Shot Peening in the News

‘We are always searching for shot peening in the news and
we recently found press releases on two very different cars. As
evidenced by our recent workshop in Dearborn, Michigan, we
are big believers in shot peening in the automotive industry.

These vehicles couldn’t be more dissimilar—the petrol-
electric hybrid Honda Insight and the 2005 Ford GT 500 hp

supercar.

Honda Insight

Cited as ““...a petrol-clectric hybrid two-seater coupe that
blends a mass of new technologies to achieve the world’s low-
est fuel consumption for a mass-produced petrol engined car’.!
How the Insight achieves its low fuel consumption is at least a
partial validation of the research of Sidney Terry (Chrysler) and
Roger Simpson (Advanced Material Process Corp.) Mr. Terry,
retired V.P. from Chrysler, was the keynote speaker for the 2004
Workshop in Dearborn and he recapped the paper he and Mr.
Simpson wrote in the late 1980s: An Fssay on Cost as a
Function of Weight in Automobiles and the Use of Shot
Peening to Reduce Both. According to Mr. Terry and Mr.
Simpson, reducing weight in the automobile is the key factor
for the car designer that needs to increase fuel economy. (The
paper was reprinted in The Shot Peener Spring, 2004.)

The Insight press release reads: “The engine design process
included a review of the whole structure in order to create the
lightest one-litre engine in the world. Connecting rods, for
example, are not only forged steel, but also case-hardened (or
carburized) for significantly increased strength. In the Honda
S2000 this method was chosen mainly to realise high engine
speed; in the Insight’s engine, the strength enhancing technolo-
gy was applied to create a thoroughly slim design, achieving a
reduction in weight of 30 per cent compared with a conventional
connecting rod.

A new Honda-developed magnesium alloy, with a high
degree of resistance to thermal induced expansion, has been
used for the engine sump in place of aluminum alloy, giving a
35 per cent weight reduction. The casting also incorporates the
oil-filter bracket, AC-compressor bracket and an engine block
stiffener. .

Other weight saving technology includes: a thinner-sleeved
cylinder block, which also allows for a more compact engine
block, bracketless ancillary equipment, a magnesium PCU case,
and an increase in plastic parts (intake manifold, cylinder head
cover, water pump pulley), and of course the compact VTEC
cylinder head. The plastic resin intake manifold weighs only 1 kg,

'For more information, go to www.plugitin.co.uk/insight.htm

roughly half the weight of a comparable aluminum manifold.
The individual pieces that make up the manifold, such as the
intake runners, plenam chamber and throttle-body mounting,
are permanently connected with a vibration-welding technique.
Clutch and brake pedals are fabricated from aluminam.”

Terry and Simpson saw the role shot peening could take in
reducing weight and costs in automobile production but they
didn’t envision its role in friction reduction. According to the
article, “The less energy lost through friction, the more that can
be recovered in the regenerative mode, and any means of reduc-
ing friction is thus of vital importance in the quest for low fuel
consumption. Honda’s engine designers looked not only at the
valvetrain arrangement, but also at the material and surface
treatment of each new part. The effect of all the new technolo-
gies employed is a 38 per cent reduction in overall friction in
comparison with a conventional 1.5 litre engine.

Among the measures adopted are roller type rocker arms,
first seen in the Honda S2000 and adapted to the single cam
VTEC mechanism, providing a 70 per cent reduction in friction
losses. The sliding pin used to operate the cam profile
switchover in the VTEC mechanism is now integrated within
the roller’s inner shaft for a lighter and more compact rocker
arm design, thus helping to reduce inertial weight. It has also
allowed the valve spring load to be reduced by 30 per cent.
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