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Development of Aluminum Hood for the 2005 Model year LEGEND
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An aluminum hood was developed for the 2005
model year LEGEND in order to reduce costs while
maintaining durability and performance requirements and
help ensure pedestrian safety.

We focused on materials cost reduction for the
aluminum hood skin sheet by reviewing its chemical
composition and developing a 5000 series alloy produced
with the continuous casting directed rolling method for
the stiffener sheet.

Planning for general purpose processing
specifications, a PVC-free acrylic acid resin system
mastic sealer for steel and aluminum was applied for
adhesion between the various components. Continuous
multipoint self-piercing rivets were applied for the
reduction of machining costs. The surface was treated
with a surface conditioner that has a zinc phosphoric
crystal as its main component. This allowed the precise
formation of a chemical conversion coating on the
surface.

The frame structure of this developed hood was also
optimized, enabling it to achieve the same performance
in pedestrian safety as a conventional steel hood.
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Skin
Developed alloy (Al-Mg-Si)

Stiffener

Frame
Developed alloy (Al-3.5wt%Mg)

Developed alloy (Al-3.3wt%Mg-0.5wt%Fe)

made by continuous-casting

@ Self piercing rivet joining point

Fig. 1 Aluminum hood component

Table 1 Characteristics of aluminum hood materials

Parts Yield stress Tensile stress Elongation Bake hard* Fatigue stress Bendin
(MPa) (MPa) (%) (MPa) (MPa) 9
Hood skin 118 211 30 224 69
5% Stretch 0.5R
Hood frame 123 229 28 118
Stiffener 128 239 26 118

* Bake hard : Yield stress after 180°C_x_60min & non stretch
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Fig. 2 Ridging mark
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Table 2 Characteristics of continuous casting alloy

Chemical composition Mechanical property

Alloy type Yield stress Tensile stress Elongation
Mg(wt%) Fe(wt%) Mn(wt%) (MPa) (MPa) (%)
A5052 2.6 0.30 0.01 86 198 25
High Fe/Mn 2.6 0.31 0.08 104 214 24
High Fe 2.3 0.39 0.00 82 209 27
High Mg 3.1 0.30 0.01 122 236 27
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Fig. 3 Comparison of intermetallic compound

_" 1

g 'L“.._' -ﬁ.ﬁ'.- "':'_‘_-.-'3__.-'"
k 'Q f ‘a ’L 4 :“.. ‘.-: -’ -“__,.;:
‘ 5 “ Ii 100um [Kon® . &

Continuous casting process

Conventional process

Fig. 4 Comparison of grain size
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(a) Intermetallic compound in high Mn -type alloy
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(b) Intermetallic compound in high Fe -type alloy

Fig. 5 Transmission electron microscopy photograph
of intermetallic compound
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Fig. 6 Self piercing rivet cut model
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Fig. 7 Relationship between phosphating time and
coating weight

(a) Conventional surface
treatment

(b) Developed surface
treatment

Fig. 8 Comparison of phosphoric acid zinc crystal on
aluminum plate
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Fig. 9 Result of filiform corrosion test
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Fig. 10 Relationship between deceleration G and
headform displacement
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Major principal stress axis

Minor principal
stress axis

(b) Hood frame

Fig. 11 Pedestrian head impact protection for 2005 model year LEGEND
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Fig. 12 Comparison of conventional hood and
developed hood
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