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1.1

1.2

1.3

1.4

SCOPE:

This SAE Aerospace Recommended Practice (ARP) comprises the technical terms and nomenclature,
together with their definitions and abbreviations that are used in aerospace Fluid Power Actuation and
Control Systems.

NOTE: When a term is applicable to more than one branch or segment of the technology it may have
different meanings and definitions in each. Where this occurs the multiple listings with
approprliate designations will be shown under the same primary term.

Field of Applidation:

The data cont
subsystems a

Purpose:

The purpose (
and Control S
Selection of Ty
This revision
received prior

standards. So
syntax.

hd components.

EIMS:

Sequential Ligting of Terms:

hined herein applies to all types of aerospace vehicles and’their fluid power and control

f ARP4386 is to facilitate communications and standardize application of Fluid Power
ystem related terms in a consistent manner throughout the Society o
Engineers publications and throughout the produceriand user sectors of the aeros

f Automotive
pace Industry.

8 of ARP4386 carries all terras listed in previous revisions and such tefminology as was
to January 1, 2001 from_authors of SAE Aerospace Fluid Power documents and
me of the definitionsthave been edited to reflect best current English

grammar and

Where previolis editions’of ARP4386 have been segmented into numerous techni¢al subdivisions,
this revision lists allterms in alphabetical sequence and denotes, where necessary, special

meanings ascribed to any terms by different technical branches of the technology.
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2. APPLICABLE DOCUMENTS:
2.1 SAE Publications:
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

Format Guidelines for the Electronic Capture of SAE Documents, November 21, 1989

SAE Guide fof Preparation of Aerospace Documents, AS, ARP, AIR, MA, and MAR, January 1, 1987
AS1290A Graphic Symbols for Aircraft Hydraulic and Pneumatic Systems

2.2 Other Publications:

ANSI/AIAA R{004-1992 Recommended Practice for Atmospheric and Space Flight Vehicle
Coordinate Systems
ISO 6771 Pressure and Temperature Classifications - Fluid Sygtems and
Components - Aerospace
ISO/TC20/SC{10B/WB10 Terminology DP 8625 - Aerospace Fluid Power and Control/Actuation
System Glossary
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A

3. TERMINOLOGY, DEFINITIONS AND ABBREVIATIONS:

ABLATING MATERIALS: Special materials on the surface of a spacecraft that can be sacrificed
(carried away, vaporized) during re-entry into the earth's atmosphere. Kinetic energy is dissipated and
excessive heating of the main structure of the spacecraft is prevented.

ABORT: Failur
point from initi

ABSOLUTE (filt
the largest hard
an indication of
particle passed

~ PRESSURE:
pressure chang

~ TEMPERATU
~ VISCOSITY:

ACCESSIBILIT)
purpose of oper

ACCUMULATO

hydraulic fluid, {

ACE: Acron. Ac

ACT: Abbr. Acti

aiion of operation to destination.

to accomplish a mission or portion of a mission for any reason. I

er) RATING: A theoretical size designation which is an estithation of]
spherical particle that can pass through a filter under specified test ¢
the largest opening in the filter. Absolute ratings can be determined
test such as in MIL-F-8815.

Pressure value, using a reference of a hard vacuum (absolute zero
Bs are measured.

RE: Temperature value, using a reference of -273 °C or -459.7 °F, i.4
See Viscosity.

. A measure of the relativé ease of admission to the various areas
ation or maintenance.

R, HYDROPNEUMATIC: An accumulator in which the stored operat
ressurized by means of compressed gas.

tuator Control Electronics.

ve control technology.

ay occur at any

the diameter of
bnditions. This is
by a maximum

from which

b, “absolute” zero.

pf an item for the

ng medium is

ACTIVE: Ana

H v laialaal e 4 o £ 4 | P - H
JCLUVT WIHIUIT UTOUINTUT S d SyolTITT Ul pUTUHUIT UT'ad Sy olTlTT WITUTT 1o TIT'U

ntrol in contrast

to being in standby; also, the operational status of a servocontrol device after a failure if the device is
activated or remains in control.

ACTIVE: An adjective which describes a system or portion of a system which is in control in contrast
to being in standby; also, the operational status of a servocontrol device after a failure if the device is
activated or remains in control.
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3. ACTIVE (Continued):

~ CONTROL TECHNOLOGY: An airplane design concept in which vehicle performance, weight, and
economic characteristics are optimized through a reliance on automatic subsystems within the flight

control system to augment the airplane's stability, to reduce the design loads through load reduction or
redistribution and structural mode damping, and to manage the airplane's configuration for
aerodynamic efficiency. Active control functions include:

~ DEVICE: (FIy
the fluid stream

ACTUATION SY
power from a pg
include a contro
a typical actuati

e

Pitch stability augmentation

Lateral and/pr directional stability augmentation
Angle-of-attack limiting
Wing-load ajleviation

Maneuver-Id
Gust-load a

Flutter-modé¢ control

Ride smooth

ad control
leviation

ng

which powers the output.

STEM: An actuation system is comptised of a control system which

bNn system.

FROM
POWER SOURCE

)

Samamman

SUMMING
POINT
+ | POWER OUTPUT MOTION
commann —e= () CONTROLLER MODULATOR ol ACTUATR J————1 converTeR
INPUT { | | 1
= | ERROR |
SIGNAL l I
OUTPUT | SERVOACTUATOR |
FEEDBACK l I
) FEEDBACK ) |

FIGURE 1 - Essential Actuation System

idics) The general class of device which respond to a signal or signdls separate from

receives input
wer generation and distribution system to control an output load. Agtuation systems
ler, power modulator, actuator, and feedback elements (if needed). Higure 1 illustrates

T0
LOAD

-6 -
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ACTUATION SYSTEM (Continued):

~, POWER-BY-WIRE: An integrated servoactuator which incorporates an electric motor to receive
power from the aircraft main electric power system in lieu of an actuator connected directly to the
aircraft main hydraulic system. Power conversion from electrical to mechanical may include
mechanical devices such as ballscrews, gears, chains, cables, etc., or through a motor/pump and
hydraulics. See Integrated Actuator Package.

ACTUATOR: The component of the actuation system that does work or dissipates energy to control a

load. Actuator ¢
mechanical wor|

~, CONTINUOU

rotation in eithe

~, ~, AXIAL PIS
the output shaft
linear motion of

respect to the
controlling swag

~, ~, GEAR MO

volumetric displ

shaft speed can

~,~, RADIAL PI
an eccentric ca

input flow or co

~, ~, VANE MO

are eccentric wi
cavities so that

can be obtained

k, torque, or force.

S MOTION: A rotary actuator ( compare also Rotary Actuator) capa
direction. Continuous motion fluid actuators can be of therfollowing

hplate angle.

TOR: A motor utilizing two or moreCounter rotating gears which pro
acement per revolution of the output shaft. Since the displacement i
be controlled only by controlling input flow.

TON MOTOR: A motor utilizing multiple pistons arranged radially a

utput is achieved by conversion of energy from the power system.or

TON MOTOR: A motor utilizing multiple pistons whi¢h are pressurizg
rotates. Usually one half the pistons are pressurized to provide outp
the pistons is converted to rotary motion by a swashplate, which is se
otor housing. Output speed control can be ebtained by either contrg

load into

ble of infinite
ypes:

d in sequence as
ut torque. The

t at an angle with
lling input flow or

vide a fixed
5 fixed, output

ound a shaft with

. The pistons are pressurized in sequence and the linear to rotary nyotion conversion
is accomplished by the eccentric cam action. Output speed control can be obtained

trolling cam ecCentricity.

[OR: A motor having a number of vanes attached to a shaft or an ou
th respectto each other. The eccentricity provides differential volum

by.either controlling input flow or shaft eccentricity.

sequential pressurization of the cavities causes output rotation. Outy

by either varying

er housing which
bs in the vane
ut speed control

~, ELECTROMECHANICAL: These definitions apply to electric motors used as torque generators in
an electromechanical actuator. See Figure 2. Other electric motor definitions are covered in the
pertinent sections.
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W
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P
e
\n

REVERSIBLE-SERIES
BRUSH-DC MOTOR PM STEPPER MOTOR

FIGURE 2 - Electromechanical Actuators/Motors
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3. ACTUATOR, ELECTROMECHANICAL, (Continued):

~,~, AC MOTORS: Electric torque generators which are powered by polyphase alternating current.

The following types can be considered for electromechanical actuation.

~, ~, INDUCTION MOTOR: An AC motor in which alternating current supplied to the stator produces
a rotating magnetic field. Alternating current is induced in the rotor by transformer action and the

interaction between the induced rotor currents and the stator field produces torque.

~, ~, SUIRREL|CAGE MOTOR: An induction motor in which the rotor consists of.in
parallel conductors, electrically shorted at each end.

~, ~, DC MOTd
types can be co

RS: Electric torque generators which are powered by directicurrent
hsidered for electromechanical actuation:

~, ~, BRUSH PERMANENT MAGNET MOTOR: A DC motor in which direct current
conductors in the rotor reacts with a magnetic field developed by pérmanent magnet
stator, resulting in motor torque. A commutator and brushes ensure that direct curre
the rotor condugtors such that unidirectional torque is produced with one polarity of g

~,~, BRUSHW
coil supplied wi
stator.

OUND FIELD MOTOR: A DC motor similar to a brush PM motor, ex
continuous and unidirectional direct current is used in place of a P]

~, ~, BRUSHLESS PERMANENT MAGNET'MOTOR: A DC motor in which DC cur
conductors in the stator reacts with the PM field developed by permanent magnets lo
resulting in motor torque. Electrically.switched direct current is supplied to three or
conductors in alsequence such thatunidirectional torque can be developed. A rotor
transducer is used to sequencestator currents.

~, ~, COMPOUND WOUND-MOTOR: A wound-field DC motor which incorporates |
series windings|in the stator.

serted or cast

The following

supplied to the
5 located in the
nt is supplied to
urrent.

cept that a wound
M field in the

ent supplied to
Cated in the rotor,
ore sets of stator
position

poth shunt and

prmature winding

~,~, LINEAR DGMOTOR: A linear DC motor in which direct current supplied to the
reacts with the f il ; fomr i
always located within the magnetic field of the stator throughout its design stroke.

~, ~, SERIES WOUND MOTOR: A wound-field DC motor in which the rotor conduc
field coil are connected in series. A reversible series motor has two field coils oppos
and energized one at a time. This permits rapid switching of motor direction.

if the armature is

tors and stator
itely connected

~, ~, SHUNT WOUND MOTOR: A brush wound-field DC motor in which the rotor conductors and the

stator field coil are connected in parallel to the DC power source.
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3. ACTUATOR, ELECTROMECHANICAL, (Continued):

~,~, STEPPER MOTOR: A motor whose rotor moves in discrete angular steps determined by the
number of poles of stator and rotor located around the circumference of the motor air gap. Sequential
pulsing of multiphase windings causes the rotor to move one step for each pulse. Variable reluctance
stepper motors require continuous energization to develop torque to hold rotor position. PM stepper

motors hold the last energized position. Stepper motors are often used for open loop control.

~, FLUID: A component, which converts controlled fluid energy (hydraulic or pneumatic) into an

equivalent mechanical output.

~, FLUIDIC: A

equivalent mechanical output.

~, IRREVERSIH
the output by a

~, LINEAR : An

~, ~, BEARING
spherical bearin

~, ~, DOUBLE
atmosphere.

~,~, EQUAL AREA: An actuator having.equal effective piston areas and equal force

directions of mag

~ o~

, ~, FIXED BC
load bearing su

~, ~, FOUR-WA
servovalve. A fi

component, which converts fluid energy derived from a fluidic.control
LE DRIVE: A drive which, without input torque (or forCe), cannot be
orque (or force) less than the maximum design load.at the output.
actuator which develops rectilinear motion and\force as outputs.

MOUNTED: An actuator mounted between the support structure an
gs at each end. This type of actuator.can articulate in two axes.

ENDED: An actuator with a single cylinder and a piston that has two

tion.

DY: An actuator with mounting provisions wherein the body is rigidl
bport. The output necessarily lies along one axis with no articulation

\Y SERVO" A servoactuator having two control ports connecting to g
bur-way'linear servoactuator is usually, but not necessarily, a double

source into an

back-driven from

H load with

fods extending to

output for both

attached to the

possible.

four-way
ended actuator.

OV

~, ~, MOVING

A + 4 adbla_tlo la ol s la ol F H l pu | ol b
DULUT . AT AdLtUatul Wit Ui DUUYy dlldUlicUu tu uic TTioviltTtg 19au ariu t

attached to the support structure.

e piston rod

~, ~, PARALLEL: Two or more actuators arranged in parallel to drive a single output or load. Usually,
parallel actuators are physically separated, each with its own output connection, and are tied together
by the load in a force or torque-summing fashion. Sometimes referred to as side-by-side actuators.

~, ~, SIDE-BY-SIDE ACTUATOR: An actuator having two or more separate actuation elements in
parallel which provide a single output motion.

~, ~, SINGLE ENDED: An actuator with a single cylinder and a piston which has only one rod
extending to atmosphere.

-10 -
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3. ACTUATOR, LINEAR, (Continued):

~, ~, TANDEM: Two or more coaxial actuators that are mechanically constrained to move together. A
tandem actuator usually has two pistons on the same rod, carried in a single actuator cylinder housing.

Separate cylinders (with a common piston rod) can be used to give partial rip stop protection. Dual
tandem actuators are commonly used where two hydraulic sources are utilized.

~, ~, THREE-WAY SERVO: A servoactuator having a single control port connecting to a three-way
servovalve. The control port is connected to the large actuator area and system pressure is usually

applied to the small area. A three-way linear servoactuator is usually, but not neces;

ended actuator.
~, ~, TRIPLE TA

~, ~, TRUNNIOI

N MOUNTED: An actuator having the body mounted through a trunni

support. The oyitput rod can articulate in one axis only.

~, ~, UNEQUAL

An unequal are@ actuator may be either single-ended or double-ended. Since an u

actuator will hay
is anticipated. A
to an equal areg
directions. Une

~, MULTICHAN

~, POSITION S
actuators into a

~, REVERSIBLE
output by a torq

~, ROTARY: Af
actuator" implie

e a higher force output in one direction,.it\is usually used where a sig
n actuator having an area ratio of 2:1.used with a three-way control v
actuator since the force output and<actuation power consumption wi
qual area actuators are sometimes referred to as unbalanced actuat

NEL: An actuator, which contains more than one torque- or force-ge

single output.

F DRIVE: Addrive which, without input torque (or force), can be back

ue (or force)tess than the maximum design load at the output.

actydator which develops rotary motion and torque as outputs. The
5 that the actuator is capable of limited output rotation. If the device

NDEM: A tandem actuator having three separate actuation sectiong.

barily, a single-

bn to the actuator

AREA: An actuator having different effective piston area for each dm:ction of motion.

qual area
nificant bias load
alve is equivalent
| be equal in both
DI'S.

herating device.

UMMING: A multichannel arrangement, which sums the position outputs of multiple

driven from the

erm "rotary
s capable of

continuous rota

H H - L £ ol b %
VT, TUTo Uosudally TTITITTU U ds a TTTULUT.

~, ~, PUSH-PUSH: An actuator wherein two linear pistons act on the opposite ends of a crank arm
attached to a rotary output shaft.

~, ~, RACK-AND-PINION: An actuator wherein the rotary motion is achieved by piston-driven linear

racks engaging

a rotary output gear.

~, ~, VANE: An actuator wherein fluid pressure is applied to either side of a vane or vanes which are
integral with or geared to a rotary output shaft. Vane cavities are separated by center dams which limit

rotation.

-11 -



https://saenorm.com/api/?name=69e2755b5a178231c067726c00479043

SAE ARP4386 Revision B

ACTUATOR, (C

ontinued):

~, SERVO- or SERVOCONTROL-: A servoactuator consists of the power modulator, the actuator, and
the feedback element, typically packaged together as a single component.

~, SINGLE CHANNEL: An actuator which contains a single torque- or force-generating device.

~, SMART: An electrohydraulic servoactuator containing the feedback loop closure and some or all of

the redundancy

management electronics in a line replacement unit.

~ STIFFNESS:
Stiffness. (See

~, TURBOMEC
generators. The
mechanical gea

~,~, CLUTCH C
the load through
direction of the |
the actuator.

~, ~, DOUBLE T
sense mechanigq
either of the two
the turbine and

~, MECHANICA
gearing or threg
electric, hydraul

~,~, ACME SCH
threaded nut an
force is also am

The resistance of the actuator to externally applied loads; see also s
Figure 3)

HANICAL: Typically, these actuators utilize high speed turbines powg

OUPLED: A turbomechanical actuator wherein a constant speed tur
a double-acting servocontrolled clutch. Theclutch controls both the
pad. A large gear reduction between thechigh speed turbine and the |

[URBINE: A turbomechanical actuator utilizing two turbines of oppog
ally coupled together. A control valve is used to proportionally contr,
turbines, thus providing control of load speed and direction. Speed r¢
oad is usually included:

L: A mechanicaldevice used to amplify force, primarily through the
ded screw jacks. ;Output may be linear or rotary. Input is generally 1
¢ or pneumatic motor.

d arranged so that a rotary input motion is converted to a linear outp
plified by this action.

ystem and drive

red by warm gas

turbine output speed is converted to mechanical motion by a combination of
ring and clutches.

bine is coupled to
speed and
pad is included in

ite directional
bl gas flow to
bduction between

use of reduction
ptary, using

REW: A\mechanical actuator consisting of an ACME threaded shaft and an ACME

it. The output

~,~, BALL SCREW: A linear mechanical actuator consisting of a ball race, threaded shaft, and a ball
race threaded nut, coupled together through spherical balls. (Sometimes called a ball-bearing screw.)
The device normally converts rotational input motion to linear output motion but, in some cases, is
used in the reverse manner to provide rotary output motion from a linear input motion (normally
considered to be significantly more efficient than an acme screw).

~,~, GEARED ROTARY: A mechanical device utilized for amplifying force through a series of gears
converting high speed, low torque input into high torque, low speed output. Sometimes referred to as

a power hinge.

-12-
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DYNAMIC IMPEDANCE OF
w~. SURFACE ACTUATION SYSTEM
INCLUDING LOAD INERTIA
STATIC
STIFFNESS

SERVOLOOP +12 DB/OCT
—\\ DYNAMICS ®_ LOAD MASS

LOG
STIFFNESS

‘INFINITE FREQUENCY STIFFNESS

A \ ACTUATOR SYSTEM
\; WITHOUT LOAD INERTIA

LOAD RESONANCE

LOG FREQUENCY

HINGE LINE
Ks1

N

(;-’-(‘
-

Ks SURFACE >

Kact(jo) Ks2

o is the oscillation frequency, in radians per second, and j is
the square root of minus one.

FIGURE 3 - Actuator Stiffness

-13-
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ACTUATOR, MECHANICAL, (Continued):

~,~, RACK-AND-PINION: A mechanical actuator generally consisting of reduction input gearing,
outputting to a rotary pinion gear that connects with a rack to provide linear output actuation force.
May also be used with linear motion rack, coupling to a pinion to provide rotary output torque.

~ TYPES: Actuators are frequently classified into linear and rotary output devices.

ADAPTIVE CONTROL: A control system which maintains optimum system performance by

automatically cH

~ FLIGHT CON
parameters in fl

anging system parameters.

TROL SYSTEM: A flight control system having the capability.t0 vary|
ght and thus adapt to the changing flight conditions so thatthe vehig

integrity and stability limitations are not exceeded during critical phases obflight.

ADIABATIC, ad|
thermodynamic

.. Without the exchange of heat between the medium and its surrou
process taking place.

~, HEAD: The lhead of gas available to do work expressed by Equation 1:

where:

R' = Uni
M = Mol
T = Gas
P,

—1

o)
- (1)

iabatic head, ft (m)
ratio of specific héats, dimensionless

iversal gas constant (1544 ft-Ib/mole°R) /1/

bcular weight.of gas, Ib/mole (kg/mole)
temperature, °R (°K)

naust-to-inlet pressure ratio, dimensionless

its performance
e's structural

ndings, such as a

1/ In S| metric Writs-R-sreplaced-by(R/g);whergr—————

R' = 8.31 kJ/mole (°K)

g=9.81

m/s2

~ PROCESS (in a gas): An expansion or compression in which no heat transfer takes place. This is
the standard for determining energy extraction or absorption in gases and represents the theoretical
(100% efficient) reversible process. For air n = 1.4 = k/(k-1) where k = 3.5 such that P/Pg =

(T,

ADIRU: Abbr. Air data/inertial reference unit.

