Index terms

absolute measurements
absolute transmissibility
accelerated test
acceleration:;
definition of
transducers for measuring
vibration
acceleration pulse
acceleration response
acceleration time-histories:
complex
decaying sinusoidal
equivalent static
half-sine
impulse
peak
step
acceleration transmissibility
accelerometers
amplitude linearity of
characteristics of
cross-axis sensitivity of
definition of
effects of environment on
effects of humidity on
effects of noise on
effects of sizeon
effects of weight on
force-balance type
frequency range of
high-frequency limit of
low-frequency limit of
operating range of
phase shiftin

piezoel ectricity (see piezoelectric

accelerometers)
preamplifiers for
reliability of
resolution of
sensitivity of
servo-type
survivability of
transverse sengitivity of
variable-capacitance
zero shiftin

(See also piezoel ectric transducers)

acceptance test

—
=]
=
(7]

[30.6] [30.11]

23.9| |24.3|

23.9

23.7

23.7

131

12.22

12.10

12.10

[13.2]

12.37

12.9
12.11

12.38

[12.9

20.5



Index terms

acronyms
activated vibration absorbers
active environment
active fraction of critical
damping
active vibration isolation systems
actuator (see vibration exciter)
A/D conversion (see

analog-to-digital conversion)
A/D recorders
Admittance; mechanical

(See also mechanical mobility)
aerodynamic excitation
air guns
air springs
aliasing
almost-periodic vibrations
ambient vibration; definition of
American National Standards

Intitute
American Petroleum Ingtitute
American Society for Testing
and Materials

amplification ratio
amplitude
amplitude demodulation
analog
analog recorders
analog-to-digital converters

analogy, definition of
analysis, matrix methods
analysis, transient
by finite element method
by statistical energy analysis
analytical modeling procedures:
classica
finite element method
statistical energy analysis
analytical tests
ANCI
angular frequency
angular mechanical impedance
anti-aliasing filters
antinode
antiresonance
aperiodic motion

Link
15

(7]

[6.38
32.5

[32.20

32.16

|29.54|

[22.16] [27.7|

[22.16]

20.7

|28.l|

29.56

28.29

[41.18|

11.18

20.4

19.1

1.7

[Li6

|l.17|

(13.14

[14.33]

[L16
1.16

1.16




Index terms

apparent mass

applied damping treatments

ASTM
asymmetric stiffness

asynchronous averaging
asynchronous excitation
asynchronous quenching
audio frequency
autocorrelation

autocorrel ation coefficient

autocorrelation function
automobile vibration
autonomous system
autospectral density
auxiliary mass dampers
auxiliary mass systems
auxiliary tanks to reduce
ship roll
average damping energy
average value
averaging; signal
averaging time
optimum
axial loads
background noise
balance, perfect
balancing:
criteriafor
definition of
inthefield
flexible-rotor
rigid-rotor
of rotating machinery
of rotating parts
single-plane
terminology used in
balancing machines
ball joint
centrifugal
evaluation of
field
gravity
standards for

ballistic pendulum calibrator

ball-passing frequency
bandpass filter
bandwidth

Links

[12.30

[37.1
19.1

4.5
21.32

4.18

4.18

1.16

11.7

[22.6|

1.16

1.16

[20.15)
4.25

|25.21|

1.17

1.17

6.1
6.25

36.6

11.8
6.1
6.2

[22.7

6.9
6.4

22.3

[22.17| [22.21]

13.7

145
[22.26

7.21

1.17

39.2

[39.30

1.17

39.2
39.4

39.2
39.1

39.26
39.3

39.34

39.12

[3.23

39.15

39.15

39.27

39.13
39.25

18.18

16.21
117

22.17

|14.1| |22.7|

2.18

|6.41| 40.19



Index terms

bandwidth
effective

hal f-power
nominal
optimum resolution
beams
axia loads on
clamped
lateral vibration in
partly clamped
simply supported
uniform
variable-section
bearings
beat frequency
beats
Belleville springs
belt drives
belt friction system
biaxial stiffnessisolator
Bibby coupling
bistable vibration
blast, effects on humans
body:
crash protection
effects of blast and shock waves on
effects of blows, impacts, and rapid
deceleration on
effects of crash on
effects of deceleration
exposure to the
effects of mechanical shock on
effects of repeated shocksto the
effects of vibration on
mechanical studies of
physical characteristics of
protection against shock
and vibration
protection against shock waves
skull vibrations
vibrations transmitted
from the hand
body-induced vibration
Bogoliuboff’s method
bolted joints
bolts
bonded strain gage
boring bars

37.12

22.27

[7.21]

[7.23|

|40.5|

[42.34]

