-Ce(10mol%)

Photo. 1. The morphology of deoxidation prod—
ucts in molten iron at 30 s after the addition of al-
uminum—cerium complex deoxidizers. The left—
hand photographs show the optical microphoto—
graphs and the right-hand ones the scanning elec—
tron ones.
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Table 3. Chemical composition of deoxidation
products formed in molten iron with aluminum-
cerium complex deoxidizers.

Chemical composition(wt%)
Complex deoxidizer Ccoerfgr‘:t

Al;0; Ce3s03

Al-Ce( 1 mol%) max 28.31 3.22
min 85.13 0

Al-Ce(2. 5 mol%) max 36. 42 22.29
min 38.05 0.25

Al-Ce( 5 mol%) max 63. 82 28.72
min 73. 47 22.21

Al-Ce( 10 mol%) max 18. 43 71. 49
min 40. 64 15.12
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Fig. 4. Variation of total oxygen content in mol-
ten iron after the addition of aluminum-—yttrium
complex deoxidizer at 1 600°C. The amount of
the deoxidizer added is determined to make its de—
oxidation effect equivalent to the addition of
0.159%Al.

(2), (b):Al-Y(1mol%), (c), (d): Al-Y(5mol%),

(e), (f):Al-Y(10mol%)
Photo. 2. The morphology of deoxidation prod-
ucts in molten iron at 30 s after the addition of al-
uminum-yttrium complex deoxidizers. The left—
hand photographs show the optical microphoto—
graphs and the right-hand ones the scanning elec-
tron ones,

Table 4. Chemical composition of deoxidation
products formed in molten iron with aluminum-
yttrium complex deoxidizers.

Chemical composition(wt%)

c s Y,0
Complex deoxidizer -3

Content AlLLO, Y.0,

Al-Y(1 mol%) max ) — —
min 76.02 0
Al-Y(5 mol%) max 53. 14 20. 46
min 92. 62 0
Al-Y(10 mol%) max 32. 98 47. 41
min 92. 94 0.29
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