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Weight Reduction of Forged-aluminum Automotive Suspension

oooo-®
Atsumi FUKUDA

oooo®
Yoshiya INAGAKI

The 6061 aluminum alloy is commonly used for forged automotive suspensions. To improve fuel
performance even more, further weight reduction of the suspensions is required. To meet this requirement,
the alloy composition and production process have been reviewed. As a result, the strength has increased, as
a consequence of increased sub-grain. Also weight reduction by 1000 has been achieved compared to the
products made of 6061 alloy. A new micro-structure control technology is proposed which involves FEM

analysis.
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Fig. 1 Example of front suspension
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Table 1 Example of aluminum suspension parts

Vehicles | Site Model Parts Manufacture
Knuckle High pressure casting
Front w?s?wli)%lﬁe Lower arm Forging
Upper arm Forging
A Carrier High pressure casting
Rear | Multi link Lower link Vacuum die casting
Upper arm Forging
Knuckle Forging
Front wli)s%Llja?)lﬁe Lower link Forging
Upper arm Forging
B Carrier Gravity casting
Lower link Vacuum die casting
Rear | Multi link Upper arm Forging
Link lower front Extrusion
Control arm Forging
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Fig. 2 Relation between weight reduction effect and material proof
strength
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Fig. 3 Relation between grain size and proof strength
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Fig. 5 Mechanical properties of materials forged at various
temperature (KD610-T6)
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06 zr0.120 0000000 0O0O0KD610O
Fig. 6 Casting structure of billet containing 0.120 Zr (KD610)
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Fig. 7 Casting structure of billet without Zr (KD610)
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Fig. 8 Relationship between F-value and homogenizing temperature
(KD610)
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Table 3 Relation between microstructure and forging reduction,
forging temperature (6061alloy)
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Fig.11 Forging load- stroke diagram (KD610)
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Fig.12 Result of FEM analysis(Equivalent strain distribution, KD610)
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Fig.13 Result of FEM analysis (Forging temperature distribution,
KD610)
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Fig.18 Microstructure of forging with high temperature solution
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