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Development of Aluminum Suspension Parts for NSX
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Making a lightweight chassis is an essential means
toward enhancing driving performance of a car. It is
especially important for a sports car. The use of aluminum
was investigated toward achieving this lightweight design as
is required in pursuit of sheer performance for the NSX as a
sports car. In line with this requirement, aluminum was
substituted as material for suspension.

This investigation contained:
1) analysis of rigidity of the parts as is required by
specification, and selection of an appropriate
manufacturing process for the parts;
2) the monitoring of corrosion behavior of the parts during
practical use so as to ensure its reliability after sales;
3) a study of the practical use of a new casting method which
allows production of high quality large pieces with thin
casting and
4) development of aluminum forging techniques based on
cold forging.
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| Material
| JIS FCD45 | AA A356-T6
| Young's modulus(GPa) 157 i
Tensiie strength(MPa) 441 275

0, 2%Proof strength(MPa) 314 226
Fatigue strength(MPa) 216 108
Density(g/cm®) 7.0 2.7
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Units AlNSX) Fe(Original Metal) | Weight Reduction
!mmmm‘ Parks News Jcar [ Process | Waterial | Weight(kg) | Process | Weight(kg) | Weight(ka) | (%)
Front Front Cross Beam 1 | Stamping| 5182 1.40%1 | Stamping| 3.36% 1.96<1 | 58.3
Subframe | Front Cross Beam Bracket 2 | Casting A356 1.90%2 | Casting 3. 922 2.02%2 | 51.5
e Rear Beam 1 | Casting A356 6.80x1 | Stamping| 11.0% 4,201 38.2
Sbfrec Rear Beam Bracket 2 | Casting A356 4.00x2 | Casting , 45X 2.45>2 | 38
Front Beam 1 | Stamping| 5182 4.901 | Stamping L 80 4.90x1 50.
Knack le 2 | Casting A356 1.90x2 | Casting 4.45%2 2.55%2 | 51.3
Upper Arm 2 | Forgirg 6061 0.81%2 | Forging 1.56x%2 0.75x2 | 481
Eront Lower Arm 2 | Forging 6061 1.76<2 | Forging 4. 612 2.85x2 | 61.8
. Conpl iance Pivot 2 | Forging 6061 0.87x2 | Forging 1.44x2 0.57x2 | 39.6
Suspension | oo iance [ Pivot Adjuster 2 |Forging | 6061 | 0.28x2 | Forging | 0.46%2 | 0.18%2 | 39.1
Pivot Bracket A Pivot Compliance . Forging 6061 0.33%2 | Forging 0.67x2 0.34x2 | 50.7
Comporent | Bracket B Pivot Compliance 2 | Forging 6061 0.78x2 | Forging 1.62x2 0.84x2 | 51.9
Bracket C Pivot Compliance 2 | Forging 6061 0.27%2 | Forging 0.45%2 0.18x2 | 40.0
Huib Carrier 2 | Casting A356 2.15%2 | Casting 4. 442 2.29%2 | 51.6
Rear Upper Arm 2 | Forgirg 6061 0.96%2 | Forging 1.85%2 0.89x2 | 48
.| Lower Arm 2 | Forging 6061 1.56x2 | Forging 4.08+2 2.52x2 | 6l
| Suspension e rol Am | Control Am Rod 2 | Forging | 606 0.20%2 | Forging | 0.46%2 | 0.26x2 | 5I.
i Component Control Arm End 2 | Forging 606 0.16<2 | Forging 0.34x2 0.18x2 | 529
Mt. Miss. 1 | Castirg A356 0.75%1 | Casting 1.25%1 0,501 40.0
ENG. Mt. Mt. Front 1 | Casting A356 0.65x1 | Casting 1.00x1 0.35x1 | 350
Mt. Rear 1 | Casting A356 0.65<1 | Casting 1.00x1 0.35>1 | 35.0
Total 36 — — 510 = 101.0 50.0 49.5
Origiral Al Parts — = 49.3 — 49.3 — —
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ITEM HOT FORGING COLD FORGING
Projection area | Small to large area Small area only
P.L. Plane and curved surface Plane and simple
(Parting line) fairly complicat curved surface
Draft From3to 7° °
Flash Generally Yes No
Deformation Material flows toward Material flows along
direction P.L. processing direction
As forged As forged is thicker than product| As forged is thinner
material thickness than product
Shape Cannot be undarcut but fairly Forging against the
complicated shapes can be axis of symmetry is
processed. prevalent.
Lubrication Generally WET (graphite elc.) Dry (Bonde etc.)
Yield Normal Excellent
Productivity Nomnal Excellent
Strength Nommal Due to cold
processing,
generally rather high
strength is obtained.
x5 HEBREDUWRFAM
FROBLEM FORMER CONDITION

IMPROVED CONDITION

product |

1) Deformation of Product daforms when its inner
lash is removed.

Both inner and outer flashes
are removed at the same time
and matched draft

S O

2) Low yield 1 Unit at buster stage 2 Units possible at
buster stage
35% 51%
3) Increased area to Optimum
be machined Trim line | distribution Trim line
Largeareatobe ,——— |ofmold
machined volume 7y
results
in poor
productivity [-' h
* Flash Frash
4) Increasad 3 heats - 3 blows Upper arm: 2 heats -3 blows
numbser of Pivot & adjuster:
forging steps 1 heat - 3 biows _

5) Forging defects | Suck in, flow through, etc.
oecur

Optimum shape design
(e.g. optimized fillet radii,
comer radii, etc.)
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Removing flash & finishing
|
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Removing flash & finishing

DriIIirEg shaft (NC)
|

Setting jig
|

Welding whole periphery (all edges)
—

Heat treatment (T6) Heat treatment (T6)

Inspection

il o
Machining & finishing Magchining & finishing
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