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INTRODUGCTTION

The purpose of this report is to prepare a method for
evualuating the performance of the demper system during flight
test.

The performance of the damper can be divided into three
parts as follows:~-

(a) Damper sensor outputs
(b) Commends to Offerentisl and Parallel Servos
(¢) Motion of control surfaces

The method of evaluating each of these parts is presented

in the following paragraphs.

A, Sengor Outpute

The perfomance of the sensors can be evalusted by comparing

the calcuated sensor output obtained from flight test instrumentation

raw data with the measured sensor output presented on the ssame

graph.

B. oMM & to Diff tial & Paralle rYo

The performance of the damper cun be eveluated by computing

the servo gommands based on the measured sensor outnuts and then

comparing these computed comsands with the measured commands.
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The measured sensor outputs and the measured servo commands

will be recorded on the data tape.

Danper computeations can be broken into two sets of equations,

corresponding to two separate parts of the damper, that is,

normal damper operation and emergency damper operation. Both

normal and emergency damper operation are subdivided into two

subsectionscualled the gear up and the gesr down modes.

I Normal Damper
Pitch gear up
gear down
Roll gear up
gear down
Yaw gesr up
gear down
II Emergency Damper
Yaw gear up
gear down

Khen the gear 1s up, the equations

should be solved and plotted. When the gear is down, the equations

for modes 1, 3, 5, and 7

for modes 2, 4, 6 and 8 should be solved and plotted.




AVRO AIRCRAFT LIMITFO

REPORT No.

AIRCRAFT:

S MALTON - ONTARIO SHEET No.
TECHNICAL DEPARTMENT R RE AR SRR
~ -
C-105 | WUAMPER | Fueur Test CHECKED BY DATE .

i e
% ﬁdiiggibka
|

\

C. Motion of CGontrol Surfaces

The performace of the parallel and differential servos can
be evaluated by comparing the commanded servo positions with
the measured servo positions. The comparison is accomplished
by graphical 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 damper modes are not engeged. The engsage
or disenguge of any mode is sccomplished by controlling the
supply of hydraulics to the parallel or differential servos
asgsociited with the mode. This meens that the operation of the
sensors and the computations for the differential and parallel
servo commands cen be assessed when the modes are not eng:cged.

It 18 desirable that these equations be programmed for all
Mach numbers and altitudes. Flight test data should be taksn
at the rate of 20 readings per second 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 aircraft motion in

that particular flight condition.
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The derivation of the equations given herein are based on the
circuit diagrams given in C.ZE.L.,
4s an appendix demper gsin schedules are included in this

report as functions of the dynamic pressure qg.

Ep of Duata snd Sour ¢ ation Inputs

The measured flight data should be presented as a time history
plot of servo input and output. For comparison purposes the
computed inputs from the sguations 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 obtained from equations found in P/Aero Data/92,
Issue 2, or the l:test subsequent issue. Calculated values of
36rvo inpuﬁ in further flights will be based on measured sensor
outputs under fligh* conditions. -Measured data will be obtained

from the flight test data tape.
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