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Dephosphorization of Fe-Cr-Si Alloys for Low Phosphorous Stainless Steel

Kyojiro KANEKO, Nobuo Sano, Shuji TakeucHi,

Sumio Suiomi, and Yukio MATSUSHITA

Synopsis:

In order to produce low phosphorous stainless steels with superior stress corrosion resistance, the possibility
to remove phosphorus by the following two methods for ferro-silicochromium, which is an intermediate pro—
duct for low carbon ferrochromium, was investigated. Firstly, the evaporation of phosphorus in vacuum
was studied by using levitation technique, and secondly, the CaF,~CaC, flux was used as a dephosphorizer
in a plasma melting furnace. Both methods gave the phosphorous content less than 0.01%, which is low
enough for the above mentioned purpose. It was found that the higher silicon content in the alloys signi—
ficantly enhanced the dephosphorization. These results also encourage the usage of chromite ore and coke
with higher phosphorous contents, if the dephosphorization process is only incorporated to the conventional

process for low carbon ferrochromium production.
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Fig. 1. Dephosphorization of droplets of Si-Cr-

Fe and Si-Al-Cr-Fe alloys using levita-
tion technigue.
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Fig. 2. Dephosphorization of 30wt%, Si-Fe alloy
by evaporation in a plasma remelting

furnace.
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Fig. 3. Dephosphorization of iron and Si-Fe
alloys with different silicon contents using

16wto, CaC,-CaF, flux.

X B v DFERDIERTH S, 30%5Si-Fe &4
BB LCKE-TVT o HRDT I -2 v b
Wiz, A 2y CREVEVE b LT, B
Y DR GERITREEIEELRY RIS HhhT
WRV. ZRVIEERFREOER & LT RS RS
& A ZVREERIEF /NI WD, Y EERE
FLIEDIEbDEEZLND. LDDTLFEET T v
22 LTRY &2 fFio7.

Fig. 3 13 Fe-Si &5 RC7 7 v 2 2% Lic
ST, VYVAVEBRI R EDILOIREET ALY
RLCHDT, ALH»IT Si RECRENZLNE. &

DEBRTIE 16wt%CaCy-CaF, 77 v 4 2% Ca,C 4
EIRET 27g 2 2@EE-E 3 A TREML, &

L7z 10 min iz #hFho 2 2 VEEEZRKR LE. 2
DXL Fe-Si 4TI ) 3 iRED 26% LA EiTis
g, CaCp-CaF, 75 v » 2%Vt %, +4K
Biy o T T 5 2 BBHLATHS.

Fig. 413 16wt9%CaC,-CaF,(CaC, £ & 27g % 3 [
CHFTHEMUL. DBOEBORMAEEIFL) K&
5 Cr-Fe-Si RELEDR ) VR THS. SO
Cr:Fe ot®R%E 2:1 r—5ixl, vV 3 BELE
b8/, FIMTRS X 5t Cr-Fe-Si T4, &
VI IREMSBY v ieh b REEHL, Hrergy))
70 AFEDMMTHSH Si=40% T P=0.008%
REETHY » L. E72, i) v RIGHIHBD x 2urh
RFBIREDOEILD R LA, LhL, 409%Si-40% Cr-Fe
BEDREEET 0.01~0.039% LPLEWXRT LD
DT, 2ZNVPTHEFTLHHREE SIC 2L T4 &
KRB LTWEE X605, LIEOERIZ 40% Si-
0% Cr-Fe H&%5%ic LTk,

Fig. 5 iR+ % CaC, B% 27g L —iCL, 4
BrEL <o CaF, Baf{hX gt 20l v BRTH

X ( ;
lSHtZCaCz—CaFZ CaCZ: 27¢
¥ [
0.0 @ 17wt%Si-Cr-Fe 0.15% 1.92% 7|
© 29wtiSi-Cr-Fe 0.02 0.40
@ 39wtBSi-Cr-Fe 0.2% 0.20
Q 39wt3Si-Cr-Fe 0.02 0.06
R
£ 0.03
“
>
o
o
= 0.02
a
%]
<
=
-8
0.01
1 L
[ 10 20 30

TIHE

Fig. 4. Dephosphorization

different silicon contents

CaC,-CaF, flux.

held for each alloy.
nal carbon concentrations of alloys Q;

{ min )

of Si-Cr-Fe alloys with
16wt
The ratio Cr/Fe=2 is
The initial and fi-

using

and C are also shown.

— 928 —



) - Yy VEFTUAMOEDO Fe-Cr-Si &Ry~ 2205
2 T T T T
J 4LOWtRSi-Cr-Fe 0031 40wl Si-Cr-Fe ]
w CaC,-CaF, O 1CwitCalr-CaF, - e
T %at; s 279 ® 35 - : © iowiTLac,-Lar, Lacl, :2/g
2L . ® 19wt%CaCN,-CaF, CaCN, : 33g
03 . -
0 @100 -
N s 3 o02h
- Z
¢ - 3
( x
o
w r
" 2 b
o
° 2 001 -
a a.
(0]
(=]
b
a
I |
0 10 20 30
TIME ( min)
1 1 . . . .
0 o 20 20 Fig. 7. Dephosphorization of 40wt%Si-Cr-Fe alloy
TIME { min )

. Dephosphorization of 40wt2,5i-Cr-Fe alloy
by CaC,-CaF, fluxes with different CaC,
contents. The amount of CaC, added is
27 g for each alloy.

40wt®hSi-Cr-Fe

CaCy:
@ 10wt*%CaC,-CaF, 13.5g
003 ® 16 - 13.5

O 16

3 g0
2 )
@
o
I
o
v 0.01
o
a )
| 1
0 10 20 30
TIME ( min)
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