











Table V

Typical furnace reline, tap-hole rebuild, and tap-hole
repair timelines

Furnace | Complete or partial | Tap-hole rebuild Tap-hole repair
furnace reline
1 8 years 4 years 2 years — only front SiC
block replacement
3 12 years 6 years 3 years- only front SiC
block replacement
5 12 years 6 years 6 months — only front
mickey replacement
6 8 years 4 years 2 years - only front SiC
block replacement
7 12 years 6 years 6 months — only front
mickey replacement

A complete furnace reline involves a total excavation
of the furnace and replacement of all refractories, including
sidewall, hearth, and tap-hole. A partial reline requires only the
replacement of the sacrificial carbon ramming on the furnace
floor. This will also allow for the repair of the tap-hole from the
inside of the furnace. Excavation of the furnace burden and
subsequent visual inspection of the furnace lining will determine
the extent of the rebuild or repair.
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Figure 11 shows the steps in the rebuilding of a SiC tap-hole. A
rebuild is completed in four days (from furnace switch-out to first
tap), including the warming up of the tap-hole refractories.

Before switching out the furnace for a tap-hole rebuild the
furnace needs to be melted down as far as possible, which will
reduce the amount of loose burden that has to be removed from
the tap-hole. The sequence of events after the last tap has been
made and the furnace is switched out is as follows: cooling
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down for 12 hours, removal of tapping launder, installation of

a working platform in front of the tap-hole, removal of tap-hole
face plate to expose tap-hole refractories, breaking out of tap-hole
refractories with a Brokk machine, and allowing the remaining
molten slag and metal to drain from the furnace (see Figure 11a).
During the breaking out of the refractory and removal of loose
burden and solidified slag, water cooling is applied to increase the
rate at which the tap-hole area is cooled down. Final breaking out
of tap-hole bricks is done carefully with a jackhammer to expose
undamaged tap-hole bricks to establish a clean surface to tie-in
the new refractory bricks.

Figures 11b, 11c, and 11d show the installations of the SiC
-blocks, lintels, and SiC bricks in furnace. The bricks below the
block are started from a solid foundation or good floor. After the
rebuild of the tap-hole is completed, the faceplate and launder
flange are replaced. A steel pipe is placed in the tap-hole and only
plugged with a small piece of tap-hole clay at the hot face of the
pipe to assist with the opening of the first tap after start-up. After
the launder is replaced, the tap-hole bricks are extended into the
launder and then rammed with carbon material. It is of utmost
importance to check the alignment of the claygun and drill after a
tap-hole rebuild.

In order for the newly build tap-hole to cure and bake
properly, the furnace is switched in in STAR mode to allow for the
gradual heating-up of tap-hole refractories over a 24-hour period.
The same methodology is followed with the rebuild of a graphite
block tap-hole.
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Under normal conditions, repairing a graphite tapblock entails
only the replacement of the front sacrificial mickey. This can be
done on an eight-hour planned shutdown. The launder sand
and refractory materials in the launder are cleaned out with a
jackhammer and shovel to expose the full mickey.
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Managing the tap-hole life-cycle at five submerged arc furnaces producing silicomanganese at Transalloys
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Figure 12—(a) Breaking out of front graphite mickey with jackhammer; (b) installing new mickey; (c) steel plate over mickey holding it in position; (d) repairing

launder with carbon ramming material

The old mickey is then removed by breaking it out with a
jackhammer (Figure 12a) and replaced with a new micky (see
Figure 12b). Removal of the first mickey allows for inspection of
the second mickey and if required it can also be replaced.

After the mickey has been replaced, a 20 mm steel plate is
installed over the mickey to keep it in position (see Figure 12c).
Carbon ramming material is then used to line the launder up
to the tap-hole again (see Figure 12d). A new mickey does not
require warming-up before it can be used.

The same methodology is used when replacing the cold face
SiC block. The estimate time for only replacing the cold face SiC-
block is 12 hours.

Start-up after maintenance and repair

The commissioning of a furnace after a major reline normally
takes 7 days. The megawatt input per hour is regulated to
allow heat soaking of refractories and carbon ramming, to
drive off volatiles and moisture, and to allow for expansion of
the refractories. Because the furnaces are open furnaces the
refractories cannot be heated with gas and the warming-up is
carried out with electricity using the furnace transformers in
STAR mode configuration until the first tap is made.

Gradual heating-up of furnace after a long shutdown, more
than three months, is also important to allow for slow expansion
of the refractories. This type of warm-up is completed in three to
five days.

Conclusions

At Transalloys the furnace linings are of an insulating and semi-
freeze lining design. SiC blocks and graphite blocks are used.
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Procedures and systems have been established to ensure an
optimum life-cycle of furnace linings, tap-holes, and auxiliary
tapping equipment. All furnaces are equipped with clayguns and
drills. Proper plugging of tap-holes and only selective O, lancing
has extended the tap-hole lives noticeable. Well established
heating and warming-up schedules for newly build furnace
linings and tap-holes allows for optimum drying, baking, and
expansion of refractory material.
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