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AL THEHAREIEM kY OEEMEICET 20 %8) LEL, TECTHERINS.

W1E (] TIE, ARTOBRBNEBERICOVWTERRTWS. REFBM AT EEMHAE I B W
THRISRBROEE 2 BRI O R RICTFDH eV HEREE ZMH->TEY, (1)EEEEL K
&R, @QFHmMAERS D, G)ELNFEEVITOND E VI FEERNEL D,
OIEFEMEX, BEA T 7 OREE RERMAYMOTI:IC L > TEESIN LD, HEtzsEET
L EDMETHDL. TROLOHS KISICE LT, BEOMELZEEL, TOMBESEZ SN
LTW5.

Fom [~ v NM OXPEREBNFRFEMATIC S IFNFRECRIL ) CiE, @F ek EE T o A4 R E
THHEBEARARICOWNWT, v~y FMOEFEFEN~OEAIC X 2 FE), ZRIC X 2 HERIR I BEf%
THEHEL, MERBREEZRFIL WD, vy FMIZIBIN 2 e T AREIZ "+ 2 &0 b
Molz, T ORSEBENRFE & B TO KRBT ORMELN S, BFNS~OREEKE O~ v KO
HERIRBUZ OV TERLIZLE 2 A, v~y FHMIX, BEEEISmBOEVHERE LTHLE SR,
JFRNDZ Y —=ZARXR=RT T AZBWIZKIE] THRLTWLIbOEHEL TS, FHALRE
DOFERIE, TORMICIESENR AV AT Z LIk TR ZIDA D EEZLND. TN EREITHERT
EEZREL TS,

F3E [EMFFEMAT 774 VHKEA L XY RAFZTNVDRT TIRENZ L DIREA T =KL
T, BAMBOTIVEE AL Py RZ T AOEBICH L, Wit 2 T 7 §iE & ST oy
JENEEL T, TOMAMENMETTE2AD=XLEMALTWDS., REITDEMAT 77 4L A
HOBMIZI T 5 BEOIEEN, WHOBRETHS. WA T 7OREIC L > THRKOE I N E
X720, [P OBBOIBHAENSEDLZ STk, WEHAEAL, KAV FSFrx 22T L
DM AMEITIE T+ 5. FEBRILY 2 E 2 AHEBEOTBOREFRM K2, BIbEoSKMEE#HEL, X
TFUNRET D L TCEEBIERL, MAMERKRTTSEEZ2 0D, ZAEFALT, MitkY
EBEONFERETHILICLY, FMAT 7 T4 VHEKEA Y b3y 2 X TV OUEEZ M
L, WAtEom E2X5 2L <, FEEEZH ESETWS.

WA TYSEME S MR A v Ry 22 TA~DOEHEHEIC L D5 2T 7EE] TiE, e
FMEDOFIMEE AV M ¥ RZ T NVICBWWTARR, HBEREDRRK L 72 DEMA T 7 OWENT &
DIRBIZBWT, WA EZE@MA 7 7ICmAEE LTH AL, MAMEDIR T ORIK & 72 2
AT T MENC X DRBIZHOWVWT, FREZMH L TWD. EHERTEORE WA T, W
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JEIZE » TROPS OGS BIE@A T 7R LIAENT, BEA 7 7 O%E), RENSEZY,
MAPEAME T3 5. x5 E LT, [RILB I EOKRALEOMFIN RO TH S, MITFERE2 Mo
Mk ~bIcA L, FEEOm EE2XZ N TEREELTND.

FHE MEE AV FX vy RAZ T ADOE LA D =X L) T, WREMEOECICHES TR TH
D, REFBMKYOEEMELE L HET 2R ICEET KEA S v 22 7 L0l
AT = XBIZHOWT, FAICEE D BIBRAK DA A B DL L, HEMAPEE O BIR %2 EEREYICHR
L, BEELTWS. KEAL My AZ T TIE, REL0 unll FOMB KRB DEANIC L > TH
BLTWD, BBATICT VI FTEAL ML CY M T U NEHL, BENERETSHE, SBL
TWAHRZRIOumLL FOMMENEA L TEEL, BITICEDS. KAV My A X T LOML
X, BITOTFRIOBRTOEMZERL T0D. S5, BB OBIE L L TCa¥' /1 AV REDE
fbEFIHTED 2 ENfifodz. Ca¥" A AV REN LR L CiEfE (LEVWHE) (2T 25 EDLVOEE
(2> T L7z, AR BAITIE, MAKREEFERNICE > TEWCa ( A U RE £ TH#MZ MR T
X, MR EOR TR R L o TP A AV RED EHEZMEIT 5. D), LEVWEIZE
T HRFE N R RAVTB LRI ELS 20, BE< IR RS LTS, £, KEA b
XX ALZ T VOB IT LTI F AL FORENL, ZMihF 4 OHFRIR & B3 o i
HWThHsd., 6T, KETEHELONIZELA =X LOBRFHHEREZL LEIZ, KAV Xy AT
Jb O FEAL B O AR B 72 <o, fEAL B O AR O JR NI & G kxR & FEhii L, REF
Mk OEHEMER B2 T ho7zt LTS,

wem [HSkHA R T KM OEEMR LoD DRE] TIE, HE~$ErEICBVLWTELN
7=, RERM KD OGEEMERN EXtREE LD TN D.

WIE S T, BIEILECEE TEREL, KXz tdTn5.
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Since unshaped refractories have important roles to protect steel-making
containers and equipment safely from high-temperature melts in steel-making
process, reliability such as stable production, durability, and construction as planned
are need. For this reliability, there are four problems related to the flow of molten slag
and the flow of unshaped refractories, and the problems were investigated.

The viscous flow characteristics of tap-hole material were investigated, because
the unsatisfactory tapping was related to its flow injected into the blast furnace. The
tap-hole material showed typical Bingham flow. The material injected into the furnace
is considered to deposit as “lie coiled”. The cause of unsatisfactory tapping is
considered to occur when molten iron enters the gap.

The blast furnace main trough slag-line material are unshaped refractories
containing non-oxides and having weak microstructure. When they contact with
molten slag flow in oxidizing atmosphere, their corrosion increases and their
durability decreases.

In a steel-ladle with a high molten steel static pressure, molten slag is pushed
into pores with a small diameter due to the molten steel static pressure. As the result,
molten slag flows and infiltrates in pores, and the durability of low-cement castables
for steel-ladle with weak microstructure is reduced.

The setting mechanisms of low-cement castables which causes the construction
error due to the change of fluidity was examined and discussed. The setting of low-
cement castables defines the halfway of coagulation of fine powder. Ca2+* ions are
dissolved from the alumina cement, and when the Ca2* ion concentration reaches the
threshold, the setting occurs. Dispersion can be maintained by steric hindrance with
organic deflocculant, and by the shielding effect with inorganic deflocculant. For this
reason, the setting time is shortened if the time to reach the threshold is earlier, and
it is longer if the time is later.

Using these results, measures to improve reliability were implemented.
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