42.57

[42.57|

[42.49|

41.13



Index terms

Bourdon tube
boundary element method
branched systems
“break-loose” frequency ratio
broadband random vibration
buckling loading of isolators
buffeting
building vibration;
acceptability criteria
BunaN
cables
noise generation in
calibration:
comparison method of
field techniques for
random excitation method of
shields; use of
standards
transducer (see transducer
calibration)
transverse sensitivity
voltage substitution method of
calibration factor
calibration traceability
calibrator:
ballistic pendulum
centrifuge
drop-ball
earth’s gravitational field
Fourier-transform shock
high-acceleration
impact-force shock
interferometer
pendulum
reciprocity
resonant-bar
resonant-beam
rotating table
shock excitation
sinusoidal excitation
(See also calibration)
Campbell diagram
cantilever beam method
capacitance-type transducers
cascade plot
causal signal
cement

22.26



Index terms

cement mounting
CEN
CENELEC
center-of-gravity
center-of-mass
central limit theorem
centrifugal balancing machines
classification of
centrifuge
centrifuge calibrator
cepstrum
cepstrum analysis
ceramic matrix composites
ceramic transducers
(see piezoelectric accelerometers)
chain drives
chaotic dynamics
characteristic space
charge preamplifiers
charge sensitivity
chatter
machine-tool
circuit boards
circular frequency
circular rings
clamped beams
classical normal mode analysis
classification of vibrations
coefficient condensation
coefficient of restitution
coefficient transformation
coherence function
coil springs
comparison method of
calibration
complex angular frequency
complex cepstrum
complex function
complex shock
complex vibration
compliance
component mode synthesis
composite materials
damping
design
failure criteria

3.14

3.14

[6.39|

[14.37|

[26.10

[26.15|

22.5

10.3

35.14




Index terms

composite materials (Cont.)
fatigue performance
properties
types of
wearout model
compound pendulum
compression-type
accelerometers
compressional wave
COMPressors
computer programs
computers
analytical applications of
experimental applications of
types of
condition monitoring of
machinery
computersin
intermittent
off-line
on-line
permanent
relation to spectrum changesin
conditioners, signal
confidence coefficient
conjugate even
conservation of linear momentum
constantan
constant-bandwidth analysis
constant-percentage bandwidth analysis
continuous fiber composites
constrained-layer damping
continuous system
control systems:
mixed mode
random vibration
sine-wave
transient/shock
wave-form
coordinate modal assurance
criterion
coordinate system
correlation coefficient
correlation function
Coulomb dampers
Coulomb damping
Coulomb friction

14.13
9.2

17.4

14.9

[27.1] [28.1][28.29)]

14.9
35.2

22.22

|11.26

1.17

[37.8|

25.20

[27.27|

27.23

27.25

27.26

27.27

21.70

B

1.17

1.17

304
1.17

22.6
30.12

|6.17

|8.54|

36.2




Index terms

coupled modes
coupling factor, electromechanical
coupling loss factor
couplings, elastic
crack propagation
Craig-Bampton reduction
crankshaft
crash protection for humans
crest factor
criteria, test
critical damping, fraction of
critical damping coefficient
critical damping ratio
critical speeds
critical strain velocity
cross-axis (transverse) sensitivity
cross-correlation function
cross-spectral density function
computation of
cross talk
crystal transducer
(see piezoelectric transducer)
cumulative damage
cumulative distribution function
cycle
cycle counting
cyclic averaging
D/A conversion (see
digital-to-analog conversion)
D’ Alembert’s principle
Damage, cumulative
damage potential of dynamic load
damagerules, in metals
damped natural frequency
damped systems
damper
applied to rotating systems
auxiliary mass
Coulomb
linear
pendulum
damper-controlled system
damping:
by bolts, rivets, and bearings
caused by dliding
of composite materials
constrained-layer

Links
1.17| 30.24
1.18
1121
8.7
11.16| [34.16
28.47
[38.5
[42.34
1.18| [13.8|
20.1
1.19
24.2]
[11.10]
1.18| [38.14] |38.25| [39.4|
34.7
12.11| (18.24
11.8| |14.39)
21.23] [22.8]
22.23
15.16
[11.15] [34.18]
11.4
1.18
34.18
21.33
7.45
% 34.18
26.2| |41.20
34.18
1.18
2.27
1.18 10.2
[38.28
6.1 [6.9 [6.29][40.19
30.4] [30.12
30.2
38.31
2.10
11.26| 41.12]
36.25]
35.26)
11.26| [37.8|




Index terms

damping (Cont.)
Coulomb
critical
definition of
free-layer
linear velocity
in machine tools
mass
materials

measuring properties of

mechanical
mechani sms of
nonlinear
nonproportional
optimum
proportional
dip
structural
tuned
uniform mass
uniform structural
velocity-squared
in vibration isolators
viscoelastic
viscous
in welded joints
damping characteristics of
isolators
damping coefficient
(See also fraction of
critical damping)
damping constant
damping energy
damping loss factor
damping materials.
constrained layer
free-layer
hysteretic
tapes
types of
damping measurements
damping measures,
comparison of

damping properties of materials

damping ratio
(See also fraction of
critical damping)

30.7] |130.12

(37.3]

|37.2|

36.25

[10.2
36.6

36.19| |37.2

4.3 18.50

[30.2| |30.6|

41.12

&
al

(11.21

[11.25] |29.61]

