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Synopsis :

An investigation has been made on local corrosion rate of clay—bonded SiC specimen at the CaO—AlgO3
Si0O, slag-liquid iron alloy interface. The local corrosion rate increases linearly with increasing dipping
time. The corrosion rate is negligible small in the melt saturated with carbon and increases markedly with
decreasing carbon concentration. After reaching maximum, it decreases slightly with further decreasing
the carbon concentration. The corrosion rate increases with increasing temperature and number of rev-
olution of the specimen. Aluminum addition to the metal increases markedly the corrosion rate, while
silicon addition decreases it. The local corrosion does not proceed in carbon-saturated iron, but proceeds
rapidly by an addition of aluminum to the metal or by rotating the specimen. The corrosion rate increases
remarkably with decrease in SiO, concentration in the lower carbon concentration range of the metal.
These behaviors of the corrosion rate are explained by the mechanism that the local corrosion is caused
by the active motion of a thin slag film between specimen and metal phase induced by Marangoni effect
and by CO bubbles evolved at slag film-metal interface. The main rate determining step is estimated
to be the removing process of the following corroded products, that is, carbon particles in the slag film pro-
duced by oxidation of SiC in near the saturated carbon concentration and the clay dissolved from specimen

into the film in the lower carbon concentration range.
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Fig. 1. Typical local corrosion profile and

definition of parameters.

Table 1. Chemical composition and physical
properties of specimen.

Chemical composition

Apparent | Bulk Apparent
(wi%) density density porosity
SiC | SiO, Al;04 (g/cm?) (g/cm?) (%)
67.4 | 21.0 11.6 3.00 2.10 29.9

Table 2. Chemical composition of slags (wt%).

Slag Ca0 SiO3 Al; O3
A 40.7 38.1 2L2
B 46. 1 0.0 53.9
C 50. 4 9.7 40.0
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for various dipping time in slag-A at 1 550°C.
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Fig. 3. Relation between 4d; and dipping time
at 1550°C for slag-A.
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Fig. 5. Effect of Al and Si on 4d; of the speci-
mens dipped in slag-A and metals for 30 min at
1 550°C.
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Fig. 6. Effect of slag composition on 4d; of
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Table 3. Relation between the rate of local cor-
rosion, d4d;/dt and the experimental conditions.

dNg/dt : rate of carbon removal from slag film, dNgg/dt : rate
of evolution of carbon monooxide gas, d7/dz: interfacial ten-
sion gradient in vertical direction, 7 : viscosity coefficient, SF :
slag film,

T; increase. l,; decrease, emgp: uUnchanged mmme: unknown.
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CEBINCRICERYOBREBBCH D LHEEINT
WAED, F i, HEERTFO EEC OLTO REMLLD
SF OEB LS RHIMBEEREEC YRN B Y525
NFITRER®». Thdz S-M RECEEINICE
B OBk EBBIIARD RAEHEOBEREMIC D 27
WD LHEEINB. S-M RE QLSO BRIARL
B EOREEREC ) 2 w0, ROBHIC XD
LEZBRS. Tihhbb, AHBROERHOELLD
%, e LB LR KRS, 2fC (B, HE
2.3), FiE(2)wXxs CO() THhH, hbD BE
W ARIERT B CaO-8i0,-AL0;, A5 70D HE
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(3

EIEHGEM O A5 /- BHRAEC RS 5 RMERCK JETHRTFORE 417

(2.57 ) X o/hXeDT, ERIETXTHRLCA
5 FHKEO EF~EZELTOWE, RIGME»HEFR
ki Ih s Rk, 1, 4[%Cl1akelik
MENECIIERIC, A& ATh~BRLS B &, &
o CO HEAT7Y v 7RI 2T, AT F7HRMED
BRCHEE L) 5EAL DD LS LDEHBE LT
EZxzbhb.

figRL T, SiC o SF o bgkic X 5 BILRE(4)
MR HEECBR L TV B o LR ERM L.

