TYI—=T =L Ea— Vol.l14 2009

HEEE FERET LI = AL 4 N A SR O B

Development of an Energy Saving Melting Furnace for Aluminum Die-Casting
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Since 2001, we have been developing an energy-saving die-casting system in order to cope with new
environmental protection requirements and global business expansion, and have developed a compact electric-
powered die-casting machine and a high-efficiency aluminum melting furnace. The conventional aluminum melting
furnace was inefficient; its energy efficiency was about 20%.

We have reduced the molten aluminum temperature and suppressed the furnace wall loss and the exhaust gas
loss by improving the structure and control method of the furnace. As a result, we have succeeded in achieving a
better balance between high quality manufacturing and energy saving, which hitherto has been very difficult. This
article describes the newly developed Energy Saving Melting Furnace.
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Fig. 3 Energy consumption breakdown of the current
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Table 1 Comparison of the sensing system for detecting the surface level of the molten metal

Comparison
Comparison method

) Ultrasonic system
item

X1

x2
CCD-laser system PSD-Laser system

Oscillator Sensor

Structure/Principle

Measure time lag of echo

'%mcw

PSD

Laser Laser

Position of reflected
light measurement

Position of reflected
light measurement

©)

Measurement distance

©) ©)

High-temperature

X Speed of sound changes
convection atmosphere

with temperature

O O

Liquid diffusion
reflection
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31 Charge Coupled Device
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=

Burner\
r

Holding zone

4 22m L§‘1_
! =

Ladliné zone 4 -

. !
¥ s e o e =
Direct pouring system™ A "y

Aluminum ingot inlet

Measured value changes
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Energy-saving

Performance

s Dimention 7.4 m? x Height 2.6 m 3.3 m? x Height 1.8 m
aze
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Thermal efficient 21% 51%

Energy using

1,403 kW/ton-Al

580 kW/ton-Al
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0.3 cm?¥/100 gAl

Melting power
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Molten metal temprature accuracy

700 +5.0°C
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Fig. 10 The compact and efficient furnace
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Fig. 11 Energy consumption breakdown of the new
melting furnace
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