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Waza (Skilled Craftsmanship) that Produced “Honda Music”: Creation of RA272 Exhaust Pipe
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ABSTRACT

In the 1960s, when Honda won its first Formula 1
race, the Japanese automotive industry entered a new era.
This study attempted to accurately reproduce and analyze
the process of formation of the exhaust pipe of the
winning RA272 engine, using the waza (skills) employed
in its fashioning, which have been handed down by its
makers. This analysis showed that the manual bending
method, used to create the RA272 exhaust pipe, which
was filled with sand and bent while being flame-heated,
enabled the achievement of a continuous curve with a
high bending limit, without the use of figures or molds,
and was superior to the mechanical bending method of
that time, from the standpoint of the degree of freedom
of the layout, as well as that of speed of production.
Study of the skills employed by sheet metal specialists
at the moment of pipe bending has provided information
on the bending temperature and point at which bending
is initiated, which is important in elucidating the pipe
production technique. The fact that the pipe displays
lower residual stress from bending and that the
microstructure of the material remains stable, even at
exhaust temperatures of 700 °C to 900 °C, has also
provided useful information on the pipe's shape stability
and mechanical strength.
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Exhaust pipe

Fig. 2 RA272 engine and exhaust pipe
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Table 1 Manufacturing methods for Formula 1 vehicle exhaust pipes

First term Second term Third term

1963-1968 1984-1992 1999-
Material Steel pipe Stainless steel, Stainless steel,

(STKM) inconel inconel

Manufacturing . Mechanical bending, Mechanical bending,
Manual bending - . 4
method welding welding, press forming
Engine type V8, V12 V6, V10, V12 V10, V8
Photograph

Table 2 Team and engine type Expansion of pipe Bolting flange Butt welding ENngine port

Team Ferrari BRM Honda aniry pipe \ =) S‘?al flange X
] A X [
Dino 158 B.R.M.56 | RA272 N {}
Engine| V81489 cc | V81498 cc | V121500¢cc | [T T 7 Slel T 1Ll T — _l
type | 210 ps 220 ps 230 ps v - = i
11000 rpm | 11500 rpm | 12000 rpm _ﬁ‘

Fig. 5 Method of manufacture of flange

Exhaust pipe upper Exhaust pipe upper First bend

R side L side Second bend

Exhaust pipe under Exhaust pipe under
R side L side

Third bend Fourth bend

Fig. 6 Technique of bending primary pipe

Fig. 3 RA272 exhaust pipe

Welding probe Argon gas hose

Gas outlet

Tail Collector Primary Flange

(a) Collector

(c) Collector and

pipe tail welding
(b) Collector
welding
Fig. 4 Configuration of exhaust pipe Fig. 7 Method of manufacture of collector
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Fig. 10 Manual bending by specialist
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Fig. 11 Results of temperature measurement

Fig. 12 Correction with hammer
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Fig. 13 Comparison of correction with hammer
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(b) Manual bending

Measuring point for
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(c) Section AA

X outer diameter
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(d) Section CC

Fig. 14 Comparison of mechanical and manual bending
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Table 3 Rate of change table of outer diameter and thickness

Mechanical bending Manual bending
Form X outer | Y outer | Outside | Inside Form Xouter | Y outer | Outside | Inside
diameter |diameter|thickness|thickness diameter | diameter [thickness|thickness
c
2 A 34.14 | 34.14 | 2.21 2.13 33.49 | 34.16 | 2.10 2.19
é mm mm mm mm mm mm mm mm
Rate of change Rate of change
B -4.3 0 —23.5 23.0 -3.3 -1.0 | -16.2 13.2
% % % % % % % %
c —-6.2 -0.2 | -18.6 22.1 -9.0 -12 | -17.1 14.2
% % % % % % % %
D -5.0 -0.7 | -22.6 23.5 5.5 -0.1 | -15.2 13.2
% % % % % % % %
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