-14 -
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LINEAR

ROTARY

N\ S

P
-
b
=
ES
S
ad
-
2 BALL-SCREW
« | {MoToR -— /|
C
N
PUSH-PUSH
[=]
Ly
:
g
AR
g ) ——
d
z |8 TANDEM
= ==
=
3
(=]
=
|
A o e .
=) | X
= {MOTOR , C——()
2
S I; —-—
2 "MOTOR { C
a. t

E_ _ N
e ————————.]

FIGURE 4 - Actuator Types

-15 -



https://saenorm.com/api/?name=69e2755b5a178231c067726c00479043

POSITION SUMMING

SAE ARP4386 Revision B
A

TORQUE SUMMING

i\

N

N\
C 1 0
I

DIRECT DRIVE: .

—— R —
i

CLUTCH COUPLING

VARIABLE RATIO

FIGURE 5 - Rotary Drive Classification
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3. (Continued):

ADJUSTABLE RESTRICTOR VALVE: A restrictor valve having provisions for external adjustment.

ADM: Abbr. Air

data module.

ADVERSE YAW: A negative yawing moment caused by a positive rolling surface deflection.

AERODYNAMIC HEATING: The rise in skin temperature of an aircraft due to friction of air at high

speed.

AERODYNAMI(
generally emplqg

AERODYNAMI(
pass through, a

AEROSPACE:
surface.

~VEHICLE: A
space environm

A/F: Abbr. Airfr
AFCS: Abbr. A
AIDING LOAD:
inertia, or both,

torque, which a

AILERON: A c(
moments about

C MISSILE: A missile which uses aerodynamic forces to maintain its
ying propulsion guidance and a winged configuration.

CS: That field of dynamics which treats the motion of bodies relative
nd the forces that act upon them, especially as they telate to flight.

An operationally indivisible medium consisting-ef the total expanse b
ehicle which functions both in the sensible atmosphere and in the sp
ent.

hme

itomatic flight control system.

An aiding load isca\force or torque on the actuator provided by load
which acts in the same direction as the desired direction of load moti

'ts in the oppasite direction resisting motion, is called an opposing lo

ntrol surface set into or near the trailing edge of an airplane wing to
the lengitudinal axis. Ailerons usually work in pairs; when the aileror

deflected upwa

flight path,

to the air they

byond the earth's

ace equivalent or

restoration or
pn. A force or
nd.

broduce roll
1 On one wing is

rld, thie aileron on the other wing is simultaneously deflected downwarld. See also

Control Surfacet

~ ANGLE: The angular displacement of the aileron surface relating to the wing surface.

~ CONTROL: A control for producing a rolling moment on the airplane through the use of ailerons; a
mechanism for moving the ailerons.

~ YAW: Yawing moment caused by aileron deflection. Depending upon the aircraft configuration,

aileron yaw may be either proverse or adverse. For positive aileron deflection, proverse yaw produces
a positive yawing moment; adverse yaw produces a negative moment.
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3. (Continued):

AIR, n.: The gaseous fluid surrounding the Earth; average volumetric composition to 90 km altitude
78.084% N,, 20.948% O,, 0.934% Ar, 0.0314% CO,, 0.00182% Ne, 0.00052% He., 0.000114% K,
0.0002% CH4. Moisture content is not specified but is listed as % relative humidity or mass of H,O

(vapor) per unit

mass of dry air.

~ COOLED, adj.: To denote that the heat energy released by the subject is transferred to the
surrounding air atmosphere; see also Motor.

~DRAG: The g
moving through

~ BREATHING
as in aramjet o
can operate bey

AIRBORNE: (1
Applied to mate

rag exerted by air molecules upon a moving object, as upon an-aircH
the air, or upon an earth satellite that comes within the earth's atmosj

MISSILE: A missile with an engine requiring the intake of air for com
turbojet. To be contrasted with the rocket missile, which carries its
ond the atmosphere.

Applied to personnel, equipment, etc. transperted by air; e.g., airbo
fial being or designed to be transported by aircraft, as distinguished fi

equipment instdlled in and remaining a part of the aircraft-~(3) Applied to an aircraft

becomes entire
considered to b

y sustained by air until it ceases to beiso sustained. A lighter-than-a
b airborne when it is attached to the‘ground, except that moored ballg

whenever sent aloft.

AIRCRAFT, n.:
without the use

AIRCRAFT VE(
of azimuth head
Axes.

AIRCRAFT GR
maintenance of

A vehicle capable of transporting personnel or equipment through th
of ground supports, such as legs, wheels, or tracks.

L TORING: (1) Theact of directing control of inflight aircraft through c
ings. (2) The actjof changing direction of the aircraft in pitch and ya

DUND_EQUIPMENT: Equipment required on the ground to support t
an aircraft and its airborne equipment.

LINLEY

aft or rocket
bhere during orbit.

pustion of its fuel,
pwn oxidizer and

ne infantry. (2)
om weapons and
rom the instant it
r aircraft is not
bons are airborne

g atmosphere,

bntrol commands
v. See also Body

he operation and

AIRCRAFT ON'6R

oD o) 4 £l | l 4 'y H ol l
VUNNUUIND. wdalitiot iy uriuar tTopiaLtITITTIl Ppallto dait TTUTIVEU 1U CUITIMI

maintenance action.

cte the

AIRFOIL, n: A surface or body, as a wing, propeller blade, rudder, or the like, especially designed to
obtain a reaction, as lift or thrust, from the air through which it moves. For related nomenclature see

Figure 6.
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iy

/
/
|

e Leading-edge circle

/  sTangent to mean camber line

/
/ _~ Upper Urface

~~ _Mean camber line |
v - ;-z . R ———

A
7

Combar  Lower surface \Ch d line
et Chord ¢
x=Q x=1
FIGURE 6 - Airfoil Section
3. (Continued):
AIRFRAME, n.:| (1) The structural components of.ap;airplane, including the framewd

various parts, slich as the fuselage, empennage, wings, landing gear (minus tires), g

mounts. (2) Th

components, legs propulsion system, control, electronic equipment, and payload.

AIRSPEED, n.:
speed" can me

a. Indicated A

b. Calibrated Airspeed: Indicated Airspeed corrected for instrument installation errg
c. Equivalent Airspeed:..Calibrated Airspeed corrected for compressibility error

True Airspeed:
the true speed

¢ framework, envelope, and cabin of an airship. (C) The assembled p
The speed of an aircraft relative to its surrounding air mass. The un
gn any one of the fellowing:

ifspeed: The airspeed shown by an airspeed indicator

Equivalent Airspeed corrected for error due to air density (altitude ar

X

rk and skin of
nd engine
rincipal structural

ualified term "air

=

d temperature);

f the vehicle throl |gh the air

ALIGNMENT, n.: Performing the adjustments that are necessary to return an item to specified

operation.

AMBIENT, adj.: Pertaining to, of the surroundings; as in ambient temperature, ambient pressure.

AMPLIFIER, n.: An active component, which provides a variation in output power greater than the
impressed control signal variation. The signal medium as well as the output may be electric, hydraulic,
pneumatic, or optical energy. The polarity of the output may be either positive or negative relative to
the control signal. The level (pressure, voltage, current or flow) of the control signal may be greater or
less than the respective output levels.
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3. AMPLIFIER, (C

ontinued):

~, AXISYMMETRIC FOCUSSED-JET: An amplifier, which utilizes control of the attachment of an
annular fluid jet to an axisymmetric flow separator (that is, control of the focus of the jet) to modulate

the output. Usu

ally employed as a digital amplifier.

~, CURRENT: An electronic amplifier designed to drive with its output devices that respond to
changes in current rather than voltage, i.e.: torque motors.

~, ELECTRONI

~, FLOW: Aco
output.

~, IMPACT MOI

C: A solid state or vacuum tube device used to amplify electric signa

mponent designed specifically for amplifying flow signals, usually wit

DULATOR: An amplifier, which utilizes auxiliary flow aft’a nozzle thro

signal to modulate the output flow. Pressure level of the control signal may either beg

local throat pres

~, JET INTERA

sure to result in a positive or negative (suction)quiescent control flo

CTION: An amplifier, which utilizes control jets to deflect a power jet

output, usually émployed as an analog amplifier.

~, LAMINAR FL
laminar flow cor

~, OPTICAL: A
ground potentia

~, POWER: A

~, PRESSURE:
impedance outp

~, TURBULENC(
power jet to mo

OW: In this jet amplifier the nozzle.Reynolds number is maintained a
ditions exist in the device.

h opto-electronic device, frequently employed to isolate electronic cin
|s so as to prevent mutuabinterference.

omponent designed-specifically for increasing signal power.

A component'designed specifically for amplifying pressure signals,
ut.

E: Adluid amplifier, which utilizes control of the laminar-to-turbulent
julate the output.

2

N low impedance

ht for a control
above or below
V.

bnd modulate the

I such a level that

cuits of differing

usually with high

transition of a

~, VORTEX: An amplifier, which utilizes the pressure drop across a controlled vortex for modulating

the output.

~, WALL ATTACHMENT: An amplifier which utilizes control of the attachment of a free jet to a wall

(Coanda effect)

to modulate the output, usually employed as a digital amplifier.

~VENTS: Auxiliary ports used to establish a reference pressure in a particular region of the amplifier;
analogous to an electrical ground potential.
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3. (Continued):

AMPLITUDE RATIO: The ratio of the sinusoidal flow amplitude to the sinusoidal current amplitude at a
particular frequency, divided by the same ratio at zero frequency or some specified low frequency
(usually 5 Hz). Amplitude ratio (AR) may be given in decibels (db) where db = 20 logpAR.

ANALOG, adj.: The general class of devices or circuits whose output is a continuous function of its
input; for example, a proportional fluidic amplifier.

ANALYTICAL REDUNDANCY: A concept wherein an estimate of a physical paramg
attitude, accelenation, etc.) is computed by combining and filtering information frorw o
which have a krjown physical relationship to the signal of interest. In this way asign
synthesized from other sensor signals rather than be obtained from direct measuren

systems, the sy

ANGLE OF ATT
undisturbed rels

plane between the longitudinal axis of an aircraft and the projection of the aircraft vela

X-z plane.

ANODE: An eld
either electrode

ANTISKID BRA
system braking
adjustment to p
AOA: Abbr. An
AOG: Abbr. Air
A/P: Abbr. Airp

APOGEE: The

nthesized signal can be used to add a level of redundancy:

ACK: (1) The acute angle between the chord of an<airfoil and a line
tive airflow. See Figure 7 and 8. See also Body AXes. (2) The acutq

ctrode at which an oxidation reaction.(loss of electrons) occurs. In s
may become the anode depending@pon direction of current flow.

KE: A wheel brake system that-avoids skidding by automatic reductio
pressure when sensing initial skidding, or generally applied to brakin
event skidding.

jle of attack.

craft on ground:

ane.

point at which a missile trajectory or a satellite orbit is farthest from t

ter (e.g., aircraft
her sensed data,
Bl may be

ent. In control

representing the
b angle in the x-z
city vector on the

econdary cells

n of the hydraulic
g torque

he center of the

gravitational fiel

£ 4l + ITH lo pu | lo H
U UT UTC CUTTUUTIITTY DUUY Ul UUUITS.

ARINC: Abbr. Aeronautical Radio Incorporated.

ARTIFICIAL INTELLIGENCE: A characteristic of a knowledge-based concept or process that involves
decision making and reasoning based on stored knowledge. A system possessing such a
characteristic is sometimes referred to as an "expert system"; i.e., it uses knowledge and inference
procedures to solve problems or diagnose conditions by their symptoms.

~ GRAVITY: A simulated gravity set up within an aerospace vehicle, as by rotating a cabin about the
longitudinal axis of a spacecraft, the centrifugal force generated being similar to the force of gravity.
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/-Projection of the x; axis on the plane zx

//rPlane XaYa

—
-~n----_4;h._:zj§?
Va
Referenge
Plan¢ zx
Origin of body axis system
Body axis system (x,ys2) 7 - Vehicle Velocity

Air-path axis system (Xa'Ya’za) a - Angle of Attack, alpha

B - Sideslip Angle, beta

NOTE: The angles shown are positive. When the origin of the systems is not
in the reference plane, the z-x plane is parallel to it and the angles
are unchanged.

FIGURE 7 - Orientation of the Vehicle Velocity With Respect to the Body Axis System
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Projection of the x-axis on the plane X, Yo (Xg¥o/
Horizontal plane Xa¥o (%g¥o/

X
LY
> YolYo) p
)
xolx ) = \ -
- - y
!
)
L N\
Reference plane Ix
igin of hody axis system
z
- Zf2Z9) Plane yz
’ Verucal

Vehicle-carried normal Earth-axis system (xo, Yo, Zo)
Body axis system (X, Y, 2)

NOTE - The angles shown are positive. When the origin of the systems is not in the reference plane, the z-x
plane is parallel to it and the angles are unchanged.

FIGURE 8 - Orientation of the Body Axis System to the Vehicle-Carried Normal Earth Axis System
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3. (Continued):

ASPECT RATIO: (1) The relationship of the wing span to the surface area of the wing, generally

expressed as th
diagrams.

e ratio of the square of the wing span over the surface area

b2
AR = 2
S

. See Figures 10 and 11 for

(Eq. 2)

It may also be &
where:

AR =
C

AR = As
b = Wing
S =Win
Ct = Tlp
C, = Rog

(2) In particle/fil

xpressed in terms of the tip chord and root chord.

2b
C

(1 + 6—9

pect Ratio

span

) area

chord

t chord

r technology, Aspect Ratio refers\to the ratio between the length of

e
width as measuled at a right angle to the axis'0f’the length.

ASTRIONICS, 1
ASTRONAUTIC
ATE: Abbr. Aut

ATMOSPHERE
Earth, and used

. pl.: The science of adapting electronics to aerospace flight.
S, n.: The art or science, of designing, building, or operating space
pmatic test equipment.

n.: Thelgaseous fluid surrounding celestial bodies, specifically the a

~, STANDARD:

Refers to the accepted/agreed upon standardized pressure, tempern

A particle and its

vehicles.

r surrounding the

as a/measure of pressure; i.e., 1 Atm.= 1.013 bar (abs.) = 0.1013 mPa = 14.69 psia.

pture and other

physical constants of the earth atmosphere at sealevel, Z=0m T = 288.15°K, p = 1.01325 bar abs.,
p=1.225 Kg/m3, g = 9.80665 m/sz, M = 28.964, cg = 340.29 m/s. The standard atmosphere has been

defined for altitu

des to 108 m.

ATMOSPHERIC BRAKING: The action of atmospheric drag in decelerating a body that is approaching
a planet; can be deliberately used, where sufficient atmosphere exists, to lose much of the vehicle
velocity before landing.

ATTITUDE: Position of a body as determined by the inclination of the axes to some frame of
reference. If not otherwise specified, this frame of reference is fixed to the earth such that the vertical
axis coincides with the gravitational vector and the horizontal plane is tangential to the earth surface.

See Figures 7 a

nd 8, pp. 22 and 23; see Figure 14, p. 49.
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ATTITUDE (Continued):

~ CONTROL: A control mode of the flight control system, which directs and maintains the desired
attitude of the vehicle.

~ HOLD: An automatic flight control mode, which maintains a desired attitude for the vehicle.

AUTOMATIC FLIGHT CONTROL SYSTEM (AFCS): An Automatic Flight Control System consists of
electrical, mechanical, and hydraulic components which generate and transmit automatic control
commands whigh provide pilot assistance or relief through automatic or semiautomatic flight path
control or which| automatically control airframe response to disturbances. This ¢lassification includes
automatic pilots| stick or wheel steering, autothrottles, structural mode contral,’and sjmilar control
mechanizations

a. AFCS functipns include:

(1) Airspegd hold

(2) All-weather landing

(3) Altitude hold

(4) Altitude select

(5) Attitude hold (pitch and roll)

(6) Autompgtic carrier landing

(7) Automgtic instrument low approach
(8) Automgtic navigation

(9) Automgtic terrain following

(10) Automptic vectoring/traffic control
(11) Headinpg hold

(12) Heading select

(13) Mach hold

~FCS PRE-ENGAGE SYNCHRONIZATION: The process of biasing a new input sighal to correspond
with the AFCS qutput position prior to switching to the new input signal. The bias is famped out after
switching.

~ TEST EQUIP , ) for possible
malfunction, with minimum rellance upon human mterventlon ThIS equment should be self-checking
to ensure that the automatic test equipment itself does not lead to additional difficulty.

~VALVE: A valve in which operation is controlled entirely by action of fluid, which passes through it.

AUTOPILOT: A portion of the aircraft's flight control system, which automatically initiates flight
corrections by sensing deviations from a fixed reference, performs the necessary functions including
computations and actuation in order to maintain the aircraft on a steady preset course and attitude
without assistance from the pilot. The term autopilot is short for automatic pilot.
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3. (Continued):

AVAILABILITY: A measure of the degree to which an item is in an operable and committable state at
the start of a mission when the mission is called for at an unknown (random) time.

AVIONICS: The application of electronics to aviation and astronautics.

AVERAGING SYSTEM: The type of fault-tolerant system using two or more active channels wherein
the individual channel outputs are summed to provide an average output. All channels are normally

operative so pe
is the use of my

AXIAL, adj.: Lo
hydraulic motor

B

BACK PRESSU
reservoirs, or b

BACKLASH: T
attach point, us

BACKUP STIFHR
reaction forces

BACKUP SYST]
system. Usually
system. Somet

BALL SCREW 4
and a ball race
bearing screw.)
some cases, is

formance degradation may occur after a failure. An example of an-g
Itiple control surfaces on an airplane, each individually actuated;

cated or arranged in parallel with the axis (e.g., of rotation efya motor|
5, axial piston motor.

th.

ne uncontrolled load motion due to clearance in actuation elements, i
hally expressed in terms of absolutédoad motion.

bre transmitted.

EM: A mode of control which is engaged upon failure of the primary
used to refer to a-system which is as independent as possible from
mes used as protection against multiple generic failures.

ACTUATOR:~A linear mechanical actuator consisting of a ball race, t
hreaded.nut, coupled together through spherical balls. (Sometimes
Thetdevice normally converts rotational input motion to linear outpu
ised in the reverse manner to provide rotary output motion from a lin

veraging system

. See also

RE: The pressure caused by resistance to flow in the return line, precharged

hcluding the load

NESS: The mechanical stiffness of the actuator attach point(s) throligh which load

operational
the primary

hreaded shaft,
called a ball-
motion but, in
ear input motion

(normally consideredtobe aiyl rificat |t=y moreeffictentthamanacme oucvv).

BALLISTIC MISSILE: Any missile, which does not rely upon aerodynamic surfaces to produce lift.
Consequently follows a ballistic trajectory when thrust is terminated.

BALLISTIC TRAJECTORY: The trajectory traced after the propulsive force is terminated and the body
is acted upon only by gravity and aerodynamic drag.

BANDWIDTH: The frequency range over which the actuation system has acceptable dynamic
response. This spectrum extends from DC up to a specified frequency, which is usually the frequency
where the open loop amplitude ratio has unity gain (0 dB). For a first-order system, this is the
frequency where the closed loop response is down 3 dB with 45° phase lag.
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3. (Continued):

BATTERY: A collection of chemical cells, normally connected in series, for the production or storage of
electrical energy. (Van Nostrands Scientific Encyclopedia, fourth edition, [1969].)

~, FAST CHARGE: A battery which can be charged at a fast charging rate and which gives a signal
that can be used to terminate the fast charge without damage to the battery.

~, QUICK CHARGE: A nickel-cadmium battery that can be charged fully in 3 to 5 h by a constant-
current chargerand is also capable of continuous overcharge at this quick charge rafe.

BEARING, n.: ([1) (Aircraft): A horizontal angle of a given direction measured.clockwjse from a
reference azimyth datum. (2) A stationary mechanical support for a rotating’or movirjg member such
as a motor shaff or engine drive shaft, rudder,etc.

BEARING MOUNTED ACTUATOR: An actuator mounted between-the support structure and load with
spherical bearings at each end. This type of actuator can articulate in two axes.

BELT DRIVE: Rower transmitted by a continuous loop belt'and pulleys.

BENCH CHECK: A functional check of an item in the.shop to determine whether the|item may be
returned to servjce, or whether it requires adjustment, repair, overhaul, or replacement.

BIAS OR PRELJOAD: A steady-state load that is unidirectional and constant over full{load travel.

BINDER: A composition that holds together a charge of finely divided particles and increases the
mechanical strength of the resulting propellant grain when it is consolidated under pifessure. Binders
are usually resins, plastics, or asphaltics used dry or in solution.

