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Influence of Various Atmospheres on the Corrosion Resistance of Si;N, Sintered
Bodies against Steel Making Slag and Its Main Components
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* Advanced Materials Research Laboratory, TOSOH Co., Ltd., 2743-1, Hayakawa, Ayase-shi 252 )

Corrosion of SiyN, sintered bodies against blast furnace slags, converter slags and main components of these slags such as
CaO, FeO and MnO, has been studied at 1200°-1400°C for 1-12 h in air, Ar, N, and O,~-N, atmospheres. For Si,N, sin-
tered bodies containing small amounts of Y,0, and AL O, additives, the corrosion rate increased with increasing pores and
glass phase in sintered bodies. The corrosion behavior of Si;N, sintered bodies against the various salts in Ar, N, and O,-N,
atmospheres, except for FeO sall, was very stable. In case of less corrosive salts such as blast furnace slag and CaO, the
corrosion rate of SizN, sintered bodies in O,- N, atmospheres increased with increasing O, partial pressure up to the air com-
position, the corrosion rate decreased extremely then above the air composition. In the corrosion of the Si,N, sintered bodies
against the various salts, the oxidation of Si,N, seems to have occurred, and the corrosion proceeded continually by the reac-
tion of SiO, with the salts. [Received August 4, 1989 ; Accepted December 11, 1989]
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Fig_]. Relationship between weight loss
ALO, content for corrosion in air for 2h,

and the

Table1. Physical property of specimen,
Additives (wt%%) Bulk Vickers Fracture Sintering condition
No. density hardness | toughness
Y20s Al20s | (g/cm®) ] (GPa) (MN/m372) | Temp.(°C) | TimeCh) | Press.(kg/cm?)
6,1 6 1 2.89 7.2 — 1950 q 9
6,2 8 2 3.15 15.1 6.77 1850 4 9
6,4 6 4 3.24 15.2 6.80 1850 4 g
Table 2. Chemical composition of blast furnace slag and converter slag.
Fe0 | Fez03{ Si0z {Al20s| Ca0 Mg0 CaFa Mn02 P20s S
Blast furnace stag 0.47 0 34.4 13.4 41.2 7.7 | <0.5 0.68 | <0.11| 0.58
Converter slag 12.7 7.33 19.9 4.13 40.6 6.55 0.62 6.39 1.72 0.62
(wt%)
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Fig.2. SEM photographs of fracture surface of the o 22k dg =
specimens with Y,0,-Al,0, additives. S 23k < g
@ 24f FeO+MnO
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3.1 SN, BHshDBRE IR I T BEBIF & T D Fig.3. Relationship between weight loss and time for
wINEDRE corrosion of the (6, 2) specimen holded at 1300°C in air.
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(b) | (d)
Fig.4. SEM photographs of fracture surface of the (6, 2) specimens corroded by FeO+MnO, at 1300°C for
(a) 1h, (b) 2h, (c) 4h and by blast furnace slag at 1300°C for (d) 2h in air.
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at 1300°C for 2h in air.
By ) NEEERT S, ROTEEBREOKEE &b
12, SLN, REICHER LY ) HEHS FeO+MnO, iz
o TABICHEI N, HOBAZS| xR I+ L2
k5T SLN, OB EHSHETTEbDEEZ NS, h
IKRULT, BEAZ TR, K4 (d) »585 0
£ kDI, SLN, RECERUIZY ) ABREIEEI AT
BST, ZDHIZ SL,N, DEEMGEMAZ NS LD
LiEERaND, HiZ, SN, OREBELTOYY I D
a1 gy 2 - FeO4MnO, 1 Si,N, iz >
D AESFICERT A LV BABICY ) IEEBERL
T 2z, SLN, DBERIGZHHIT A ENTE
BV, —F, BREAT7OBSICIEHLVY Y HEN,
FOBEBEMEIT A L1280 SLN, OBRRIEZI X
BHDEEZEND.

Secondary electron image and characteristic X-ray images of the specimen corroded by FeO+MnO,
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Fig.7. Corrosion degree of the (6,2) specimen by
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Fig.8. XRD patterns of the (6,2) specimen corroded
by FeO at 1400°C for 2h in Ar.
(a) sintered body surface and (b) FeO salt.
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