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CHAPTER 1 - GENERAL PRESSURE TERMS AND DEFINITIONS
TERMS DEFINITIONS

Absolute Pres

Ambient Press

Atmospheric P

Breakout Pres

Burst Pressur

Burst Pressur

(Ultimate Pre

Certification

Class of Hydr|

Control Press
(Pilot Pressu

Cracking Pres

sure

ure

ressure

Pressure value using absolute vacuum as a
reference.

The static pressure surrounding a component.

Absolute pressure of the atmosphere at a given
location and time.

Eure

b Actual

e, Minimum

ssure)

Pressure

aulic System

ure
re)

sure

The pressure required to overcome.static
friction in a component.

Pressure at which a component burstp, exhibits
massive leakage due to permanent or
non-permanent structural-failure, or due to
structural deflection.

Pressure during burst pressure testing up to
which no externally visible bursting and no
significant.external leakage occurs|
Deformation and permanent set are pprmitted.
Functiontmay be impaired.

The ‘authorized pressure for formal pcceptance
tests.

A pressure standard for a military pircraft
hydraulic system based-on the nomingl pump
output pressure or other supply prefssure,

defined in ISO 6771.

The pressure required to control or| influence
any motion or change in motion.

The pressure at which a valve becoqes unseated

Cut-out Press

Differential

ure

Pressure

and begins to pass fluid

The pressure at which the sequence of reduced
flow of a component or system begins.

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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TERMS

Dynamic Pressure

Flushing Pressure

Gauge Pressure

Idling Pressure

DEFINITIONS

That portion of the local pressure in a fluid,
which is recovered when the fluid is brought to
rest.

Pressure required to flush a system at defined
conditions (for instance: at defined flow).

Absolute pressure minus atmospheric pressure.

Pressure required to maintain a system or

Inlet Pressure

(Supply Pressurp)

Internal Pressufe

Maximum Pressur

1t*J

Minimum Operatipg Pressure

14

Minimum Pressurg

Maximum Permiss

No-Flow Valve Pressure Gain

No-Load Pressure

Nominal Pressure

ble Pressure

component at the idling speed, or flgw.

Pressure at the inlet of a component.

The pressure inside a system or compdgnent.

The highest transient pressure that dan occur
temporarily.

The lowest pressure at which a system or
component must function.

The lowest‘®ransient pressure that can occur
temporarity.

The thighest pressure that is permitted for
safety reasons.

Ratio of change in controlled pressure to the
corresponding change of a controllingl variable
at no flow.

Pressure required to maintain a system at a
specified speed with no external load|

The general pressure setting of the system.

(System Pressurel

(Rated Pressure)

Operating Pressure

Opposing Load Pressure

Outlet Pressure

Peak Pressure

The pressure available to a component or system
during normal operation.

Pressure acting to oppose operating pressure.
Pressure at the outlet of a component.

Maximum pressure, usually of short duration.
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Precharge Pressure
(Inflation Pressure)

Pressure

Pressure Curve

DEFINITIONS

The pressure at which a component i
charged or inflated.

s initially

Pressure is defined as fluid force per unit

area. Pressure in a fluid at rest
all directions.

is equal in

Pressure variation, expressed graphically in
relation to another variable, for example, time.

Pressure Droop

Pressure Fluckuation

Pressure Gradfent

Pressure Head

Pressure Impufse

Pressure Loss
(Pressure Drop)

Pressure Pulsation
(Pressure Ripple)

Pressure Ratio

Pressure Rise

Change in pressure from a higher le
lower level with flow of a pressure
pump or regulator.

Variation of pressure withotime, us
occurring randomly.

The change in pressure value with d
steady-state flow.

Equivalent height of a column of 1i

required to-produce a given pressure.

A rapid «dse and fall of pressure,
versa, of extremely short duration.

Pressure loss is the reduction in p
caused by resistance to flow or by

extraction of energy that is not co
useful work. h

Periodical variation of pressure in
with the operating speed of rotatin

Numerical ratio of the value of two

Change in pressure from a low

hinhay loaval ¢(dups +a an
'l'”l'bl LA A IR} AR A"A" L4 L]

vel to a
-compensated

1ally

istance in a

quid

p

br vice

Fessure

RNy
hverted into

synchronism
) equipment.
pressures.

p] to a

h or kinetic

Pressure Surge

Pressure Transient

Pressure Under Load
(Load Pressure)

Fal Fakl
CHetT gy

energy recovery).

Pressure rise and fall over a period of time.

Pressure rise or drop, or both, of extremely
short duration with negligible energy.

The pressure reacting to a static or dynamic

load.
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Pressure HWave

Proof Pressure

Rated Pressure

DEFINITIONS

A cyclic variation of pressure with relative

low amplitude and long period.

Pressure above nominal system pressure of the
component or system the application of which,

at defined test conditions, must not

lead to

external leakage, permanent deformation, or any

detrimental influence on function.

See nominal pressure.

Reference Prest

Reseat Pressurg
Response Pressu
Return Pressure
{Back Pressure

Set Pressure

Standard Atmosy

Static Pressurg

Suction Pressury

Switching Pressg

ure

re

heric Pressure

ure

The pressure established as a refevepce value.

The pressure at which the valve is reseated and

flow is interrupted.

The pressure at which_a<{function is

initiated.

Pressure caused by.resistance to floy in the

return Tine or by precharged reservo
both.

rs, or

The pressuré‘which a component is depigned to

provide for a defined operation.
Mean atmospheric pressure related to
(corresponding to the definition for
physical atmosphere 1013.25 mbar).

The local pressure in a fluid that h
element due to velocity of the fluid

Atmospheric pressure minus absolute

for values below atmospheric pressure.

The pressure at which a system or a

sea level
the

AS No
pressure
D

component

js activated, deactivated, or reverss

Jo

Total Pressure

The sum of the static and dynamic pressures at

a location.
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FIGURE 1 - Graphical Presentation of an Arbitrary Pressure Curve
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Case Drain Flow

Cavitation

CHAPTER 2 - GENERAL FLOW TERMS AND DEFINITIONS

DEFINITIONS

Cooling flow and internal leakage of

a

hydraulic pump or motor to the housing and out

of the case drain port, not provided
models.

in all

Formation of cavities, either gaseous or vapor,

within a liquid stream, which occurs

where the

Choked Flow

External Leakage

Flow

Flow Surge (Sur

Internal Leakage

Laminar Flow

Leakage

ge)

pressure is locally reduced to vapor
of the liquid. It may include gashc
of solution in the Tiquid as pressury
reduced (soft cavitation).