37.8

37.5

36.18

37.10

[37.3

37.18

37.11

36.17

37.14




Index terms

damping ring
damping treatments
applied
benefits of
congtrained-layer
free-layer
integral
rating of
tapes
damping val ues, comparison of
data analysis:
digital
matrix methods
statistical sampling errors
data domain
data reduction:
to frequency domain
in the response domain
for shock data
for vibration data
(See also data analysis)
datasieving
data window
DAT recorders
dead-weight load, definition of
decaying sinusoidal acceleration
decibel (dB), definition of
decoupling of modes
deflection, static
deformation, plastic
degrees-of-freedom
detectors
envelope
multiple
peak
two
delamination of composites
deltafunction
design criteria
design issues using composites
design lateral forces
design life
design margins
design procedure, equipment
final design
preliminary
design requirements

[36.14| [41.12|

|22.16| |27.14|

[23.25|

|14.16| |14.18|

[23.9] [23.20]

1.18

13.5
13.10

2.4
9.10
2.19
14.6

21.11

[30.18]

13.7
31.27

31.34

[35.5

[23.3

41.14)
35.3

24.17

41.16
41.17

[41.2

41.23
41.20

[41.7

21.2| |21.6



Index terms

design response spectra
design reviews
design verification
deterministic function
analysis of
deterministic signal, stationary
deterministic vibration
development tests
DFT (see discrete Fourier
transform)
digital analysis of data
digital computers
analytical applications of

experimental applications of

types of

digital control systems, for shock and

vibration testing
digital filter
digital processing
digital recorders
digital signal processing

(See also Chaps. 14 and 22)

digital-to-analog conversion
discrete Fourier transform
displacement:
definition of
as design requirement
measurement of
displacement pickup
displacement shock
displacement transducers
displacement transmissibility
distortion
distributed-mass vibration
absorber
distributed systems
dither
driving point impedance
drop-ball shock calibrator
drop tables
drop-test calibrator
dry friction whip
ductility of metals
Duffing’s method
Duhamel’sintegral
durability test
duration of shock pulse

22.16| |27.14

[13.17]

13.12

21.16

[27.5|

13.16

[27.6

1411

[21.18] [22.17|

1.18
41.6
[12.34

1.18
26.5
[12.38

[30.8
1.18
6.21

[1.18
(13.14

1.18
18.19

26.7
[18.19
[5.11]
34.3]
4.23

[12.30]

8.5
20.16
1.18

[23. 4] |23.14



Index terms

durometer
dwell time
dynamic disturbances; types of
dynamic environment
dynamic hysteresis
dynamic mass
dynamic reduction
dynamic response index
dynamic stability
dynamic stiffness
of isolators
dynamic vibration absorber
(See also auxiliary mass damper)
earthquake
design for
ground motion due to
simulation
earth’ s gravitational field
method of
calibration
effective bandwidth
effective mass
eigenvalues
elastic axis
elastic center
elastic couplings
elastic design spectrum
elastomer
elastomeric isolators
elastomeric materials
electric filter
electric motors
electrodynamic exciters
€lectrodynamic transducers
€lectrodynamic vibration
machines
controlsfor
electromechanical coupling
factor
electro-optical displacement
measurement
electroplastic systems
electrostatic shields
electrostriction
endurance limit of metals
energy balance method
energy method

—
=]
=
(7]

36.19

12.30

28.45

[42.57

40.9

[14.9|

1.19

[12.30]|

32.8

1.19

24.5
24.14

24.19

[24.5

[24.19

18.8

1.19

119
[28.12

3.22

3.23

38.7

pag
33.2

32.1

37.2
14.1

40.4
18.23

12.36

[25.7

27.19
1.19

12.32

24.12
15.20)

[1.19

34.10
38.18

[0.12




Index terms

energy spectral density
engines
ensemble
entrainment of frequency
envelope detectors
environment:

active

aero acoustic

of concern in design

dynamic (summary)

fluid flow

ground motion

induced

natural

types of

wind
environmental conditions
environmental test specifications
equation condensation
equipment design:

practice of

for shock

for vibration
equipment |loading effects
equivalent elastoplastic
resistance
equivalent fraction of critical damping
equivalent mass
equivalent static acceleration
equivalent system
equivalent viscous damping
ergodic process
error chart
European Committee for
Electrotechnical
Standardization

European Committee for Standardization

excitation:
aeroacoustic
classifications of
definition of
engine
impact
multiple-axis
periodic chirp
periodic random
pure random

16.17

[29.47|

|32.2|

41.20

20.12

[41.15|

24.11

[30.8

6.3
23.12

[1.19
1.19

1.26

119
[21.55

19.1

19.1

29.47

21.33

[1.19

38.16
21.35

20.18

21.34
21.37

21.37

11.2




Index terms

excitation (Cont.)
pseudo-random
random transient
dow swept-sine
sound
step-relaxation
types of
exciters (see vibration exciters)
Experimental modal analysis
(See also modal analysis)
exponential pulses
extrapolation procedures
failure:
criteriafor
definition of
false alarms
fast Fourier transform
fast Fourier transform
analyzers (see FFT analyzers)
fatigue, acoustic
fatigue diagram
fatigue failure
fatigue performance:
of composites
of metals
fatigue; tests for
fault detection in machinery
fault diagnosis in machinery
FEM (see finite element method)
FFT analyzers
FFT spectrum analysis
fiberoptic displacement sensor
field balancing machines
field calibration techniques
filter:
bandwidth of
choice of bandwidth of
definition of
digital
effective noise bandwidth of
electrical
high-pass
impul sive response of
low-pass
properties of
relative bandwidth of
response time of

