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Development of Fracture-split Connecting Rods made of Titanium Alloy
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Abstract

Titanium connecting rods promise great results in the areas of engine fuel efficiency and power improvements
thanks to large reductions in the reciprocal weight and rotation weight of motors compared with steel connecting
rods. However, since materials are costly, machining is difficult, and wear on the sliding portion poses problems,
titanium connecting rods have only been produced in small volumes and utilized in premium models. In this report,
materials, machining methods, and surface treatment approaches were considered that would allow use with a
wide range of models. In terms of materials, JIS SCM420 steel and Ti-6AI-4V alloy (generally used in motorcycle
connecting rods) were compared with Ti-5Al-1Fe alloy for which the alloy content is inexpensive. With regard to
the machining method, hot forging was considered as a means of reducing both the amount of cutting, and improv-
ing material strength and toughness. Moreover, to reduce the number of machining processes and improve the big
end rigidity, the possibility of utilizing big end Fracture Splitting (FS) process was investigated. In addition, surface
treatment methods that would prevent wear and adhesion of the sliding portion were considered. Through these
processes, it was possible to quantitatively prove the merits of the FS titanium connecting rods utilizing Ti-5Al-1Fe
alloy, enabling production of connecting rods with better functionality at lower cost than conventional models. The
titanium connecting rod which was the subject of this research has been mass produced for the YZF-R1 and YZF-
R1IM models since 2014.
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