Flow of a compressible flgid (gas),
the speed of sound in_the fluid at t
of a control section:

Leakage from the<interior of a devic
exterior, othercthan out of the flui

Quantity ofla fluid (volume or mass)

pressure
bming out
R

imited by
he throat

b to the
i ports.

crossing

the transverse plane of a flow path per unit of

time. Gas volume flow may be expres
standard reference conditions of sea

ted at
level

atmospheric pressure and ambient temperature.

Temporary rise and fall of flow.
Leakage between internal cavities of

Flow of a fluid characterized by the

a device.

gliding of

fluid layers (laminae) past one another in

orderly fashion.

No-Load Valve Flow Gain

Null Leakage

Quiescent Flow

Flow through a passage that is in ;hqominally

cltosed—posttiomor—at—atocation;
normally should permit no flow.

ch

The increment of valve flow per change in valve

input variable at no load across the

output.

Internal lTeakage of a valve when output flow is

negligible.

Total internal leakage of a complete

hydraulic

system or a branch of a hydraulic system at

rest.
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TERMS DEFINITIONS

Rated Flow Specified flow at steady-state conditions for a
component or system.

Seepage Occurrence of extremely slight fluid at the

Turbulent Flow

surface of a component or part of a hydraulic
system, normally due to “"breathing” of seals
under cyclic pressure load. No drops are
allowed over an extended period of observation.

Flow of a fluid characterized by the random

Weepage

motion of Tiutd partictes im girectjons
transverse to the direction of thédmain flow.

Occurrence of slight fluid at\ the syirface of
the sliding parts, such as piston rpds, pump
shafts, and valve spools,.due to wiping of
fluid from the wettedssurface by sepls or
scrapers. Drops of fluids may be fprmed after
a number of actuation cycles, to be| defined.
If there is no relative motion, such as at
parting lines, weepage must not occpr.
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TERMS

CHAPTER 3 - GENERAL TEMPERATURE TERMS AND DEFINITIONS

Ambient Temperature

Autoignition Temperature

DEFINITIONS

Temperature of the environment in whi
apparatus is working.

Temperature at which the fluid flashe

ch the

s into

flame without an external ignition source and

continues burning.

Actual value is to be

determined by one of several approved test

Cold Start Temgerature

Equipment Tempdrature

Flash Point

Fluid Temperatyre

Inlet Temperature

Maximum Fluid Temperature

Normal Fluid Temperatire

Outlet Temperatire

Pour Point

Temperature Range of the Fluid

ra

methods.

The temperature at which the hydraul

c system

will start to operate, but need not pecessarily

meet full performance.

Temperature of the unitiat a specified position
and measured at a specified point, normally at

the surface.

Temperature at which a fluid gives of
sufficient vapor to cause it to igni{
small flamesds applied, under contro]
conditionsy

Temperature of the fluid measured at
specified point in the system.

Fluid temperature at the plane of thg
port.

Highest fluid temperature in the syst
which the fluid is intended to be opg

f

e when a
led

a

inlet

em at
rated.

The stabilized fluid temperature normally

reached during continuous operation.

outlet

Lowest temperature at which a fluid will flow

under specified conditions.

Specified range of fluid temperature

that

should not be exceeded for satisfactory

operation of a system.
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Type of Hydraulic System

DEFINITIONS

A classification standard for a military
aircraft hydraulic system based on minimum and
maximum allowable fluid temperatures, defined
in ISO 6771 as:

Type I -54 to +71°C (-65 to +160°F)
Type II -54 to 135°C (-65 to +275°F)
Type II1 -54 to 232°C (-65 to +450°F)

Note:

The upper limit of Type III was redéced from
+232°C (+450°F) to +199°C (+390°F) by the U.S.
in recognition of hydraulic fluid 1jmitations.
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CHAPTER 4 - CONTROL/ACTUATION SYSTEM TERMINOLOGY

Control/actuation systems are used in aircraft, missiles, and other aerospace
vehicles for actuating flight control surfaces, engine air inlets and exhaust
nozzles, and other services that require precise positioning.

ABBREVIATIONS:

dB  decibel

PWM pulse width modulated

LRU 1ine repldceable unit

CONTROL SYSTEM |CLASSIFICATION:

TERMS DEFINITIONS

—

A control system that maintains optimum system
performance by autematically changing system
parameters.

Adaptive Contrg

Bistable and Trlistable Control A control system in which the power to control
the Toad_#s fully "on" in either polarity
(bistable), or fully "on" in one polarity,
"off!l, "or fully "on" in the other polarity
(tristable). These systems are somefimes
called "on-off" systems or "bang-bang"

systems. When the time duration of the
application of power is modulated by|the input,
the system is called putse width modyiated
(PHM) .

Closed-Loop Conftrol System A control system in which the command is
compared with a measurement of system output
and the resulting error signal is usqd to drive
the load towards the desired output.| Fig. 2
tTrustrates a crosed=1oop control System.

Command Input An input that represents the desired output of
the control system.

Control System A system in which deliberate guidance or
manipulation is used to achieve a prescribed
value of a variable. A control system has at
least one input and one output.

Error Signal The output of the summing point where algebraic
summation of two or more control loop variables
is performed.
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SUMMING
POINT OUTPUT
COMMAND <+ > FORWARD-LOOP ~ >
INPUT _$ ERROR | o TROL ELEMENTS
SIGNAL
FEEDBACK
S IGNAL
FEEOBACK -LOOP
L— CONTROL 4'—/
' ELEMENTS
FIGURE 2 - Closed-Loop, Control System
TERMS DEFINITIONS

Feedback-Loop Control Elements

Feedback Sigpal

Forward-Loop

Integral Con

Loop

Control-Elements

Elements in a closed-loop control
provide the feedback signal of the
function of the output that can be
with the reference input.

The signal used to cancel further
the command is carried out.

Elements situated between the erro
the output of the control system.

system that
output, or a
compared

action when

r signal and

that uses integration in the
control loop elements to provide an output in

response to an error signal. This
to as a Type N system, where N is

the integration.
refer to text books.

For more complete

is referred
the order of
explanation

The signal path in a closed-loop control system
beginning with the error signal and ending with
the resultant feedback signal that functionally
interconnects the forward-loop and
feedback-1oop elements.
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CCNTROL
INPUT ouUTPUT
P ELEMENTS
FIGURE 3 - Open-Loop Control System
TERMS DEFINITIONS

Open-Loop Control System

QOutput

Proportional Control—(Type 0)

A control system in which gain and p
elements are used to provide an outp
direct response to a command without
comparison. Fig. 3 illustrates an o
control system.

The controlled variable resulting fr
of the control system.