20.17

[21.34] [41.3]

21.1

20.8

21.14

11.14]

[41.6]

20.13

16.6

14.11

22.17

[41.24]

[16.5]|

[14.22] (14.25(14.31]

[22.22] |22.27]




Index terms

finite element analysis
finite element method
finite element models

(seefinite element method)
finite element programs
fixed reference transducers
flattest spectrum rule
flattop window
flexible-rotor balancing
flexibly coupled rotating
floating shock platform
flow-induced vibration
fluid bearing whip
fluid elastic instability
fluid flow

in pipes

over structures
fluid-structure interaction
flutte
flutter mechanisms
FM tape recorders
force-balance accelerometer
force factor
force gages
force measurement
force transmissibility
force transmission
forced motion
forced oscillation
forced vibration
forcing frequency
foundation

motion of
foundation-induced vibration
Fourier coefficients
Fourier series
Fourier spectrum

relation to shock spectrum
Fourier transform

discrete

finite
Fourier transform shock

calibration

fraction of critical damping
fracture energy
fracture mechanics
free-damping

21.67| [29.60(41.18

27.11| [28.1]|28.29][28.33]38.11|[41.18]

2711

[28.29]

12.2

154

[16.4]

14.16
39.4

|39.8|

39.39

26.12

[29.1
[5.12

29.14
29.1

29.16

29.54
28.33

29.40

29.23

29.54

|30.17| |30.26|

1o [27] [28] [29 [21]

|2.26

[41.21

[23.25]

23.25

22.17

1.19

34.8
11.16

11.26

[30.7][32.20][37.14]

34.16
37.6




Index terms

free-fall calibration
free vibration

with damping

without damping
frequency:

angular

audio

circular

definition of

forcing

fundamental

natural

normalized

resonance
frequency analysis

(see spectral analysis;

spectrum analysis)

frequency domain
frequency equation
frequency resolution
frequency response function

measurement procedures
frequency response procedures
frequency sampling
friction, Coulomb
fringe-counting interferometer
fringe-disappearance interferometer
functional test
function transforms
fundamental frequency
fundamental mode of vibration
g, definition of
gage factor
galoping
galloping oscillations
Gaussian distribution
gearbox
geared systems
gear-induced vibration
generalized coordinates
generalized force
generalized impulsive response
generalized mass
generators
ghost componentsin

vibration spectra
Gibbs phenomenon

1.20

71

[1.20|

[2.21

22.6

[23.6]

221

21.38
21.7
21.21
20.8

[14.15

22.21
22.8
27.18

[36.26)

18.10

18.12
20.16

[1.20
1.20

1.20
12.24

|17.2|

29.23

29.40

11.2

[22.6]

16.7

38.8

40.4

2.22

[2.24]

2.24

8.23
2.24

19.4

[16.14

13.16

41.25



Index terms

Goodman diagram
graphical integration
graphic level recorder
gravity, center of
gravity balancers
grinding wheels
grounding
ground loops
ground motion
earthquake-induced
machine-induced
simulated
ground vibration testing
(see modal testing)
guideways
gust-factor
Guyan reduction
gyroscope
H-type elements
half-bridge circuit
half-cycle sine-wave
half-power bandwidth
half-power point
half-sine acceleration
Hamilton's principle
Hamming window
hand, vibrations transmitted from
hand-arm vibration syndrome
hand-held accelerometer
hand-transmitted
vibration exposure
Hanning window
hardening, definition of
hardening spring
hard failure
harmonic
harmonic motion
(See also simple
harmonic motion)
harmonic response
head impact protection
helical spring
helical spring isolators
Hertz theory of impact
heterodyne interferometer
high-accel eration methods of
calibration

(40.6|

[24.7|

[40.6

29.32

28.45
6.26

28.30

17.12

8.5

[36.5
2.18

37.12

23.5

[23.7] |23.18]

28.30

14.16

42.33

15.12

42.49

[14.16

4.2
22.6
20.13

1.20

1.7

[1.20

[42.40

[32.9
[32.9

18.15
18.15

42.15

[31.10| [31.14]|31.24]




