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New Ceramic Injection Systems for Hot-chamber Diecasting of
Aluminum Alloys
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Although hot-chamber diecasting (HCD) technology is considered to produce high quality components,
the quality of HCD aluminum alloys can vary due to differences of casting conditions, in particular the
casting pressure. This is caused by the plunger tip galling during the casting process. To solve this
problem, a new injection system is proposed using (i) a flexible movable plunger tip and (ii) an insert
type shot sleeve. With this system, the plunger tip can be turned around and slid into the piston holder,
which facilitates smooth insertion of the plunger into the shot sleeve. The proposed insert type sleeve
can be made with a strong structure. Moreover, even if the sleeve is partially fractured, it can easily be

replaced. With the proposed injection system, high quality HCD components can be created.
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Fig. 1 EBSD analysis of cold- and hot-chamber diecasting.
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Fig. 2 Tensile properties of cold- and hot-chamber diecast samples.
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Fig. 3 da/dN vs. AK relations of cold- and hot-chamber diecasting.
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Fig. 4 Failure and galled conventional ceramic sleeve.
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Fig. 5 Hoop stress distribution in the ceramic sleeve.
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Fig. 6 Electrical parts produced
by conventional hot-chamber
diecasting process.
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the various elements.
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Fig. 8 Schematic illustration showing experimental set up for
fatigue and bending tests in molten aluminum alloys.
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Fig. 9 Bending stress vs. deflection relationships for Si;Ny4
ceramics tested under various conditions.
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Fig. 10 Maximum stress vs. number of cycles to failure for Si;N4 ceramics.
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(a) Conventional injection system (b) Proposed injection system
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