BIPROPELLANTJT: A propellant-consisting of two unmixed or uncombined chemicals |(a fuel and an
oxidizer) fed to the gas generator (combustion chamber) separately. Bipropellants afe usually liquids.

BISTABLE ANDO TRISTABLE CONTROL: A control system in which the power to control the load is
fully on in eithen polarity (bistable), or fully on in one polarity, off, or fully on in the othger polarity
(tristable). These-systems-are-sometimes—catted on=off systemsorbang=bang-systems. When the
time duration of the application of power is modulated by the input, the system is called pulse width
modulated (PWM).

BIT: Acron. Built-In Test.

BLEED LINE: A line, selectively open to overboard, which serves only for removing foreign
substances from a system or unit, as for removal of entrapped air from a hydraulic circuit.
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3. (Continued):

BLEED (PORT): A port for removal of air, water, etc., in servicing. Applicable where local removal of
accumulation is required in servicing, as in brakes, actuators, and pneumatic reservoirs.

BLOCK, TIME: Block time is the time an aircraft is underway. It covers the time from pulling the
chocks at the parked position until parked at the destination. Block time is entered on the aircraft log
sheets and is used in computing airline or user statistical information. It includes taxi time, waiting on
taxiways and at the end of runways, takeoff run, flight time, landing roll, and taxi-in. It excludes running

of engines or sy
purposes.

BLOW BY: Ac
pressure fluid ta
during rapid pre

BLOW DOWN 4
is appliedtoav
fluid then power
the higher stiffn
dumped overbo

BLOWOFF VAL

BODE PLOT (F
command input
response is usu
to output phase

BODY AXES: T
origin located at
and Table 1. Se

stems, or both, while aircraft are parked or for strictly maintenance-c

bndition where fluid leaks at a high rate across a sealing surface pern
pass (blow by) from one cavity to one of much lower pressure and
Ssure reversals.

A\CCUMULATOR: Similar to a direct blow down §ystem except that th
ssel containing hydraulic fluid with provisionfor fluid separation. Th
s the actuation components. This system is‘primarily used for short ¢
bss resulting from the use of hydraulic fluid“is desired. The hydraulic
ard after providing actuation power.

VE: A valve which releases fluid to overboard when its setting is exd

REQUENCY RESPONSE){_The complex ratio of the actuation systeg
while the input is cycled sinusoidally and the frequency is varied. F
ally presented as a combined plot of normalized amplitude ratio in dB
angle, in degrees;versus the logarithm of frequency.

'he body axes\system is a set of orthogonal axes rigidly fixed in the g
the center.of gravity and extending forward, downward, and to the rig
e also Angle of Attack.

heck/test

hitting high
sually occurs

e stored cold gas
e incompressible
uty cycles where
fluid is usually

eeded.
m output to the

requency
, and of the input

irplane with the
ht. See Figure 10
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VERTICAL
POSITIVE
Y PITCHING AXIS
MOMENT

(LONGITUDINAL MOTION

wz\mm )

o
.
o

TIVE ROU
POSIMOMENT

AR

X (LATERAL MOTION

ez

& CONTROL) POSITIVE YAWING (DIRECTIONAL M(
1 MOMENT ' & CONTROL)
Z
FIGURE 9 - Aircraft Body Axes
TABLE 1 - Notation for Body Axes
Axis |Designation Longitudinal Lateral Vertical
Symbol X Y Z
Sign Convention Forward + To right + Down +

Motion About Axis
Sign Convention
Angular Displacement
Sign Convention

Rolling Motion
Right Roll + (Y = 2)
¢ Roll Angle

Right Roll +

Pitching Motion
Nose Up + (Z = X)
0 Pitch Angle
Nose Up +

Yawing Motion

Nose Right + (X = Y)

Y Yaw Angle
Nose Right +
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3. (Continued):

BOOSTER CHARGE: The ignition component, ignited by the primer charge, which either pressurizes
the generator to operating pressure or generates a higher energy shock pulse.

BOOST-GLIDE VEHICLE: A rocket-boosted winged vehicle capable of leaving the atmosphere and
re-entering under aerodynamic control in an unpowered or gliding condition.

BOOTSTRAP RESERVOIR: An airless reservoir with two pistons of unequal area; a large area piston

connected to th
pump outlet pre
bootstraps".

BRAKE: A fluid

~, ANTISKID: A
system pressurs

~, PARKING: A

~, TORQUE LIN
level. Once tha
is disrupted in s

and capstan coll.

~ PORT: Anou
pressure-gener

~ VALVE: A valv
or pressure ope
port to "Return”

BREAKOUT LG
gradually move

e pump inlet and a small area piston connected to the pump outlet,~A
ssure acts on the small piston area, hence the name, as it literally “pu

. magnetic or mechanical device that absorbs energy and’thereby re

wheel brake system that avoids skidding by automatic reduction of
e when sensing initial skidding.

static brake that, when actuated, continuously holds a load or preve

level is exceeded, the excess torque is routed to ground through a b
ippage as in a slip clutch. There are two basic types of torque limite
|

let port carrying modulated brake actuating pressure. Applicable to t
ting cylinders.

e for control of wheel brake actuating pressure. A brake valve is usu
rated variable pressure reducing valve with provision for opening bra¥
when outlet pressure exceeds the pressure setting at the moment.

AD: <The minimum load under which the system starts moving while
| towards saturation.

A\t start-up the
IIs itself up by the

Sists motion.

the hydraulic

hts motion.

IITING: A mechanical device that permits free flow of torque below a predetermined

ake or the torque
F's: load weighing

rake valves and

plly a mechanical
e pressure outlet

the controller is

BREAKOUT PRESSURE: The pressure required to overcome static friction in a component.

BREECH: A reloadable pressure vessel used to contain a propellant cartridge.

BRUSH PERMANENT MAGNET MOTOR: A DC motor in which direct current supplied to the
conductors in the rotor reacts with a magnetic field developed by permanent magnets located in the
stator, resulting in motor torque. A commutator and brushes ensure that direct current is supplied to
the rotor conductors such that unidirectional torque is produced with one polarity of current.
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3. (Continued):

BRUSH WOUND FIELD MOTOR: A DC motor similar to a brush PM motor, except that a wound coil
supplied with continuous and unidirectional direct current is used in place of a PM field in the stator.

BRUSHLESS PERMANENT MAGNET MOTOR: A DC motor in which DC current supplied to
conductors in the stator reacts with the PM field developed by permanent magnets located in the rotor,
resulting in motor torque. Electrically switched direct current is supplied to three or more sets of stator

conductors in a

sequence such that unidirectional torque can be developed. A rotor

position

transducer is used to sequence stator currents.

BTU: Abbr. Brit
BUBBLE POIN
filter mesh that i
density, and sur

BUFCS: Abbr.

BUFFETING: A

sh thermal unit, English unit of thermal energy = 1055 Joules.

. The value of pressure at which a constant stream of bubbles first 4
s immersed a given depth below the surface of a giveniquid with kn
face tension.

Backup flight control system.

forced vibration of aircraft structural components caused by unsteac

forces due to wake effects, mach effect, or pre-stall conditions.

BULK MODULLU

The Units of Bu
of bulk modulus
Bi. The relation
heat at constan

BUILT-IN-TEST:
system or functi

S: The bulk modulus of a trapped fluid volume is:

incremental pressure
(incremental volume/total volume)

k Modulus are Pa orpsi. Depending on the conditions under which t
B is performed,one must distinguish between isentropic (adiabatic) §
ship Bs/B; = ki.the ratio of ¢, the specific heat at constant pressure a
volume, which for most hydraulic fluids is approximately 1.2.

An operational status checkout or test system which is integrated ir
on.UUsually used to verify operational status of as many aspects of 4

as possible withinthe limits of integrated test capability. May be initiated automatical

command.

BURN-IN: The operation of an item under stress to stabilize its characteristics.

ppears from a
bwn temperature,

ly aerodynamic

(Eq. 3)

he measurement
B and isothermal
hd c, the specific

to a control
control function
ly or on

BURNING: Rapid release of energy through chemical reaction between fuel and an oxidizing agent
(see Combustion). Burning rate is the propagation rate of a pyrotechnic or propellant mixture. Burning
time is the elapsed time between initiation and completion of the reaction of the pyrotechnic or
propellant mixture. Burning time depends on many factors such as length of column, degree of
consolidation, temperature, pressure, percentage of ingredients, and their particle size.
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3. BURNING (Continued):

~, NEUTRAL: The burning of a propellant grain in which the reacting surface area remains
approximately constant during combustion.

~, PROGRESSIVE: The burning of a propellant grain in which the reacting surface area or burning
rate increases during combustion. The mass flow rate produced increases as the web increases.

~, REGRESSIVE: A condition in which the mass flow produced by the propellant grain decreases as

the web is cons
BURNOUT, n.:

~VELOCITY: T
~ WEIGHT: Wsg

BURST PRESS
withstand witho

BURST PRESS
due to permane|

BURST PRESS
visible bursting
permitted. Func

BUSAS: Acron

BUZZ: Undesir
forces.

C

Limed due to decreasing area, decreasing burn rate, or both.

The point in time when the fuel of a rocketpropelled vehicle is’ Used U
he velocity attained by a missile at the point of burnout,

ight of a missile at the time of burnout, but includingéany unusable fu

URE: The maximum test pressure a hydrauli¢-or pneumatic compon
It rupture.

URE, ACTUAL: The pressure at which a component bursts, exhibits
ht or nonpermanent structural failure; or due to structural deflection.

URE, MINIMUM: The pressure-during burst pressure testing up to w
and no significant external.leakage occurs. Deformation and permar
tion may be impaired.

Backup Stability Aumentation System.

Able vibration.of a flight control surface induced and maintained by a

p.

el.

ent must

massive leakage

nich no externally

ent set are

brodynamic

C*: Abbr. C-St

CALIBRATED FLOW: In a unit which controls or limits rate or quantity of flow, that rate or quantity of
flow for which the unit is calibrated or adjusted. When calibration is related to specific conditions, the
condition of calibration must be stated. Example, a restrictor may be calibrated to pass 1 gpm

(4 L/min) at 150

0 psi (10 500 kPa) pressure differential.

CAMBER: Camber is the maximum rise of the mean line from the chord line.
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3. (Continued):

Chord ¢

x={

FIGURE 10 - Airfoil Section

CANADIAN TRANSPORT COMMISSION (CTC) REGULATIONS: Regulations of thg
called the Board of Transport Commissioners or BTC) are contained in the documen} "Regulations for
the Transportatipn of Dangerous Commoditiesiby Rail".

CANARD: An girfoil surface located forward of the wing.

CAPACITOR: A passive fluidic element which, because of its own compliance or flui

produces a pre

gsure in the device-which lags net flow into it by essentially 90°. Notg

capacitor cannat block steadyiflow in the way its electrical counterpart blocks DC.

CAPACITY: Th

battery is usually exptessed in ampere hours.

X

CTC (previously

d compressibility,
that fluidic

b product.of current multiplied by the time current is flowing. Capacity of a cell or

n be transmitted

CAPSTAN CLUICH:—A-coaxial cpring and-shaft with-a prnlnnr{nd fitwherein powerc
through the shaft spring interface.

CAPSTAN COIL (WRAP SPRING) NO BACK: A capstan coil is essentially a coil spring placed in a
housing with a slight interference fit. Motion in either direction (to unwind the spring), initiated at the
output end, will prevent back-driving motion. Motion in either direction (to wind the spring) initiated at
the input end will result in coupling and drive.

CAPSTAN COIL: The capstan coil operates on the principle that a mechanical coil, under a torque in
an unwind direction, radially expands and engages the housing, thus grounding the input torque above
a predetermined level. In this case, the load weighing and braking are both accomplished by the

capstan coil.
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3. (Continued):

CARTRIDGE: A replaceable unit used in a pressure vessel which is capable of producing pressurized
gas when ignited. An example is the solid propellant cartridge used with an aircraft engine starter.

CAS: Abbr. Control augmentation system.

CASE: A pressure vessel designed to contain a propellant charge before and during burning.

CASE DRAIN

OW: Cooling flow and internal leakage of a hydraulic pump or mot(

and out of the case drain port, not provided in all models.

CATALYST: A qubstance, which by its mere presence, changes the rate of @reaction
and may be recpvered unaltered in nature or amount at the end of the reaction.

CATASTROPHI
a complete lack

CATHODE: An
either electrode

CAVITATION: H

FAILURE: A sudden change in the operating chafacteristics of me
of useful performance.

electrode at which a reduction reaction (gain of electrons) occurs. In
may become the cathode depending upofrdirection of current flow.

within a liquid sfream, which occurs where the pressure is locally reduced to vapor p

liquid. It may in
CBL: Abbr. Cor
CBW: Abbr. Co
CCV: Abbr. Co

CELESTIAL NA
terminology, a s

clude gas coming out of solution’in the liquid as pressure is reduced
trol by light

ntrol by wire

ntrol configured vehicle

VIGATION: A form of navigation using the celestial bodies for refere
ystem’wherein a guided missile, suitably instrumented and containin

guidance equip

r to the housing

(decomposition)

terial resulting in

secondary cells

ormation and their collapse at higher pressures of cavities, either gajseous or vapor,

ressure of the
soft cavitation).

nce. In missile
j all necessary
he relative

ll:ent, may follow a predetermined course with reference primarily to

positions of the misst

CELESTIAL SPHERE: An imaginary sphere of infinite radius concentric with the earth, on which all

celestial bodies

except the earth are imagined to be projected.

CELL: An electrochemical device composed of positive and negative plates, a separator, and an
electrolyte, which is capable of storing electrical energy. When encased in a container and fitted with

terminals, a cell

is the basic "building block" of a battery.
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3. CELL, (Continued):

~ REVERSAL: The reversal of polarity of the terminals of a cell in a multicell battery due to over-
discharge.

CENTER OF LIFT: The mean of all the centers of pressure on an airfoil.

CENTER OF MASS: The point at which all the given mass of a body or bodies may be regarded as
being concentrated as far as motion is concerned. Commonly called center of gravity.

CENTER OF PRESSURE: The point on the chord of an airfoil section which iscatthe Intersection of
the chord (prolohged if necessary) and the line of action of the combined air forces (resultant air force).

CENTRIFUGAL PUMP: A pump which creates high fluid velocity throug‘centrifugal aiction. Fluid

momentum is rgcovered as a pressure head at the pump outlet. A ceftrifugal pumpis not a positive
displacement device and output pressure remains essentially constant at constant speed for varying
output flows up [fo pump cavitation.

CERTIFICATION PRESSURE: The authorized pressure forformal acceptance testd.

CHAIN DRIVE: |A series of links used to transmit power from one rotating member to gnother. In many
applications thellinks are so joined as to form a continuous loop between the driving ghaft (input) and a
driven shaft (oujput). Chain drive systems may.be used to transmit power through the chain, either in
a forward driving condition or as a holding, controlling, back-driven system.

CHAMBER PRESSURE: The pressure\within the case during combustion.

CHAMBER TEMPERATURE: Thetemperature of combustion products in the comblistion chamber,
generally considered to be the adiabatic isobaric flame temperature.

CHANNEL: Ong signal or:control path of a redundant set. A channel is an entity within itself and
contains elements individual to that channel. A model may be used as a reference ghannel in a
detection-corregtion system.

~ BUFFERING:
one channel to induce a failure in another channel.

ility of a failure in

~ PRIORITY: The order of authority of the various channels in a redundant system where the
channels are not equivalent. Examples of channel prioritizing are:

a. Primary/secondary
b. Active/standby
c. Normal/alternate
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CHANNEL (Continued):

~ SUMMING: The combining of multiple channels to provide a control function. Examples of channel
summing techniques are:

Flow summing
Flux summing
Force summing
Position summing

Torque sum

RO Y

CHARGE: ([3]
Scientific Encyg

~, FLOATING:
long-term const

~, PRIMER: A
pressurization o

~, QUICK: A ch
~ RETENTION:
~, SLOW: An"
~, STANDBY: A
vented-cell batts
charging. Sealg

charge (0.05 to

~, SUSTAINER
thermal equilibr

ming

Velocity sumpming

'he amount of material introduced periodically into a process. (Van N

opedia, Fourth edition, [1968])

The use condition of a storage battery wherein charge is maintained
Ant-potential charge.

secondary component in an ignition train, which is ignited by an initia
f a generator, and ignites the ignition bogster charge.

arging rate that ranges from 0.2 t0.@:5 C rate.
The tendency of a charged cell'to resist self-discharge.
pvernight” return of energy to a battery at 0.05 to 0.1 C rates.

low overcharge current rate, on the order of 0.01 to 0.03 C, applied
bry to maintain its)Capacity in a ready-to-discharge state. Often calle

ostrands

by a continuous,

for, starts

continuously to a
1 "trickle"

d cells used.for'emergency standby power are usually given a continuous "slow"

0.1 C) ratherthan the lower current "standby" charge.

A component (optional) of an ignition train that maintains the operating pressure until

um.is obtained.

CHARGING: The process of supplying electrical energy for conversion to stored chemical energy.

~ FAST: The rapid return of energy to a battery at the C Rate or greater. See C Rate definition under

Battery Perform

ance.

CHECK VALVE: A valve which allows free flow of fluid in one direction only and prevents flow in the
opposite direction.
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3. CHECK VALVE, (Continued):

~, CONTROLLABLE: A two position manually operated valve which functions as a conventional valve
in one position, but permits free flow in either direction when actuated to the other operating position.

CHECK, BENCH: A functional check of an item in the shop to determine whether the item may be

returned to service, or whether it requires adjustment, repair, overhaul, or replaceme

CHECK, C: A heavy maintenance check; also see Letter Check.

nt.

CHOKED FLOW: Flow of a compressible fluid (gas), limited by the speed of soufd i
throat of a contrpl section.

CHORD: The Ipngest straight line between the leading and trailing edges)of an airfo
also Airfoil. Seg Figure 6.

CIRCULAR VELOCITY: Critical velocity at which a satellite wilkmove in a circular or

h the fluid at the

il section. See

bit around its

primary. Circular velocity is a special case of orbital velocity and one which is not likgly to be obtained

in practice due 1o accuracy of control needed.
CISLUNAR SPACE: Space between the earth and the orbit of the moon.

CLEAN AIRCRAFT: (1) An aircraft in flight configuration versus landing configuratio
gear and flaps retracted, etc.); (2) An aircraft whose external stores are removed (i.€

CLEANLINESS|LEVEL: The amount of particles by size range and number in a give
as determined by a particle count toa requirements document such as MIL-STD-124
AS4059.

CLOSED CENTER VALVE: «No'position allows flow from "Pressure" to "Return” port
blocked in "Off" |position.

CLOSED CENTIER SYSTEM: In a hydraulic system, when no service is actuated, th
closed to flow, gs-distinguished from an open center system. A closed center system

N (i.e., landing
., not attached).

n volume of fluid
6, NAS1638, or

"Pressure" port

e system is
may utilize a

continuous presstre aup}.ﬁy, as-with-a—varabte diapbucmcut pomp-oran intermittent

by means of an unloading valve, motor driven pump, or by bypassing provisions.

pressure supply

CLOSED LOOP CONTROL SYSTEM: A control system in which the command is compared with a
measurement of system output and the resulting error signal is used to drive the load towards the

desired output. Figure 8 illustrates a closed loop control system. See Figure 11.
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POKWER

SUHMING I
POINT k4

' OUTPUT
COMMAND —+
INPUT %r" o ORWARD-LOOP ~ e
— SIGNAL CUNITRNVUL LCLLOTCINTO

FEEDBAQK

SIGNAL

3. (Continued):

CLOSED LOO-HR
control system ¢
for a closed looj

CLOSED NEUT
"Neutral" or "Off

. FEEDBACK '-L0OP ,,)

CONTROL ELEMENTS 5

FIGURE 11 - Clésed Loop Control System

FREQUENCY RESPONSE: The frequency response between command input and
putput with the feedback signal summed with command. Actuation system response
b system is usually specified as a closed loop frequency response. $ee Figure 3.

RAL VALVE: In a directional control valve, "Cylinder" or "Load" port$ are blocked in
" position.

CLUTCH: A me

chanical device that transfers or interrupts mechanical power from an input shaft to an

output shaft. See Figure 12 for various types.
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FACE DOG
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Te
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| e e was e
\»

CAPSTAN

FIGURE 12 - Clutches
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3. CLUTCH (Conti

nued):

~DOG: Two interfacing elements which transmit mechanical power when in contact by means of pins,

teeth, dowels, o

r other load carrying elements.

~ FACE: Two interfacing, rotating elements which transmit mechanical power when in contact by
means of friction surfaces.