Index terms

high-frequency shock
high-impact shock machines
high-pass filter
Hilbert transform
homodyne interferometer
Hooke's law
Hopkinson bar
Hopkinson bar calibrator
hum, control of
human body (see body)
human performance,
effects of shock and
vibration on
humans, effects of shock
and vibration on
(See also body)
humans, simulation of
humans, tolerance criteria
for vibration
hydraulic vibration machines
controls for
hysteresis
dynamic
static
hysteresisloss
hysteresis whirl
hysteretic damping materials
IEC
image impedance
impact
on bars
of body on abeam
effect on structures
excitation of
Hertz theory of
of mass on abeam
plastic deformation resulting from
with rebound
without rebound
of rigid body on abeam
of sphere on aplate
transverse, on abeam
of two spheres
impact-force shock calibrator
impedance:
image
measurement of mechanical
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[42.20| [42.23]
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Index terms

impedance (Cont.)
mechanical
definition of
transfer
(See also mechanical impedance)
impedance heads
impulse
acceleration
impul sive response:
of filters
function
generalized
impulsive-type forces
induced environments
inertia:
moment of
product of
inertial frame of reference
influence coefficients
initial conditions
insertion loss
instantaneous line spectrum
computation of
instantaneous power spectrum
computation of
integral damping treatments
integration, graphical
integration, phase-plane
interferometer calibrators
intermittent monitoring system
International Electrotechnical
Commission
International Organization for
Standardization
inverse Laplace transform
inverse power law
involute springs
SO
isochronous system
isolation:
definition of
shock (see shock isolation)
vibration (see vibration isolation)
isolator, vibrator
(see vibration isolators)
jerk, definition of
joint acceptance function

[121
1.20

1.25

[12.32
1.20

[10.1] [10.4] [10.5] [a1.16]

23.21

23.6

14.4

21.7

8.23

9.1
1.20

19.1

20.14
32.11
19.1

4.6

1.20

1.20
29.58




|ndex terms

joints
jump phenomena
Kaiser-Bessel window
Karma
Kirchhoff'slaws
Kryloff’'s method
kurtosis
Lagrangian equations
laminate design, composites
Lanchester damper
Laplace domain
Laplace transform
laser-Doppler vibrometers
lateral instability of shafts
lateral vibration of beams
leaf springs
leakage
least squares
level
level crossings
level recorder
Liénard's method
life cycleanalysis
limit cycle
linear dampers
linear mechanical impedance
linear resilient support
linear spring
linear system, definition of
linear velocity damping
line-drive preamplifiers
line spectrum
load deflection
loading

variable-amplitude
logarithmic decrement
log dec (see logarithmic

decrement)

longitudinal vibration
longitudinal wave
loss factor

coupling

damping
low-cycle fatigue in metals
low-pass filter
lumped parameter systems

[40.19|

522
[31.12

21.19] |22.18

31.16

1.21

4.33
13.1

1.21
32.1

|22.5| |22.18|

20.12

[23.21] |41.15]|

34.17

[1.21

7.6
1.21

11.21

11.26
11.25

[36.4][37.14][40.12]

7.10

|36.11| |37.12|

34.10

[1.21

(=Y

24



|ndex terms
machinery:
monitoring of
reciprocating
rotating
shaft misalignment
types of
machinery vibration
rotating faults
spectrum analysis of
stationary faultsin
machine tools:
chatter in
control of vibrationin
dampingin
design of
vibration in
MacNeal-Rubin reduction
magnetic shields
magnetic tape recorder
magnetostriction
mainframe computers
mass
center of
mass centering
mass computation
mass controlled system
mass damping
mass loading
mass-spring transducers
material damping
material damping mechanisms,
comparison of
Mathieu’ s equation
Matrices, types of
matrix, definition of
matrix eigenvalues
matrix methods of analysis
matrix operations
maximum environment

maximum expected environment

maximum value
mean phase deviation
mean-sguare value
computation of
mean value
computation of
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=
(7]
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[13.11]

[10.3|

41.16

[28.3]




Index terms

mean wind velocity
measurement:
absolute
comparison
synthesis
measurements
(see vibration measurements)
measuring instrument
mechanical admittance
(See also mobility, mechanical)
mechanical circuits
mechanical exciters
mechanical impedance
applications of
measurement of
mechanical elementsin
rotational
(see angular mechanical
impedance)
mechanical mobility
mechanical power sources
mechanical properties of
materials:
aluminum alloys
castiron
composites
copper-zinc aloys
elastomers
mechanical properties of
magnesium aloys
steels
mechanical resistance
mechanical shock
(See also shock)
medal matrix composites
metals:
critical strain velocity in
ductility in
effects of temperature on
endurance limit in
engineering properties of
equipment design using
fatiguein
fracture energy in
physical properties of
reliability factors of
static properties of

18.3

[18.5]

184
PL66

12.1
12.30

10.6
18.23

.20

1.2
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10.12

41.16

10.11

12.30

30.47

[10.1

[10.5|

[30.46

[34.12]
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Index terms

metals (Cont.)
tensile strength of
toughness of
metal spring isolators
Miner’srule
mixed mode testing control
mixed vibration environments
mobility, mechanical
modal analysis
applied to rotary systems
effect of environment
measurementsin
parameter estimation
theory of
modal complexity
modal coupling
modal damping
modal data acquisition
modal data presentation/
validation
modal density
modal excitation
modal identification:
algorithms
concepts
models
modal mass
modal matrices
modal modification prediction
modal numbers
modal order:
determination
relationships
modal overlap factor
modal parameter estimation
modal phase colinearity
modal power potential
modal scaling
modal superposition
modal testing
control systemsfor
experimental setup
modal truncation
modal vector consistency
modal vector orthogonality
mode counts

