944 & X W 5 69 4 (1983) 8=

SRR

S Ti 35X 00 Ti-Si, Ti-Mn, Ti-Si-Mn % o
BEEMERANIC X 298 DO ERE % & ik
R DRERE
i B -8 | O BT

Deoxidation Characteristics and Morphology of Deoxidation Products
in Molten Iron with Ti and Ti-Si, Ti-Mn, and Ti-Si-Mn Complex
Deoxidizers

Takehiro DAN and Kgki GUNJI

Synopsis :

The purpose of this investigation is to study the variation of total oxygen content in molten iron
deoxidized by Ti, and Ti-Si, Ti-Mn and Ti-Si-Mn alloys as well as to observe the morphology of the
deoxidation products.

The results obtained are summarized as follows:

(1) Titanium deoxidation: With less than 0.129 Ti addition, molten FeO-TiO, binary droplets
were formed. With more than 0.159 Ti, titanium oxide with high melting point precipitated as

deoxidation product.
(2) Ti-Si deoxidation:
sizes were considerably larger.

In the latter case the deoxidation rate and limit were satisfactory.
The products have the similar morphology to that in the case (1) but their
The very low Si content in the products was found. The deoxidation

rate and limit were slightly worse than those in the titanium deoxidation.

(3) Ti-Mn deoxidation:
They were very large and perfectly spherical.
(4) Ti-Si-Mn deoxidation:

The products seemed to be liquid complex oxides containing Ti and Mn.
The deoxidation rate and limit were deteriorated.

The products consisted of titanium, manganese and silicon oxides.
Their Si contents were as low as that in the Ti-Si deoxidation.

The deoxidation rate and limit were

superior to those in the case (3) and inferior to those in the case (2).
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Table 1. Chemical composition of deoxidizers
and the amount of addition.

Ti si Mn Fe Amount of

addition
wt% g
Ti 69. 88 — — bal. 1.71~4.28

Ti-Si (4: 1 55.35 13.02 — bal. 2.67

(1:1) 33.56 34.92 — bal. 4, 47

(1:2) 21.72  46.12 — bal. 6.91

Ti-Mn  (4:1) 53. 55 — 13.88  bal. 2.67

(1: 1) 34.79 — 33.07  bal. 4.31

(1:2) 23.01 43.43  bal 6.51

Ti-Si-Mn (1:2:2) 13.25 27.62 27.65 bal. 11. 32

(2:1:2) 27.14 15.22 26.87 bal. = 5.52

(2:2:1) 26.70 29.69 13.62  bal 5. 55
2000 I T T T T

\‘~ '
1000 T —
(0)(Ti)

0 4 8 12 16 20
Time (min)

Fig. 1. Variation in total oxygen and titanium
contents in molten iron after the addition of var—
ious amount of titanium.
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Photo. 1. The morphology of deoxidation products
in molten iron at 30s after the addition of various
amounts of titanium.
The photographs in the left column show the opti-
cal micrographs and the right ones the scanning
electron micrographs.
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Fig. 2. The secondary electron image and line
analysis data by EPMA on deoxidation products
in molten iron at 30s after the addition of ti-
tanium.
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Fig. 3. Variation in total oxygen, titanium and
silicon contents in molten iron after the addition
of Ti-Si complex deoxidizers.
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(2), (b):Ti-Si(1:1) (c), (d): Ti-Si(1: 2)
Photo. 2. The morphology of deoxidation prod-
ucts in molten iron at 30 s after the addition of
Ti-Si complex deoxidizers.

The photographs in the left column show the op-
tical micrographs and the right ones the scanning
electron micrographs.
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Fig. 4. Variation in total oxygen, titanium and
manganese contents in molten iron after the addi-
tion of Ti-Mn complex deoxidizers.

(a),(b),(e): Ti-Mn(1:1), (c),(d): Ti-Mn(1: 2)
Photo. 3. The morphology of deoxidation products
in molten iron at 30s (a~d) and 18 min (e) after
the addition of Ti~-Mn complex deoxidizers.

(a), (c) are the optical micrographs and (b), (d),
(e) the scanning electron ones.
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Fig. 5. Variation in total oxygen, titanium, sili-
con and manganese contents in molten iron after
the addition of Ti-Si-Mn complex deoxidizers.
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Photo. 4. The morphology of deoxidation prod-
ucts in molten iron at 30s after the addition of

Ti-Si-Mn complex deoxidizers.
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