A control system that uses proportio
and feedback control elements to pro
output in response to the error. sign

bwer
ut in

feedback
pen-1oop

om activity

hal forward
vide an
hl. This

Summing Point

CONTROL SYSTEM TECHNOLOGY

3o oo L Py Trrmma—0 PO S |
Fo TRUTLTITCU LUV do o 1TypPpe U LUNTLTUT o

stem.

Any point in a control system where an
algebraic summation of two or more control-loop

variables is performed.

An actuation system is a means of power utilization for controlling a specific

output variable.

controller, power modulator, actuator, and feedback element (if used).
illustrates a complete servo actuation system including controller and power

modulator, or both.
in the servoactuator.

separate controller, such as a simple hydraulic power boost cylinder.

Actuation systems include a power source, power converter,

Fig. 4

The controller is basically electronics and is not included
Fig. 5 shows a simple servo actuation system without a
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TERMS DEFINITIONS
Actuator The component of the actuation system that does

Controller

work or dissipates energy to control a load.
Actuator output is achieved by conversion of
energy from the power system or load into
mechanical work, torque, or force.

The component of the actuation system that
controls the power modulator as a function of

the command or error signal.

Many of the

Feedback Element

Motion Converter

Power Converter

Power Modulator

etectronic—controHers—have—dyna
compensation as well as signifits
they must be recognized as séparg
in the actuator loop.

The component of the actuation sy
measures the systemcoutput and ty

1ic
nt gain, so
te components

stem that
ansforms it in

to a form compatible with the command signal.

The component. of the actuation sy
converts the-motion of the actuaf
motion of .the load. For example
convertssrotary motion into lineg
arm converts linear motion into

The-component of the power systen
transforms energy from the power
form compatible with the servoact
requirements.

The component of the actuation sy
regulates the potential energy of
source to the actuator as a funct
controller output. In a simple |
boost system, which has no separg
the power modulator controls the
actuator directly as a function ¢

stem that

or in to the
a ball screw
r and a crank

otary.

0 that
source in to a
uator

stem that

the power

ion of
ydraulic power
te controller,
power to the
f the command

Power Source

Power System

Servoactuator

or error signal. See Fig. 5.

The component that supplies energy for load

actuation.

The power system generates, condi

tions, and

distributes power to the servoactuator. It is
not a part of the servo actuation system.

An assembly of a controller, an actuator, and
feedback element(s), typically packaged
together as a single line replaceable unit

(LRU) .
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CONTROL SYSTEM PERFORMANCE

TERMS DEFINITIONS

Aiding or Opposing Load An aiding load is a force or torque on the
actuator, provided by load restoration or
inertia, or both, that acts in the same
direction as the desired direction of load
motion. A force or torque that acts in the
direction resisting motion is called an

Backlash

Back-Up Stiffn

Bandwidth (Ban

Bias Load

Closed-Loop Fr

opposing load.

ESS

dpass)

equency Response

The uncontrolled load motion, du¢

in actuation elements including th
point, and usually expressed~in te
absolute Toad motion.

The mechanical stiffness of the ac
point(s) through which load reacti
transmitted.

The frequencyrange over which the

system has acceptable dynamic resppnse.

spectrum extends from DC up to a s
frequency, which is usually the fr
the open-loop amplitude ratio has
dB),- and the closed-1oop response
3.dB. For a first-order system th
response is down 3 dB with 45 deg

A steady-state load that is unidir
constant over full load travel.

to clearance
e load attach
rms of

tuator attach
on forces are

actuation
This
pecified
equency where
unity gain (0
is down

e closed-1oop
phase lag.

ectional and

The frequency response between command input

and control system output with the
signal summed with command.
response for a closed-loop system
specified as closed-loop frequencyl

feedback

Actuation system

is usually
response.

Control Bandpass

Coulomb Fricti

Decibel (dB)

Drive Stiffnes
Stiffness)

on Load

s (Actuator

See Bandwidth.
A constant friction load opposing
A unit of measure used to express

ratio of control input and output.
20 logjo (Amplitude Out/Amplitude

motion.

amplitude
Decibels =
In.

The stiffness of the actuator between the

mounting and output motion attach
is the resultant of the mechanical
the load carrying elements and of
system stiffness.

points. It
stiffness of
the actuation
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Duty Cycle

Dynamic Impedance (Stiffness)

DEFINITIONS

A description of the load throughout the total
mission time with sufficient detail to
determine load velocity requirements, frequency

of occurrence, and dynamic load
characteristics.

A complete duty cycle

description defines the actuation energy

required for the total mission.

The impedance associated with the output
deflections of an active closed-loop actuation

systemcaused—by—externaHy—apphied, dynamic
forces (usually sinusoidal) over.aspecified

frequency range.

Dynamic impedance

includes

the load mass or inertia, load friction, system
stiffness, and any other load-relatpd

compliance effects. Since“t is a

quantity, the term, Dynamic Impedante,

complex
is

preferred to the term,“Dynamic Stiffness.

Fluid Bulk Modulus (Bulk Modulus) Fluid bulk modulus.of a trapped flulid volume is:

incremental pressure

Fluid Stiffndss

Frequency Regponse (Bode Plot)

B (incremental volume/total volume)

The pressurized fluid chamber on each side of

the *pi'ston in an actuator contains
volume of fluid when the
pull. The trapped fluid
opposing change in fluid
external load is applied

The complex ratio of the actuation
output to the command input, while

a trapped

control valve is at
exerts stifffness,
volume, when an

to the pigton.

system
the input is

cycled sinusoidally and the frequercy is

varied.

Frequency response is usugily

presented as a combined plot of noymalized
amplitude ratio in dB, and of the input to

Gain Crossover, Phase-Margin
Frequency

output phase angle, in degrees, veysus the
logarithm of frequency (called a Bode plot).

The point on the Bode plot of the transfer
function at which the magnitude crosses over

unity:
LogpG(jw) = O dB

where w is the oscillation frequency, in
radians per second, and j is the square root of

minus one.

The frequency at gain crossover is called the

phase-margin frequency.
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TERMS

Gain Margin

Hysteresis

DEFINITIONS

A measure of system stability defined as the
reciprocal of the magnitude of the open loop
gain at 180 deg of phase lag crossover
frequency usually expressed in dB.

The difference in actuation system input that
yields the same output command level during a
complete cycle of input command when cycled
throughout the full range of travel. The
cycling rate must be significantly below the

Inertia Load

Infinite Frequgncy Stiffness
(Frequency-Independent
Dynamic Stiffnelss)

Input/Output Cufve

Linearity

Load Natural Frequency

control bandpass so that velocity error signals
are not included in this parameten;

A load opposing any change incthe state of
motion and proportional to load acceleration
and inertia.

