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Development of an Energy Saving Melting and Holding Furnace for Aluminum
Die-Casting
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Norihito HIGO Koji NISHIKAWA Toshihiko HAMADA Masanobu HIROSE

Currently, our company is engaged in the development of new technologies to reduce the negative environmental
impact of motor vehicles, and the development of energy-saving production technology that seeks to preserve the
global environment in order to facilitate sustainable lifestyles and a society in harmony with the environment. Our
mission is to contribute to vehicle production without putting stress on the environment. As part of this effort, we
are involved in the development of energy-saving technology for aluminum melting and holding furnaces, in a
facility for the manufacture of aluminum die cast parts. We have established a technology to improve heat

transmission between the holding chamber and ladling chamber, as well as the flow control of low-temperature

molten metal. We have succeeded in simultaneously achieving both high quality and energy conservation.
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Table 1 Comparison of sensor of bath surface height change

Comparison method
Ultrasonic system
Comparison item

X1 X2
CCD-laser system PSD-laser system

£

Oscillator Sensor

Structure / principle

Measure time lag of echo

CCD CCD
Laser Laser

Position of reflected Position of reflected
light measurement light measurement

Measurement distance

High-temperature
convection atmosphere

Speed of sound changes
with temperature

Liquid diffusion
reflection

%1 Charge coupled device
2 Position sensitive device

Measured value changes
under the influence of waves
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Fig. 13 Automatic feedback control of melting and
stability of melting quantity
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Stability of melting quantity signal
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Fig. 14 Total composition of an energy saving melting and holding furnace
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Fig. 15 Comparison result of molten metal temperature
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Table 2 The conclusion of a development result

Vol.11 No.2 2006

Requirements Old furnace Development target Development result [Judgment
Thermal efficiency of melting 21% Above 40% 44% O
temp'\g?ellttﬁrr]erg?é?:lision +5°C Within +5°C +3.7°C O
Pluatty o| Moltenmetaloxide |06 (Kt0value)| Tinglitate® | 0.6 (k10 valve) o
Gas content 0.5cc/100g 0.3cm%/100g (@)
Quantity of metal loss reduction 1t/year Less than 1t/year 2.8t/year (@)
Maintenance cost 2/3 13 @)
Time until recovery of investment 3.5 years 3.2 years O
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