[28.37]

[21.49|




Index terms

model, shock and vibration
single degree-of-freedom
structural
mode natural frequency
of rotors
modes:
of driven machinery
failure
modal identification
mode shapes
modes of vibration
coupled
decoupling of
fundamental
natural frequency of
normal
(See also modes)
modulation
modulus of rigidity
moments of inertia
experimental determination of
polar
moments of the probability
distribution
monitoring of machinery
motion:
periodic
rigid body
rotational
transitional
uncoupled
undamped
motion response
motion sickness
motion transmissibility
motors
electric
moving-coil differential
transformer
transducers
multimass vibration absorber
multiple-axis excitation
multiple degree-of-freedom system
response of
narrow-band random vibration
natural environment
natural frequency

28.29

41.17

(38.5|

[12.36

6.21
20.18

2]

[2.27] [8.57|[21.11]30.18|

(11.12

[1.22
1.22

1.22

[7.2]30.18



Index terms

natural frequency (Cont.)
angular
of circular rings
damped
torsional
undamped
of vibration isolators
natural mode of vibration
Neoprene
neutral surface
node
noise
background
generation of noisein cable
suppression
nominal bandwidth
nominal passband center frequency
nominal upper and lower cutoff frequencies
noncontact transducer
(see proximity probe transducer)
nonisochronous system
nonlinear damping
nonlinear spring
nonlinear systems
nonlinear vibration
of vibration isolators
nonstationary random process
nonstationary vibration environment
normal distribution
(See also Gaussian distribution)
normalizing condition
normal modes of vibration
of beams
Norton’s equivaent system
Nyquist frequency
octave
on-line monitoring system
one degree-of-freedom
(see single degree-of-freedom)
operation transforms
optical-electronic transducers
optimum damping
optimum transmissibility
order of vibration
orthogonality
orthogonality condition
oscillation

22z

28.36/|29.61
4.18| [4.23

|22.2| |22.11|

|4.25|4.40|

[2.22] [7.2][11.12] [21.1]




Index terms

oscillation (Cont.)
galloping
turbulence-induced
wake-induced
P-type element
pal mtop computers
parametric instability
partial node
peak acceleration
peak detectors
peak-to-peak value
peak value
pendulum
dampers
nonlinear
pendulum vibration absorber
perfect balance
performance, effects of
shock and vibration on
period
periodic chirp
periodic functions
periodic motion
periodic quantity
periodic random
permanent monitoring system
personal computers
applications of
perturbation method
phase angle
phase coherent signal
phase coherent vibrations
phase demodulation
phase of periodic quantity
phase-plane analysis
phase-plane graphical method
phase-plane integration
phase-plane method
picket fence corrections
pickup (see accelerometers,
transducer)
pickup calibration

(see transducer calibration)
pickup calibrators (see calibrator)
piezoel ectric accel erometers

amplitude range of
beam-type

[29.54]

[6.37|




Index terms

pickup calibrators (see calibrator) (Cont.)

calibration of
charge sensitivity of
compression-type
effects of temperature on
electrical characteristics of
frequency range of
internal electronics for
mounting of
physical characteristics of
resonance frequency of
selection of
shear-type
types of
voltage sensitivity of
weight of
piezoelectric drivers
piezoelectric exciters
piezoelectricity
piezoelectric materials
piezoel ectric transducers (See
also piezoelectric accelerometers)
piezoelectric vibration exciters
piezoresistive accelerometers
bending-beam types
sensitivity of
stress-concentrated types
pipes, fluid flow in
plastic deformation
plastic isolators
plates
lateral vibration of
uniformly loaded
pneumatic springs
point mass
polar moments of inertia
measurement of
polymer matrix composites
polymeric materials
potentiometer circuit
power spectral density
power spectral density function
computation of
instantaneous
power spectral density level
power spectrum

(See also power spectral density function)

25.18

[12.18]

25.18

1.14
7.30

[32.13

2.19

38.3

38.5

35.1

7.25

35.6

(37.2]

[17.12

1.23

[14.9

11.8

22.21

22.27

[1.23
1.23

|20.ll |22.7|

| 14.9| 14.34




Index terms

preamplifiers, accelerometer
pressure measurement
preventive maintenance, machinery
primary standard
principal component analysis
principal elastic axes
printed wiring assembly
probability density function
computation of
probability distribution moments
process
product of inertia
experimental determination of
production test
propellers
propeller whirl
proportional damping
proximity probe transducer
pseudo acceleration
pseudo-random excitation
pseudo velocity
pulse:
acceleration
half-sine
rectangular
triangular
versed sine
pulse excitation
pulse rise-time
pumps
pyroshock:
characteristics of
definition of
measurement technigques
simulation of
test specifications for
testing techniques
Q (quality factor)
qualification test
quality control test
quality factor
guantization
quasi-ergodic process
quasi-periodic signal
quasi-periodic vibrations
quasi-sinusoid
quasi-static acceleration

|22.6|

| 16.4|

[41.21]