The stiffness associated with the output
deflections of an active actuation system
caused by externally applied loads where the
frequency of the,load disturbance is
significantly<above the bandpass of the
actuation system. Since the system qannot
actively react against high frequency load
disturbances, this stiffness is identical to
stiffness to ground at frequencies wgll beyond
the (system bandwidth. See Fig. 6, 1dad inertia
ex¢luded.

The graphic representation of actuatijon system
output versus command input. This ig usually a
continuous plot throughout a complete cycle
between plus and minus rated commands. The
cycling rate must be significantly below
control bandpass so that velocity errjor signal
is not included in this parameter.

curve
conforms to a straight line under specified
load conditions, usually expressed as
percentage of rated command.

The undamped resonant frequency of the load
mass coupled with the load related stiffness.
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yhere W is the oscillation frequency of the applied forces,
in radians per second, and j the square root of minus one.

FIGURE 6 - Actuator Stiffness Determination
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TERMS
Low Frequency Stiffness

(Frequency Dependent Dynamic
Stiffness)

Misalignment Load

DEFINITIONS

The stiffness associated with the output
deflection of an active actuation system

caused by externally applied loads where the
frequency of the load disturbance is within the
bandpass (bandwidth) of the actuation system.

A force component perpendicular to the actuator
output motion, which is the resultant of a load
not in line with the actuation output.

No-Load Velocit

Normal Output C

Normal OQutput G

Open-Loop Frequ

Overshoot

Phase Crossover

Frequency

Phase Margin

Rated Continuou

Rate Limit

jirve

bncy Response

, Gain Margin

The output velocity of the actuation
measured with no external load. Maxi
no-load velocity is determined with 4§
saturation input to the power modulat

The Tocus of the midpoints—of a compl
input/output curve. This Tocus is tH
zero-hysteresis output. turve.

The slope of the qormal output curve
of output/input,

The frequency response between commar
and controlsystem feedback signal wi
feedback Toop closure.

The ciincrement by which the output exg
fiimal value when responding to a step
usually expressed as a percentage of

The point on the Bode plot of the tra
function at which the phase angle is
degrees. The frequency at which phas

system
mum

or.
ete
e

in units

d input
th no

eeds the
command,
the output.

nsfer
-180
e

crossover occurs is called the gain margin

frequency.

A measure of system stability defined

s Power

nh:cn 131’1
Prraot—ray

phase lag

+n bha added +o achiove 120
A4 L= A~ AN\ o A" B B B R g ) TN

at the open loop frequency

as the
deg of
response

corresponding to O dB amplitude ratio.

The maximum power that can be deliver
actuation system for an indefinite pe
without sustaining damage or reducing

ed by the
riod
1ife.

The maximum velocity of the control system

output. Usually, rate limit is defin
aiding load condition with saturation
applied to the servoactuator.

ed under
signals
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Rated Load A specified steady-state load applied to the

Rated Power

Rated Velocity

Resolution

Slew Rate

Spring Load

Stall Load

Stiffness

actuator for determining rated velocity.
Usually, rated load is an opposing load.

The power required at rated load and rated
velocity, also called the power point. This
point usually determines the maximum power

required from the actuation system.

The required actuation system output velocity

ernarifiad—ratad - losd3

when—the—specified—roted—toadis—applied at the
actuation motion attach point. Ratged velocity
can be determined at any load posttion.

The accuracy with which the actuatid
output can be positioned.« Output aq
usually expressed in absolute terms
position resolution of"0.5 degrees.

The steady-state output velocity of
actuation systemiin response to a st
command. SlewState is usually deter
the average velocity between 10 and
position £so as to avoid actuator a(
and deceleration effects) when both
dynamic loads are imposed at the se
output.

n system
curacy is
that is, a

the

fep input
mined by
90% of load
celeration
static and
rvoactuator

A load that varies proportionally w

aerodynamic forces on a movable sur
thrust deflection reaction forces o

position. This load may be caused ty

th load

ace, or by
a movable

nozzle element. The load can be either
opposing or aiding, depending on output

position and motion direction.

The steady-state force or torque from the

actuator at zero velocity, when the

Stiffness to Ground

controller

has a saturated input. It is the Toad that the

servoactuator cannot overpower.

Force or torque per unit displacement.

The combined stiffness of all spring rates that

determines the spatial reference of

the load

mass. This term is frequency dependent due to
servoloop characteristics. Stiffness to
ground, in conjunction with the load inertia,
determines the load natural frequency. See

Fig. 6.
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TERMS

System Resonance

Threshoid

DEFINITIONS

The closed-loop resonant frequency observed
with complete system operation. The system
resonance is Tower than the load natural
frequency due to dynamic effects of system
control elements, damping, and backlash.

The increment of input required to produce a
change of actuation system output. Threshold
is normally specified as the input increment
required to reverse the direction of output

Torque-to-Inerti
to-Mass Ratio

Transient Respong

Velocity Gain

Velocity vs Forc
Characteristic

Viscous Friction

B or Force-

e or Torque

Load

motion when the input is cycled at a v
sufficiently low to minimize dynamig, ‘e

The ratio of actuator shall load\ capab
rotary actuator inertia or limear actu
mass.
actuator output acceleration.

The time response of. the actuation sys
output, following @ transient command
Step response is #sually specified as
required to reach a particular percent
the final output, along with Timits on
percentage . overshoot.

The proportional change of actuator ve
with.@rror signal. This parameter is
specified for no-load conditions and i
measured open loop.

The curves of steady-state velocity vs
steady-state force or torque when the
is driven by the power modulator with
values of signal input.

ate
ffects.

ility to
ator

This ratio determines:the maximum

tem
input.
the time

age of
the

locity
usually
s usually

actuator
constant

1 to load

A Toad opposing motion and proportionad
velocity. ,
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CHAPTER 5 - FAULT-TOLERANT CONTROL/ACTUATION TERMINOLOGY

Terms and definitions peculiar to fault-tolerant control/actuation are presented

in this chapter.

ABBREVIATIONS

ACT active controls technology

AFCS automatic flight control system
CAS control augmentation system

CBL control-by-light

CBHW controt=by=wire

DFO dual fail operative

FCS flight control system

FS fail safe

IAP intdgrated actuator package

LRU 1ind replaceable unit

MFCS manyal flight control system
MTBF mear] time between failures

MTBR mear] time between removals
MTBJR mear] time between justified removals
SAS stahility augmentation system
SFO single fail operative

TBO timd between overhauls
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NORMAL OPERATION

TERMS

Active

DEFINITIONS

An adjective that describes:

A system or portion of a system that is in
control on line, in contrast to being in
standby.

The operational status of a servo control
device after a failure if the device is

Active Controls [Technology

Lateral and Directional Stability Augmentation, or both

activated or remains 1n control.

