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Development of Ti-Cu Alloy Sheets for Automobile Exhaust Systems
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Abstract

Titanium alloys having excellent performances at elevated temperature and good formability at
room temperature for automobile exhaust systems have been developed based on the unique alloy
design concept that Imass% Cu, together with low oxygen content, was added, and 0.5mass% Nb
was furthermore added in case oxidation resistance at temperatures up to 800°C was necessary.
They do not include any conventional alloying elements, such as Al, Si and Sn, which are often
added to titanium alloys used at elevated temperatures and lower their formability. In place of
them, Cu was added as a solid solution hardening element at high temperature. The oxygen content
was lowered together as that in Gr.1 pure titanium(CP) to enjoy the active mechanical twinning at
room temperature which is indispensable for excellent formability. The alloy, Ti-1mass% Cu(Super-
TIX®10CU), actually has high strength and high fatigue strength (twice as high as those of Gr.2)
as well as excellent creep resistance at elevated temperatures. The other alloy, Ti-1mass%Cu-
0.5mass%Nb(Super-TIX®*10CUNB), has improved oxidation resistance at temperatures up to 800°C
with keeping excellent formability equivalent to that of Super-TIX®10CU. Recently a new Ti-Cu
alloy which was added some solid solution hardening elements for higher strength at elevated
temperature than the former two Ti-Cu alloys has been developed.
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