CLUTCH COUPLED TURBOMECHANICAL ACTUATOR: A turbomechanical actuator wherein a

constant speed
clutch controls K
speed turbine a

CLUTCH COUHR
control purpose

CM: Abbr. Con

COASTING FLI
one stage and i

COIL IMPEDAN

impedance of an electromechanical device may.vary with signal frequency, signal am

operating condi

COIL RESISTA
expressed in oh

COLD GAS: Gas at essentially_room (ambient) temperature, or at a temperature ths

available from 3
gas drawn from
typically for pres
potential energy

turbine is coupled to the load through a double-acting servo-controlld
oth the speed and direction of the load. A large gear reduction-betw
nd the load is included in the actuator.

LING DRIVE: A motion transmission, which allows interfuption of th

5.
itions monitored or conditions monitoring.

(GHT: The flight of a rocket missile or other v&hicle between burnout
hnition of another, or between burnout amd-summit altitude or maxim

CE: The complex ratio of coil voltage to coil current. It is important tg
ions due to back emf generated by the moving armature.
NCE: The DC resistance_of the coil of an electromechanical or electrg

ms.

pressure souree without burning, decomposition, or external heating
a storage.vessel, or that extracted from an operating compressor. C
surizatien{ inflation or expulsion purposes, or both. However, it is al

soufee and the fluid medium in some servoactuator control systems.

ed clutch. The
een the high

e load path for

or thrust cutoff of
im range.

note that the coil
plitude, and other

hydraulic device,

tis generally

. Examples are
old gas is used
50 used as the

ERADECDATLID

COLD START T

Tl 4 4 4 losalatlo laasal L 4 +l
LIVITTLLINAT UI\L.. S ICITpTratulc dt WilCH Ui TTyUraulit Sy otlTliT vwil

but need not necessarily meet full performance.

start to operate,

COMBUSTION: A continuous, rapid chemical process accompanied by the evolution of energy which
is commonly the union of a fuel and an oxidizing agent.

COMMAND: An input which represents the desired output of the control system.

COMPANION BODY: A nose cone, last stage rocket, or other body that orbits along with an earth

satellite.
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3. (Continued):

COMPOSITE SOLID PROPELLANTS: Composite solid propellants are commonly defined as those
propellants in which a granular inorganic oxidizer is suspended in an organic fuel binder, neither of
which would burn without the presence of the other. Typical oxidizers are ammonium nitrate and
ammonium perchlorate; fuel binders are usually either rubber or plastic.

COMPOUND WOUND MOTOR: A wound-field DC motor which incorporates both shunt and series
windings in the stator.

COMPRESSED
~ IN SOLUTION

~ LIQUEFIED:

(21 °C). Aflam
partially liquid u
compressed ga

~ NONLIQUEFI
temperature of ]

~ PRESSURIZE
temperature of |
40 Ib/in? (abs) (

COMPRESSIBL
may vary betwe

CONDITION M(
maintenance, p
information to in
the component
restore its remo

GAS:
: A nonliquefied gas (such as Acetylene), which is dissolved'in a so

A gas which, under the charging pressure, is partially liquid at a tem(
mable compressed gas which is normally nonliquefied at 70 °F (21 °(

BES.

ED: A gas not in solution which, under.the charging pressure, is enti
70 °F (21 °C).

D LIQUID: A compressed gas not in solution, which cannot be liqug
0 °F (21 °C), and which is maintained in the liquid state at a pressur]
.07 m Hg abs) by maintaining the gas at a temperature less than 70

L[E FLOW: Flow of afluid wherein the conditions of pressure, density,
en cross sections-ofithe stream in the direction of flow.

ocess. It-allows failures to occur and relies on analysis of operating
dicate the-heed for appropriate action. If the removal rate is deemeq
may temporarily be assigned a hard-time removal limit until correctiv
val-performance to an acceptable level.

vent.

erature of 70 °F
C), but which is

nder the charging pressure and temperature, shall follow the requirements for liquefied

rely gaseous at a

fied at a
e not less than
°F (21 °C).

and temperature

DNITORING:.a. Process: Condition monitoring is a data gathering, not a preventive

experience
to be excessive,
e action can

~ITEM: A Condition Monitoring item has neither hard-time removal nor scheduled test to determine
its continued serviceability. All removals are for unscheduled cause. All units removed must, upon
arrival in the shop, be given a check in accordance with the procedures in the appropriate shop
manual. If the unit "passes", it is returned to service. Failure to pass the check requires the unit to be
repaired to a state that it will pass and be serviceable.

CONDITIONING: A maintenance procedure consisting of deep discharge, short, and constant-current
charge used to correct cell imbalance which may have been acquired during battery use.
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3. (Continued):

CONFIDENCE FACTOR: The percentage figure that expresses confidence level.

~ LEVEL: The probability that a given statement is correct, usually associated with statistical

predictions.

~ TEST: A test primarily performed to increase the confidence that the unit under test is operating

acceptably.

CONFINED DE
absorbing shea

CONTAMINANT
not there by desg

CONTINUOUS
indefinite period
power is generg
temperature-rel

CONTRAORSBIT
spacecraft, sate

TONATOR FUSE: A mild detonating fuse completely containedywithin a shock

h to prevent damage to the surroundings when the fuse is detonateq.

- Any material, usually a solid, that is suspended or diss@lved in a fl
ign.

hid system and is

POWER: The maximum power which can be de€livered by the actuatjon system for an

without sustaining damage or reducing life. With an electric actuatog
Ily much less than rated power due to material limitations, which are
hted.

[ MISSILE: Missile sent backward.along the calculated orbit of an af
llite, or aerospace weapon for the purpose of destroying it in a head-

an explosive wdrhead or by missile. Contraorbit attacks are considered much easie

than orbital atta

CONTROL: [1]
Nostrands Scie

~, DIRECTIONA
achieved throud

~ AUGMENTAT]
sensors, actuat

Cks.

A system or device which exerts a restraining, governing, or directivs
ntific Encyclopedia;\Fourth edition, [1968])

\L: Control ef'the directional motion of an aircraft. Directional control
h control.of’'yaw and sideslip.

I, continuous
time and

proaching
on collision with
to accomplish

e influence. (Van

is primarily

ION §YSTEM: A function of the flight control system, including com
rs,.etc., that perform in such a manner so as to augment the static

stability, and ma
loop tracking co

ntrol system, responding to pilot commands.

and shaping,
nd dynamic
sentially a closed

~ AUTHORITY: The amount of control surface or thrust vector deflection that can be produced by
AFCS signals relative to the total available control deflection. This phrase is often preceded by the
word electrical, or abbreviations such as CAS or SAS, in order to be more explicit.

~ BY-LIGHT SYSTEM: A flight control system wherein vehicle control information is transmitted by
light through a fiber-optic cable.

~ BY-WIRE SYSTEM: A flight control system wherein vehicle control information is transmitted
completely by electrical means.
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CONTROL (Continued):

~ COLUMN: A control lever for the pilot having a wheel (or the equivalent) mounted at the upper end;
turning of the wheel provides control about the longitudinal axis while forward and back motion

provides control

about the lateral axis.

~ CONFIGURED VEHICLE: A vehicle so designed (configured) as to produce performance benefits
by exploiting the capabilities of the aircraft's flight control system to augment the inherent aerodynamic

design characte

ristics of the basic aircraft.

~ (PORT): A pdg
control units, su

~ PRESSURE:

~ REVERSAL:
movable contro
the aerodynami

~ ROCKET: A
decelerate a ba

~ STICK: A coq
inputs to the air

~ SURFACE: (1
the flight path o
Figure 13. (2) F
into and out of t

~ SYSTEM: A g
value of a varia

CONTROL VAU

rt for connection of pilot line for operation or control of the unit. Appli
ch as valves and pumps.

The pressure required to control or influence any motion‘or change
surface. It results from the elastic torsional deflection of the fixed su
C moments applied when the movable controlisurface is deflected.

ernier rocket, retro-rocket, or other suchrocket used to guide, accelg
listic missile, spacecraft, or the like.

kpit control lever of a particular type used to produce longitudinal an
Craft.

) Aeronautics: The movable segment or segments of an airfoil that a

attitude of a vehicley(e:g., flaps, ailerons, elevators, rudder, trim tabg
luid Mechanics: An arbitrary boundary of a fluid system used in defin

system inwhich deliberate guidance or manipulation is used to achie
ble. A caentrol system has at least one input and one output.

VE.: YA valve in which flow pattern or rate is controlled by external me

cable to remote

n motion.

[The change in the direction of the lift increment fremi. that normally prioduced by a

rface caused by

brate, or

H lateral control

re used to control

, spoilers). See
ng the mass flow

ne enclosed control volume and the forces acting upon the fluid systgm.

ve a prescribed

ans.

~, DIRECTIONAL: A selector valve having four working ports: "Pressure", "Return”, and two
"Cylinder" or "Load" ports; and a reversible flow pattern.

CONTROLLER: The component of the actuation system that controls the power modulator as a
function of the command or error signal. Many of the electronic controllers have dynamic
compensation as well as significant gain, so they must be recognized as separate components in the

actuator loop.

CONVERSION: The process of changing from one type of control or operational state to another; e.g.,
from an active to a standby control or from a primary to a secondary system.
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+6,[
_

—~ _J +6m

X ! A4
'Sleﬁ _r
1
(Negative rotation of aileron) ~—~r L———-——J +8,igm
LOOKING
FORWARD (Positive rotation of aileron)
*51 = (8ﬁghl = Prer)/2 Z
Deflections of flaps and leading-edge
] devices shall both be positive|down.
For elevons, 3, = (an'ghx + 82
Contol surfaces are numbered|in the
clockwise direction, starting with the
first surface to the right of "twglve
o'clock.” Four surfaces are shgwn,
but there may be any number.
-+ 64 9'
+6‘
Trailing edge of
cqnurol surface
(3l cases)
8, —
X
62 Y
+&
65
+62
yA
LOOKING FORWARD
Positive direction of
1 spoiler deflections
&=_@+&+&+&)' shall be those that cause
4 o
. the same direction of
Sm = 5By sin 6 +8sin € + 8, sin 65 + &4 sin 64) rolling moments as +3rigp;-

& = --;-(51 cos 0, + 8, cos 8 + 83 cos 63 + 84 cos 64)

FIGURE 13 - Sign Convention for Control Surface Deflection
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3. (Continued):

CORIOLIS EFFECT: The deflection of a body in motion due to the earth's rotation, diverting horizontal
motions to the right of the direction of rotation in the northern hemisphere and to the left in the southern

hemisphere.

COULOMB FRICTION LOAD: A steady friction load that is present whenever the load is moving or

about to move and opposes load motion.

COUPLINGS: A mechanical device utilized to join shafting that is used to transmitp
motion between operating members of a mechanism. Couplings may be rigid (sléeyv

CRAB: To turn the aircraft partly into the wind to compensate for drift.
CRACKING PRESSURE: The pressure at which a valve becomes unSeated and be

C-RATE: The djscharge or charge rate in amperes, which is nufmerically equal to the
a cell in ampere-hours.

CREEP: The ptoperty of a material, which causes it to.be‘permanently deformed wh
prolonged consf{ant stress. Creep is accelerated at elevated temperatures.

CRITICAL ANGLE OF ATTACK: The angle of attack of an airfoil at which the flow of

pwer and/or
e type) or flexible.

pins to pass fluid.

rated capacity of

en subjected to a

air about the

airfoil changes abruptly in such a manner that lift is sharply reduced and drag is shafply increased.

Also called the [stalling angle of attack".
CRITICAL ITEM: An item or conditien that:

a. Has a limitation to warrant controlled surveillance under specified conditions

b. Is known to fequire specialthandling, transportation, storage, or test precautions

c. Does not haye sufficieqt history of its own, or a similarity to other items that have
high reliabilify to provide confidence in its reliability. (x.x.x)

he demonstrated

CRITICALITY: [1).Arelative measure of the consequences of a failure mode. (2) A nuclear reaction
resulting from tr-e-mferachun-of-ﬁsmnnable-mafenal—ll' f fSst tat:

-45 -



https://saenorm.com/api/?name=69e2755b5a178231c067726c00479043

SAE ARP4386 Revision B

3. (Continued):

CROSSOVER GAIN AND PHASE MARGIN FREQUENCY: The point on the Bode Plot of the transfer
function at which the magnitude crosses over unity:

where:

Log,,G(jo) = 0dB

(Eq. 4)

o = Osc
j=Squa

The frequency &

CROSSTALK:
secondary of on

CRUISE CONT
efficiency for a ¢

~MISSILE: Ag
approximately ¢
propulsion forcg

CRUISING ALT
and defined dat

CRYOGENIC L
CRYOGENICS:

(-238 °F). Morsg
low temperature

rlation frequency, in radians per second

e root of minus one
t gain crossover is called the phase margin frequency.

A\ term used in multiple channel units to describe the voltage produce
e channel by the primary excitation of another chanael.

ROL: A control mode whereby the aircraft is controlled to obtain the
jiven flight or mission.

lided missile, the major portion of whose flight path to its target is co
pnstant velocity; it depends upon the,dynamic reaction of air for lift, g
s to balance drag.

TUDE: An altitude, as shown by a constant altimeter indication in rg
Lim, maintained during theycruise portion of flight.

QUID: Liquefied gas at very low temperature, such as liquid oxygen
The subject of physical phenomena in the temperature range below

generally{eryogenics, or its synonym cryogeny, refers to methods o
S.

C-STAR: A long

combination of &

d in the

greatest practical

hducted at
nd upon

lation to a fixed
, nitrogen, argon.
about -150 °C

producing very

bs of a linear

jitudinal handling qualities criterion based on time response envelop

CTC: Abbr. Canadian Transport Commission

rce.

CURRENT LIMITING CONTROL: A motor control for restricting the maximum motor torque or force
by limiting the current supplied to the motor.

CURVE (PLAIN): Analytically, a curve is defined by a function of two or more variables but the shape
is most readily described by a graph of the function. Geometrically, a curve can be regarded as the
locus of the equation, which describes the motion of the generation point. (Van Nostrands Scientific
Encyclopedia. Fourth edition, [1968])
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3. (Continued):

~ INPUT/OUTPUT: The graphical representation of actuation system output versus command input.
This is usually a continuous plot throughout a complete cycle between plus or minus rated commands.
The cycling must be sufficiently below the control bandpass so that velocity errors are not included in
this measurement.

CUTOFF: The deliberate shutting off of a reaction engine.

~VELOCITY: T
~VOLTAGE: T

CUTOUT PRES
system begins.

CYCLE: [M]As
substance, or a
cycle. (Van Nos

~, DUTY: A ded

he velocity attained by a missile at the point of cutoff.

ne voltage at which a discharge or charge is terminated.

SURE: The pressure at which the sequence of reduced‘flow of a co
eries of changes executed in an orderly sequence;’by which a mech
system is caused periodically to the return tothe same initial conditiq

frands Scientific Encyclopedia, Fourth edition{1968])

cription of the load position and the lead conditions through total mis

sufficient detail {o determine load velocity requireménts and dynamic load characteris

duty cycle desc

CYLINDER, AC|
which the thrust
differential.

~(CYL): A port
present. Applic

~ FIXED END:

~ ROTATING E

iption will define the (x.x.x.)

TUATING (sometimes called "Jack", "Ram", or "Strut"): A linear mot
or force is proportional tothe effective cross-sectional area and the
selectively carrying operating pressure, to be numbered when more
Able to selectorvalves, inlet ports of dump valves, etc.; see also Loa

A cylinder;which is held in a rigid position.

ND: YA cylinder mounted to permit limited rotary movement about a fi

mponent or

bnism, a working
bn, constitutes a

sion time with
tics. A complete

on device in
bressure

than one port is
.

r<ed point.

~ SINGLE ACTING: A cylinder in which fluid pressure is introduced in one end so that fluid force is
exerted in one direction only. Gravity, spring forces, or other means are used to accomplish the return

stroke.

~ SWIVEL END: A cylinder with one or both ends provided with a joint which not only allows oscillation
of the cylinder but which also incorporates stationary fluid connections.

~ TRANSFER: A device for transmitting fluid pressure from one circuit to another without intermixture

of fluid between

the circuits.
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3. (Continued):
D
DASHPOT: A snubbing device within a fluid-operated unit which operates at the extremity of the
stroke by displacing operating fluid through a restricted passage, as sometimes used in an actuating

cylinder.

DATAC: Acron. Digital Autonomous Terminal Access Communication

db: Abbr. Decihel
DDV: Abbr. Dir¢ct drive valve
DECIBEL: A unit of measure used to express amplitude ratio of control input and output.

Decibels = 20 log,, (Amplitude Out/Amplitude In) (Eq. 5)
DEMOD: Acror). Demodulator

DEPTH FILTER} A filter that removes particles from a fluid system by the combined grinciples of direct
interception anq entrapment. The depth filter is usually a layer or material of randomly oriented fibers,
creating numergus flow passages or pores to trap-particles. A depth filter is normally considered a

non-cleanable gr disposable filter.

DETECTION-CORRECTION SYSTEM:( The type of fault-tolerant system wherein a [failure or out-of-
operating tolerapce condition is detected and corrective action is taken automatically This may
involve switching to a standby system,; or, if two or more systems are normally operating, correction
may involve switching-out the failed channel. Inherent in this type of system is the eXistence of a finite
time for detectign and correction. With detection-correction systems, it is possible to ise a model of an
active system ap a reference-in order to extend the failure correction capability of thg total system.

DFO: Abbr. Dual faikeperative

DIRECT LIFT CONTFROL—Employmentoflifting-surfaces-independe )rs or elevons,
such as flaps, symmetrical ailerons, spoilers, canards, etc. to exert vertical flight path control by means
of applied lift forces.

~ DRIVE VALVE: A servovalve where the power control valve is driven directly by the electric control
signal.

DIRECTIONAL AXIS: The vertical (Z) axis of an aircraft about which the aircraft revolves in yawing.
Positive is downward when looking forward. See Figure 14.
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3. DIRECTIONAL (Continued):

~ CONTROL: (1) Control of the directional motion of an aircraft. Directional control is primarily
achieved through control of yaw and sideslip. (2) In fluid power systems directional control refers to the
motion control of the actuator by means such as reversible hydraulic or pneumatic flow control valves
or overcenter strokable hydraulic pumps.

~ MOTION: Rotational motion of the vehicle about the vertical axis.

DITHER: (1) AJow amplitude, relatively high frequency periodic electrical signal, so;k‘uetimes
superimposed gn the servovalve input to reduce threshold. Dither is expressedBy the dither
frequency (Hz) aind the peak-to-peak dither current amplitude. (2) A low amplitude, felatively high
frequency signal superimposed on the input signal to provide motion to the@ervovalye spool and thus
reduce static fri¢tion and dead zone. A commonly used dither frequency‘has been 400 Hz. (3) A low
amplitude high frequency periodic signal used in a control system to reduce nonlinegr effects or to
identify changeg in process dynamics for certain adaptive control te€hniques. The dither frequency is
always selected to be beyond the system response frequency cutoff, so as not to interfere with the
controlled motign.

DOT: Abbr. Department of Transportation

DOUBLE ENDBED ACTUATOR: An actuator with asingle cylinder and a piston that has two rods
extending to atmosphere.

DOWNWASH: [The downward deflection.of air, relative to the direction of motion of an airfoil.

DRAG: (1) Thelaerodynamic force in a-direction opposite to that of flight and due to[the resistance to
movement brought to bear on an@aerospace vehicle by the atmosphere through whigh it passes. (2)

The fluid force gr torque experiénced by translating or rotating fluid machinery in motion within its case
or housing.

DRIFT: (1) A lateral divergence of an aircraft from the projected line of its heading, grising from
movement due fo wind.*(2) The slow aberration of any controlled function from its dg¢sign condition.

DRONE. A <l ol oo tal % F Ll 4 Il al
. n unmanmea-ventcre-wnicns ICITTULCTy Ul autultiativaily CUTILUINTU.

DUAL CONTROL: A double set of cockpit controls to permit: (1) pilot or copilot or (2) instructor or
student, to fly the aircraft.

~ FAIL OPERATIVE: A condition or requirement wherein an active control device or system can
sustain any two failures within the system and remain operative. It is implicit with a Dual Fail Operative
system that it be able to accept identical but nonsimultaneous failures in two of its channels and
continue to operate with no nominal loss of performance. Unless specifically stated, it is understood
that no nominal loss of performance occurs after one or two failures.
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3. DUAL (Continued):

~ LOAD PATH: A type of mechanical paralleling wherein two separate load-carrying paths exist from
the control system input to the system output. Each load path is capable of carrying sufficient load
such that failure of any one member will not jeopardize system performance.

~ TANDEM VALVE: A tandem valve having two separate control sections.