An airplane design concept in which vehicle
performance, weight, and economic
characteristics are optimizedythrough|a
reliance on automatic subsystems within the
flight control system tolaugment the airplane's
stability, to reduce the designing logds
(through load reduction or redistribution and
structural mode damping), and to manage the
airplane's configuration for aerodynamic
efficiency. Active control functions|include:

Pitch Stability Augmentation

Angle-of-Attack Limiting
Wing-Load Alleviation
Maneuver-Load Control
Gust=Load Alleviation
Flutter-Mode Control

Ride Smoothing

Adaptive Flight Control SysStem A flight control system having the ca;abi]ity

to vary its performance parameters in|(flight

and thus adapt to the changing flight

conditions so that the vehicle's strugtural

integrity and stability limitations ane not
i

avecandad rinn rr1+1r~:1 nhacac Af 'F] ght'

cActCoto—oU T g —Ct Tt Tt aT—pHaotTo—oH
b= L
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TERMS

Automatic Flight Control Systems

DEFINITIONS

Automatic flight control systems consist of
electrical, mechanical, and hydraulic

components that generate and transmi

t automatic

control commands which provide pilot assistance
or relief through automatic or semiautomatic
flight path control or which automatically
control airframe response to disturbances.

This classification includes automatic pilots,

stick or wheel steering, autothrottl
similar control mechanizations.

es, and

Control Augumgntation System

Control Authotity

AFCS functions include:

Airspeed Hold
Approach
All-Heather Landing
Altitude Hold
Altitude Select Automatic Vectoring
Attitude Hold Autothrottle

(Pitch and Roll) Heading Hold
Autobrake Heading Select
Autoland Mach Hold
Automatic Carrier Landing

Automatic Navi

Automatic Instrument

Low

gation

Automatic-Terrain Fgllowing

Modes

A function of the flight control sysgtem,

including command shaping, sensors,
etcy; that perform in such a manner
augment the static and dynamic stabi
maneuver response of the aircraft.

actuators,
so as to
lity, and
When

considered as an entity it is essenfjially a

closed-loop tracking control system,
to pilot commands.

responding

The amount of control surface or thrust vector
deflection that can be produced by AFCS signals
relative to the total available confrol

deflection.
the word electrical, or abbreviation

This phrase is often preceded by

s such as

Control-By-Light (Fly-By-Light)
System

Control-By-Wire (Fly-By-Wire
CAS-By-Wire) System

CAS or SAS, in order to be more expl

icit.

A control system wherein control information is
transmitted by light through a fiberoptic

cable.

A true CBL system does not have CBW or

mechanical backup, nor CBW or mechanical

override.

A control system wherein control information is

transmitted completely by electrical

means.
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TERMS

Hydraulic Booster

Integrated Actuator Package

DEFINITIONS

The use of hydraulic power actuation to reduce

the pilot effort needed for control of

a

vehicle wherein the actuator output force is in

direct proportion to the manual input

force.

An actuator package wherein a power converter

is contained within the package.
servoactuator with an electric-motor-d

Usually a

riven

pump and fluid reservoir in a single LRU.

Manual Flight Cqg
System (MFCS)

Paraliel Servo

Pseudo Fly-By-MWi

Series Servo

ntrol

Manual flight control systems consist
electrical, mechanical, and hydrauligc
components that transmit pilot commang

of

s, Or

generate and convey commands that augment pilot

control commands, and therebypaccompli
control functions. This classificatig
includes the longitudinal, tateral diy
1ift, drag, and variable geometry cont
systems. In addition," their associatg
augmentation, performance limiting, an
devices are included. A manual flight
system does not\include vehicle motion
flight path sensors.

A servo located in a control system sg
servo_output drives in parallel with {
inputss This arrangement usually is ug
actuators that perform an alternate fu
that of the pilot. The parallel servd
backdrives the pilot controls in addit
driving the actuator control valve.

An FBW control system having a means 1
mechanically control or override the
servoactuators.

A servo located in a control system sd

This arrangement is commonly used with
actuators to superimpose control on pr
paraliel commands.

sh flight
n
ectional,
rol

d
d control
control
or

that the
he major
ed with
nction to
output
jon to

that the

input.

SAS
imary or

The series servo output

does not cause motion at the major input and

may be introduced automatically withou
command.

t a pilot
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Stability Augmentation System

DEFINITIONS

A function of the flight control system,
including sensors, actuators, etc., that
perform in such a manner so as to augment the
basic dynamic stability of the aircraft. MWhen
considered as an entity, it is essentially a
closed-loop regulator control system. The SAS
generally has limited authority. To prevent
undesirable coupling between the SAS signals
and the pilot inputs, SAS signals are normally
introduced by a series servo that does not

FAILURE MODE$

Failure

Fail-Functional

Fail-Hardove

=

o et3cole metqeﬁ or fe‘:ees
Lauot OLUTLUN 0

A deficiency in system operation cgused by a
change in the functional«characteristics of a
system component. In dealing with
fault-tolerant flight‘control systems, a
failure occurs when & device within the system
fails to functioniwithin prescribe$ Timits
without regard“to the cause of the|failure.

Thus a failure may be:

1) Any-Toss of function of any element within
the control system

23 Loss of supply power to the sygtem

3y  Uncommanded hardover conditiony or loss of
control intelligence at the signal input

4) Any out-of-tolerance condition|that exceeds
normal operating limits.

A limited case of fail-operative wphere
performance is significantly degrafled following
a failure.

The type of failure where the outppt of the
failed element is at an extreme copdition. In

Fail-Neutral

Fail-Open

cases having a polarity of output, a hardover
failure may be of either polarity.

A specific case of fail-passive where the
control device or system fails to a passive
null or locked-at-null condition.

The type of failure where the failed element
disconnects the normal control path within a
device. Such a failure either prevents the
signal from passing or seriously alters the
signal that passes through a system.
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TERMS DEFINITIONS .

A condition or system where operation continues
after a failure with either no loss, or an
acceptable loss of performance.

Fail-Operative

A condition or requirement where the failed
device or system ceases to create any active
output. In the purest sense, a device that
fails passively would simply remove its
presence from the control system. However, a
device is still considered fail-passive if it
T acts only ap an
additional load.

Fail-Passive

In any system or subsystem, the failure of any
single element, component or connection during
any one flight may occur, regardless ¢f its
probability. In a fail safe system, such
single failure does not prevent continued safe
flight and landing, .or significantly reduce the
capability of the airplane or the abi]ity of
the crew to cope with the resulting failure
condition.

