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Magnesia-Carbon Refractories for Converter
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Abstract

Magnesia-carbon (MgO-C) refractories are composed of magnesia clinker, flake graphite, oxidation
resistant, and resin. Due to the components, they exhibit high corrosion resistance, spalling resistance,
and slag infiltration resistance. MgO-C refractories have been partially applied to converters since the
late 1970s and are now used in all parts of converters. By changing the components according to the
damage type of each part of the converter, the refractory greatly contributes to improving the life of
converter and reducing the cost of refractory. Furthermore, higher durability has been achieved through
the development of new evaluation methods, reduction of graphite, suppression of MgO-C reaction.

L, WO BY = NI A= 7 FE i LR

) bR K 3 A S HI & S L TV B

RTAYT - h—=RE (DT, MgO-C B LBEEE) LA

2. FEFHER

A, 1970 SERICESIFA Y PARy MHELTHE SR,
1970 4R AR A HERAF I E H S i D 72, BEFIRIF T F
RSN TR b - —R U NADEEL T
T AR EN D 2 &S5 2012 7 > TLARED,  simdA K
W& LTS HESKIRICIERL TwoZe BT
TSRS £ 69, BT AFRIEMAZ 77 4
V&, BRI L LR B SN TV A,

MgO-C BN ADE~ 7 42 784, WIkEEe, BRILb
LR, SRR Er R SN, ENZNOEY ORI
Do, BT, i AR —1) > 71, it 2 T 7R S v o
THEREE A L CWh, ST AT T HMOR R,
BEIRESR, WRALBS LR OWIMESEEZ 2 52 LT, WmEE
OYHEME R &, WAR—) v 7 Er K&z L L
MNTE L, FEMICBWTIE, PO OEFEEC
T MgO-C ENADDELERER A ML F 2 —=>

MgO-C BILADDRIRN 2 B RIF RN DV TR % DL
TIZEEd o

21 TR TEM

MgO-C BENADNZIL, B~ 7 AT T LRSI A
THEMEH SN L, TN ERENLRGEBIZR IR
T2 YT AT TEMOMEE, FEEE WSRO T T
7 ZAH O Ca0/Si0, H4AS MgO-C BN AV DIt BRI %
BIHIEPMENTEDY, #EHT AEFOHMIZIET
T, BIEZREMEEEE ST 2 LEN DL,

22 2
MgO-C BIADIIE— AN, RIRDBIRESRAYEH &
N5, BEE MgO-C ENADHTIE, AT 7l

R - R vy — MR ISR R EAERTER

TR EEHTE 20-1 T 293-8511



1P MgO-C Eh A D

BIZE 2 AT 7 @&, ESERERp OREERE L v
BN LB AR—1) T, Lo 2B E R o T b,
F7:, BEPOIRGICEENS Ca0 X Si0, 1F, Ein T
TR LY T AT T EMOBEFIRE LIREL L&Y %2 T
BT Do ZDREF, MgO-C ENANSOBMGREE 2 KT S,
RTATTEMDOARAT IT~OBEREFEH T HLEZ LN
TWh4, 20720, EWIHFEMARKO 5B EBAIZR L
TiL, BMEORSHEHINSEZ L%\ (1),

2.3 g

NABHFOI T AT TEMLRBEEEOREH & L
T, 7z /= VBRI SN Tn50, 7o/ —
IVEHIRIZIE,

s IR~ 7 AT T EM &% UADE GRBEICENS

o [EREDEL, MEG I —RY Ry FEEET S

o =¥y F L L CERERAE LA EESD R
EVo BB b, T2, 7o — VIR, BviE(b
HoL =R B0 )RSy 7B EDB D, ik
TR, BEEmEEZMEL CENENDI A THIELT
W,

2.4 Z DAY
MgO-C HENADIZE TN L RFERIE, KD ORE

®1 YITRITEMORERN G REH
Typical quality examples of magnesia clinker
Sea-water Natural
Electro- Sintered Electro- Sintered
ntere ntere:
fused ! fused !
SiO, 0.2 0.22 1.29 1.96
Al . . 12 .
Chemical ,0, 0.06 0.06 0 0.9
. Fe,0, 0.11 0.04 0.75 0.67
compositions
%) CaO 0.57 0.51 1.19 0.98
MgO 99.07 99.13 96.55 95.46
B,O, 0.02 0.04 - -
Apparent porosity (%) 2.6 L5 1.1 8.0
Bulk specific gravity 3.46 34 3.54 3.20
Radius of periclase (um)| 200< 2040 50< 20-60
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Relationship of carbon purity and wear, hot modulus of
rupture
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Reaction of oxidation resistant material

Oxidation resistant .
. Reactions
material
Al 2A1(1) +3CO(g) = ALO, (s) + 3C(s)
Si Si(s) + C(s) = SiC(s)
B4C B4C(s) + 6CO (g) = 2B,0, (1) + 7C(s)

graphite, additiveaubstance

’ grading of grain size
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Working surface structure of MgO-C brick with liquid
phase oxidation
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wear index

R 3 PRI & DIBFETRE & LB Efigiiie
Case of wear and required properties of each parts in BOF

Mainl ired rti
Zone of BOF Main cause of wear - an .y re.qulre prope = -
Corrosion | Oxidation | Abrasion | spalling

Mechanical damage of skull removal

Mouth, upper cone . . o o o
Oxidation by air

Tapping hol Oxidation by air R o 5

apping hole
pping Abrasion by molten steel stream

Slag line Corrosion by slag o
Mechanical damage by scrap charging

Charging side Abrasion by hot metal stream o
Thermal spalling

i 1

Trunnion side Corr0§1on by slag o o o
Abrasion by molten steel
Corrosion by slag

Lower cone . °©
Abrasion by molten steel
Thermal spalling

Tuyere T o o
Back attack by injected
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slag hot recycling

(MURC)
*LD-ORP(=LD converter - Optimized Refining Process)
*MURC(=Multi-Refining Converter)
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Converter-type hot metal pretreatment processes at
Nippon Steel Corporation
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