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Weight Reduction and Stiffness Enhancement Technology in Formula One Chassis Development
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ABSTRACT

When developing Formula One chassis, reducing
weight while still satisfying the functions and
requirements of each part was an issue for chassis
design. The authors took into account the degree of
contribution to circuit lap time, and found a balance
between functions and weight reduction during chassis
development. The method used consisted of reviewing
materials and structures, and the weight of chassis parts
was successfully reduced.

This paper introduces various examples of weight
reduction.
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Fig. 1 CG_x versus CG_z plot for each component
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(a) Conventional structure

Nosebox

(b) Four pillared structure

Fig. 2 Nosebox
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Fig. 4 Pentagonal rollhoop
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Fig. 5 Rollhoop structure

Fig. 6 Engine cover
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Fig. 7 Weight reduction method
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Fig. 8 Reinforcement method

goboooobooogoooon

goboobooboboboboobooboooboo
gooooooooooobooooooboboooooog
gboboboooboooboobooo

gobobobobobobooboooooooooboo
goooobooboooooooboboobooooooooooboooo
obobooboooooooboooobooboboboono
gboboobooboobooobooooboobobobono
gobooobooooooboooboobooboobogoo
gboboobooooboboobooooboboboboonoo
ogbobooooogoog

gboboobooobobo roboboooooaoon
ogbobooobooooooobobooboboboobooog
gboboobooooobooboooobobobobooo
gboboooooooboobobooooog

gbobooobooooboooboobobooboboooboo

1. 00d00obooooooo

3.11. 00000000000
O0o0D0OoOoooooooOoOoonD Fig.9 000 Fig.
0000000000 DODODODDODODODDODDODDODDODODOOOO
Torsion bar spring

Vs 3rd damper (spring)
: [Rocker

Front push rod

Front top wishbonel
(FTWB)

Anti-roll bar

Corner damper ~— Camber plate

Front track rod

Front lower wishbonel]
(FLWB) X Brake caliper
Front upright

Disc bell

Brake disc
Wheel nut

Fig. 9 Front suspension system (2003)

Rear anti roll bar
3rd damper (spring)

Rear top wishbonelJ
/ (RTWB)

Rear track rod

Rear lower wishbonell
(RLWB)

Rear push rod Drive shaft

Fig. 10 Rear suspension system (2003)

0 166 O



Honda R&D Technical Review 2009

F1 Special (The Third Era Activities)

gbobooobooooobobobooboboboboooboo
gboboooooooboobobooboboboboooog
Fig.9 DO0UO0OOUOOOOOUOOoOoOooUooooooo
gbobogoooooooobooomoobmoooo
gboboooooooboboboboboboboooboo
0000O0DO0D0O0D0DO0D0ODODFRg. 110000
gboboooooooboobobooboboboboooo
gboboooooooboobobooboboboboooog
gboboooooooboobobooboboboboooo
gboboooooooboobobooboboboboooog
gbobooobooooobooboboboboboooboooo
goooooog

3120000000

gooboobooboboboooboboobooooon
gbobooooooboobobobobobooboooo
gooboooooooooboooooooobobooooooo
gbobooooooobooboboboboboboonoo
gobooboooooooobooooooooboboooogo
gbobooooooobooboboboboboboonoo
gpooo

goooooooboobbbobbooooooooon
oobobooooooobooboboboboboooooo
gobooboooboooobooobooboobooboon
goodooooooooobooobobobbbobooooo
gboboooooooboobobobobobooobooon

Anti-roll blade

Fig. 11 Front anti-roll blade

(a) Before optimization

(b) After optimization

Fig. 12 Wheel spoke topology optimization
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Fig. 13 Brake caliper
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