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Development of Lightweight Titanium-aluminide Piston Pin
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ABSTRACT

An intermetallic titanium aluminide material displaying
increased fracture toughness and fatigue strength, and a
process enabling the formation of the material into
components, have been developed. Exploiting the
material’s low specific gravity and high modulus of
elasticity, it was employed to manufacture a piston pin,
enabling the achievement of a 17% reduction in weight and
a 28% increase in rigidity against a conventiona nitriding
steel piston pin. The developed piston pin has contributed
to increased speed, power and long-distance reliability in
V10 engines, which have been required to complete two
race distances since 2005.
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(b) Developed TiAl alloy
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Fig. 1 Comparison of phase ratio (Thermo-Calc)
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Fig. 2 Effect of phase structure on mechanical
properties
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(b) Developed TiAIO

(a) Conventional steell

Fig. 3 Piston pin deformation (Catia V5 CAE)

gboboooooooboobobobobobooboooo
moopbLcgooooooooooobobooooo
gooo

goooog

OO0 TIAlOOODOOOO 200rpm O000O0O0O0O0DOO
gooboooooooboobobobobobooooog
gooobooobooboooboooboooboooboooboon

gbooboobdoboboboobooooooooboan
gboobgoobogo bLc obobooobogoooboooooooo
O0O0OFRg. 4 00000CDO0O00OO0OO0OOOOOOO
oooo0oOo0obOoO0oO0ob0oO0O0O0 rg. 50000000
goooooobobo brcooobooobooooooogoo

|
or
)
N
o
HE

(a) Conventional steell]
(18800 rpm/1503 km)

(b) Developed TiAIO
(19000 rpm/1485 km)

Fig. 4 Overlay thickness of connecting rod bearing
after endurance test

(b) Developed TiAIO
(19000 rpm/1485 km)

(a) Conventional steell]
(18800 rpm/1503 km)

Fig. 5 DLC condition of piston pin after endurance test
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