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Introduction of Imported Silica Brick to Hot-blast Stove Refractory in Kashima No. 1 Blast Furnace
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Abstract

We constructed 3 hot-blast furnaces at Kashima No. 1 blast furnace, which blow in 2004, and
conducted a quality investigation of silica bricks, which were used in this hot-blast furnace, made
overseas. 4 silica bricks, whose manufacturers were different, were estimated. 1 silica brick was
selected by the results of some characteristics of 4 silica bricks and containing ratios of silica
polymorph, compressive creep test. On the other hand, based on our policy of securing plural brick
suppliers, we considered improving another silica brick which we decided to use. We developed a

material with adjusted CaO addition and adopted it for Kashima hot-blast furnace.
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Properties of investigated silica brick samples®

Sample No. A B C D
Bulk density / - 1.82 1.89 1.83 1.83
Apparent porosity / % 21.1 18.3 203 21.0
Chemical composition
SiO, / mass% 96.5 95.6 96.1 96.2
CaO 1.9 2.8 1.9 22
Fe,0, 0.7 0.6 0.9 1.3
AlLO, 0.5 0.7 0.6 Trace
Production country China China China Europe

No7z,

CHUIHLTA DHOM) VA MEIZILEM LD D
B, FRZDM TR NI VA MNED B2 ARNT A
NOEHEEN S o7 7)) —TRERE, RERAIS %
M2 77555 KA ST T K RBRE £ T 5C/ro#E
THIBL TS0 BERRFEL, 20, EHIZRBRA 2 5E
MG E A BE L TS ERI) Bz RIS CERE
THAL CHABESZEHIL, BBRoREE S 0%,
LEZRRD, BRIV — THBERIRO7ZENADD
FEERTY% 1500C Tl A, B, CHIZIHE L7225 D HMiZ
R U720 1550C Clx C MU L7225, A, B, D#iE
WoE U720 EfE 7 ) — 7 Tl o 3B S <221 b L
Bwh, WA RTOF—HITHY, BikiLs ) —TR
BRI BT S 0 O S A L2 Z 2 720 27
®, FRO Sio, S EH EOMR L AHET, BN 2
FAD CHOTRHZ D72,

3.2 SiO, SMHENERELEIL

JEAE 7 1) — TR IR I CEEA LA DS R L 7 R K & A
L7z M2, 3, 4, 5I2H5NADDZ) —TREEF D
Si0, SEMAHO &R EDOREMR R LR T NANIZE ST
) — T REEA O Si0, SO EH RIS DY, KL
DB ENE L Tz, C, D MIEEERETE 1500T
D) —=THBEEON) VA DT YA INTAL FDE
HEIZIZIZFECTHA05, A, BEIZ1500CH 27 ) — 7
BRIZIC N V<A I D571 A MNT A SADEFEDHE A,
VYA NNT A MEDPEINL Tz, 1550CH 27 ) — 73
B TIZETONALDZ ) AMNT A bamh L CTw»
72h%, CHOBEID 10massBREE TH - 7-DIZHT L, A,
BMTIZZ Y AMNNT A FEHS24~26mass %I L TH
N, ELIZDMIFFELLZYAMNT A SADOIEFEDEA,
SiO, D#J 94mass %A 7 1) A b/NT A bANEEFE LT,

B 6121550Cn 7)) — 7R EREDTE & RERILEOZLE
bz & DBRE RS, RESILEOZ b LR BRRT %o &
WEILEOEEZBTRLIZBDOTHY), F&RBRILED

£2 BEAELADD SO, NS HES
Contents of SiO, polymorph in each silica brick samples®

Sample No. A B C D | Conventional

SiO, content / mass% | 96.5 | 95.6 | 96.1 | 96.2 95.6
Tridymite / mass% | 61.7 | 73.1 | 752 | 42.8 69.5
Cristobalite 341 | 224 | 208 | 523 27.1
Quartz 0.7 | Trace | Trace | 1.1 Trace
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Strains of each silica brick samples after creep test®

Sample No. A B C D
/% 1500°Cx50h | —0.01 —-0.07 —0.01 +0.03
e
® | 1550°Cx50h | +0.14 +0.15 —0.05 +0.41
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Alteration of silica polymorph contents of brick D by creep
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Relationship between nominal strain and change of
apparent porosity of trial bricks
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Properties of trial silica bricks
Sample No. A (base) 2 3
Bulk density / - 1.82 1.83 1.83
Apparent porosity / % 21.1 20.7 20.3
Chemical composition
SiO, / mass% 96.5 95.7 94.9
CaO 1.9 2.8 3.6
Fe,O, 0.7 0.7 0.7
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Comparison of trial bricks bending strength
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Strains of trial bricks after creep test
Sample No. A 2 3
/% 1500°C*x50h -0.01 -0.01 +0.09
&
’ 1550°C*x50h +0.14 +0.01 +0.09
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Alteration of silica polymorph contents of trial brick No.2
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Alteration of silica polymorph contents of trial brick No.3
by creep test
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