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Fixed-Link Loads as a Function
of Damper Rate (~ = 0.25).
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Figure 17. Pivoting-Actuator Loads as a Function
of Damper Rate (~ = 0.25).

29







'.

6. Recommendations

• A test program should be initiated in which the effects
of control-system stiffness on stall-flutter responses
loads could be evaluated. Previous aualytical work in­
dicates that this softening of the swashplate support
will reduce the tendency to flutter. It has also been
shown in this program that a reduction of stiffness
will increase the effectiveness of a fixed-system
damper. Thus the envisaged test program should be con­
ducted on a CH-47C and should include the installation
and flight eva~uation of a variable-stiffness fixed
link, in conjunction with several fixed-system-damper
rates.

• The effects of control-system mechanical free play on
stall-flutter response should be quantified. Free play
in the control system effectively changes the impedance
of that system since masses are moving through larger
displacements than would result from elastic deformation
of control components. Aside from the impedance effects,
the free play also produces nonlinear spring effects.
Even though a direct correlation between stall-flutter
response and the magnitude of free play is difficult, a
simple flight test of free play-no free play should be
conducted on a CH-47 control system to determine if
there is any measurable difference in control loads
when the rotor is in the stall-flutter mode.

• A study program should be conducted which will opti­
mize CH-47C control-system stiffness and damper com­
binations. Such a program should have as its goal the
minimizing of stall-flutter effects on control loads.

• Based on the results of the previous recommended study
program, the best-compromise control system should be
defined for the CH-47C helicopter, taking into consid­
eration the effects of changes on aircraft flying
qualities. The program should cover design of hardware,
strength substantiation of all rotor-control hardware
as affected by redesign, and analyses to show effects
of control changes on aircraft performance limits and
flying qualities.

• A program should be initiated to continue the study of
the data obtained in this program, with the rn-in ob­
jective being the definition of rotor-thrust based on
the measured dynamic response loads of the control
system. This would permit the significance of each
rotor cycle of data to be quantified. Ultimately this
would mean a reduction in aircraft flight time to ob­
tain required data, since every rotor cycle could then
be considered a data point.
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