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(Table. 1> The variety and geatures of principal
monolithic fefractories

Refractory Features

Castable Refractory materials consisting of coarse
and fine refractory grains and suitable
bonding cement, which are installed by

pouring after mixing with water.

Twowellble | A sort of castable refractory installed by

trowelling

Plastic Refractory materials tempered with
water and/or added with a binder, which
have suitable plasticity to be pounded or

rammed into place.

Ramming Simiar materials to plastic refractories,
which are somewhat more stiff than

plastic refractories.

Patching Refractory materials tempered with
water and/or added with a binder, which
have soft plasticity to be patched into

place.

Gunning Refractory materials which are installed

by gunning machine.

Injection Refractory materials that can be injected

into a furnace in the slury state.

Vibratable | Refractory materials which are

exclusively installed by vibrating cast.

cementE AHE3F XL e 22| A 9] castableel B 8.3}
Al Hol HAAE A&, Zn|Ee 24t shu g o83
o AFE AFe] /FEEE 3 low cement AL
castableo] WL A HATh 2 o] E low
cement XU Z castabled EHE SWA
(thixotropy) & o]€3 Zo2 AlFA] 2%F vibrator
£ Aol g AlFE7 P& AU F
vibratorE AHEE gl AhoAE ATl Boks
3kar, Ayt castabledl Blste] AlFAlQ] K817t At
o]zi3 TS s $isted & ol Ak s
o] AT, castabled] PERE, HA v A=
ol 98 215 vibratorE AH&-3F XA castabled}
U BAS vher HEA Fg2 &olgt self flow
castablee] 7, HE=1 Slv. o]t MW
castableE AR A, BX upg} ZHE g 21|
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A o|x|gk & EH AIZFOZ castabled} 22 FF
EJo| o] Foix|R] g7] w0l B4l A castablecl] vl
3 FE5R) £3ha. AlFAl £4 Z rebound loss7} &
A7} Act. wzha] 2lde] 78 A cement castables
gunningAl &8k W, ZXE0] Wol A7 HEHL
A}, (Table. 3> ZHE gunningWd ¥ 1 £4& vE}

(Table. 2) Classification based on setting characteristics

Slinging Refractory materials which are installed

with a slinging machine.

Setting characteristics | Main corresponding materials

Castable refractories, Gunning

Hydraulic settin; .
ydraulic setiing refractories

Coating Refractory materials which are used for
coating on the working surface of the

lining having a thin thickness.

Plastic refractories, Ramming

Air settin .
T seting refractories, Refractory mortars

Mortars Finely ground refractory materials which
are trowellable when tempered with
water, and are used for laying and

bonding refractory shapes.

Plastic refractories, Ramming

H ttl ;
eat setting refractories, Refractory mortars

Plastic refractories, Ramming

1 refractories, Refractory mortars
hemi i . .

Chemical setting Castable refractories, Gunning

refractories
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I Ordinary _ Aly,Og or " 10 - 20% of Ordinary aluminous
Castable Aly04. Si0, grain cement Al,03/ CaO=45-55/30-40

I High grade| _ | AlOsor + 10 - 20% of Ordinary aluminous
Castable Al,O3. Si0, grain cement Al,05/ CaO="70-90/5-25

I Low cement | _ Aly;05 or n 5 - 8% Aluminous cement. ultrafine
Castable AlyO3. Si0y grain powder of SiOy & Al,O3 deflocculants
Clay-bond | _ | AlOzor + Clay, deflocculants
Castable AlpO3. Si0g grain aluminous cement

N ultra low cement
Castable

A1203 or
A1203 SIOZ grain

+ Less than 2% aluminous cement,
ultrafine powder of Si0y &

Suaes

o o
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{Fig. 1> Conceptual changes on technology of aluminous cement castable
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(Table. 3) Qutline of various gunning systems for low cement castable

Gunning system
Type Method
Dry Standard method
Grain, Fine powder, Binder, _ Gm | 4@_»
Dispersant, Hardening accelerator ;
(Air) (water)
Slurry added method
Fine powder, Binder, Dispersant. [ Wier |
+Water L
[ Grain, Hardening accelerator |
Semi-Wet, Premixing method
[ Hardening accelerator solution I ] Adding apparatus L,
{ Grain, Fine powder, Binder, Dispersant Gun ‘\_'—N"_Z‘!—_rl-—>
(water) (Air)
Wet Shot cast method
Hardening accelerator solution | Adding apparatus
| Grain, Fine powder, Binder, Dispersant Pump |- J@‘—»
(water) (Air)
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for gunning and adhesive ratio
on various gunning methods

(Table 4) Chemical composition and grain size distribution

of gunning material for test

ALO, 50
chemical composition{(%)
S0, 45
3-Imm 35
grain size distribution(%) 1-0.074mm 30
0.074mm) 35
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