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Besides its functions in engine performance, noise reduction and heat insulation, a motorcycle
muffler also plays a role in the motorcycle's styling, and thus there is a demand for a high-
quality exterior appearance. In efforts to reduce component weight and improve corrosion/rust
resistance, there has been a shift for some models from steel exhaust pipes and mufflers to
stainless steel or titanium piping, including some double piping.

At Yamaha Motor, we have over twenty years of experience using the freeze-bend method for
steel and stainless steel double pipes. However, with this conventional method there have always
been problems of bend-induced blemishes or scars and discrepancies in bending angle. Also, due
to difficulties in achieving consistent pipe quality with double pipes that include glass wool as
an insulation material, it has been considered difficult to achieve viable mass production using
the conventional bending methods.

Taking the occasion of the scheduled start of production of titanium double pipes, we at
Yamaha Motor reviewed the conventional bending method. The result was the development of a
practical new method that uses a liquid frozen bending process rather than the conventional gas
frozen bending method to achieve high-quality bending of glass wool insulated double titanium

pipes. This method also results in energy conservation in the manufacturing process.
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Gl FRYTHEREFETHICHID, PR LEZRELUT . KUAGRHED SIAGHICEEL, 75
AT—)IVAD “HEEZ S EICN TS % TikZzhyE, FMMELz, BT RICEHEBNT ST A HKRTE,

21 Z“EHERMEFIRE

HIRIBICKOWNE, SVEZHGEEED HEZ
BES S, SO TITRRZION, HUKLTE
U CTHEORE, Ml [P\ X—Th 19 %,
Z D%, AR, WE - BhiF AR, B0, 5HE
I NTMITZFETHERT % (E3.4) .

2.2 RIRDOMER

ZEEIR 2 IO T O B T O I mI 13 4 IR R
WEETH B, 31 TRERZRHFEICAN ST, /8
A T DM SHAE T BT LIS KD, RREIZROME
T IR DS T RO T 5450 H %
CONRATRIBREIBIRDEDIRVTD, i+
WIET D, e, IKOMREDNT Y FIZ KON
AR E R ATRENED SV COTDIEIE TN
WETHS (B5.6)

B3/ MEREL 75 D InHRIENICZ BRI S

A TINRIEL, BWGHRFHIOBFRIC AR50,

RN EL Ir->TER (F7) .
Fiz, WEHBLINC6 B OBIMEREIE S TK
FRAR—AL KB NEELTWVS,

X5 HIFSEETRE X6 HIFAEEETR

= E el i % R - [ N 52
EPAPEFD TP EDPEDESDED D
& - & E M
Al i I
X ¥ 53
i a

E

&

E

3 RROZEEMIIOER

4 RNoE—|ckBZ_EEHITIE

N\

=

o HNENENEE AL
- A RESRY 3 Hr~—

BHMROFN W ARDFEN 47m?
e 350F/BAGEHO Y )

ARBENRELEW
D ] D ] REREMSIAZ TN
L E:

. AT RbkE
35°C K ERCANS
— || [[¢——
AREED
-25~-30°C GHEET
O BAD IATERY
B B

7 RERDZESAREE

YAMAHA MOTOR TECHNICAL REVIEW




HAIXWISF R — BB TEDRIH

Development of an Energy-conservmg Bending Method
for Double Titanium Pipes
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