DUPLEX: An adjective meaning twofold, as a duplex valve, duplex actuator, etc.

DUTCH ROLL:
rolling and yawi

g frequencies are the same but out of phase by approximately90°.

A lateral mode consisting of a combined lateral-directional oscilation in which the

The motion,

which causes little deviation from a linear flight path, is similar to the weave of a skater's body, hence

the term Dutch
E

EDV: Abbr. Ele
E/E/bay: Abbr.
EED: Abbr. Ele
EFFECTIVENE
EFSC: Abbr. El
EHA: Abbr. Ele
EHV: Abbr. Ele
ELECTRIC MO

ELECTRIC MO

Roll. Also called the Lateral Oscillation Mode.

ctrical depressurization valve

Flectronics equipment bay

ctroexplosives device

5S: The probability that the material will operate successfully when
fectronic flight control system

ctrohydraulic actuator

ctrohydraulie.valve

FTOR CONTROLLERS:

FOR: Electric motors are divided into two categories: direct current

Pl . Wal

equired.

DC) and

alternating curt

1t \r\u). Motors fa“iuy under-this dcauiptiuu are uaua”y CIIIP:UyCd to drive hydraulic

pumps or pneumatic compressors on a continuous or intermittent duty cycle. Motors are wound to
operate on the specified voltage and frequency of the input current to provide the speed and torque
conditions required by the pump. Basic motor design practice applies. Options to be considered
include: Continuous or intermittent duty cycle, Cooling requirements, Electric power availability, Load
speed/torque demand. See also Actuators, electromechanical.

ELECTRICAL CONTROL POWER: The power dissipation required for control of the servovalve.
Control power is a maximum with full input signal, and is zero with zero-input signal. It is independent
of the coil connection (series, parallel, or differential) for any conventional two-coil operation. For
differential operation, the control power is the power consumed in excess of the electrical quiescent
power. This power increase is a result of the differential current change.
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3. (Continued):

ELECTRICAL LOGIC: Logic for mode switching or failure detection and correction performed with
electronic or electrical components.

ELECTRICAL QUIESCENT POWER: The dissipation required for differential operation when the

current through

each coil is equal and opposite in polarity.

ELECTRICAL STROKE: The displacement range over which the output signal and all electrical

parameters are

ELECTRICAL S
parameters are

ELECTRODES
electrochemical

ELECTROEXPI
ELECTROHYD
hydraulic fluid; {

the second stag

ELECTROHYD

achieved.

achieved.

OR PLATES: A conducting body containing active materials by whid
reaction occurs.

|OSIVE DEVICE (EED): Any detonator or initiator initiated by an ele
RAULIC SERVOVALVE: A servovalve wherein the input is electrical
he electric control signal is sometimesiamplified hydraulically in the f

e power control valve spool.

ROSTATIC ACTUATOR: An actuator configuration, which uses a va

reversible electfic motor to drive a hydrauli¢_ pump that is coupled to a piston or vane

ELECTROMEC
generators in ar
covered under J

ELEVATOR: A
which controls

~ANGLE: The

HANICAL ACTUATORS: These definitions apply to electric motors
.1.2.3.

control surface usually attached to the horizontal stabilizer and locatg
itching_metion of the aircraft.

acute angle between the chord of the aircraft elevator moved from it

TROKE: The displacement range over which the output signaband all electrical

h the

ctric current.
and the output is
rst stage to drive
iable-speed-
hydraulic motor.

sed as torque

electromechanicalactuator. See Figure 7. Other electric motor definitions are

d aft of the wing

5 neutral position

and its chord in

4 1 H Tl l H H la 4l + HH pu | £ bl
noutirar pUosIitull. S driyic 1o PJUSILUVE WIITTT T U dlliTty TUycT Ul UiIc

the neutral position.

levator is below

~ CONTROL: Control of the pitch motion of an aircraft as effected by deflections of the ailerons,
spoilers, and rudder.

ELEVON: A control surface combining the functions of an elevator and an aileron.

EMA: Acron. El

ectromechanical Actuator

EMI: Abbr. Electromagnetic interference
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EMPENNAGE: The fuselage assembly located at the aft end of an aircraft comprised of the horizontal
and vertical stabilizers (or equivalent) and their associated control surfaces.

ENDURANCE: (1) The time an aircraft can continue flying under given conditions without refueling.
(2) The time a system continues to perform without deviating from the norm.

~TESTING: The process of subjecting material to stress levels within design limits until failure occurs

or until the desi
subjecting mate]

ENERGY: (1) T
force acting thrg
systems energy
capability of a ¢

~DENSITY: A figure of merit for batteries, expressed by the stored energy per unit of

volume. Energy

ed life has been demonstrated. (An accelerated endurance test isa
rial to stress levels beyond design limits to induce failure.)

he work output capacity of a device. In mechanical terms efergy is ¢
ugh a movement with the unit of measurement being Ib-iny 1b-ft, N-m
is defined by the pressure-volume product. (3) In elecCtrical systems
el or battery expressed as capacity times voltage~of. watt-hours (Wh).

density is dependent upon the discharge rate.

ENGINE: An enmergy conversion device usually employed to convert chemical poten

heat and subse

~ START VALVE
opening or closi
automatic shutg

EQUALIZATION
between the ou
Equalization ma
channel, or it m

EQUILIBRIUM
zero. Thatis, th

uently generate mechanical power:

E: A valve whose function is toinitiate or terminate hydraulic starter

ng the fluid inlet line in response to an external signal, and which usy

ff at the end of an engine starting cycle.

(CHANNEL BALANCING): The use of feedback to achieve close ¢

puts of two or more elements or channels in a fault-tolerant control s

y be necessary to reduce the transient that could occur while shuttin

ny be necessary to minimize the adverse effects of normal tolerance$

SLIDE: A flight trajectory along which the total vertical acceleration g

e-gravitational force is balanced by the lift force and the centrifugal f

ccomplished by

efined by the
etc. (2) In fluid
, the output

battery weight or

fial energy into

pperation by
ally provides

bincidence
ystem.
g off a failed

D .

f the vehicle is
brece.

ERFE: Abbr. El

ectromagnetic radio frequency emission

ERROR: A mistake in specification, design, production, maintenance, or operation that causes an
undesired performance of a function.

~ INDEX: The total error incurred in a system over the present time (t) and future time (T) where the
control system operates. Symbolic it is e(t), where e is a function of t, and t <T.

~ SIGNAL: The output of the summing point which compares an input or command signal with one or
more output or feedback signals.
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ESCAPE ORBIT: One of the various paths that a body or particle escaping from a central force field
must follow in order to escape. This orbit must have an eccentricity of not less than one, as on a

parabolic curve

or hyperbolic curve.

~VELOCITY: The speed a body must attain to overcome a gravitational field, such as that of the
earth, and thus theoretically travel on to infinity. The velocity of escape at the earth's surface is 36 700

ft/s.

EXCITATION V
waveform of this

EXERCISER: A
used to test the

EXOTIC FUEL:
greater thrust.

EXPERT SYST

EXPLODING B
capacitor dischg
initiated by any

Explosion proof
Explosion proof|

EXPOSURE TII
exposed to failu
performance is

EXTERNAL ST
e.g., fuel tanks,

DLTAGE: The electrical potential used to excite the transformer,-Th¢
5 voltage must be stated along with magnitude.

machine that simulates the strains and vibrations to whiéh a missile
missile for structural integrity.

Unusual fuel combinations for aircraft and rockét use with the purpo

—M: Same as Atrtificial Intelligence.

RIDGEWIRE DETONATOR OR INIHATOR: A detonator or initiator t
rge that explodes (rather than merely heats) the bridgewire. These d
hormal shock or electrical energy.

ng
ng

ME: The period((in"hours or cycles) during which a system, subsyste
re, measured.from when it was last verified as functioning to when it
Dr may berequired.

DRES’, Mission-oriented items carried externally to the aircraft's norn
bombs, etc., attached to the underside of the wing.

e frequency and

is subjected, and

e of attaining far

hat is initiated by
evices cannot be

m, unit, or part is
5 proper

hal configuration;

Interfaces
Interfaces
Noise filter requ
Noise filter requ

irements
irements

-54 -



https://saenorm.com/api/?name=69e2755b5a178231c067726c00479043

SAE ARP4386 Revision B

3. (Continued):

F

FBL: Abbr. Fly-by-light

FBW: Abbr. Fly-by-wire

FCS: Abbr. Flig

ht control system

FIBER: Any pafticle of at least 100 um in length that has a length-to-width ratio of 1(I) or more.

FIRST AIR: A term in air monitoring of environmentally-controlled environments that
quality of the ain as it first enters the controlled environment.

FLAME SHIELD: The metal shield adjacent to the case insulation;Which prevents e

insulation and

FLAP: A contrgl surface used primarily to alter the lift or drag of an airfoil, usually by

changing the ¢
FLAPERON: A

FLARE: During
descent in a grg

FLASH POINT:
small flame is a

FLIGHT PATH:

jectionable insulation pyrolysis products from €ntering the gas streg

mber of the airfoil.

n airfoil control surface combining thé functions of a flap and an ailer

refers to the
rosion of the
m.

effectively

DN.

landing approach the change in pitch angle required to reduce the djircraft rate of

dual manner prior to touchdown.

Temperature at which a liquid gives off sufficient vapor to cause it to
bplied, under contrelled conditions.

The line or way'connecting the continuous positions occupied, or to

an aircraft, mis
horizontal plan

~ANGLE: The pngle measured, in the vertical plane, between the horizontal and vel

ile, or spacecraft as it moves through space with reference to the ver

ignite when a

be occupied, by
tical and

hCity vector of the

aircraft.

~ CONTROL: The process of guiding or directing a vehicle so that its position vector describes a
desired locus in space. Flight path control implies control of both course and altitude, whereas
directional control implies control of course only. The attitude of the vehicle is not specified.

FLIGHT PROFILE: A graphic portrayal of the line of flight of a missile, aircraft, or space probe as seen
from the side, indicating the various altitudes along the route.
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FLOW: Rate of fluid movement; the quantity of fluid (volume or mass) crossing the transverse plane of
a flow path per unit of time. The volume of fluid passing a designated location in a conduit per unit of
time is measured in liters/min or gallons/min (gpm), m%/s or in%/s as the system parameters may
dictate. Volume flow, Q, is related to mass flow m, Kg/s or Ib-s/ft by the fluid density p with units of
Kg/m? or Ib-s?/ft* by m = pQ and to the weight flow w by the fluid weight density y with units of Ib/ft> by
w =vyQ. Gas volume flow may be expressed at standard condition of sea level atmospheric pressure
and ambient temperature.

~, CALIBRATED: In a unit which controls or limits rate or quantity of flow, that rate of quantity of flow
for which the unit is calibrated or adjusted. When calibration is related to specific copditions, the
condition of calipration must be stated. Example, a restrictor may be calibrated to pass 1 gpm

(4 L/min) at 1500 psi (10 500 kPa) pressure differential.

~, CASE DRAI
drain port, not

. Internal leakage of a hydraulic pump or motor te-the housing and ¢ut of the case
ovided in all models. This flow is frequently used “as cooling flow.

~, CHOKED: Flow of a compressible fluid (gas), limited by the speed of sound in the|fluid at the throat
of a control secfion.

~, COMPRESSI|BLE: Flow of a fluid wherein the conditions of pressure, density, and temperature may
vary between cross sections of the stream in the direction of flow.

~, CONTROL: The flow through the valve:gontrol ports, expressed in cis or gpm. Control flow is
referred to as Np-Load Flow when there.is zero load pressure drop. Control flow is referred to as
Loaded Flow when there is a load pressure drop. Conventional test equipment normglly measures no-
load flow. (ARP#493)

~, EXTERNAL LEAKAGE: Leakage from the interior of a device to the exterior, other than out of the
fluid port.

~, INCOMPRESSIBEE:" Flow conditions where the fluid maintains a constant density.

~, INTERNAL LEAKAGE —teakagebetween-internat-cavitiesof-adevice:

~, LAMINAR: Flow of a fluid dominated by viscous forces and characterized by the gliding of fluid
layers (laminae) past one another in orderly fashion.

~, LEAKAGE: Flow through a passage that is in a nominally closed position or at a location which
normally should permit no flow.

~, NULL LEAKAGE: Internal leakage of a valve when output flow is negligible.
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FLOW, (Continued):

~, QUIESCENT: Total internal leakage of a complete hydraulic system or a branch of a hydraulic
system at rest; e.g., the magnitude of fluid flow through all stages of a servo valve when the valve is
closed or centered.

~, RATED: (1) Specified flow at steady-state conditions for a component or system; the nominal
maximum operating flow, applicable where control of that flow rate is not basic: e.g., a one-way
restrictor valve with a calibrated flow of 1 gpm (4 L/min) at 1500 psi (10 500 kPa) pressure differential

may have a ratsg
control flow (of 3
conditions, and
(ARP4493)

~, SEEPAGE: (
a hydraulic syst
allowed over an

~, STEADY: Th

~, TURBULENT
transverse to th

~, UNSTEADY

FLOW CONTR(

d flow of 3.5 gpm (14 L/min) in the reverse or free flow direction. (2)
servo valve) corresponding to rated command at specified tempgrat
specified load pressure drop. Rated Flow is normally specified’as thg

The specified
ire, and pressure
e no-load flow.

Dccurrence of extremely slight amount of fluid at the, satface of a conpponent or part of

em, normally due to "breathing" of seals under cyglic pressure load.
extended period of observation.

is occurs when conditions at any point in the fluid do not change with

. Flow of a fluid characterized by the.random motion of fluid particles
e direction of the main flow.

FLOW: A flow rate (in a system) which changes and is a function of

DL: A control circuit or valve designed to adjust the flow rate accordi

predetermined algorithm or externally commanded value.

~ CURVE: The
valve). This is u

~,~NORMAL:
Curve). (ARP44

No drops are

time.

b in directions

ime.

hg to some

graphical representation of control flow versus input current of command (of a servo

sually a contintious plot of a complete full flow valve cycle. (ARP449

he locus-of the midpoints of the complete cycle flow curve (i.e., zerg
93)

)

hysteresis Flow

~ DIVIDER: A flowproportioner-which-operatestodivideflow———

~ EQUALIZER:

A flow proportioner in which the portions are equal.

~ GAIN: The slope of the control flow vs. input command curve in any specific operating region,
expressed in cis/amp, gpm/am, cis/v, gpm/v etc. Three regions are usually significant with flow control
servo valves: Null flow, normal flow, and saturation. (ARP4493). NORMAL FLOW GAIN: The slope of
a straight line drawn from zero flow point of the normal flow curve, throughout the range of rated
current of one polarity and so drawn as to minimize deviations of the curve from a straight line.
(ARP4493). RATED FLOW GAIN: The ratio of rated flow to rated current or command, expressed in
cis/amp, etc. (ARP4493)
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3. FLOW (Continued):

~LIMIT: The condition (in a servo valve) wherein control flow no longer increases with increasing input
current. (ARP4493)

~ PROPORTIONER: A device which automatically maintains a relatively constant ratio between the
portions of dividing or combining flow passing through it regardless of differences in pressure between
the portions. A flow proportioner may operate only with combining flow, dividing flow, or with both.

~ SATURATION
servo valve). (A

~ SURGE: Ten

FLUID: A subst
influence of an
substances me
only by the forc
Il, Gases, which
container.

~ ACTUATOR:
output motion. §

~POWER: Thg
and utilization o
distinguished th
accomplished b

~ TEMPERATU
FLUTTER: A s¢g

caused by a co
themselves, an

{

: The operating region where flow gain decreases with increasing.e
RP4493)

porary rise and fall of flow.

ance whose molecules have such a low cohesive force that they mov
pplied shear force and assume the shape or volume of the containe

{t this requirement: Group |, Liquids, which when placed in a contain
of gravity, will fill the lower section of the container and assume its ghape; and Group

, when placed in a container, will occupy the-entire volume inside the

A hydraulic or pneumatic power cofverter with either linear or rotary
bee also Actuator, Actuator Types, Actuator Stiffness etc.

t branch of technology that(concerns itself with power conversion, ge
f fluids whose predominant energy levels are derived from high statig
ereby from Fluid Dynamics and Aerodynamics where energy exchan
y manipulation of kinetic or velocity energy.

RE: Temperature of the fluid measured at a specified point in the sy

If-excited;usually divergent, oscillation of an airfoil and its associated
bination of the aerodynamic, inertial, and elastic characteristics of t
not by any externally applied vibratory excitations.

bmmand (in a

e freely under the
I. Two groups of
er and acted on

walls of the

mechanical

neration, control,
pressures. ltis
ge is primarily

stem.

structure in flight
e components

FORCE: A vector quantity measuring the action of one body on another that will cause acceleration of
the second body unless acted upon by an equal and opposite action counteracting the eeffect of the

first body. (Mar

ks’ Standard Handbook for Mechanical Engineers, 10th ed. p3-2).

~, CHIP SHEAR: The valve force available at the metering element to shear a lodged chip or foreign
particle. This is typically defined at the maximum valve stroke, the closing direction, and includes
forces produced by the motor and by mechanical springs but does not include flow forces. (ARP4493)
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3. FORCE (Continued):

~ SUMMING DRIVE: A multichannel summing arrangement, which sums the torque or force outputs
of multiple actuators wherein individual actuators are constrained to have the same position.

FOWLER FLAP: An airfoil attached to the trailing edge of the wing. Its motion is such that in the fully
extended position it appears as an extension to the wing. These flaps may be slotted or unslotted.

FREQUENCY

~, NATURAL: A
unlimited output
where applicabl

~ RESPONSE

frequency at which, in the absence of damping, a limited inputtend
. It is a function of the valve mass elements and spring rates,which ir
. (ARP4493)

of a servo valve): The complex ratio of flow-control flaw'to input comn

5 to produce and
clude flow forces

mand as the

command is vafied sinusoidally over a range of frequencies. F.R.is‘hormally measufed with constant

input command
(ARP4493)

FRISE AILERO
When the trailin

amplitude and zero load pressure drop expressed as amplitude ratio

N: A type of aileron having its leading edge projection well ahead of
g edge of the Frise Aileron is deflected, upward its leading edge protr]

wing's lower sufface, thereby producing increased.dbag, which tends to add proversg

the adverse yav
FS: Abbr. Fail g
ft: Abbr. Foot, H
G

GAS CLASSIFI

~, COMPRESS

produced by the opposite wing.aileron.
afe

nglish system measure of length = 12 in = 0.3048 m

CATION:

ED INFSOLUTION: A nonliquefied gas (such as Acetylene) which is

solvent.FREE

and phase angle.

the hinge axis.
udes below the
e yaw to counter

dissolved in a
conditions,

IROR FREE GAS: Air or gas measured at sea level, Standard Day
pressure of 14, i 2 =

~, LIQUEFIED COMPRESSED: A gas which, under the charging pressure, is partially liquid at a
temperature of 70 °F (21 °C). A flammable compressed gas which is normally nonliquefied at 70 °F
(21 °C), but which is partially liquid under the charging pressure and temperature, shall follow the
requirements for liquefied compressed gases.

C).

~, NONLIQUEFIED COMPRESSED: A gas not in solution which, under the charging pressure, is
entirely gaseous at a temperature of 70 °F (21 °C).
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3. GAS (Continued):

~, PRESSURIZED LIQUID COMPRESSED: A compressed gas not in solution, which cannot be
liquefied at a temgerature of 70 °F (21 °C), and which is maintained in the liquid state at a pressure not
less than 40 Ib/in

(21 °C).

(abs) (2.07 m Hg abs) by maintaining the gas at a temperature less than 70 °F

GAS GENERATOR: A device in which a liquid monopropellant is decomposed (also called a
decomposition chamber), or in which liquid bipropellants or solid propellants are burned to produce a

sustained flow d

f gas at a pressure (also called a combustor).

GAS POWER: [The amount of energy in the gas theoretically available to do.work, expressed by
Equation 6:
Had
GP/1/ = W £ (Eq. 6)

where:

GP = Available gas power, hp (kW)

W = Gas flow rate Ib/s (kg/s)

E = Enefgy equivalent (550 ft-Ib/s/hp) (1000Nm/s/kw)

H,q = Adiabatic head, ft (m)

/1/ In SI metric dinits, W is replaced by (Wg);Where g = 9.81 m/s?

GAS PROCES$

ISOBARIC PR(

ISOCHORIC PH
ISOPYCNIC PR

bES: See the following:
CESS:

ROCESS
OCESS:!

