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Development of a Thin, Lightweight Aluminum Wheel by Multi-gate LPDC Process

ooooopooe
Satoshi TAKAHASHI

good

gbobooboboobooboooboooooooooon
gobobooooooooboobooooooooboobooooooo
gbooboooooooboobobobobobooboonoo
gbobooooooobobobobobobooboooo
goboooooooooobooooooooboobooboobooooo
gboboooooooboboboboboboooboooo
gboboooooooboobobobobobobooonoo
gbooboobooooooobooooboobobobono
gobobooooooooboooooooooobooooooo
gbhob2s000b0bobooooogoboiwoooboon
goboboobooooooboboooooooboobooooooo
gbobobooooobooboboobooo

ABSTRACT

The characteristics required for wheel function were
clarified and a thin, lightweight aluminum wheel was
developed. The method adopted to reduce wheel
thickness involved improving the mechanical properties
of the materials by modification of the die layout. In
the newly developed die layout, the gates that are set at
the periphery of the outer rim are positioned at the
bottom of the slide die so that the number of gates, their
locations, and their shapes can be changed freely as
needed. This arrangement made it possible to reduce the
thickness of the material and increase the cooling rate.
The faster cooling rate resulted in a finer structure,
yielding greater elongation, which improved the fatigue
strength and increased the toughness of the material. As
a result, the thickness of the product in the inner rim and
spoke portions was reduced 25%, achieving a 10%
reduction in the weight of the wheel. This also
shortened the casting cycle time and eliminated the need
for a reforming press, therefore improving productivity.
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Fig. 1 The part name of the wheel ooooooooo
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Fig. 2 Test apparatus for the wheel
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Table 1 AC4CH chemical composition
(Wt.cyo)
Cu Si Mg Zn Fe Mn
JIS standard 0.20 Max 6.5~75 0.25 ~ 0.45 0.10 Max 0.20 Max 0.10 Max
A representative example 0.003 7.10 0.320 0.005 0.121 0.016
Ni Ti Pb Sn Cr Al
JIS standard 0.05 Max 0.20 Max 0.05 Max 0.05 Max 0.05 Max Bal.
A representative example 0.005 0.120 0.005 0.000 0.001 Bal.
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Fig. 4 Relation between DAS Il and elongation of the
Aluminum wheel

gbobooboobooobooboobooooooboooboon
ooooO"pooooooo0oO0ooO0O Fig.5000
gbobooboooooboboboboboboobooo
goooboooboooboboobobooobooooooboooon
gboboooobooobobobobobobooboooo
gboobooooooobobobobobooobooobooon
gbobobobooobooobooboobobobobooo

gboboboobooooobooboooooooboooon
gobooobooobooboboobbooboboon
gboobooooooobobobobobobooboooo
gobooobooboooobooobooboobooobooboobooon

goLpDC DOO0OOODODOODO

3.1.LPDC DOOOO

LPDC OOO0O0OO0O0OO0OOODOODOODOOOOOOODn
gobooogoboobAsObOoOoooobooooooog
gbobobooooooboobobooboon

Fig.6-alODOOOODDO LPDCOODOOOODOO
gboboboooooooooooobogobon LPbC
gboboooobooobobobobobobooboooo
gbobooooooobobobobobobooobooon

Elongation (%)

230 ‘
s 210 r/ 10%cycle
S 190
-%’ 170
< 150 —
[0
v 130 ///, 1m&2§"‘
S 110 24
2
E 90
70

210 215 220 225 230 235 240
0.2% yield stress (MPa)

Fig. 5 Relation between fatigue strength and 0.2%
yield strength/elongation
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Fig. 6 Schematic illustration of the LPDC process
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Fig. 7 4-gate LPDC process
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Fig. 11 The section of the castings by LPDC process
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Fig. 13 Comparison of the thickness
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