Wing Structural Check
for Sailplanes, Old & New

Originally published in the Summer
2013 issue of Bungee Cord. Reprinted with
permission from the author and the Vin-
tage Sailplane Association.

he inspection sheet used for gliders

in Germany includes an interest-
ing item, the oscillation frequency for
wing bending. For inspection sheets
in the original German, it is identified
as “Fligelbiege — Schwingungszahl”,
and in sheets written in English, it is
called the “Wing warping rate of os-
cillation.” In either case, the value is
defined by some number of oscillations
per minute.
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These newly built LK-10 wings will soon be completed and their natural bendingfrequency determined,

So what is the importance of this
number?

A typical wing is constructed of one
or more spars with ribs and skins that
provide the aerodynamic shape. This
structure acts like a beam. When a verti-
cal load is applied near the tip of a wing
and then released, the wing will con-
tinue to vibrate up and down for some
time. These up and down oscillations
will occur at a timing that is called the
natural bending frequency of the wing.
This is a primary bending characteristic
of the wing.

The bending frequency is due to the
physical dimensions of the structural
members of the wing and the char-
acteristics of the material from which
the wing is constructed. For a newly
constructed wing, its frequency is re-
corded on the original inspection sheet.
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This reflects a baseline value of the new
structure that can be used for compari-
son at any time in the future.

For normal usage, and with proper
protection from the elements, the value
should not change by any significant
amount over the years.

The wing bending frequency
should be measured regularly, at
least at each annual inspection.
If the frequency changes by any
noticeable amount, it is a warning
to investigate the integrity of the
wing structure.

'The frequency can change by either a
change to the stiffness of the structure,
delamination or gross glue failure, or by
a failure in some part of the structural
material. This could occur if the aircraft
experienced a very hard landing or a
ground loop with the wing digging in.
It could also occur if the glider experi-
enced an overload during an aerobatic
maneuver or the aircraft executed a sig-
nificant event above maximum rough air
airspeed. One should carefully read the
flight manual and consider the airspeed
margin that is available before under-
taking a maneuver that applies a signifi-
cant load factor.

Note that this frequency is measured
for all German gliders, regardless of
material. But for vintage, wood gliders,
this can be a very important tool to keep
track of structural health.

The measurement should be done
annually and also immediately
Sollowing any time that there is
concern that a landing may have
been too hard or any other sig-
nificant event occurred that could
stress the airframe.

In order to measure the frequency, a
structural vibration is induced by apply-
ing rhythmic movement up and down
on a wingtip in time with the natural
vibrational frequency of the wing, so

that the entire wing (left and right)
L




Symmetric up and down
bending of the wingtips

attains a symmetrical up and down
bending motion. The natural frequency
is best found with an initial vigorous
push to the wingtip, after which a slight
tapping with fingertips at the proper
thythmic time is sufficient to build up
and maintain a useable amount of up
and down motion.

A group of three people is needed to
measure the frequency. One excites the
wing and keeps it oscillating. Another
counts a predetermined number of
cycles and the third person keeps track
of the times with a stopwatch. The

number of cycles can be selected so that'

aperiod of 15 to 20 seconds is measured.
The counting and timing is started once
the oscillation is stabilized. This should
be repeated for a total of at least three
measurements. The frequency per min-
ute is calculated by dividing the num-
ber of oscillations by the fraction of a
minute of time. The average of the three
measurements should be recorded in the
inspection record.

The manufacturer may specify block-
ing the glider so that it is off its tire and
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leveled at a flight attitude. Do not let
worries over getting the glider fully sup-
ported keep you from making the mea-
surement, since the basics are similar if
the measurement is done on the glider’s
wheel and tailskid. There may be some
difference with the axis of the rotation
slightly shifted; that could be remedied
with a box under the tail skid. If the tire
is fully aired up, the spring in the tire
should be secondary to the wing oscil-
lation. Just note how the measurement
was made so that it can be compared to
future measurements.

Also, vibrate the wing without timing
it and just look along the entire span of
the wing. Check for any unusual bumps
or behavior and any sounds of loose
joints or foreign material rattling inside.
If anything seems unusual, investigate.

The following lists have been collect-
ed for various vintage glider types. The
measurements are in cycles per minute.
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