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As a material which is lightweight and rigid
enough to improve performance of the engines,
titanium has long been used in racing motorcycles.
Among other components, the connecting rods,
valves and valve spring retainers have been
fabricated out of titanium alloy to boost output
power.

Because the material specification and
surface treatment process is originally based on
the aerospace application, cost becomes so
prohibitive when used in the racing motorcycles
that the application become limited. Its extended
use in mass-produced motorcycles was a further
difficult challenge.

This paper outlines the development of a new
titanium surface treatment and alloy specification
for use first in racing motorcycle option
components. Since then it has been applied to the
connecting rod of a mass-produced motorcycle VFR
750R, in 1987.
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Carbon steel Carbon steel Alloy steel Aluminum Titanium alloy
Material alloy )
(Treatment) S48C maRvc G0 Powder Metal SOALEY
(as forged) (non-refining) (carburizing) (T6) (annealing)
Specific gravity
(gr/cm?’) 7.85 7.85 7.85 2.80 4.43
Younmprgfdums 206000 206000 206000 78500 113800
Tensile strength
(MPa) 617 687 1275 334 1138
Proof strength
(MPa) 431 481 785 221 804
Endurance limit
(MPa) 303 344 785 196 540
Light-weight ratio +0 7.0 19.7 38.6 44.8
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. Heat Tensile Proof . Reduction
Mol Wistertal treatment strenght strength Elongation of Area
a CPTi (ST-50) Ann. 441 294 35 —
Ti-8AHMo1V Ann. 1000 952 15 28
near A 971 893 15 35
. | nn.
a Ti-6Al2Sn4Zr2Mo | STA 1275 1138 1 20
Ti-3AI2.5V Ann, 687 589 ; 20 -
‘ Ann. 981 912 [ 14 35
a -
+ A s 1167 1099 | 10 25
8 i '
) Ann. 1059 1001 14 30
THEAIGV=Sn STA 1275 167 10 20
\
Ti-13VI1Craal | STA 1324 1226 8 [ -
Beta C 3 a
5 |Tiomevecrmoszy| ST 1440 1372 4 -
Ti-15V3CrasnaAl | STA 1275 1158 10 =
i ' ST , 735 686 , 22 65
Ti-22V4Al | ‘ i
STA i 1372 | 1323 | 5 ‘ 10

Ann:: Annealing STA : Solution treatment+aging ST : Solution treatment
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Material Ti-64A (Ti-6A £-4V)
Cc At V' Fe o] N H Ti
COMPOSITION = 5,50 350 = = = = Remainder
(Standard) 0.20 § § 0.40 0.25 0.05 0.015
(0.10) 6.75 4,60 (0.30) (0.20) (0.0125)
Tensile 0.2% Pfoof Elongation Reduction of Charpy impact
STRENGTH Strength Strength =10% area value
=896MPa =827MPa =25% =491J/cm?
sponge Ti, parent alloy sponge Ti
scrap parent alloy
I I
compact forming
melting in PPFC electrode forming by welding
Method of Melting in VAR (primary)
Production l [
melting in VAR Melting in VAR (secondary)
l———{ ingot }—l
|
processing in to
malleated material
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Condition

Disk speed:5.4m/s
Oil:Engine 0il(10w-30)
I

% —o— SCM420
= 10k (Carburizing)
a —=o== Ti-64A
2 . (OD +PTFE Coating)
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The time interval from oil supply stop to seizure
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CONNECTING ROD SPECIFICATION Weight Cost
(Material Treatment) Ratio Ratio
Carbon Steel S35VC Non-refining 1.00 1.0
Alloy Steel SCM415H Carburizing 0.85 12
" Mo coating
Titanium Alloy -OAL4V Annealing % on 45.0
(Aircraft use) Cu bushing
DEVELOPMENT SPECIFICATION
~ OD treatment 0.70 70
Titanium Alloy Ti-6ALdV Annealing +
(Aoutmotive use) Resin coating
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