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ABSTRACT

A forging titanium alloy and a pure titanium material
for exhaust system that are both inexpensive have been
developed for the purpose of lightweight of motorcycle
frame and improvement of engine performance. A
feature of the material is use of off-grade titanium
sponge that includes a lot of impurities for the raw
material for titanium ingot. Stable characteristic has been
obtained by controlling oxygen equivalent after setting
the volume of tolerable impurities in consideration of
mechanical property and productivity. In spite of low-
cost, this material design provided the same design
strength compared to conventional material, and enabled
material productivity with existing equipment. Using this
new material and changing a manufacturing and a
surface treatment process enabled to provide titanium
parts at low-cost. This technology is a fundamental one
for producing a raw material of titanium for motorcycles
and automobiles, and it can be expected to apply for
other titanium alloys.

gooodd

gooooooobobobooboooooooooooooon
gobboooboooboobobooobooobooooo
O000o0ooOoooooOooOooeemsmegpoooon
goboooboobobooboboobboooboobooooo
gobooooboooboobobooobooobooooo
goboooboooboobobbooobooobooooo
goboobobooboboooboooboobobooobooo
goboooboooboobobbooobooobooooo
goooooooooooooooooooooooobon
goboooboooboobobbooobooobooooo
goooobbooooooooboobobobbooooooooo
gobooobompPCFDOOODOOODOOODOOOO
goboooboooboooboooboobobooooo
OO0ooOoooooooooooooooooogoreseeg

gooooo

0000O00O00O0DO0DoOoooo0oodoUooUooOoooo
000000000000 000000 Y30oooooo
00000000o0oDoDOoDooOooOooooooobDoon
000000200200 000000 FireBladeD OO OO
000000 CBRYS4RR DOOODOOOCODOOODDOO
00000 0OOH-TEV: Honda Titanium Exhaust Valve[1] O
OO0O0OCRFRSROODOOODOOODODOOOOOODOOO
000000000 Fg 1O2 0000

goobogooo

21. 00000000000

goooogoDi19ebUilleczton 00O O0OODODO
gdoooOoOoOoOoOoOoOoOoOoOoOoOoOOOoERPPQgoOoOoo
gboboboboboboooboooboobobobo
oooooomTic,moooooooooooooon

0 1490



Honda R&D

Technical

Review Vol.14 No.1 (April 2002)

Fig. 1

CBR954RR and titanium parts (Muffler, Exhaust pipes, H-TEV)

Fig. 2 CRF450R and titanium parts (Exhaust pipe, Inlet valves)
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Table 1 Chemical composition of HTPR

wt %

H (0] N Fe

HTPR 0.013 0.10 0.020 0.52

max max max max

JIS 0.013 0.20 0.050 0.25

TP340-C max max max max
Ti: Bal

Table 2 Chemical composition of Ti-64FE

wt %

Al \ Fe (0] N
. 5.50 ~ 3.50 ~ 1.0 0.21 0.05
Ti-64FE 6.75 450 | max max max
ASTM 5.50 ~ 3.50 ~ 0.4 0.20 0.05
Ti - 6AI-4V 6.75 4.50 max max max

Ti: Bal
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Table 3 Mechanical properties

o B (MPa) oY (MPa) EL (%)
@ Ti-64FE 1099~1102 1035 15.0~15.6
2
w Ti-6Al-4V ] i )
F | (ASTM SPEC) 895 min 825 min 10 min
. L. 500~510 333~343 29~30
1) direction
HTPR C
= direction || 810~519 402~412 33~35
o
o L
IS direction 353~363 206~216 37~40
Grade 2 C
- 372~382 235~245 39~40
direction

HTPR": Oeq Max condition
L: Rolled direction
C: Rolled perpendicular direction
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Table 4 Comparison of fatigue strength
Ti-64FE Ti-6Al-4V
with OD without OD | with OD | without OD
Plain 431 549 323 431
U-Notch 137 314 147 314
V-Notch 118 108 88 118
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Table 5 Property of the formability of titanium s
®
1) Smallg0.2 / E Poor | Large spring back _g 0.4 oA g/{
Good | Easy sharp forming = N
2) Hard to carry out work Low limit of formi NN
hardoning, ow limit of forming 0.2 gegé
(n Value) Poor | Easy to come out of
sectional deformation
0.0 i i i i
L ) ) Good Excels as compared with -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6
3) ar(greVZTL:Sec))troplc steel shee?ts (deep drawing) Minor strain, ¢,
Poor | Large radius of bend Fig. 11 Forming limit diagram of HTPR
Table 6 Formability of HTPR
Val Val Erichsen Guided bend Punch stretch
n vValue rvalue cupping test test test
L C L C Erichsen Radius of ¢12 Hole
direction | direction | direction | direction Number bend expansion
HTPR 0.131 0.085 2.3 5.6 8.5 1.5t 83%
JIS Grade 1 0.141 0.074 1.9 9.9 13.0 Close contact 165%
JIS Grade 2 0.135 0.089 25 6.3 10.5 Close contact 140%
JIS Grade 4 0.100 0.083 1.0 5.5 5.7 2.5t 64%
SUS304 0.470 0.511 1.0 1.0 - - -

L: Rolled direction
C: Rolled perpendicular direction
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Table 7 Specification of titanium inlet valve

Material Ti-64FE
7 ==
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