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Editors Note: Even though this article
was written in the late 19805, itis a
relevant review of the challenges and
opportunities that face the automaotive
industry and the benefits shot peen-
ing can provide.

Engineers have understood for
years that “weight begets weight" in
any efficiently designed machine. The
heavier the working parts of the
machine have to be to do their job, the
sturdier must be the bearings and the
support structure. Furthermore, the
heavier the waorking parts are, the more
severe the vibration problems become,
which problems usually require the
addition of still more weight in the base
and supporting structure.

In the case of automohbiles, air-
craft and other self-propelled vehicles,
the addition of weight in the working
parts is substantially more important
than in a stationary machine. All parts
of the vehide, including the working
machinery and supporting structure,
have to be propelled, accelerated and
decelerated, and the overall weight of
the vehicle directly determines the
performance of the vehicle, including

its fuet economy, acceleration, etc. The
design weight of the very first subsys-
term designed, be it an aircraft spar or
an autorotive engine, largely deter-
mines what will be the weight of the
other subsystems, and as such the
vehicle as a whole.

Overall weight has a direct effect
on cost. The weight and the material
used for a component provide a start-
iNng point for most cost estimates. The
relative cost of many similar machines,
including automobiles, are often
"guesstimated” by simply comparing
their weights.

Finally, the weight of components
can have a direct effect on the mar-
ketability of an automobile. Currently,
the single greatest limiting factor today
in the amount of horsepower which
can be produced in four cylinder
engines produced in the U.S. is the
fatigue strength of connecting rods.
This is due to the need 10 keep the sec-
ondary harmonic vibrations generated
by the reciprocating mass in a four
cylinder engine at as a low a level as
possible, since the buying public will
only tolerate certain low levels of vibra-
tion. Any increase in the weight of a

Table 1.

Components affected by car weight changes

Weight increase in any part of the car causes adverse functional effects or

weight increase in:
** Engine
** Transmission
**Torque converter
** Clutch
**Final drive
** Brakes
** Steering
**Front suspension
**Rear suspension
** Exhaust system
** Fuel system
**Wheels and tires
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connecting rod to allow meeting mar-
ket demands for higher horsepower
may be associated with lost sales due to
higher vehicle vibration fevels.

The fact that a weight increase in
one part of an automobile causes
weight increases in other parts of the
car was qguantified, and examples
given, in a paper by Leo Artinian and
S. L Terry in March of 1961 before a
national meeting of the Society of
Automotive Engineers. The cumulative
effect of weight increases were demon-
strated by plotting the weight of several
sizes of specific car components against
the weight of the cars in which these
components were used. That was done
for a number of different components -
the differential, the front and rear sus-
pension {separate), the steering gear,
the wheels and tires, the engine, the
transmission, etc. See Table 1.

Naturally, each of these curves
wds a step function, since in some
cases there were only two or three
different component sizes for all of the
different weight cars considered. But
the cumulative curve for all of the differ-
ent components was added, resulting
in many small steps from which a
straight line was derived. This revealed
that for the data use, the addition of a
pound of weight to the steering gear
required the addition of 0.539 Ibs. of
weight to other working parts of the
car. This is a surprisingly high number,
but representative of the numbers
arrived at for one pound increases in
other portions of the car using the
same empirical method.

The amount of weight added to
the rest of the car varies widely with
some components. It is clear that a
change in the weight of the connect-
ing rods, for example, has a very great
influence on the weight of all of the
major structural elements in the engine:
the crankshaft, the block, the bearings,
etc. It is even possible that the overall
dimensions of the engine can be