ISOTHERMAL

XPANSION:

ISOSTERIC PI}OCESS:

POLYTROPIC

EXPANSION:

REVERSIBLE ADIABATIC OR ISENTROPIC EXPANSION

GAS TO FLUID CONVERSION: The definitions listed in this section apply primarily to missile
applications and although a gas is also a fluid, the term gas to fluid implies a gas source driving a
component whose output is pressurized hydraulic fluid.

GAS RELEASE: The capability of pressurizing a specified downstream volume to a specified pressure
level within a defined time.
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3. (Continued):

GAS TYPES: COLD GAS: Gas at essentially room (ambient) temperature, or at a temperature that is
generally available from a pressure source without burning, decomposition, or external heating.
Examples are gas drawn from a storage vessel, or that extracted from an operating compressor. Cold
gas is used typically for pressurization, inflation or expulsion purposes, or both. However, it is also
used as the potential energy source and the fluid medium in some servoactuator control systems.
HOT GAS: Gas at a temperature over 2500 °F (1400 °C) and typical of gases used in rocket motors
for propulsion. Because materials that can operate at temperatures above 2500 °F (1400 °C) for a

sustained periocﬂ of time are relatively rare and expensive, hot gas is generally notu

source for aircrg
(1400 °C) and ty
nitrate composi
oxygen). Typic
motors, to press

GAIN MARGIN:

loop gain at 180°

GALLING: Dev
friction of high s
surface.

GAS TO FLUID
applications and
component whg

GASKET: The flexible sealing element in a stationary or static fluid seal.

GAUSSIAN OR

and symmetricql, and whi¢his completely defined by two independent parameters, t

standard deviat

GEARED ROTA

e
1I warm gas applications for actuation systems are to driverturbines 3

ft actuator control systems. WARM GAS: Gas at 1000 °F (540,2C)
pically available from the decomposition of a liquid monopropellant
), or from burning liquid propellants at nonstoichiometric conditions

urize tanks, and to expel fluids.

A measure of system stability defined as the reciprocal of the magn
of phase lag crossover frequency, usually expressed in decibels.

Eloping a condition on a rubbing surfacefone or both mating parts

bots results in localized welding with subsequent spalling and further

CONVERSION: The definitions’listed in this section apply primarily
although a gas is also a.fluid, the term gas to fluid implies a gas sol
se output is pressurized. hydraulic fluid.

NORMAL DISTRIBUTION: A density function of a population which
on.

RY.ACTUATOR: A mechanical device utilized for ampllfylng force th

s$ed as the power

0 2500 °F

e.g., ammonium
e.g., JP-fuel and
nd displacement

itude of the open

Wwhere excessive
roughening of the

to missile

rce driving a

is bell-shaped

ne mean and the

rough a series of

gears convertin
to as a power hi

IIIHII DPCUU IUVV LUI\.{UC |||pu1 IIIlU IIIUII LUI\.{UG IUVV D}JUUU uul.put O

nge.

etimes referred

GLAND: The cavity or space provided for the accommodation and operation or an elastic packing or
gasket for sealing of a fluid vessel or compartment

GLASS BEAD RATING: A size designation in micrometers that represents the largest pore in a porous
media through which a glass sphere of a designated size can pass.
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3. (Continued):

GLIDE PATH: (1) The line to be followed by an aircraft as it descends from horizontal flight to land on
the surface. The glide path is predetermined under ILS procedures by a glide path radio beam. (2) An
automatic flight control mode in which the glide path radio beam is used by the flight control system to
continually maintain the aircraft on the glide path without pilot intervention.

GLIDE ROCKET: A rocket vehicle kept within or near the sensible atmosphere so as to assume a flat

gliding altitude within the atmosphere after power shutoff.

GM: Abbr. Guid
Gpm: Abbr. Gal
GRAIN: Anelo

GRAPHIC SYM
illustrate hydrau
within that systg
parts and comp

GROUND ROL
ground roll.

GROUND SUP
GUIDANCE, CH

~, STELLAR: A
primarily to the

~, TERMINAL:
in the vicinity of
to facilitate arriv

ed missile
ons(US) per minute also written GPM, gpm. = 3.7854 L/min= 0.000

hgated molding or extrusion of solid propellant, regardiess of size.

BOLS: The utilization of graphics in the form oflinés and geometric

lic or pneumatic components within a system:and their relative locati
m. It becomes somewhat of a language in shorthand form to the ung
pnents and their operation within a system>"See Figure 15.

|: When an aircraft lands, the distafice between touchdown and fina

PORT EQUIPMENT: Same as Aircraft Ground Equipment.

LESTIAL: The guidance of a vehicle by reference to celestial bodies.

system whereif a guided missile may follow a predetermined cours
elative position of the missile and certain bodies.

1) The'guidance applied to a guided missile between midcourse gui

6309 m3/sec.

shapes to
bn and function
erstanding of the

stop is the

D

b with reference

Hance and arrival

the target. (2) Electronic, mechanical, visual, or other assistance give¢n an aircraft pilot

al-aly operation within or over, landing upon, or departure from an air |

anding or air drop

facility.

GUIDED AIRCRAFT MISSILE: A type of self-propelled missile, normally carried by a parent aircraft,
which, after launching, can be guided to surface targets.

GUIDED MISSILE: An unmanned vehicle moving above the surface of the earth, whose trajectory or
flight path is capable of being altered by an external or internal mechanism.

- 62 -



https://saenorm.com/api/?name=69e2755b5a178231c067726c00479043

SAE ARP4386

Revision B

LANDING GEAR CONTROL MOOWULE

PICTORIAL/OUTLINE SCHEMATIC
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FIGURE 15 - Composite Symbols and Circuits

- 63 -



https://saenorm.com/api/?name=69e2755b5a178231c067726c00479043

SAE ARP4386 Revision B

3. (Continued):

H

HARDOVER: The displacement of a control member from its normal or neutral position to maximum

(extreme) travel

either in direction or rotation; i.e., according to its mode of motion.

HEADING: The direction in which the longitudinal axis of an aircraft is pointed, usually expressed in
degrees from North (true, magnetic, compass, or grid).

HEADING HOL

continuously without pilot intervention.

HINGE LINE: A

HINGE MOMEN
control surface

HORIZONTAL F
HSCT: Abbr. Hig
HT: Abbr. Hart

HYDROMECHA
mechanical eler

HYDRAULIC Al
spool, or a nozZ

HYDRAULIC ST
to provide conti
mechanism to ¢

D: An automatic flight control mode in which a desired aircraft headi

line corresponding to the axis about which a control surface is defle

IT: The product of the aerodynamic force acting upon the center of
hnd perpendicular distance from the center of pressure to the hinge |

FLIGHT: A flight in which the aircraft maintains constant altitude abo
)h speed civil transport
ime

NICAL LOGIC: Logic, as forfailure detection or correction, performe
hents where the information is in the form of hydraulic pressures or fl

MPLIFIER: A fluid-valving device which acts as a power amplifier, su
le/flapper, or a jet/pipe with receivers.

[ARTER:-Adevice for converting fluid energy into rotary mechanical
huous torgue for engine starting purposes, and usually incorporating
ponnect the starter to the engine during starting cycles only.

CADTED NI MNAILN

ng is maintained

cted.

ressure of a
ne.

e sea level.

bd with only
OWS.

ch as a sliding

energy intended
a suitable

HYDRAULIC S1

under all operating conditions an

revolution.

L
LIS

ImY el LA A 4 wd Lo =l 1 4
AT\ ] |_r\, T'IALL Dol LAAULIVILIN M oudltcl WITUST UID}JIGbUIIICIIL Ic
d which

ains constant

theoretically requires a constant volume of fluid-per-

HYDRAULIC STARTER, VARIABLE DISPLACEMENT: A starter whose displacement during the
starting cycle is automatically controlled, usually to limit the flow rate to a predetermined maximum.
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3. (Continued):

HYDRAULIC STARTER/PUMP: A rotary device capable of converting fluid energy into mechanical
energy when operating as a starter, and capable of converting mechanical energy into fluid energy
when operating as a pump. A starter/pump is usually equipped with suitable controls to automatically
provide a smooth transition from operation as a fixed or variable displacement starter to operation as a
pressure compensated pump.

HYDRAULIC SYSTEM:

~, TYPE: A classification standard for a military aircraft hydraulic system based,on minimum and
maximum allowgble fluid temperatures is defined as follows:

Typel -54to|+71°C (-65 to +160 °F)
Type Il -54 to +135 °C (-65 to +275 °F)
Type Ill -54 to 199 °C (-65 to +390 °F)

~, CLOSED CENTER: In a hydraulic system, when no service:is actuated, the systgm is closed to
flow, as distingdished from an open center system. A closed Center system may utilize a continuous
pressure supply, as with a variable displacement pump,eran intermittent pressure supply by means of
unloader valve, motor driven pump, or pump bypassing provisions.

~, CLOSED (CONTROL) LOOP: A hydraulic feedback control system.

~, CLOSED (RESERVOIR): A hydraulic power system whose fluid reservoir has nolatmospheric
interface.

~, OPEN CENTER: In a hydraulic-system, when no service is actuated, the system |s open to flow,
completing the ¢ircuit through the)control units back to the reservoir. An open center system will
normally employ a fixed displacement pump.

~, OPEN (CONTROL) LOOP: A hydraulic control system whose input-output relatiopship responds to
a predetermined program without corrective feedback.

~, OPEN (RES
atmosphere.

the surrounding

HYDRAULIC UTILITY SYSTEM: An aircraft hydraulic system whose basic purpose is to provide
hydraulic power for operation of equipment not part of primary subsystems used for flight control; e.g.,
it supplies power to landing gear, brakes, gun turrets, etc.

HYPERGOLIC FUEL: Fuel, which will spontaneously ignite with an oxidizer, such as aniline with
fuming nitric acid. It is used as the propulsion agent in certain missile systems.

HYPERSONIC: Of or pertaining to speeds equal to or in excess of five times the speed of sound.
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3. (Continued):

HYSTERESIS: The difference in command inputs required to produce the same actuation system
output as the output is cycled through the full plus or minus range of travel. The cycling rate must be

significantly below the control bandpass so that velocity error signals are not included in this

parameter.

IACS: Abbr. Int

IAP: Abbr. Integrated actuator package

IDLING PRESS
flow.

IGNITION TRAI
which initial fire
charge. Also cg

IMPACT MODU
to modulate the
throat pressure

IMPULSE: (1)
burning time in
its oxidizer in orn
response time @

IMPULSE RESH
dynamic proces|

in: Abbr. Inch, B

1grated avionics computer system

IN: The step-by-step arrangement of charges in¢@ pyrotechnic or proj

JURE: The pressure required to maintain a system or component at th

from a primer is transmitted and intensified until it reaches and sets
lled burning train or explosive train.

LATOR: An amplifier which utilizes auxiliary flow at a nozzle throat fq
output flow. Pressure level of the:control signal may either be above
to result in a positive or negative, (suction) quiescent control flow.

[otal Impulse of a rocket engine: the product of the engine thrust in g
beconds. (2) Specific Impulse: the thrust in pounds (newtons) of a s
e second. (3) A pulsed signal or force whose duration is small comp
f the dynamical system in which the impulse is applied.

PONSE OPTIMNIZATION: The selection of the composite impulse res
s and the-controller to minimize the error index.

Fnglish,measure of length = 0.025400 meters.

e idling speed, or

pellant mixture by
pff the main

r a control signal
or below local

ounds and the
pecified fuel with
ared to the

bonse of both the

IN: Marking Flu
Applicable to filt
valves, etc.

> ’ rarisa-des: twhere-direction-of-flow

ers, flow dividers

in-Ib: Abbr. Inch pound; English measure of torque.

critical.

, motors, nonreversible shutoff valves, pumps, priority valves, shuttle

INCOMPRESSIBLE FLOW: Flow conditions where the fluid maintains a constant density.

INDUCTION MOTOR: An AC motor in which alternating current supplied to the stator produces a
rotating magnetic field. Alternating current is induced in the rotor by transformer action and the
interaction between the induced rotor currents and the stator field produces torque.
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3. (Continued):

INERTIA LOAD: A load proportional to load acceleration or deceleration. The load is usually opposing
for acceleration and aiding during deceleration.

INERTIAL SPACE: An assumed stationary frame of reference. A nonrotating set of coordinates in
space, relative to which the trajectory of an aerospace vehicle is calculated.

INITIAL APPROACH: That portion of the flight of an aircraft immediately prior to arrival over the airport
of destination or over the reporting point from which the final approach to the airpart js commenced.

INITIATION: THe functioning of the first element in the ignition train.

INFINITE FREQUENCY STIFFNESS: The stiffness associated with the output deflegtions of an active
actuation system caused by externally applied loads where the frequency of the load disturbance is
significantly abgve the bandpass of the actuation system. Since th& system cannot actively react
against high frequency load disturbances, this stiffness is identical 16 stiffness-to-ground at frequencies
well beyond the|system bandwidth. See Figure 4.

INLET PRESSURE: The pressure at the inlet of a component.

INLET TEMPERATURE: Fluid temperature at the plane of the inlet port.

INPUT: Any quantity which is presented to or imposed on a component or system.
INPUT CURRENT: The current to the valye, expressed in milliamperes, which commands control flow.
~ IMPEDANCE] The electrical load‘the primary coil presents to the excitation sourcg.
~/OUTPUT CURVE: The graphical representation of actuation system output versus|command input.
This is usually alcontinuous(plot throughout a complete cycle between plus or minus fated commands.

The cycling mugt be suffieiently below the control bandpass so that velocity errors ane not included in
this measuremgnt.

~ POWER: Thereatpowerinwatts-or-theapparentpowerinvolt-amperesused-for-excitation.

~VOLTAGE OF LVDT: An alternating current voltage that is required for operation.

INSPECTION, NONDESTRUCTIVE: A family of methods for investigating the quality, integrity,
properties, and dimensions of materials and components without damaging or impairing their
serviceability through the use of dye penetrant, magnetic eddy current, ultrasonic, radiographic,
infrared, and other devices. Nondestructive testing is widely used in aircraft structural inspection.
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3.

INSPECTION, (Continued):

~, PERIODIC: A thorough check of the overall aircraft. Each periodic inspection comprises all
intermediate, preflight, thru-flight, and postflight inspections. Repeated at regular intervals of calendar
time or hours of operation.

~, SAMPLE: The monitoring or withdrawal, or both, of random selected devices from assembly line or
service to permit determination of their condition at predetermined progressive intervals.

INTEGRAL CO
elements to pro

where N is the d

NTROL (TYPE 1, 2): A control system which uses integration in the

rder of the integrator.

INTEGRATED ACTUATOR PACKAGE (IAP): A self-contained hydraulic‘servoactua

packaged unit W
package which
necessary to pr

pvide an output, which controls the position of aldevice, usually an ai

the IAP is derivg¢d from the vehicle's electrical system.

INTENSIFIER:
proportional to i

INTERNAL LEA

A device which converts an input pressureto a higher output pressu
s input pressure.

KAGE: Leakage between internal cavities of a device.

INTERNAL PRESSURE: The pressure inside a system or component.

INTERNAL SYS
exceed the exte

INTERFLOW: H
which is not in g

ION ENGINE: A
a stream of ioni

rnally applied loads;-e.g., dynamic jam loads.

Flow between.ports of a valve at intermediate positions (between esta
ccordancewith nominal or intended flow pattern.

Vide an output in response to the error signal. This is referred to.as 4

TEM LOAD: A loadwhich is dynamically generated by the system g

control loop
Type N system

or designed as a

ith an electric motor driving a hydraulic pump to pressurize the hydrapulic system in the
ncludes reservoir, filter, check valve, control valve-~and other elemern

ts that are
rfoil. Power for

re which is

nd which may

blished positions)

\ type of engine in which the thrust to propel the missile or spacecraft is obtained from
ved ‘atomic particles, generated by atomic fusion, fission, or solar eng

rgy.

IRREVERSIBLE COMPONENT: Any component of the system (such as gearing or screw threads)
which has a forward driven mechanical efficiency of less than 50% (under all operating conditions) is
an irreversible component, and can fulfill the function of a no back.

IRREVERSIBLE DRIVE: A drive which, without input torque (or force), cannot be back-driven from the

output by a torq

ue (or force) less than the maximum design load at the output.

IRREVERSIBLE SURFACE: A control surface whereby the control mechanism prevents aerodynamic
forces from moving the surface.

ISM: Abbr. Input signal management
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3. (Continued):

ISOBARIC PROCESS: Of equal or constant pressure, with respect to either space or time. The
coefficient of polytropy k (see Polytropic expansion and compression) = 0.

ISOCHORIC PROCESS: Of equal or constant volume, usually applied to a thermodynamic process
during which the volume of the system remains unchanged.

ISOLATION: A technique used in fault tolerant systems that removes the effects of a failure or

prevents a failute from propagating or affecting the continued operation of the systen

ISOPYCNIC PR
to isosteric.

ISOSTERIC PROCESS: Of equal or constant specific volume with respect to either

equivalent to isq
ISOTHERMAL
ITEM: Term ref

~, COMPLETEL
have been over
project orders, g
receiving final n

~, CONDITION
scheduled test
units removed n
the appropriate
requires the uni

~, CRITICAL: A

OCESS: Of equal or constant density with respect to either space o

pycnic. The coefficient of polytropy k (see Polytropie’ expansion and
EXPANSION: An expansion process in whichthe gas temperature rg
erring to any defined, separate entity, sueh~as a component, a piece,

D: Items of equipment (including basic or end items, components, as
hauled, modified, renovated, and completed in accordance with term
r other work directives and authorizations, and are ready for their int
echanical acceptance inspection.

determine its continued serviceability. All removals are for unsche
nust, upon arrival in"the shop, be given a check in accordance with th
shop manual.\\f the unit "passes", it is returned to service. Failure tq
to be repaired to a state that it will pass and be serviceable.

n item that:

.
I time; equivalent
space or time;
compression) = 1.
bmains constant.
an action.
semblies) that

5 of contracts,
ended use after

MONITORING: A Condition Monitoring item has neither hard-time rémoval nor

juled cause. All
e procedures in
pass the check

o towarrant controlled surveillance under snecified conditions
IoRto-WaHaht RHFoHeg-SUREHaRrR HRAGe-SpeciHes RCHHOR

(1) Has a limita
(2) Is known to

require special handling, transportation, storage, or test precautions

(3) Does not have sufficient history of its own, or a similarity to other items that have the demonstrated
high reliability to provide confidence in its reliability

~, LEVELS: Item levels from the simplest to the more complex are as follows: Part, Subassembly,

Assembly, Unit,

Group, Set Subsystem, System.

~, LIFE LIMITED: An item that must be removed from service and discarded before a specified time is
achieved. It is referred to as an XXX time life part or component.
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3.

ITEM (Continue

d):

~, MAINTENANCE SIGNIFICANT: Items identified by the manufacturer whose failure:

(1) Could affect
(2) Could be un
(3) Could have
(4) Could have

safety

detectable during operations

significant operational economic impact
significant nonoperational economic impact

~, SERVICEAB
documentation.

J
J: Abbr. Joule,

JET PIPE SER
pipe discharging
stage of the val

JETAVATOR: A
change the dire

JET INTERACT]
modulate the ou

K

KRUGER FLAP
on the upstrean
profile to increa

L

LE: An item that can be returned to service with appropriate airworth

metric unit of energy = 1 N-m (Newton-meter) = 0.7376)ft-Ib = 0.0009

OVALVE: An electrohydraulic servovalve where the electric control
) a high velocity jet of hydraulic fluid to modulate flow between two p
e.

control surface that may be moved into or against an engine's jet st
ction of the jet flow for thrust vector Control.

ION AMPLIFIER: An amplifierwhich utilizes control jets to deflect a
tput, usually employed as.an'analog amplifier.

: A movable fldp running underneath the leading edge of the wing wj
side of the flap: Rotation of the flap into the airstream modifies the
5e the stalling angle of the wing.

iness

478 BTU

signal moves a

pris in the first

eam, used to

power jet and

ith the hinge line
eading edge

Al

Ib: Abbr. Poun

| Lala +k £ £ 4440 4
, =TT Uit U Turve = 5.950 TNTWILIUTTS

LEADING EDGE: The part of an airfoil facing the airstream. See Airfoil. See also Figure 6.

LETTER CHECK: In the airline industry the alphabetic designations given to scheduled maintenance
procedure packages. A maintenance package is a group of maintenance tasks scheduled for

executionata s

pecified time.

LINEAR INDUCTION MOTOR: A linear motor in which polyphase alternating current supplied to the
primary winding produces a translating magnetic field. Alternating current is induced in the secondary
winding by transformer action and the interaction between the induced secondary current and the
primary magnetic field produces force.
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3. (Continued):

Lpm: Abbr. Lite

rs per minute, also written LPM.