31.18

[8.11 [8.14] [8.22] [8.23]B.27] [8.33)

26.16
26.15
26.21

26.22

26.19

26.15

1.23
20.5

20.5
37.11

2117
1.23]
1.23
22.5]

1.23

41.3




ndex terms
quefrency
guenching
radius of gyration
rahmonic

rainflow counting method
random excitation
by jet and rocket exhausts
by turbulent boundary layer
by vortices
by waves
by wind
random process.
nonstati onary
stationary
random response
random signal:
broadband
narrow-band
stationary
random sine-wave
(see narrow-band random
vibration)
random test
random transient excitation
random vibration
analysis of
broadband
control systemsfor
isolation of
laboratory test exciters for
narrow-band
statistical parameters
testing
ratio of critical damping

(see fraction of critical damping)

Rauscher’ s method
Rayleigh distribution
Rayleigh’s equation
Rayleigh’s method
Rayleigh’s quotient
Rayleigh wave
real-time anaysis
real-time digital analysis of
transients
real-time frequency
real-time parallel filter analysis
receptance

Links

[14.34
[4.18
34
14.34]
34.18

20.17

[21.37|

[41.4]|41.22]

29.49
29.54
29.37
[29.6
[29.21

11.2

[22.24

11.2
[11.10

22.6
28.51

41.22

11.2
11.2

N
N
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N

(14.22
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N

[22.21]

4.39

7.11

[7.16] |7.25| [7.33]

22.22




Index terms

reciprocating machinery
reciprocity method of calibration
reciprocity theorem
recording:

DAT

FM

magnetic tape
recording channel
recording system
rectangular pulse
rectangular shock pulse
rectangular-step excitation
rectangular weighting
reduction, of modal complexity
reed gage
reference standard
relative transmissibility
relaxation excitation
relaxation oscillations
relaxation time
reliability factors:

of accelerometers

in metals
reliability growth test
reliability test, statistical
repetitive motion, injury from
re-recording
reservoir method
residues
resilient elements, elastic center of
resilient supports:

linear

orthogonal
resonance
resonance frequency

acceleration

damped natural

displacement

velocity
resonant bar
resonant-bar calibrator
resonant beam
resonant-beam calibrator
resonant plate
resonant whirl
response

subharmonic

[19.4] [38.1

[28.45]|

30.11

[41.27|

[2.18]




Index terms Links

response (Cont.)
superharmonic 4.10
response curves 4.7
response spectrum 1.24 [8.1][23.11] [24.6] [24.11]
[24.13
(See also shock response spectra)
rigid-body motion 3.1
rigid-rotor balancing 39.2
ring springs 32.10
Ritz method 4.28| |4.31 7.33
riveted joints 11.26| [41.12
rms detector 13.5]
rms value 22.3
road simulator 25.21
rods 7.4
rotary accelerator 26.14
rotating machinery 52| [5.22| [6.27] [19.4] [38.1]
balancing of 39.1
condition monitoring of 16.1
fault detection in 16.5
shaft misalignment 39.37
tolerance guide [39.39)
rotating shafts 5.6
rotating table (centrifuge) 18.9
calibrator
rotational mechanical 1.24
impedance
rotational motion 2.2
rotational speed, low harmonics of 16.9
rotational wave (see shear wave)
rotors, unbalanced 39.11
rubber:
adhesion 33.8
compounding of 33.1
compression in 33.8
creepin 33.8
damping in 33.12| (33.13
dynamic properties of 33.10
effects of temperature on 33.15
effects of transmissibility on 33.14
environmental effects on 33.8 [33.9
fatigue failurein [33.15]
hardness of 33.5
molding of 33.5
natural 33.2
physical properties of 33.5




Index terms
rubber (Cont.)
postvulcanization bonding in
stressvs. strainin
vulcanization of
safety, in design
sampling
frequency
rate of
theorem
scaling
scan averaging
screening test
SEA (see statistical energy
analysis)
secondary standard
seismic forces

seismic pickup (see seismic transducer)

seismic system
seismic transducer

(See also mass-spring transducers)

self-excited vibration
sensing element
sensitivity
Servo accelerometers
servo-controlled isolation
systems
shaft misalignment
shaker (see vibration machines)
shake table (see vibration
machines)
Shannon’ s sampling theorem
shear-type accelerometers
shear wave
shielding
shipboard vibration
shock:
complex
control methods
definition of
displacement
effects on humans
(See also body)
high-frequency
mechanical
(See also mechanical shock)
protection of equipment
pyrotechnic
simple pulse

33.8

33.5
33.4

41.8
21.17

|27.6|

14.15

22.16

[27.7]

