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Synopsis :

A thermal spraying technique in which dead bumed magnesia powder is partially fused
in flames made by combustion of premixed coke powder in oxygen gas folw and bonded
to the furnace wall has been applied to the furnace wal has been applied to the hoto
repair of BOF. The technique is called the "flame gunning" and introduced to No.1
Steelmaking Shop at Chiba Works, were heard operation such as stainless steel blowing
is carried out. As the flame gunned layer has such low porosity as that of burned
magnesia-dolomite brick, it can withstand two heats of stainless steel blowing and 11
heats of low alloy steel bolowing. By the introduction of flame gunning, the total
refractory cost has been reduced to 26% less than the cost without the gunning. As the
flame gunning has many advantages such as short repairing time, high corrosion
resistance of the gunned layer and low cost, it can be said that the flame gunning is a
desirable technique for the future BOF operation in which an increse in the continuous

casting ratio and rising of tap temperature are inevitable.
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Synopsis;

A thermal spraying technique in which dead burned magnesia powder is partially fused in flames made by
combustion of premixed coke powder in oxygen gas flow and bonded to the furnace wall has been applied fothe
hot repair of BOF. The technique is called the “flame gunning” and introduced to No.1 Steelmaking Shop at
Chiba Works, where hard operation such as stainless steel blowing is carried out.

As the flame gunned layer has such low porosity as that of burned magnesia-dolomite brick, it can withstand
two heats of stainless steel blowing and 11 heats of low alloy steel blowing. By the introduction of flame gunning,
the total refractory cost has been reduced to 26% less than the cost without the gunning.

As the flame gunning has many advantages such as short repairing time, high corrosion resistance of the
gunned layer and low cost, it car be said that the flame gunning is a desirable technique for the future BOF

operation in which an increase in the continuous casting ratio and rising of tap temperature are ineviiable.
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Fig. 1 Schematic illustration of flame gunning operation
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Fig. 2 Outline of flame gunning system
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Fig. 3 Diagram of gunning mass feeding
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Table 1 Specification of gunning mass feeding system

Ttem Specification

Fressure tank Vertical eylinder type
Capacity NET 2.5m®
Weigher load cell 2.5t

Max. pressure 7kgf/cm?-gage

Feeding rate Max. 300kg/min

3.
Carrier gas flow rate 7Nm® /min

Transport distance 80m in horizental direction

5.5m in vertical direction

Properties of gunning Bulk density 1.0g/em?®

mass Particle size under 100xm
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Fig. 4 Schematic illustration of lance structure
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Table 2 Specification of lance vehicle R e Rt TA S, L L, ERBEHEE
g |- —~ . £
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mMovemen
, » ERICHEHLTWS
Lance rotution 1,Grpm Unlimitted AC 7.5kw o Y .
IO EHPERREHELECLTEY, HE
*  The angles between lance direction and the center axis B!Jp‘ }hﬁ_ﬂ%ﬁﬂ[k‘d&ﬁ‘ H‘dui }Jj,ji'f':gr}‘:,%m % g)jj.:‘ﬁkz

of furnace
«+« 0" is the angle frem the horizon

HIE 130547 2 B,
33 2—F4YF4
BT AR,

Al =k <, (a)7 2 A

ArAlR, (b)) HEHER ?E*Jt—}r A, ) MRATH B A R EE R
AL LIS, Table 312 2—F 4 ) F 4 —
— R E T,

4. wHIERW

TR S T 385 ) o
AT AMEFEIC, R
S IRl E RV AT e o

R OVET ¥ U
=Y P AT S
FiT-Twa, &5

FI9BIEZ L, RS S FEWREL (K-BOP)
OGE S, AT v Ao BIEEL L T

wéuTmm4umm$8H#g6¢Hﬁmmm
WaRlE & PRI 2w, B LML h
SO MBMEDE AT O, TR K b - T

Table 3 Utilities of fiume gunning

Gunning mass| N, (o S::’Erng
P'ressure .
Tkgf/em® gaye) 7 15 7
Flow rate .
(Nm*/min} 220kg/min 7 145 2

Table 4 An example of operating condition of No.l
Steelmaking Shop at Chiba Works

Stamless steel Low alloy steel

Production ratio 34.5%

65.5%

Average tap
temperature

1689°C 1674°C

DArfz i vk TH %,

AT A E FOOHRIE, FhEhs
— A slbe— PR L TIREENLL, O
b, 7v—ade=r 72k 5EAH%E 2T
L A GHVE SO, 35 kRl kiR K E
VAT L 2R AT k%tfw% &
Wiz #a L oS5 T3z T4 ~5e — 1 iz
L lTd &A%, kit Ak iz s b7, b
ROEE E HBE TR EL » HiEES AL T
A, TV —LH= N L BEIHERIE Photo. 1
P Ear

Photo. 1

Hot repair by the flame gunning
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Photo. 3 SEM photograph of dust during flame gunning

B, JRHU Ot & 1T 2ok R 4 Table 51777 S TE T 7 2 & G b 2+ TR
T —AF =y PR 73 L TR B TwvwA, fh WLkl ks, AR
NEMETH Y, #iHa-7 2334, B (e (A ahs, 2 A AN Ziid o — 7 Ak

.35_



278 o B8k o

1582

Table 5 Refractory cost merit with the flame
zunning applied (Stainless steel © 30%)

Without flame With flame

gunning gunning applied
Lining life (heats) 246 365
Brick t‘nnsum[()!,t(.:}nt) 10.49 7.07
o o g0 0 &
commumpiion (ha/t) 10.49 8.07
Refractory c?ﬁ:\tio} 1.00 0.74
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