Fail-Safe

The manner. @n which a device can or di{d fail.
Simple devices may have only one faillre mode;
whereas,-more complex devices usually|have
several failure modes.

Failure Mode

The” probable number of times that a system or
component fails during a given time of cyclic
period of operation.

Failure Rate

FAILURE DETECTION AND MONITORING

Detection-Correc

tion System

Fault Isolation

The type of fault-tolerant system wher
failure or out-of-operating-tolerance

is detected and corrective action is t
autol i

e a
condition
aken

hing to a

standby channel or, if two or more channels 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 detection-correction. HWith
detection-correction systems, it is possible to
use a model of an active channel as a reference
channel in order to extend the failure
capability of the system.

The process of determining the location of a
fault to the extent necessary to effect a
repair.
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Fault Ltocalization

Mode1

Moni tor

DEFINITIONS

The process of determining the approximate

location of a fault.

A device used in a detection-correction
fault-tolerant system as a reference channel to
simulate the performance of a channel used for

control.
implemented.

Typical models are electrically

A device used for sensing the operation of a

Quad Voter

Self Monitor]

Undetected F3

Voter

FAILURE CORR

ng

ilure

FCTION PROVISIONS

Averaging Sy

tem

o 1o h| | T O P N -2 ]
CORIPUITETIL  OF - CHAHITIT T SULH Lildl T dl

detected.
forms of monitoring. In-line moni
compares output performance ito’ the
input. Cross-channel monjtoring c
equivalent performance features of
components or channels.

A voter that perfoems in a fashion
one common output-to represent the
or values.

ures may be

In-1ine and cross-channel are two

roring
command
bmpares

two or more

to select
four signals

The capability of a component to m¢nitor itself

without @dditional sensors or othe

A failure that is not identifiable
second and detectable failure has

- devices.

until a
bccurred.

A logic element or device that compares the

signal condition in two or more ch
changes state when a predetermined
mismatch occurs.

annels and
signal

The type of fault-tolerant system {ising two or

more active channels where the ind
channel outputs are summed to prov

vidual
de an

Channel

average output.

A1l channels are normally

operative so performance degradation will occur

after a failure. An example of an

averaging

system is the use of multiple control surfaces
on an airplane, each individually actuated.

One signal or control path of a redundant set.
A channel is an entity within itself and

contains elements individual to that channel.
To achieve true fault-tolerance, each channel

must be designed so that a failure

in one

channel does not cause failure in another. A

model may be used as a reference ¢
detection-correction system.

hannel in a

REV.
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TERMS DEFINITIONS
Channel Buffering A technique used in fault-tolerant systems that

minimizes the possibility of a failure in one
channel to induce a failure in another channel.

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

Primary/Secondary

Active/Standby

* Channe] Summing The manner in which channels are comb{ned to
provide the control function: Examples of
channel summing techniques are:

Flow Summing
Flux Summing
Force)Summing
Position Summing
Velocity Summing

Conversion The processof changing over control from an
active to a standby system or from a primary to
a secondary system.

Dual-Fail Operat|five (DFO) A(condition or requirement where an ag¢tive
control device or system can sustain any two
failures within the system and remain
operative. It is implicit with DFO that the
system be able to accept identical fajlures in
two of its channels and continue to operate.

Dual Load Path A type of mechanical paralleling where two
separate load carrying paths exist from the
control system input to the system ou

~sufficient load such that failure of any one
member will not jeopardize system performance.

Dual-Tandem Valve A tandem valve having two separate control
sections.
Duplex An adjective meaning twofold such as a duplex

valve, duplex actuator, etc.

Electrical Logic Logic, as for mode switching or failure
detection/correction, performed with electronic
or electrical components.
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Equalization (Channel Balancing) The use of feedback to achieve close
coincidence between the outputs of two or more
channels in a fault-tolerant control system.
Equalization may be necessary in order to
reduce the transient that could occur with
shutoff of a failed channel, or it may be
necessary to minimize the adverse effects of
normal tolerances. Sometimes this is referred
to as channel balancing.

Hydromechani¢ e i i correction,
performed with only mechanical ele ents where
the information is in the form:of fydraulic

pressures or flows.

Isolation A basic technique used in fault-to]erant
systems that removes the effects of a fallure
from the system output when the fajlure fis
detected by the redundancy managemgnt portion
of the system.

Majority Votjing System A redundant.system where the outpufs of three -
or more active channels are comparpd and the

most oftén encountered is used as fthe selected
output.

Manual Overrfide The capability of a flight control| system to
ertable the pilot to override the AFCS through a
cable and/or linkage system and exgrt control
in excess of the AFCS authority or| in
opposition to the AFCS command.

Mechanical Reversion The capability of reverting from flly-by-wire

control to a state wherein the pilpt's control
is mechanically coupled to the actuator control
valves.

Mid-Value Lagic 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.

Passive Paralleling The simplest and most common type of redundancy
where two parallel functional devices are
utilized so that if one fails the second is
still available. This approach is limited to
the more simple elements of the control system
which can only failpassive such as springs and
linkages. When failure of one element occurs,
there is an acceptable change in performance or
capability.

REV.



https://saenorm.com/api/?name=431efa4f9dccceb04d6a5adbd81532c6

REV.
AIR1916 | A SAE, Page 34
TERMS DEFINITIONS
Quadruplex An adjective meaning fourfold, as used for a

Quadruplex System

Redundancy Management

Redundant

Reset

Reversion

Ripstop

Simplex

four-channel system.

A control system containing four signa

1 paths

so as to provide multiple failure capabilty,

such as SFO/FS, DFO or DFO/FS.

The portion of the system logic and control
(hardware and software) that detects and

isolates failures in a fault-tolerant

and—reconfiguresthe system after the
is detected and isolated so as to main
same or a reduced level of operation.

An adjective to denote the use“of dup|

system,
failure
tain the

icate or

alternate components for the purpose pf

improving the mission reliability and

The process for retufning a system to
operational state, after a failure has
and has been corrected or isolated. §
systems have the“tapability for provid
function automatically.

The process for changing over control
activexto a standby channel or from a
to a~secondary channel.

A'mechanical design technique for ach
mechanical separation of hydraulic sy$
where more than one pressure source e

safety.

an
occurred
ome

ing this

from an
primary

eving
tems
ists. If

material fracture occurs in one portion of a

ripstop design, the fracture cannot pr

ogress

and causes the loss of two hydraulic gystems.

Thus, if two hydraulic supplies are us

ed, they

cannot enter the same body in a system designed

to provide ripstop capability, unless

the body

is fabricated from two or more pieceslof metal.

An adjective meaning nonredundant.

A condition or requirement where an active
control device or system can sustain any single
failure and remain operative.

