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Introduction

-

We have supplied over 200 furnaces in not only
Japan but also in China, South East Asian
countries, USA, Mexico and UK.

Then, We have made some improvements of the
furnace after studying actual melting and holding
operations.

-




2.Furnace Structure and Advantages

/This furnace has a compact structure for aluminum
casting which makes possible to melt and hold
aluminum continuously by using a melting and a
holding crucible. It is the furnace that has both a
melting chamber and a holding chamber.

It also has three major advantages, which is

energy saving, high yield rate, and high quality

molten metal, required for the aluminum melting

and holding compared with conventional non-
\crucible type furnace -




3.Aluminum Melting Process

Charged aluminum is preheated by the exhausted
gas in the tower and melted in the melting crucible.
Then molten aluminum passes through the run out
tube preheated by the heat from the holding burner,
and is held in the holding crucible.

Preheating Tower

Melling Burner

Melting Chamber
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e/~ ‘ ‘ Holding Chamber
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4 Feature

KOperation starting up time is minimized with Iigm
refractory and high insulating lining.
*Molten metal is not required for holding during
night and holiday.
*Regular lining repair is not required because the
metal does not contact with the furnace lining.
- The furnace can be easily reset in the original
condition by simply replacing with new crucible.
- Melting various alloys are possible by simply
replacing the crucible.

\This prevents metal contamination. /




Outline of the Improvement (7 improvements)

(MWall thickness
(@Run out tube shape
Preheating tower and melting
chamber lid shape
@Reinforce inner metal sleeve
®)Cross section of rail shape
®Working deck height
@Internal diameter of @
preheating tower and I
melting_chamber lid




6.Explanation of the improvement

(DChange of the wall thickness between the melting and the holding chamber

)

/Wall thickness 240mm (minimum) )
Problem
E - Temperature decline is large at run out tube, which leads
F to
CR) molten metal temperature to decline and this may solidify
E M{tenistgtle between the cover and the pipe is longer
\__/
(" ] .. N
Wall Thickness 115mm (minimum)
A Advantages
F - The space at the run out tube is reduced by 25%, which
E minimizes the temperature decline.
R - Heat accumulated in the wall reduced and the melting
time
- 'Elld st dnycl imditwiesn the cover and the pipe shortened.
AN J
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6.Explanation of the improvement
(@Change of the run out tube shape

Y
Straight tube (Carbon grade)
B Problem
E * More splashing of molten metal
5 —Causes the frequent entrainment of the air
E —Causes the frequent adhesion of the oxide
« Carbon grade is more oxidized
AN
-
—

Advantages
* Molten metal flows through the crucible wall
—Reduce the entrainment and the oxide adhesion

* Durable for the axde then the cabon gade and
higher strength
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6. Explanation of the improvement

(@Change of the lid shape of preheating tower and the melting chamber

)

mAaOTmW

) (

om—-np>

" N
Diagonally open gap

Problem
*Heat release from the gap (energy loss)

—Negative effect to open and close for the damper
peripheral equipment

*Leak of the exhaust gas from the gap
—Discharge of the soot from the preheating tower

-

J

~

Advantages

* Prevent the heat release from the gap
(reduce the energy loss)

* Prevent the exhaust gas from the gap

* Prevent the absorption of the chill air from the gap
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6. Explanation of the improvement

@Reinforce the inner metal sleeve of the preheating chamber

)

mAaOTmW

—/

/

\
Problem
Welding comes off by charged
materials and the thermal history

/

)

om—n>

Improvements

Design and install the reinforced
rib at the corner of the metal plate
and the inner metal sleeve.
Result

Increased the strength and the corner
Qoes not come off

~ Y
Use in mounting
shape (Wheels it_}
may be stacked due T
to the trapped E
scrap)

Y, \__/

/

Improvement R
L shape Angle

Results
Contacted area of the wheel and the L
shape angle reduced, which lead to the

smooth movement and reduce stacking /
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6. Explanation of the improvement

®Change of the working deck height

fBEFORE]

Melting chamber leveltO0mm

Problem
* The distance between eyes of the
worker and the melting crucible is
longer and the worker’s posture
becomes strained.
*The worker has the risk of stepping
\_into the furnace.

~

/
( AFTER )
Melting chamber level -300~-500mm

Advantages

*The distance is closer and the
unreasonable posture can be
avoided.

*The risk that the worker may step

J

\_into the furnace is reduced.
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6.Explanation of the improvement

@ Inner diameter change of the preheating tower and

the melting chamber lid
N,

@550mm
Problem
*Ingots could not be charged efficiently in a short
time because they tend to be vertical.

*Metal amount in the preheating tower is not

enough to hold required amount of metal to
be melted.

mAaOTmW

) (

-

@650mm
Advantages

*Ingots can be charged efficiently in a short time
because they can be lean.

m—Tn>

*Cleaning and flux disposal operation around
the melting crucible can be improved.

(
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7 .Pictures of the improvement for each changes

(DMelting and holding chamber ~ (@Run out tube shape

(@Preheating tower and melting  @Height of the working deck
chamber lid




8. Conclusion

Improvements Advantages

(D The wall thickness

§ * Energy saving
@ Run out tube shape change <

* Energy saving

@ Preheating tower and melting light working

chamber lid
@ Reinforce the inner metal sleeve * Improve the molten
metal quality

ﬁ * Stable operation

@ Cross section of rail shape

@ Working deck height

* Improve working

@ Inner diameter of preheating environment

chamber

We would provide required improvements to make
the furnace operation to be more efficient and better.
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