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INTRODUCTIOR

The purpose of this report is to prepare a method for

evuluating the performance of the damper system during flight

test.
The performance of the demper can be divided into three

parts as follows:-

(a) Damper sensor outputs !

(b) Commends to Dfferential and Parallel Servos
] (e) Motion of control surfaces
The method of evaluating each of these parts is presented

in the following paragraphs.

A.  Sensor Outputs

The perfomance of the sensors can be evaluated by comparing
the calcuated sensor output obtained from flight test instrumentation
raw data with the measured sensor output presented on the same
graph.

B. £ tial &nd Par

The performance of the demper cun be evaluated by computing ‘

the servo gommands based on the measured sensor outmuts and then

comparing these computed comrunds with the messured commande.

N A
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The measured sensor outputs and the measured servo commands

will ba recorded on the data tape.
Danper computstions can be broken into two sets of sguations, 1

corresponding to two separste paris of the damper, thst is, |

acreal dewper operation end smergency dsmper cperstion. Both

normel sand emergency darper opsration sre aubdivided ints two

subsactionscalled *he gesr up and the geer down modes.

I Sorzal Damper

Pitch gear up 1

gear down 2 |

Roll gear up 3 !

gear down 4 !

Yaw gesr up 5 {

gear down 6 “

II Zmargency Dampar '
Tew gear up 7
gear dowm B

#hen the gsar is up, the squeticns for modes 1, 3, 5, snd 7
should be solved and plotted. When the gear is down, the equations

for modea 2, 4, 6 and 8 should be solved and plotted.
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The performace of the parallel and differential servos can
be evaluated by comparing the commanded servo positions with
the measured servo positions. The comparigon is accomplished
by grephical methods as shown in the section "Presentation of
Data".

The use of this method of eveluating damper performance

provides a method of evaluating some aspects of the damper perfor-

mance even when the desmper modes are not engeged. The engage
or diasenguge of any mode is accomplished by controlling the
supply of hydraulics to the parallel or differantial servos
essocisted with the mode. This meens that the operation of the
sensors and the computeations for the differentisl and perallel
servo commends can be asseased when the modes are not enguged.
It 18 desireble that these equations be programmed for all
Mach numbera and eltitudes. Flight test data should be taker
at the rate of 20 readings per asecond where the flight test
schedule so states; otherwise a lesser rate will be accepted.
The values of S used in the equations for any given flight
condition are determined from the peripd of sircraft motion in

that perticular flight condition.
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The derivetion of the equations given herein are based on the
circuit disgrams given in C.ZE.L.,
As an appendix deamper gain schedules are included in this

report as functions of the dynamic pressure gg.

Presentation of Dutg snd Sources of Eguation Inputs

The measured flight data should be presented as & time history
plot of servo input end output. For comparison purposes the
computed inputs from the aouations given in this report should
be plotted on the ssme graph. For the first flight the calculated

values of the servo input should be based on computed values of
sensor output obteined from equations found in P/%ero Data/92,
Issue 2, or the l.test subsequent issue. Calculated values of
servo input in further flights will be based on measured sensor
outputs under fligh* conditions. Measured desta will be obtained

from the flight test data tape.
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