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Phosphorus Removal from Fe-Cr-C Alloys with CaC,-CaF, Flux

Yasushi NAKAMURA, Kazu-umi HARAsHIMA, and Mickihisa ITO

Synopsis:

ESR experiment was made, in which CaC,;-CaF, flux was used as an electro—flux under an inert atmo-
sphere. Fe-C alloys containing Cr up to 64%, were remelted. P and N contents as well as O and S ones
of the alloys were found to be reduced during the remelting. Simultaneously, carbon pick-up was ob—
served, indicating that CaC, was decomposed into Ca metal dissolved in CaF, melt and C in the liquid
alloy. The refining ability of CaC,, therfore, was equivalent to that of Ca metal. The degree of pho—
sphorus removal was determined only by the rate of CaC, decomposition which was evaluated as a func—
tion of the feeding rate of CaC, powder and the activily of carbon dissolved in the liquid alloy. Practical
applications of CaC,-CaF, flux as a new dephosphorizing reagent in refining processes were discussed.
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Table 1. Compositions of alloys before
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POoGWIRE Y 770 H- TR ETHE - GEE : +
I5ppm)*. N [ —n s — vk (£10ppm) TH5. C
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and after the CaC,-CaF, treatment.

Element Electrode Ingot (av.) Degree of
Heat No. pel S N P Cr C N P P removal
(%) (ppm) (%) (%) (ppm) (%)

1 0.17 210 51 280 0.18 0.43 6 25 91

2 0.11 220 56 210 0.02 0.46 9 24 83

3 0.46 | 150 55 110 <0.1 0.66 5 20 82

4 0.94 180 59 150 0.02 1.11 9 110 27

5 3.23 330 36 210 <0.1 3.30 20 200 5

6 0.10 200 390 180 1.06 0.46 9 50 72

7 0.97 180 42 170 1.06 1.10 16 110 35

8 0.96 60 37 100 1.52 1.09 17 37 63

9 0.98 — — .. 110 1.60 1.13 — 40 64

10 0.09 190 300 180 5.11 0.43 23 42 77

11 0.98 210 14 190 5.03 1.13 5 100 47

12 0.14 200 229 200 11.47 0.50 63 60 70

13 0.10 70 332 210 18.7 0.42 181 50 76

14 0.10 190 148 160 18.3 0.45 106 30 81

15 0.95 190 136 200 17.6 1.20 69 25 87

16 3.15 330 535 260 18.2 3.24 380 220 15

17 0.01 190 169 200 25.0 0.39 107 40 80

18 3.07 180 640 280 63.8 3.40 584 30 89

19 6.14 270 323 390 64.3 6.18 257 320 21

Table 2. Experimental conditions.
. . Flux
Diameter Electric powder — :
d Cont ly fed
Mold Electrode | Voltage Current Inégél:y C}g;%: CaC, Cerl‘zmuoiuséaéz CaF, Ramarks
(mm) (V) . (A) (g) ( g/ min) ! (g / min)
70 40 12~ 1 100~ 27 323 2.15 8.0 1.10 5.0 |Heat No.
13.5 2 300 (M.D.~20 min) (>20 min) I~17
55 35 12~ 1 700~ 20 192 5.3 23.8 1.05 4.65 |Heat No.
13 2 300 (M.D.~6 min) (>6 min) 18, 19
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Table 3. Oxygen contents of electrodes and

ingots.
Ingot
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AAvalL AL v L vu\, \tltlnl.‘}
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) 5 8 11 14 17 20
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12 85 — 5 — 9 8 — —
13 51 10 — 14 — 9 — —
17 83 — 9 — 10 — 14 —
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Fig. 1. Vertical distribution of solute concentra-
tion in the ingot of Heat 17.
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Fig. 2. Plot of the degree of phosphorus removal
against the activity of carbon dissolved
in liquid alloy.
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Fig. 3. Relation between the rate of CaC, de-
composition and the carbon activity.
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