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Development of Materials during Third Formula One Era
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ABSTRACT

The realization of high-power and high-efficiency
powertrains, lightweight and compact vehicle frameworks,
and a high level of durability and reliability are necessary
to increasing the competitiveness of Formula One race
vehicles, and material technologies are an essential factor
in this. Honda has developed high-strength, high-stiffness,
and low-density materials such as titanium-aluminum and
aluminum metal matrix composite (MMC) materials in
order to achieve weight-savings in structural parts. The
company has also developed low-friction and high-
durability surface modification technologies, in particular
DLC coatings, for friction materials. For use in hybrid
systems, Honda has developed magnetic materials for use
in motors and highly functional materials such as high-
thermal -conductivity materials. These materia technologies
have enhanced vehicle performance and increased race
competitiveness.
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Material development direction

High power /O]
High thermal efficiency

High engine speed
Reciprocating mass reduction
Fine valve train motion

Enhanced tribological durability

High-strength materials

High-modulus materials

Combustion efficiency

Enhanced intake and exhaust efficiency

Low-density materials

Low friction
Mechanical loss reduction
Pumping loss reduction
Oil agitation loss reduction

Low-friction materials

High wear resistance materials

Lightweight / Compact Lightweight frame structure

Lightweight & compact cylinder head/block
Lightweight & compact intake and exhaust system

Lightweight and

Narrow gears
Low pump capacity

Compact gear train and auxiliary system

complicated (hollow)

structural technologies

| Low friction

Transmission

High transmission efficiency /I]| Narrow gears

Thermal management materials |

Lightweight and compact

| Enhanced durability of high-efficiency mechanism

Lightweight / High stiffness /0]

Lightweight and stiffer body structure
Lightweight and stiffer suspension system

Functional materials |

Vehicle dynamics

| Hybrid System (KERSY)

* KERS:[Kinetic Energy Recirculation System

High-efficiency magnetic materials

Effective cooling technologies

Battery materials

High Power /0 High-power motor

Lightweight and compact /[]
Thermal management

High-efficiency, lightweight, small PCU
High-capacity, lightweight, small battery

PDU (Power Delivery Unit)
Electrical assembly technologies

Fig. 1 F1 material

development
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