Single-Fail Operative

Standby A term used to describe the normal status of a
channel in a detection-correction
fault-tolerant system that may be switched for
control, in the event of the failure of a
normally operating channel. ‘
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Tandem Actuators

Tracking Accuracy

Triplex

Triplex System

Voter

DEFINITIONS

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 ripstop
protection.

The accuracy with which a channel output or

———————————————————————combination—of—channet—outputs—match one

another or the commanded outputZputputs, or
both.

An adjective meaning threefold, puch as a
triplex valve, a triplex actuator, etc.

A fault-tolerant control system fontaining
three signal paths.

A logic element or device that cpmpares the
signal condition in two or more fhannels and
changes.state when a predeterminpd signal

mismateh occurs.
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CHAPTER 6 - RELIABILITY AND MAINTAINABILITY

TERMS DEFINITIONS

Accessibility A measure of the relative ease of admission to

Aircraft on Ground

the various areas of an item for the purpose of
operation or maintenance.

AOG - Cannot fly until replacement parts are
received to complete the maintenance action.

Aircraft Ground Equipment

Alignment

Automatic Test|Equipment (ATE)

Availability

Burn-in

Check, Bench

Equipment required on the ground-to support the
operation and maintenance of an\aifcraft and
its airborne equipment.

Performing the adjustments that are necessary
to return an item to specified opetation.

program of testing for possible malfunction,
with minimum re)liance upon human iptervention.
The ATE should be self checking to[ensure that
the ATE itself does not lead to additional
difficulty.

Equipment that automatically carrils out a

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 cqlled for at
an unknown (random) time.

The operation of an item under stress to
stabilize its characteristics.

A functional check of an item in the shop to
determine whether the item may be feturned to
service, or whether it requires adjustment,
repair, overhaul, or replacement.

Check, C

Confidence Level

Confidence Test

A heavy maintenance check. See letter check.

The probability that a given statement is
correct, usually associated with statistical
predictions.

A test primarily performed to increase the
confidence that the unit under test is
operating acceptably.
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Condition Monitoring (CM)

Critical Item (Maintenance)

Criticality

Debugging

DEFINITIONS

(a) Process
Condition monitoring (CM) is a data
gathering, not a preventative maintenance,
process. It allows failures to occur, and
relies on analysis of operating experience
information to indicate the need for
appropriate action. If the removal rate
is deemed to be excessive, the component
may temporarily be assigned a hard time
removal limit until corrective action can

restore 1ts removal performance to an
acceptable level.

(b) Item

A CM item has neither hard-tinE removal
n

nor scheduled test to determi

its

continued servic€ability. All| removals
are for unscheduled cause. Al|l units

removed must, ‘Upon arrival in

the shop, be

given a chegk in accordance wijth the

procedures ‘in the appropriate
manualx 1f the unit "passes"
returned to service. Failure
check requires the unit to be
a state that it will pass and

shop

1t s

to pass the
repaired to
be

serviceable.

An Item: that has a limitation to [warrant
controlled surveillance uynder
specified conditions.

that is known to require |special
handling, transportation, storage, or
test precautions.

that does not have suffidient history
of its own, or a similarjty to other

items—that-have the demonstrated
high reliability to provide
confidence in its reliability.

A relative measure of the consequences of a
failure mode.

A process to detect and remedy inadequacies.
With respect to software, it is the development
process to locate, identify, and correct
programming mistakes, including omissions in
the software.
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Dependability A measure of the item operating condition and

of the degree of which the item is capable of
performing its required function at any
(random) time during a specified mission
profile, given item availability at the start
of the mission.

Derating (a) Using an item in such a way that applied
stresses are below rated values, or

(b) The lowering of the rating of an item in
one stress field to allow an Gucrease in
another stress field.

Discrepancy Any difference or inconsisteacy between a
requirement for a characteristic of a material
or an item, as specified-in a contraclt, drawing
specification, standard, test procedures, or
other document and .the actual characteristic of
the material or item.

Error A mistake in specification, design, production,
maintenance,vor operation that causes| an
undesired performance of a function. ‘
Exposure Time The perdod (in hours or cycles) during which a

system, subsystem, unit, or part is ejxposed to
fajlure, measured from when it was lafst
verified as functioning to when its proper
performance is or may be required.

Failure The inability of a system, subsystem,| unit, or
part to perform within previously spegified
limits. Note that some failures may have no
effect on the capability of the airplpne and
therefore are not failure conditions.

Failure ConditiehA———— A consequentialairplone—state—thathas an
impact on the functional capability of the
airplane or the ability of the crew to cope
with adverse operating conditions, or that
would prevent continued safe flight and
landing. A failure condition can result from
the occurrence of a specific single event or a
combination of related faults, failures,
errors, operating conditions, or environment.
Postulated failure conditions are assessed for
their impact on safety and assigned an
appropriate probability classification. A '
defined failure condition provides the criteria
for classifying system functions as
non-essential, essential, or critical.
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Failure Condition, Catastrophic

Failure Condition, Major
(Failure Condition, Hazardous)

DEFINITIONS

Failure conditions that would prevent continued
safe flight and landing. A failure condition
is considered catastrophic if more than a
relatively few occupants incur serious injuries
or fatalities.

Failure conditions that would reduce the
capability of the airplane or the ability of
the crew to cope with adverse operating
conditions to the extent that there would be,

Failure Condfition, Minor

Failure Effect

for example:

(a) A significant reduction Anvthe safety
margin

(b) A significant increase in crey workload,
or in conditions that impair grew
efficiency

(¢) In more severe cases, adverse|effects on
occupants

Failure conditions that would not pignificantly
reduce &¥rplane safety, and which fnvolve crew
actions that are well within their
capabilities. Minor failure conditions may
include, for example:

(a) A slight reduction in safety margins

(b) A slight increase in workload|, such as
routine flight plan changes

(c) Some possible discomfort to occupants

The consequences of item failure op system
operation.

Failure, Dormant (Hidden)

Failure, Expected

A defect that is not visible, which cannot be
detected and which does not cause failure under
normal conditions, but can cause failure within
the design envelope. In airline parlance this
is usually called "hidden failure".

Expected failures are based on failure rates
and exposures. The number is obtained by
multiplying the official failure rate for each
age interval by the exposures in the interval
and then adding the results.

REV.
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Failure Mode and
Effects Analysis

Failure, Mission

Failure, Random

DEFINITIONS

A procedure by which each potential failure mode
in a system is analyzed to determine the
results, or effects on the system, and to
classify each potential failure mode according

to its severity.

Failure to complete the intended miss
consequence of equipment failure.