SiC+2(FeO) = (SiO,) +2Fe+C -o-evveevee (4)

L L, ZhETORFNERTIE, REBEERECK
U CIRRIG (4) BRI B Y 5 2 % & Kiod % REHUE
BSh T, Bivo SF o 1 7 e fflf2VRT X5
i, HRCOERE, REMIBE CRCTE ESH
Th5. »zap Fe-C 0fg, #v SF K
(5) L RBIEEHRm bk s X W B I B D (FeO) 1
IoT HaEere SiC ot oMLt 4T
HHY) 2T L, SIC OEERIC AR RHEREE
N e R B AIRT I 2 e EHEE I RS,

(510,) + 2Fe=Si4+2(FeQ) rosrrerereerennes (5)

7e¥s, Si, Al o¥imzx LT%, Photo. 1 wiRd X
51, SF-HEEATHMCrRDLIS. Al HAD
B AR LEEETS (FeO) r>T, SiC ofgt
W UL & & BB 0E RS B 5 FC X 5 A5,
ZOBEIE, F, HABOMEH oML (FeO
BE LT 0.9wt%) # SF i@ +% 3\, Lok
iz I THED SiC A apeitIh, HECH
HULDBEEZBRS. A5 FHORRCIREE LSO
I EAETFOBM i o TR o bbb EEX

]
| Photo No. | C(wt%) | Si(wt%) | 4[%C]

1 1.32 3.73 2.81
| | 1

| Photo No. | C(wt%) Si(wt?%) 'i ’ll,y a%C]
: (—- ] (wt%)

| i i R

2 L ast 0 : 1.5 | 0.08

SiC : Silicon carbide, SF : Slag film, DC:
Dissociated carbon from SiG, M : Metal,

Cr : Precipitated graphite from metal, F:
Fine particle of iron, V : Void.

Photo. 1. Microstructures of the slag
film between the specimen and the
‘metal containing silicon, (1) or alu-
minum, (2). The specimen were
dipped in slag-A and metals for 30
min at 1550°C.

HhsAs, Bk [ EEA 120rpm (X EE 4.
m/min) 7% & A5 7 HAAEF TS REHE L SER
Xh2Y, Fhvwz, ALENOBECIR<T v =K
X% SF o¥ils k&, Liipo MEEE 120
rpm BED L0 BEORLED, HLhBREsT L2
SiC OE(LEER X 2T, REHERETELSETTS
LEZDHTENTES.

BEEBR D EOERERLEZ LY, AUERDOR
MPIREEOEEERII KD L5 KHEEIhD. KRR
FERE T £ & MEBCCIE, SiC ot XD AT
SERCOBREREY, RURBEELEETS. MG
DFEwiL 2 2 R0 CEEDORY, 20rpm REOHR
BoEEE, Ho\id ALEINC X5 REEELOERAH R
BRThHB. CEEN REMMBE LY 2% D EEW
Bawir, Rpowmc X1oT SFHReBTLEYE,
1B I KRS DR EEE N REE Y HRETS.
COBRERER TR TS50k SF oFBTHY, SF O
EEL <7 v =e RIG(2) R4 T5 CO S
roToERzIhs, CEEHN EROPMBER T,
AR C OB FEEE & KRS OBEEE L ORAHEEC
b EHEINS.

5.

EIE ek M0 A 7 sk R ST 5 BT
HEED MY B e T5 BT, BEgkEE-CaO-
ALO,-SiO, &~ 35 7 REckiT 5 SiC-HiLF BBD
VSRR A 4 DEBREED S & THRN, ROMREZ
B,

1. BF A5 7O ERsT5REEHRE: (1)
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418 % : M

B 72 & (1986) # 3 =

RERME & L BEMCENTS. (2) CEECE
FL, REEMOBECILIZEAEETHD, REBE
DET & LA BBCHEML, RAEXRLE Bar
BAT5H. (3) &2 Adh~D Si OB X b, BT
. (4) 2z1da~0 AlOHEINC X hB|LAMAL,
REFBIBETL KERELRT. (3) BEOLRE
EHWHEMT 5. (6) REOEERD HinE & b
KL, RERAAEE ST, 20rpm (FEXHEE 0.75
m/min) ¥ COEEEIC XV FE LT,

2. R BEEC XTH A7 7o S0, BEOR
B (1) REMFEEAHLI T, SIO; BEWKE L
V. (2) REBEOETEELR, SIO, BEIMEVZ
EHMTB LB,

3. LARMBRELHEETLEOMCE DRI ERY
BA{RIE, BIERY CTHE Lo & MO RMMBIEBO 7 » 1
AEBCTHBTES. Tihobb, RHBEEERAR-4
ENVEEBALIBEAS 77 4 VA, BRRAZ L
RUOBREEDICECHES 25 77 4 v 2 DR DO ELD
TeDRFBEINCAEBENALRKY, 22 AthDREL
A7 7D S8i0;, LDRGT 445 CO K L
BRCEH R IPTYWEREZREL, 220 RH
MoOmBERTY ZLiXvELS,

4. REBIREEOBRERMIIR b IT, REMMERE
fHETCERSBCOBRFBETH Y, RIRBEOKVHRK
TR, RELBAT 77 4 VAR UK s
DEBREBBL DD LHEINS.
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