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Development of Aluminum Subframe Using Hot Bulging and Vacuum Die Casting
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The first aluminum subframe has been developed in
the world, that is composed of bulge-formed members
and die cast members welded by MIG.

The bulging employed a newly developed hot process
with superior formability together with an alloy
developed for the hot process. The die casting employed
a newly developed vacuum die casting process and alloy
which has superior weldability. A method of MIG
welding was established, after the weldability of these
new alloys was researched. The developed subframe
achieved a 20% cost reduction and 10% weight reduction
while keeping functional performance equal to or better
than the company’s conventional aluminum subframe.
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Fig. 1 Front chassis system

Bracket
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Fig. 4 Rear subframe components

Table 1 Application of process and alloy to front
subframe components

Parts Process Alloy

Front member | Extrusion Al-Mg

Rear member | Vacuum die casting | Al-Si-Mg

Left member !

Right member Hot bulging Al-Mg
Brackets Squeeze die casting| AC4CH-T6
Patch Stamping A5052P-0

Table 2 Application of process and alloy to rear
subframe components

Parts Process Alloy

Front member

Rear member Hot bulging Al-Mg

Left member

Right member Vacuum die casting Al-Si-Mg
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Fig. 10 Influence of Cr content on grain growth
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Fig. 11 Influence of hot bulging temperature
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Fig. 12 Cavity in aluminum microstructure
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Fig. 13 Influence of Fe and Si content on cavity ratio
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Fig. 16 Relation between pressure and gas content
in die cast
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Fig. 17 Microstructure of developed alloy
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