LRU: Abbr. Line replaceable unit

LVDT: Abbr. Linear variable differential transformer

M

m: Abbr. meter,
0.001m

M: Abbr. Mach

MACH NUMBE

MAJORITY VO
are summed to

providing detecfion logic for identifying a failed channel;(Also see Voter.

MANUAL FLIGH
mechanical, anq
commands that
classification inc
systems. In adq
included. A ma

MANUAL OVER
Automatic Fligh
excess of the A

MAW: Acron. M

metric unit of length. m as prefix denotes milli or 0.001 such asin' n

number
R: The ratio of local velocity to that of sound in the-surrounding med

[ING SYSTEM: A fault tolerant system wherein the outputs of three
provide a single signal representative of the ‘majority of the individual

1T CONTROL SYSTEM: Manual flight control systems consist of elg
| hydraulic components that transmit pilot commands, or generate ar
augment pilot control commands, and thereby accomplish flight contr|
ludes the longitudinal, lateral directional, lift, drag, and variable geon

hual flight control system does not include vehicle motion or flight pa
YRIDE: The capability of a flight control system to enable the pilot to
Control System (AFCS) through a cable and/or linkage system and
-CS authority or in opposition to the AFCS command.

ission’ adaptive wing.

m, a millimeter =

um.

or more signals
signals, often

ctrical,

d convey

pl functions. This
netry control

lition, their associated augmentation, performance limiting, and control devices are

h sensors.

override the
exert control in

T\ACEAL AL LIDEO

MEAN TIME BE

Als H £ Lalailid £ H lal k.
FTVVELIN T ATLUNLO. A UAsIUTTICdoSUlc UT'TTldUIILy TUT TCPadll alit 1Tl

s. The mean

number of life units during which all parts of the item perform within their specified limits during a
particular measurement interval under stated conditions. Abbreviation MTBF.

MEAN LINE: The locus of points halfway between the upper and lower surfaces of the airfoil as
measured perpendicular to the mean line itself. See Figure 12.

MECHANICAL REVERSION: The capability of reverting from fly-by-wire control to a state wherein the

pilot's control is

mechanically coupled to the actuator control valves.

MEDP: Abbr. Minimum equipment and dispatch procedures
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3. (Continued):

MEL: Abbr. Minimum equipment list

MFCS: Abbr. Manual flight control system

MID-VALUE LOGIC SYSTEM: A fault-tolerant system having an odd number of active channels
(usually three) where the system output is determined by the middle of the (three) input signals.

MIS: Abbr. Item]

MISSION ADAR
camber, both pri
efficiency for thg

MODEL: (1) A
component or a
usually a scaled
would be like. (
system.

MONITOR: Ad

, maintenance significant

TIVE WING: A variable geometry wing which uses an actuation sys
or to flight and in flight, in response to pilot commands which increas
it portion of the flight mission.

Jevice used in a failure detection-correction system to simulate the p
channel used for control. Typical models are electrically implementg
representation of prototype, built to give some idea of what a functidg
3) A mathematical description, usually idealized, of the performance

pvice used for sensing the operatioffof a component or channel such

be detected. In
output perform
performance fe

Hine and cross-channel are two forms of monitoring. In-line monitori

tures of two or more channels.

tem to vary wing
es the wing

erformance of a
d. (2) An object,
ning prototype
of a dynamical

that failures may
Ng compares

nce to the command input or a model. Cross-channel monitoring compares equivalent

MOTOR, AIR CIOOLED: A motor ingorporating a fan, which pulls cooling air axially around the stator

(air over) or thr

~, AXIAL PIST
which are pres
pressure and ro
provide output t
which is set at

either controllin

ugh internal passages and air gaps in the stator and rotor (air throud

N: A fluid motor utilizing multiple pistons located in parallel with the
rized in sequence as the output shaft rotates to produce torque pro
ational'speed proportional to fluid flow. Usually one half the pistons g
rqués, The linear motion of the pistons is converted to rotary motion

h).

axis of rotation,
portional to fluid
re pressurized to
by a swashplate,
be obtained by

n-angle with respect to the motor housing. Output speed control car

~, AC: Electric torque generators, which are powered by polyphase alternating current. The following
types can be considered for electromechanical actuation.

~, DC: Electric torque generators, which are powered by direct current. Both mechanical/brush
commutation and solid state commutation are in use in current electrical systems.
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3. MOTOR, (Continued):

~, GEAR: A fluid motor utilizing variations in fluid volume between the engaging and disengaging gear
teeth of a meshing gear set to produce torque proportional to fluid pressure and rotational speed
proportional to fluid flow. Both external (spur gear) and internal (Gerotor) gears are used for the
implementation of gear motor functions. Gear motors are fixed displacement hydraulic torque
generators.

~, INDUCTION:_An AC motor in which alternating current supplied to the stator produces a rotating
magnetic field. [Alternating current is induced in the rotor by transformer action and-the interaction
between the induced rotor currents and the stator field produces torque.

~, OIL COOLED: An electric motor utilizing internal fluid flow from the hydraulic pump, or system, for
cooling. Fluid ppssages may be positioned around the stator (oil over).ofithe flow may be forced
through passagges and gaps in the stator and rotor (oil through).

~, RADIAL PISTON: A continuous rotation fluid motor utilizing the*radial motion of cylindrical or
spherical pistongs running against an eccentric peripheral cam:ting or race to producg torque
proportional to fluid pressure and rotational speed proportional to fluid flow.

~, VANE: (1) Alcontinuous rotation fluid motor utilizing, the variable volume between|a set of radially
movable vanes jn a rotor and an eccentrically positioned cam ring to produce torque|proportional to
fluid pressure and rotational speed proportional-to fluid flow. Single lobe and multipl¢ lobe cams are
used for this type of motor. In some designs the-vanes are rollers while in others the yanes slide on the
cam ring. Single lobe cam designs can be Uused for variable displacement torque gepherator
applications. Vane pumps can be ported radially through the rotor bearing or periphgrally at the cam
ring. (2) A limited rotation fluid actuator employing a single vane or multiple vanes operating in a
cylindrical fluid ¢avity with fixed dam(s) dividing the high and low pressure fluid.

MTBF: Abbr. Mean time between failures
MTBM: Abbr. Mean time-between maintenance action

MTBJR: Abbr. Meant time between justified removals

MTBR: Abbr. Mean time between removals
N

N: Abbr. Newton, metric unit of force

NDI: Abbr. Inspection, nondestructive

N-m: Abbr. Newton-meter, metric unit of torque, also written Nm
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NONDETECTABLE FAILURE: A failure that, upon occurrence, is not recognized by the failure
detection scheme(s) of a fault tolerant flight control system. Unless stated otherwise, a flight control
system must maintain its fail operative status after the occurrence of a nondetectable failure.

NONSEPARABLE FILTER: A filter that is permanently encased in its housing. This is usually done to

reduce potential

leak paths or to save weight, typically in servo valves.

NORMAL FLO

zero hysteresisj(/low curve. Usually valve hysteresis is sufficiently low, such that.éne
ed for the normal curve.

curve can be u

NORMAL FLOV
curve, througho
normal flow cur
magnitude of lo

NULL: (1) In Se
pressure drop.

~BIAS: (1) The
particular speci

e
zero output undLr specified conditions of opgeration.

CURVE: The locus of the midpoints of the complete cycle flow cur

V GAIN: The slope of a straight line drawn from the zero‘flow point o
Lt the range of rated current of one polarity, and drawn’io minimize d
e from the straight line. Flow gain may vary with.the polarity of the i
nd differential pressure and with changes in opetating conditions.

rvo Valves: The condition where the valve supplies zero load flow at
2) In general: The input condition at which-any control device generg

d conditions. (2) In general, the input signal to any control device, |

e, which is the
side of the flow

f the normal flow
eviations of the
hput, with the

zero load
tes zero output.

input current in milliamperes requiféd to bring a servo valve to null nder any

vhich results in a

~ PRESSURE: |The pressure existing at both control ports of a servo valve at null, expressed in psi
(kPa).

~ PRESSURE GAIN: The change of load differential pressure in a servo valve at zefo load flow with
input current, measured at the null point (psi/ma).

~ REGION: The regiontabout null in a servo valve where effects of lap in the output |stage
predominate.

~ SHIFT: (1) In‘aservovatveachangeinnut-btas;expressed-aspercent ofratedeurrent. Null shift

may occur with changes in supply pressure, temperature, and other operating conditions. (2) In a
LVDT, a change, or shift, in the null position, usually due to temperature, which causes linear
expansion of the materials. (3) In any control device, it is the output variation for a constant input signal

when operating

parameters deviate from standard conditions.

-74 -



https://saenorm.com/api/?name=69e2755b5a178231c067726c00479043

SAE ARP4386 Revision B

3. (Continued):

)

OC: Abbr. On condition

OPTICAL SENSOR ARRAYS: A distributed network of multiple sensors, using laser beams, to
provide real-time data for on-board processing.

OPTIMUM CON
process subject

OVERLAP: Th¢ lap condition in a spool valve, which results in a decreased’slope of
curve in the null

OPEN LOOP C
used to provide
illustrates a blog

INPUT

to given design constraints.

region.

DNTROL SYSTEM: A control system in which gain‘and power contr
an output in direct response to a command without'feedback compa
k diagram representation of an open loop control system.

CONTROL
ELEMENTS

TROL SYSTEM: A control system that minimizes a given error indel for a dynamic

the normal flow

pl elements are
ison. Figure 16.

OUTPUT
%

P

Pa: Abbr. Pasc

PACKING: The

FIGURE 16 - Open Loop Control System

Al, metric (S1) unit of pressure = 1 N/m? = 0.00001 bar

N ling el in & fluid seal which is subi ldi o

PARALLEL SERVO: A servo located in a control system so that the servo output drives in parallel with
the major input. This arrangement usually is used with actuators which perform an alternate function
to that of the pilot. The parallel servo output will drive both the pilot controls and the flight control

system.

PARAMETER OPTIMIZATION: The selection of parameters, such as gains and time constraints, to
minimize the error index.
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PARTICLE: A solid piece of material so small as to be unidentifiable by the unaided eye.

~ COUNT METHOD: A method by which particles in a fluid sample can be counted by number in size
ranges. This can be done by membrane filtration and manual microscope counting (Reference
ARP598) or by any of the automatic techniques (e.g., AIR4086).

PASSIVE FAILURE: The type of failure wherein the failed device or system has no effect on the

operational perf]
associated with

PASSIVE PARA
functional devic
limited to the mq
and linkages. V|
capability.

PAYLOAD: (1)
passengers) theg
its unladen weig

satellite or resedrch vehicle of a space probe or research missile.

PCE: Abbr. Pilg

PCU: Abbr. Pild

PDM: Abbr. Pu

PEDAL: A cockK

directional steefling controliiand brake control.

PERIGEE: The
field of the cont

brmance of a fault tolerant system even when it is commanded to fur]
standby or inactive features of a fault-tolerant system.

LLELING: The simplest and most common type of redundancy, whe
es are utilized such that if one fails the second is still available. This
re simple elements of the control system which can only fail passively
Vhen failure of one element occurs, there may be_a.€hange in perfort

The load (expressed in weight of cargo or equipment, volume of liqui

ht. (2) The warhead, its container, and activating devices in a military

t control electronics

t control unit

se duration modutation
pit control device operated by the foot and used to produce direction

point/at which a satellite orbit is the least distant from the center of t
olling body or bodies.

ction. Usually

rein two parallel
approach is

, such as springs
hance or

d, or number of

vehicle is designed to transport under specified conditions of operatjon, in addition to

missile. (3) The

al rudder control,

ne gravitational

PFC: Abbr. Primary flight computer

PFCS: Abbr. Primary flight control system

PHASE: The angular relationship between a time variant signal, current, or motion and an arbitrary
reference (controls, electric motors, sound etc.).

~ LAG: The instantaneous time separation between the input current and the corresponding control-
flow variation, measured at a specified frequency and expressed in degrees (time separation in

seconds x frequ

ency in Hz x 360° per cycle). (ARP4493)
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~ DIFFERENCE: The maximum allowed difference in the phase shift of two secondary voltages when
using a three wire or split secondary.

~ SHIFT: The difference in angular degrees between the primary excitation voltage and the secondary
output voltage when the output is taken differentially.

PHASING: Phase of the differential output voltage with the primary voltage as the armature is
displaced througbh the null position.(AC electric motors).

PHUGOID MODE: A longitudinal mode consisting of a long-period lightly damped oscillation in pitch
and velocity with nearly constant angle of attack. An interchange between Kinetic and potential
energies produges a slow rising and falling of the aircraft accompanied.by)changes ip speed. First
described and rjamed by Lanchester, from Greek root for flee; Lanchester actually wanted to fly.

PISTON: A cylinder part which slides in a cylinder or barrel and_sefves to transfer foyce to or from the
enclosed fluid.

~ ROD: A coaxjal column or rod, attached to or integralkwith a piston, which serves {o transmit force
between the pisfon and another mechanical member.

PITCH: Rotation about the lateral axis of a vehicle.
~ AXIS: The lateral or (Y) axis of an aircraff about which pitching occurs. See Figurg 10.
PLATE: See Elgctrode

PM: Abbr. Permanent magnet

POLARITY: The relationship between the direction of control flow and the direction ¢f input current.
(ARP4493)
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POLYTROPIC EXPANSION or COMPRESSION: An expansion or compression process in which
changes of pressure (P) and density (p) are related to Equation 3:

Pp™" = Popy’ (Eq.7)
where:
nisa di:|nension|ess constant and the subscript o denotes initial values of thg variables.
Therefore, pressure and temperature are similarly related:
P/P, = (T/T,)" (Eq. 8)
where:

k is the ¢oefficient of polytrophy (k = n/(n-1))
PORT: (1) An gpening at a surface of a component incorporating provisions for attaghment of a fluid
carrying passage, line, fitting, or removable plug. (2) FluidConnection to the (Direct Prive) Valve, e.g.,
supply port, retyrn port, control port. (ARP4493)

POSITION: In actuation systems the spacial loeation of an output device, frequently|the controlled
variable of the gystem.

~ CONTROL
~ SENSOR

~ SUMMING: A multichannelarrangement which sums the position outputs of multiple actuators into a
single composite output.

~ FEEDBACK: [Electrical or Mechanical means for closing a position loop within a (Direct Drive) Valve.

Closed loop systems typically enjoy improved performance characteristics and reduged sensitivity to
construction variati Xity. Devi i ition feedback include

LVDTs, RVDTs, radiomatic potentiometer and Hall effect sensors. Mechanical feedback can be
accomplished by use of springs, linkages or gears. (ARP4493)

POUR POINT: Lowest temperature at which a liquid will flow under specified conditions.
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3. (Continued):

POWER: The product of Force and Velocity or in hydraulic terms Pressure and Flow.

~, CONTINUOUS: The maximum power which can be delivered by the actuation system for an
indefinite period without sustaining damage or reducing life. With an electric actuator, continuous
power is generally much less than rated power due to material limitations, which are time and
temperature-related.

~, ELECTRICAI
power is a maxi
coil connection

operation, the ¢
power increase

~, ELECTRICAI
through each cg

~, CHIP SHEAR
expressed in wg

~, CONTINUOU
with the (Direct
limitations that
this is specified

~, GAS: The arn

where:

GP = Av

| CONTROL: The power dissipation required for control of the servQ
mum with full input signal, and is zero with zero-input signal. Itdisfind
series, parallel, or differential) for any conventional two-coil eperatio
pbntrol power is the power consumed in excess of the electriCal quies
is a result of the differential current change.

L QUIESCENT: The dissipation required for differential operation wh
il is equal and opposite in polarity.

. The electrical power required to produce chip shear force specified
tts. (ARP4493)

S: The electrical power level whichiay be sustained for a specified
Prive) Valve at specified fluid and ambient temperatures, with excee

valve. Control

ependent of the
n. For differential
cent power. This

bn the current

at 68 °F and

period of time
ling material

hay damage the assembly or degrade performance beyond acceptable limits. Normally

at the maximum current level. (ARP4493)

nount of energy in the gas theoretically available to do work, expressg
_ Had
GP/1/ =W E

@ilable gas power, hp (kW)

ed by Equation 9:

(Eq. 9)

W = Gad

flow rate |b/s (ka/s)
T 7

E = Energy equivalent (550 ft-Ib/s/hp) (1000 Nm/s/kw)
H,q = Adiabatic head, ft (m)

/1/ In SI metric units, W is replaced by (W/g), where g = 9.81 m/s

~, MAXIMUM: The maximum power level which corresponds with the maximum current level for the
specified conditions of fluid temperature and ambient temperature. Maximum power is expressed in
Watts. (ARP4493)
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POWER, (Conti

nued):

~, PEAK: The maximum power that the actuation system is capable of delivering. This may be higher
than rated power determined by system actuation requirements.

~, RATED: (1) The product of rated load and rated velocity, also called the Power Point. This point
usually determines the maximum power required from the actuation system. (2) The electrical power
expressed in watts, required to produce rated current. The power is specified at 68 °F unless otherwise
noted. (ARP4493)

~ AMPLIFIER:

~ CONVERTER
into a form com

~FACTOR: Th

~ LANDING: The landing of a spacecraft on a body in space:in which the thrust of it

as a brake.

~ MODULATOR
power source td
system, which H
directly as a fun

~ SOURCE: TH
power, supplied
power.

~ SOURCE, FL
On aircraft, the
driven by a turb

~SYSTEM: Th

A component designed specifically for increasing signal power.Sée

batible with the servoactuator requirements.

b ratio of the real power in watts to the apparent pewer in volt-amper

: The component of the actuation system that regulates the potentig
the actuator as a function of controller output. In a simple hydraulic
as no separate controller, the power modulator controls the power to
ction of the command or error signal.

e component of the power system which supplies energy for load ac

by the vehicle, may be ‘AC or DC electrical power, hydraulic power, ¢

JID: The fluid'power source, whether on an aircraft or missile, is a h
bump, in almost all cases, is driven by the main engine, whereas on a
ne (gas:driven) or an electric motor.

Epower system generates, conditions, and distributes power to the (

hlso amplifier.

: The component of the power system that transforms energy from the power source

ES.

5 motors is used

| energy of the
power boost
the actuator

tuation. This
Dr pneumatic

ydraulic pump.
missile it may be

ower utilization

actuator syste

Tl 4 H 4+ b ol Ll 4 ' 4
o. TTIC PUWCT SyolTITT 1o TTUL a Pdit UT' UTT aLtudliull oy olTIlTl.

POWERED FLIGHT: The flight of an aircraft, missile, or spacecraft during the period or periods in
which it is propelled by a self-contained engine.
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3. (Continued):

PRESSURE: Pressure is defined as fluid force per unit area. The pressure in a fluid at rest is equal at
all points and in all directions (Pascal’'s Law). In many aerospace applications it is normally used as a

modifier to designate a portion of a system or unit which operates at, or is exposed to, the system

pressure. Except as specified otherwise, the term pressure is considered to mean ga
units of pressure are Pascal (Pa) 1 Pa =1 N/m2, 100,000 Pa = 1 Bar. = 14.5033 Ib/in“.

The following te
PRESSURE, Al
~, AMBIENT: T
~, ATMOSPHEF
~, BACK: The
~, BREAKOUT:

~, BURST: The
rupture.

~, BURST, ACT]
permanent or n

~, BURST, MINIMUM: The pressure.during burst pressure testing up to which no ex

bursting and no
Function may b

~, CERTIFICAT

~, CHAMBER:

rms are commonly used as qualifiers to the noun pressure.

%e pressure. The

BSOLUTE: The pressure value using absolute vacuum as a refereng
he static pressure surrounding a component.
RIC: The absolute pressure of the atmosphere at a given location an
ressure caused by resistance to flow in the retutn line, precharged reg
The pressure required to overcome static friction in a component.
maximum test pressure a hydraulic of,pheumatic component must v

UAL: The pressure at which a‘¢omponent bursts, exhibits massive I
bnpermanent structural failure, or due to structural deflection.

significant externakleakage occurs. Deformation and permanent se
b impaired.
ON: The-authorized pressure for formal acceptance tests.

The pressure within the (rocket motor) case during combustion.

e.

d time.

servoirs, or both.

ithstand without

pakage due to

ternally visible
are permitted.

~, CONTROL:

Tl H ol 4 l H o | FH la H
T PIrecosuilc TTUYUITTU U CUTTLHUT U THHITUTTIVE ally THOUUUIT U Lhiariyc i

1 motion.

~, CRACKING: The pressure at which a valve becomes unseated and begins to pass fluid.

