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Development of Titanium Exhaust Pipe
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ABSTRACT

This paper discusses the use of titanium exhaust pipes
for Formula One race cars in weight reduction. Newly
developed processes for titanium material including heat
treatment providing an acicular structure, oxidation
resistant coating, sandwich press forming, and investment
casting manufacturing have achieved a 20% weight
reduction. This specification was not applied to race cars
but provides technology for lightweight titanium exhaust

pipes.
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Fig. 1 Structure of exhaust pipe
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Fig. 2 Specific fatigue strength
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Fig. 3 Process of coating and heat treatment

Fig. 4 Cross section of anti-oxidation coating
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Fig. 5 Process of press forming
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Fig. 6 Process of casting

Fig. 7 Casting collector and primary transitional pipe
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Fig. 8 Full titanium exhaust pipe assembly
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