CHAPTER 6

Experimental Techniques used to Evaluate
Intermittent Motion

Exact Measurements Are Difficult

Since it is difficult, and sometimes impossible, to
calculate exact forces, aceelerations, veloeities, and
displacements in many intermittent motion devices,
it is useful to know how to evaluate the performance
of a prototype design, experimentally. Unfortunately,
it is often as difficult to make exact measurements
as to make exaet ecaleulations when we are dealing
with transient forees of very short duration, defor-
mations, and the like. Nevertheless, the combi-
nation of rough calculation and approximate meas-
urement is still very helpful for evaluating and im-
proving designs. The mere act of observing and
measuring the performance of a model, of course,
often gives the engincer ingight that leads instine-
tively, if not scientifically, to an improved solution
to his design problem.

In studying high-speed intermittent motion de-
viees we need measuring equipment that ean deteet
rapid changes in highly loealized portions of the
machine bodies being studied. Ideally, the measuring
device should be stable (produce no vibrations, cte.,
of its own) and it should load a machine so lightly
that it does not effeet the motion of the thing being
measured. Many of the techniques which satisfy
these conditions require fairly expensive equipment,
and some skill and experienee to operate it correetly.
We will not give detailed instruetions for the use of
such equipment here, sinee such instructions would
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soon be out-of-date and current instructions are
available from the manufacturers of the equipment
you purchase. We will deseribe the measuring equip-
ment in general terms, however, so you will know
what to ask for.

What Can Be Measured?

Displacement is probably the easiest parameter t0
measure at the present time. Many different tech-
niques are available, experimental systems are rels-
tively simple, and the results are generally easy t0
interpret.

Foree is probably the next most easy thing t0
measurc beeause such tools as strain gages and photo-
elastic coatings are available; but here, expertise 1
very definitely required. M.I.T. (and probably, other
engineering schools) gives a two-week summer coursé
in stress and strain measurement. This is an excellent
way to get started if it ean be arranged. Otherwise:
work closely with your suppliers.

Veloeity and acceleration are very difficult t@
measure directly, especially when dealing with tran-
sicnts, because there is very little instrumentatiod
available. Furthermore, most of that which now i8
available really measures displacement or force, an
then cleetronically integrates or differentiates these
measurements to give a readout in terms of velocity
or acceleration. Fortunately, we are usually moré
interested in displacement or in force, than we are