~, CUTOUT: The pressure at which the sequence of reduced flow of a component or system begins.

~, DIFFERENTIAL: The difference in value between two functionally related pressures occurring
simultaneously at different points, such as at opposite sides of an actuator piston.
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3. PRESSURE, (Continued):
~, DYNAMIC: (1) That portion of the local pressure in a fluid which is recovered when the fluid is
brought to rest without loss. (2) The pressure of the air through which an aircraft is flying, determined
by the aircraft's velocity and the density of air.

~, EXIT PLANE: The static pressure of the gas stream existing at the nozzle exit plane. (rocket motor)

~, FLUSHING: The pressure required to flush a system at defined conditions (for instance, at defined
flow).

~, GAUGE: The absolute pressure minus atmospheric pressure.
~, IDLING: The pressure required to maintain a system or component atdhe idling speed, or flow.
~, INLET: The pressure at the inlet of a component.

~, INTERNAL: ['he pressure inside a system or component.
~, LOAD: The pressure reacting to a static or dynamicload. (Same as Pressure Under Load)

~, LOCKUP: The maximum permissible output pressure when the regulator flow demand is zero.
~, MAXIMUM PERMISSIBLE: The highest pressure that is permitted for safety reaspns.

~, MAXIMUM: The highest transient pressure that can occur temporarily.
~, MINIMUM ORERATING: The lowest pressure at which a system or component must function; that
pressure below which a mechafism may not operate (as in a pilot operated valve, which requires a
certain minimum pressure far.operation).

~, MINIMUM: Tlhe lowest-transient pressure that can occur temporarily.

~, NO LOAD: Rressure required to maintain a system at a specified speed with no gxternal load.

~, NOMINAL: The general pressure setting of the system.
~, OPERATING: The pressure available to a component or system.

~, OPPOSING LOAD: The pressure acting to oppose operating pressure.
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3. PRESSURE, (Continued):
~, OUTLET: The pressure at the outlet of a component.
~, OUTPUT: In a pressure control device, such as a pressure reducer or power brake valve, the
pressure which will be produced at the outlet port. In a pressure modulating unit, as in a brake valve,

the output pressure should be specified as maximum or the range stated.

~ PEAK: The maximum pressure, usually of short duration.

~, PILOT: The @‘;ressure from the first stage or pilot stage of a valve which is dire¢ted to a subsequent
(usually second) stage of the valve to change its position.

~, PROOF: Prgssure above nominal system pressure of the component‘or system when the
application at defined test conditions must not lead to external leakage, permanent deformation, or
detrimental influence on function; the pressure which a component.must withstand ap a production
inspection test without damage, normally related to rated pressure:
~, RATED: The jhominal maximum input or operating pressure.

~, REFERENCE: The pressure against which another pressure can be compared of measured. This
pressure is arbifrary but agreed to and stipulated by/those involved with its intended use.

~, RESEAT: (1) The pressure at which a valve;'such as a check valve or a relief valye, will close so
that the flow reVerts to zero or to a specified leakage rate. (2) The pressure at which|the valve is
reseated and flgw is interrupted. (Also See Pressure Reseat)

~, RESPONSE:| The pressure atawvhich a function is initiated.

~, RETURN: Pressure caused by resistance to flow in the return line or by precharggd reservoirs, or
both. (Same ag Back Pressure)

~, SET: The prgssure; which a component is defined to provide for a defined operation.

~, STANDARD ATMOSPHERIC:—Mean-atmosphericpressureretated-to-seatevet-(corresponding to
the definition for the physical atmosphere 1013.25 mbar).

~, STATIC: The local pressure in a fluid that has no element due to velocity of the fluid.

~, SUCTION: The atmospheric pressure minus absolute pressure for values below atmospheric
pressure.

~, SWITCHING: The pressure at which a system or component is activated, deactivated, or reversed.
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PRESSURE, (Continued):

~, TOTAL: The

sum of the static and dynamic pressures at a location.

~, ULTIMATE: Same as Burst Pressure, Minimum. In the following terms PRESSURE becomes the
qualifier for another parameter.

~ AMPLIFIER: A component designed specifically for amplifying pressure signals, usually with high
impedance output. See also Amplifier.

~ ALTITUDE: T
mb or 29.92 in.}

~ CURVE: The
(See Figure 16)

~ DROOP: Theg
compensated p

~DROP: Ther
drop is measurg
fittings, which a
flow unless othe
differential pres
supply pressure
Valve Pressure
(ARP4493)

he height of an aircraft as measured from an atmospheric pressure |
1g. Commonly used to indicate flight levels.

pressure variation, expressed graphically in relation to.afother varia
Note the magnitude of the various pressure terms.

change in pressure from a higher level to a lowerfevel with flow of &
iImp or regulator.

eduction in fluid pressure due to flow. When applied to a fluid contro
d between given ports of the unit at a.given flow and does not includ
e installed in ports (normally the valtie applicable to a complete flow
rwise stated). (2) Specifically LOAD PRESSURE DROP P in a serV
sure between the control ports, €xpressed in psi. P = Pg-Pr-Po wheg
, PR is the return pressure,@nd Pg is the control orifice drop. (ARP4
Drop, Pg = Pg-PRr-P, is.the sum of the differential pressures across

bvel of 1013.23

ble; e.g., time.

pressure

unit, pressure
e the loss in
pattern at rated
o valve is the

re Pg is the
193). (3) Servo
the output stage.

~ GAIN: The rate of change of(oad pressure drop with input current at zero control flow (control ports

blocked), expre
the curve of loa
(ARP4493)

~ FLUCTUATIO

5sed in psi/ma.(kPa/ma). Pressure gain is usually specified as the a
j pressure drop versus current between +40% of maximum load preg

N:.The variation of pressure with time, usually occurring randomly.

erage slope of
bsure drop.

~ GRADIENT: The change in pressure value with distance in a steady-state flow.

~ HEAD: The equivalent height of a column of liquid required to produce a given pressure.

~ IMPULSE: A rapid rise and fall of pressure, or vice versa, of extremely short duration.

~ LOSS: The pressure loss is the reduction in pressure caused by resistance to flow or by an
extraction of energy that is not converted into useful work.

~ MISMATCH: The differential pressure in psi between the output pressures of the elements of a
tandem valve when the valve assembly is at hydraulic null. (ARP4493)
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FIGURE 17 - Graphical Representation of Arbitrary Pressure Versus Time Curve
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PRESSURE (Continued):

~ OPERATED: When a device is operated by application of pressure through a control port of ports
such as in a pressure control valve.

~ PULSATION: Periodical variation of pressure in synchronism with the operating speed of rotating

equipment.

~ RATIO: Numerical ratio of the value of two pressures.

~ RIPPLE: Per
equipment. (S3

~ RISE: Chang

energy recovery).

~ SURGE: Pre
pressure rise.

~ TRANSIENT:
~ UNDER LOAI
~ WAVE: A cycl

PRIMARY FLI
moment genera

PROPELLANT:
chamber gener
these. Specific
generator.

~, LIQUID: Ap

odical variation of pressure in synchronism with the operating speed
me as Pressure Pulsation.)

e in pressure from a lower level to a higher level (due to énergy addi

~—

Pressure rise or drop, or both, of extremely short duration with negli
D: The pressure reacting to a staticor dynamic load.

c variation of pressure with relative low amplitude and long period.
HT CONTROL: The stability and/or maneuvering control of aircraft U
Any agent used for consumption or combustion in a gas generator a

tes its gas, such as a fuel, oxidizer, additive, catalyst, and any comp
lly, a fuel,soxidant, or a combination or mixture of fuel and oxidant us

opellant in liquid form generally consisting of a single liquid (monopr:

of rotating

ion or kinetic

ssure rise and fall over a period of time; the maximum magnitude of & transient

pible energy.

sing force/

ors; i.e., aerodynamic control surfaces and propulsive thrust vectoring.

nd from which the
ound mixture of
ed in a gas

pbpellant) or two

liquids (a bipro

Ll FAY | - 1 FalH HP | Ll % H l ol £, 1 la l | |
ndarit). LAdITIPITS UT TITIYUITU PTUPTITIATTS TTUIUUT TUTIS SULTT do dlLUTIUIL,

gasoline,

Aerozine 50 and liquid hydrogen, and oxidants such as liquid oxygen, hydrogen percloride, and nitric

acid.

~, MONO-: A liquid propellant consisting of a single homogeneous chemical agent or substance
capable of producing a heated gas without the addition of a second substance. Examples are
hydrazine, ethylene oxide, hydrogen peroxide, and nitromethane. Monopropellants are stable at
ordinary atmospheric conditions, but decompose in the presence of heat or a catalyst, or both, to yield
decomposition gases and heat.
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PROPELLANT, (Continued):

~, SOLID: A propellant in solid form usually containing both the fuel and oxidizer combined or mixed
and formed into a monolithic (not powdered or granulated) grain. Solid propellants may be roughly
divided into two principal types: composite propellants, and double base propellants. However, this
division is not rigid and examples of propellants exist which actually fit both categories.

psi: Abbr. Pound per square inch, English system measure of pressure 1 psi = 6895 Pa (N/m2).

psia: Abbr. Pound per square inch, absolute, English unit of absolute pressure.
Pst: Abbr. Stati¢ pressure. Also written Pg;

PULSEJET: A jet-propulsion engine containing neither compressor nor turbine. Equipped with vanes
in the front which open and shut, to create thrust it takes in air in rapid_periodic bursts rather than

continuously.

PUMP: HYDRAULIC

~, AXIAL PISTAN: A pump utilizing multiple pistons arranged such that the pistons s{roke in sequence
as the pump driye shaft rotates. Normally, piston stroke'is determined by the angle between a swash
plate and the piston housing such that, at a given pump speed and swashplate angle, flow output will
be essentially cpnstant for any system pressure.

~, CENTRIFUGAL: A pump which creates(high fluid velocity through centrifugal actipn. Fluid
momentum is rgcovered as a pressure head at the pump outlet. A centrifugal pumpis not a positive
displacement device and output pressure remains essentially constant at constant speed for varying
output flows up fto pump cavitation:

~, FIXED DISPILACEMENT:<A\pumping unit in which the displaced volume is fixed Hy design; i.e., its
output at a fixed revolutions-per-minute-and-output-pressure cannot be varied. Pumpp outlet flow is
essentially constant for'any given pump speed regardless of system pressure level.

~, FREE PISTON:.-A reciprocating piston device that converts pneumatic power to hiydraulic power.
The free piston t it ; f f ased to a higher
hydraulic pressure. This allows the stored cold gas to be bled down to a lower pressure, thus
increasing the energy extraction from the pneumatic power source. The term "free piston" implies the
absence of a mechanical drive.

~, GEAR: A pump utilizing two or more counter rotating gears to provide a positive volume
displacement. Gear pumps are usually fixed displacement; and at a given speed, output flow is
essentially constant at any system pressure.

~, MECHANICAL VOLUME CONTROL: A variable delivery pump whose output per cycle is controlled
by external mechanical means.
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3. PUMP, (Continued):

~, PILOT CONTROL: A variable delivery pump whose output is controlled by the pressure at a control
port.

~, PRESSURE VOLUME CONTROL: A variable delivery pump whose output is controlled by its
discharge pressure.

~, SMART: A variable displacement, pressure-compensated hydraulic pump, where the displacement
and the pressurg and power setting may be controlled remotely, where transient cavftation protection,
reduced starting torque, built-in test and health monitoring and other optional featurels may be

provided.

~, VANE: A varjable or fixed displacement pump having a number of cavities such that the rotation
varies the volunpe of fluid entrapped between vanes which creates a pumping action|through positive
volume displacgment.

~, VARIABLE DJSPLACEMENT: A pumping unit in which the displaced volume is vdried by a control
mechanism. THe output can be controlled independently of pump speed (revolution$ per minute) by
varying the outgut volume per cycle (one revolution of thepump). This mechanism is typically a
pressure sensitive device, which reduces pump output flow when a preset pressure level is attained.
The pump will deliver only that output flow necessary to meet system flow demands.| Other variations
include servo cantrol pumps, constant torque and flow control hydraulic pumps, congtant or
programmable power (“smart”) pumps.

Pt: Abbr. Total pressure. Also written Py
PWM: Abbr. Pylse width modulation

Q
QA: Abbr. Qualjty assurance

QD: Abbr. Quidkdisconnect

QUAD VOTER: A voter that selects one common output to represent the four input signals or values.
QUADRUPLEX: An adjective meaning fourfold, as used for a four channel system.

QUADRUPLEX SYSTEM: A control system containing four signal paths so as to provide multiple
failure capability such as Single Fail Operative/Fail Safe, Dual Fail Operative/Fail Safe.

QUICK CHARGE: A charging rate that ranges from 0.2 to 0.5 C rate.
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3. (Continued):

QUICK CHARGE BATTERY: A nickel-cadmium battery that can be charged fully in 3to 5 h by a
constant-current charger and is also capable of continuous overcharge at this quick charge rate.

QUIESCENT CURRENT: The zero signal input current per coil in milliamperes for valves with
differential coil connections.

QUIESCENT FLOW: Total internal leakage of a complete hydraulic system or a branch of a hydraulic

system at rest;
closed or cente

R

RACK-AND-PIN
driven linear rag

RACK-AND-PIN
reduction input
output actuation
output torque.

RADIAL PISTO
eccentric cam.
accomplished b

:

.g., the magnitude of fluid flow through all stages of a servo valve w
d.

ION FLUID ACTUATOR: An actuator wherein the rotary motion is a
ks engaging a rotary output gear.

ION MECHANICAL ACTUATOR: A mechanigcal actuator generally ¢

jearing, outputting to a rotary pinion gear that'connects with a rack {c
force. May also be used with linear motian rack, coupling to a pinion]

N MOTOR: A motor utilizing mulfiple pistons arranged radially aroun

hen the valve is

Chieved by piston-

onsisting of
provide linear
to provide rotary

d a shaft with an

The pistons are pressurized in'sequence and the linear to rotary motjon conversion is

y the eccentric cam action.(OQutput speed control can be obtained by

input flow or controlling cam eccentricity.

RAMJET: A jet{
operation on th¢

propulsion engine-eontaining neither compressor nor turbine which d
air compressiaonaccomplished by the forward motion of the engine.

RAT: Acron. Rgm air turbinge

maximum aidin

RATE LIMIT: T$

e maximum velocity of the control system output. Usually, rate limit
load conditions with saturation signals applied to the servoactuator.

either varying

epends for its

is defined under

RATED CURRENT: The specified current increment from null in milliamperes to produce rated flow.
For three and four lead coils, rated current is the differential coil current.

RATED FLOW: Specified flow at steady-state conditions for a component or system; the nominal
maximum operating flow, applicable where control of that flow rate is not basic.

RATED FLOW GAIN: The change in output flow per unit current input p—

in/s

or
ma

flow gain will vary with the magnitude of the signal input and other variables.

3
m/s

. Incremental
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3. RATED (Continued):

~ LOAD: A specified steady-state load applied to the actuator for determining rated velocity. Usually,

rated load is an

opposing load.

~ POWER: The product of rated load and rated velocity, also called the Power Point. This point
usually determines the maximum power required from the actuation system.

~ PRESSURE:

The nominal maximum input or operating pressure.

~VELOCITY: T
at the actuation

READINESS: 1

RECONFIGUR/
functional operz
control element

REDUNDANCY
function.

REDUNDANCY
which detects a

failure is detectéd and isolated so as to maintain the same or a reduced level of ope

REDUNDANCY|
operate simulta

REDUNDANCY
inoperative until

REDUNDANT:
improving missi

he required actuation system output velocity when the specified rate
motion attach point. Rated velocity can be determined at any [0ad p

[he probability that material will perform satisfactorily uponrdemand.
ABLE: That characteristic of a fault-tolerant device-or system wherel]
tion, subsequent to a failure, is provided by reafrarnging or recombin
5. Sometimes referred to as self-repairing.

. The existence of more than one independent means of accomplish

MANAGEMENT: That portion of the system logic and control (hard
nd isolates failures in a fault-tolerant system; and reconfigures the sy

ACTIVE: That redundancy where all means for accomplishing a gi
neously and sharethe output load, rather than being activated when
STANDBY:«That redundancy where the alternative means of perfor

An adjective to denote the use of duplicate or alternate components {
przsafety or reliability.

d load is applied
osition.

y continued
ng the surviving

ing a given

vare or software)
stem after the
ation.

en function
needed.

ming a function is

needed, dnd-is activated upon failure of the primary means of performing the function.

or the purpose of

REDUNDANT ACTUATOR: A multichannel actuator design wherein the channels are identical, each
receiving the same input, connecting the individual outputs to form a common, or single, output.

REFERENCE PRESSURE: The pressure against which another pressure can be compared or
measured. This pressure is arbitrary but agreed to and stipulated by those involved with its intended

use.
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3. (Continued):

REGRESSIVE BURNING: A condition in which the mass flow produced by the propellant grain
decreases as the web is consumed due to decreasing area, decreasing burn rate, or both.

RELAXED STATIC STABILITY: (1) The use of automatic flight control augmentation design to relax
the conventional configuration constraints of the basic aircraft's aerodynamic static stability. (2) A
lessening of an aircraft's static stability to improve its maneuvering performance capability.

RELIABILITY: 7

for a specified interval, under stated operational and environmental conditions.

RELIABILITY E
matter, and the

RELIABILITY P
future time; for €
in performance

he probability that a system, subsystem, unit, or part will perform its

NGINEERING: That applied science concerned with utilizing matter,
bhysical forces involved to achieve material having knowmnbreliability

REDICTION: A method, or technique, used to predict the reliability g
xample, one derived method titled "the propagation of variance" mea
at given intervals of operation and, based on the operating paramete

ntended function

the properties of
characteristics.

f an item at a
sures the change
I changes,

predicts when the performance limits will be exceeded (thus a failure) and the numeiical value of

reliability.

RELIABILITY T
or until a predet

RELIABILITY, A
determined by t

RELIABILITY, D
incurring a dela

RELIABILITY, E
equipment undg

RELIABILITY, IN

ermined number of failures occur.

SSESSED: The reliability.6f an item determined within stated confid
psts, or using failure data_ and compared to nominally identical items.

ISPATCH: The probability that a scheduled or planned flight will dep
(technical) or ¢ancellation (technical).

STIMATED: A reliability factor that is postulated for a system, a sub
r specified conditions of test or use.

EST: Testing a material sample under specified conditions for predetermined periods

ence limits,

art without

Bystem, or

NHERENT: The reliability potential in a given design configuration Wfl\en used in

accordance witt

4l pu | H +Ei F
T UTolylt ospTuliteativlt.

RELIABILITY, MISSION: The probability that a system or an item will give specified performance for
the duration of a mission when used in the manner and for the purpose intended, given that the item is
functioning properly at the start of the mission.

RELIEF VALVE: A valve automatically releasing pressure higher than its setting; see Pressure Relief
Valve and Thermal Relief Valve.
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3. (Continued):

REMOVAL AND REPAIR:

a.

REMOVAL, CONFIRMED: A removal where a failure or defect is found that substantiates the

reason for removal.

REMOVAL, JUSTIFIED: The total removals of some unit may include items removed for
maintenance convenience, as well as those for which no problems are found, and those for which

REMOVAL, SCHEDULED:

(1) Removal of an item when the hard time limit is reached
(2) Remova] of an "On-Condition" item during a scheduled périodic inspection of

REMOVAL, UNSCHEDULED: The removal of an item brought about as a result
suspect malfunction or defect or both at a time otherthan scheduled maintenanc
test. It includes:

(1) All conditions monitored items
(2) Only those on-condition items removed (rior to their scheduled check
(3) Only those hard-time items removed-prior to their schedule

REPAIR: The restoration of an item\to a serviceable condition. Repair includes
documentation.

REPAIRABLE ITEM: An itemthat can be restored to perform all of its required ft
corrective maintenance.

REPAIR CY[CLE: The’period that elapses from the time the item is removed in a
condition to [the_ time it is returned to stock in a serviceable condition.

are justified.

is found, which
be found.

test

of a known or
e, inspection, or

birworthiness

nctions by

repairable

REPAIR, ESSENTIAC—Onty those Tepairs necessary to ensure thatthe enditem

mission efficiently and safely.

will fulfill its

REPAIR/OVERHAUL, MODULAR: Application of maintenance procedures and techniques that
concentrate attention to a defective subassembly or module and its repair or overhaul, in lieu of

treating the complete assembly as an entity for all maintenance actions.

REPAIR PART, HIGH MORTALITY: A repair part with failures anticipated or actu
per 100 end items per year.

al, of 30 or more

-02 -



https://saenorm.com/api/?name=69e2755b5a178231c067726c00479043

