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Synchronized and Integrated Production Line by Compact Die-casting
System
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With increasing concern about global environmental problems, automotive industries are striving to address them by
developing various systems. Accordingly, automotive part manufacturers have been required to shift to small-volume
and large-variety production methods because the parts have been diversified to respond to various systems. In order
to meet the requirement in such circumstances, based on the creative concept of one Nth (1/N) machine, we have
challenged the development of the synchronized and concatenated production line difficult to realize.

The challenge has involved following two crucial items: (1) both eliminations of the waste generated by transporta-
tion operations and the work-in-process generated by the production capability gap between processing machines,
and (2) optimization through the entire line in a series, not optimization of the individual process.

Based on these ideas, we have started the development of an innovative line by the drastic downsizing of equipment,
the reduction of the machine setup change time and the equalization of production cycle time of each process for the
synchronization of production process. The equipment includes following three types of downsized machines: electric
powered die casting machine, in-line melting furnace, and in-line heat treatment furnace. Consequently, we have
successively realized an innovative production line for parts of automotive valves with footprint of 1/5, energy
consumption of 1/2, and production costs of 2/3 compared with the conventional machines.

Key words . Synchronized and concatenated line, Downsized die-casting system, Downsized melting furnace,
Downsized in-line heat treatment furnace
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Fig. 1

Concept of the Synchronized and Concatenated Production Line
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Fig. 2 Point of the System Change
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Fig. 3 Development Result of the Low Casting-pressure
Process Technology
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Fig. 4 Development Result of the Electric Die-casting
Machine
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Fig. 5 Development Result of the Downsized Melting
Furnace
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Fig. 6 Development Result of the Downsized In-line Heat
Treatment Furnace
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Fig. 7 Die Preparation in One Minute
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Fig. 8 Downsized Die-casting System in 1/N
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Fig. 9 Synchronized and Concatenated Production Line of the Valve Part by the 1/N Downsized Die-casting System
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