Failure of an item whose occurrence i

Failure Rate, Ipitial

Failure Rate, Smooth

Failure, Wear-olt

Fault

Ground Support Bquipment

Inspection, Nondestructiye
(NDT)

predictable in a probabilistic or sta
sense.

An initial estimate of the expected f
frequency of an item, which may later
adjusted, as actual experience is gai

Rates determined whep-sufficient fail
exposures per age intervals are avail
enough to eliminaterpeaks and valleys
data.

Failures thatioccur as a result of pr
deterioration and with a probability
occurrence that increases with the ag
device.

An jundesired anomaly in the functiona
operation of a system, subsystem, uni

See Aircraft Ground Equipment

A family of methods for investigating
quality, integrity, properties, and d
of materials and components, without
or impairing their serviceability thr
use of dye penetrant, magnetic eddy c

Aanvanbhie 3 L0 0n

ion as a

s only
tistical

ailure
be
ned.

ures and

pble:

from the

pgressive
of
p of the

I
t, or part.

the
imensions
jamaging
pugh the
irrent,

Inspection, Periodic

Inspection, Sample

114 nipe o g

ull.luo\.llll\-’ luun./ylupnl\., IIIIIGICU, L+
devices. Nondestructive testing (NDT
widely used in aircraft structural in

The periodic inspection is a thorough
check of the overall aircraft. Each

c.
) is
spection.

and close
periodic

inspection comprises all intermediate,

pre-flight, thru-flight and post-flig

ht

inspections. It is repeated at regular
intervals of calender time or hours of
operation.

The monitoring or withdrawl, or both, of random
selected devices from assembly line or service
to permit determination of their condition at
predetermined progressive intervals.
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Itém, Critical

Item, Completed

DEFINITIONS
See Critical Item

Items of equipment (including basic or end
items, components, assemblies) that have been
overhauled, modified, renovated, and completed
in accordance with terms of contracts, project
orders, or other work directives and
authorizations, and are ready for their
intended use after receiving final mechanical
acceptance inspection.

Item Levels

Item, Life Lj

Item levels from the simplest to-th
complex are as follows: Parts, Suba
Assembly, Unit, Group, Set, Subsyst

An item that must be removed from S
discarded before a specified time i
It is referred to as a XXX time 1if

e more
ssembly,
em, System.

ervice and
s achieved.
e part or

Item, Maintemance
Significant {MSI)

Item, Servicgable

Letter Check

component.

Items identified by the manufacturgr whose
failure:

- could. @ffect safety

- could* be undetectable during operations,

- cotld have significant operationg! economic
impact

= could have significant non-operational
economic impact

An item that can be returned to seyvice with
appropriate airworthiness documentdtion.

In airline industry, the alphabeti¢
designations given to scheduled-majntenance

packages. A maintenance package i a group of
maintenance tasks scheduled for ac¢omplishment
at the same time. See Check, C.

Life, Useful

Line Replaceable Unit (LRW

The length of time a population of items is
expected to operate with a constant failure
rate. This excludes infant mortality and
wearout periods.

A unit that can be readily changed on an
aircraft during flight line maintenance
operations.
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Maintainability Requirement

Maintenance

DEFINITIONS

A comprehensive statement of required

maintenance characteristics, to be satisfied by
the design of an item (for example, Mean

Maintenance Man-Hours per Flight Hour

A1l action necessary to sustain or re
integrity and performance of an item
specified condition. It includes ins
testing, servicing, classification as
serviceability, repair, rebuilding, a

Maintenance, Co
Monitoring:

Maintenance Dir

Maintenance, Di
(man hours per
maintenance act

Maintenance, Ha

Maintenance Ind

Maintenance, On

ndition

ect Costs

rect

ion)

rd Time (HT)

rect Costs

Condition

Tec amation.

See Condition Monitoring

Maintenance labor and material costs
expended in performing maintenance on
or aircraft. :

A measure of maintainability that is
direct maintenance man hours, divided
total number of “maintenance actions d
stated period of time.

See Maintenance, Scheduled

Maintenance labor and material costs,
considered to be direct maintenance ¢
contribute to the overall maintenance
costs through overhead operations,
administration, record keeping, super
tooling, test equipment, facilities,

A maintenance process, where a compon
suitability for continued service is
by periodic inspection or test, or bo
situ on the airplane. Such a plan gi

).

store the
to a
pection,
to

nd

directly
an item

the sum of
by the
uring a

not
bsts, that
program

vision,
ptc.

ent's
determined
th, in

ves full

recognition to the fact that failure

s random

Maintenance, Scheduled

(Hard Time)

Maintenance, Unscheduled

in nature and cannot be completely ob
any known maintenance scheme.

A maintenance process performed at de
intervals to retain an item in a serv
condition.

Corrective maintenance performed, as
by item condition.

viated by

fined
iceable

required



https://saenorm.com/api/?name=431efa4f9dccceb04d6a5adbd81532c6

REV.

Page 43 SAS, AIR1916| A
TERMS DEFINITIONS
Mean-Time Between A basic measure of reliability for repairable

Failures (MTBF)

Mean-Time Between

Maintenance

items.

The main number of 1ife units during

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

A measure of the reliability taking in to
account maintenance policy is the total number
of 1ife units expended by a given time, divided

by the total number of maintenance

events

Mean-Time Befween Removals

Mean-Time Bef

ween

Unscheduled Removals

Mean-Time to

Repair

Minimum Equipment and

Dispatch Pro

fedures (MEDP)

Minimum Equi

On Condition

mentList (MEL)

(0C)

(scheduled and unscheduled) due to

A measure of the system reliability

that item.

parameter

related to demand for logistic supgort is the

total number of system life units,

divided by

the total number of items removed firom that

system during a stated period of ti

A performance figure calculated by
the total unit«flying hours (airbo
in a period by, the number of unsche
removals that occurred during the

me.

dividing

ne) accrued
duled unit
ame period.

The statistical mean of the distribution of

times=to-repair is the summation of

repair times during a given period
divided by the total number of malf
repaired during the same interval.

A supplement to the minimum equipme
(MEL) that also contains procedures
in order to dispatch aircraft with
equipment that is inoperative. It
takeoff gross weight reduction.

An approved list of equipment that
operative for full mission capabil

active
of time,
functions

ent Tist

to follow
specific
may involve

y b
See minimum equipment

mission capable status.
and dispatch procedures (MEDP).

must be
ty. Any
in partial

An OC unit has no fixed restoration limit, but
must be given a specific check at a prescribed

frequency or interval. This check

must be

against specific, published requirements which
determine that the unit is serviceable and
airworthy and is reasonably certain to remain

so until its next scheduled check.

The degree

of certainty required depends on the importance
of the unit to aircraft airworthiness,

available backup, and redundancy.
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