[21.17

[14.9

[14.26

[20.6

18.4
24.18
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Index terms

shock (Cont.)
velocity

(See also mechanical shock)
shock absorber
shock calibration, Fourier
transform
shock calibrator, impact-force
methods of calibration
shock dataanalysis
shock data reduction
shock environment
shock excitation
shock isolated equipment
shock isolation:
classification of problemsin
of equipment
support protection
theory of
shock isolators
selection of
specification of
shock machines
calibration of
characteristics of
standards for
types of shocks produced by
shock measurements, interpretation of
shock motion
shock mount (see shock isolators)
shock pulse
duration of
shock response spectra

limiting values
relation to Fourier spectrum
three-dimensional
shock response using SEA
shock simulation (see shock
testing)
shock spectra
(See also response spectrum;
shock response spectra)
shock testing
digital control systems for
machines for (see shock
machines)
specifications for
standards for

26.5

[1.24
[18.22

18.20
18.16
23.1
23.1

20.2

[23.1

[26.1

[41.3]

23.1

[26.13

[41.21

[31.32

[31.3
31.32
31.31
(3L.1]
[32.1]

(32.11

[32.13] (32.14

32.7

26.1

[26.7] |26.10|[26.13] 26.22] 26.24]

26.3
26.2
19.3

26.5

[26.18

23.1

[1.24]

233

1.24
1.18
11.9

23.11

23.14

[23.26| |24.6 |26.6|

26.19
25.21
23.24
23.22
11.31

26.1
27.19

31.21

41.21

20.7

[26.3] |26.21]

19.3




Index terms

shock transmissibility
shock waves, effects on humans
short fiber/particulate composites
sideband patterns
signa
signal analysis (see spectrum
analysis)
signal analyzers (see spectrum
analyzers)
signal averaging
signal conditioners
signal enhancement
signal-nulling interferometer
signal processing, digital
(See also Chaps. 14 and 22)
signal-to-noise ratio
simple harmonic motion
simple pendulum
simple spring-mass system
sine-sweep tests
sine-wave, random
(see narrow-band random
vibration)
sine-wave control systems
sine-wave test
single degree-of-freedom system
idealized
nonlinear
response of
single-plane balancing
singular points
sinusoidal acceleration,
decaying
sinusoidal excitation methods
sinusoidal motion
foundation-induced
skewness
slip damping
dip-stick phenomena
Smart accelerometer
snubber
softening, definition of
softening spring
soft failure
sound sources
jet and rocket exhausts
propellers and fans

[31.27|

22.12

21.32

17.11

[21.16]

|1.25|

[37.20|

27.25

20.17

1.25

314
8.55

[11.10

[41.22]

[39.3
4.34

235

[18.15

1.25

3.42

11.6

36.1

5.19

36.25
40.6

[12.22

1.25
4.2

[32.6]

31.10

[31.15( (31.24]

20.13

29.47
29.49

29.53




Index terms

sound sources (Cont.)
turbulent boundary layers

specialized processors
specific damping energy
specifications:

environmental

test

(See also standards)
spectral analysis

(See also spectrum analysis)
spectral density functions
spectral matrices
spectrum

instantaneous

line

maximax

response

shock response
spectrum amplification factors

in studying shaft misalignment

techniquesin

use of FFT in
spectrum analysis, speed of

nonstationary signals

real-time

time-window effect in

zoom
spectrum analyzers
spectrum density
spectrum interpretation
spring

Belleville

coil

hardening

helica

ideal

involute

leaf

linear

metal

nonlinearity

parallel combination of

ring

selection of

series combination of

softening

stiffness of

wire mesh

Links

37.17

[14.1]

[16.17] [22.18][27.14

[22.7

22.11

21.24
1.25

|22.11

27.14) [28.13|

|20.3

1.21
20.4

22.5
41.15

2311
24.10
39.38
16.17

[23.14] [23.25||31.20]

14.22

[14.25]

14.6
14.26]
14.23
14.14

14.17

[14.19] (16.16|

[14.1
1.25

16.8

103
[32.11

[32.9
22.6

32.13

[31.10] [31.14][31.24]

32.9

2.1

32.11

3211

(31.12

32.9

6.19

32.8

210
32.9

32.8

31.10
10.3

32.11




Index terms

spring-controlled system
spring-mass system
spring rate (see dynamic stiffness)
stability diagram
standard:

primary

reference

transfer
standard deviation
standards

DoD

international

NASA

organizations
standards laboratories
standing wave
static deflection
static hysteresis
static stiffness
stationary deterministic signals
stationary faults
stationary process
stationary random process
stationary random signals
stationary signal
stationary vibration environment
statistical analysis
statistical energy analysis
statistical methods of analysis
statistical reliability test
statistical sampling errors
steady-state vibration
steel, properties of
step excitation
step function, unit
step relaxation excitation
step velocity
stick-dlip
stiffness

asymmetric

coefficient of

dynamic

vs. static

isolators

in machine tools

spring

symmetric

[11.5] |20.10| [22.3]

[26.10] [38.23

[11.31] [27.13][29.58]

1.25
34.11
8.16| [8.18] |8.49
234

[40.6]




Index terms

stimulus (see excitation)
strain:
in composites
in metals
strain energy vs. damping energy
strain gages.
accuracy of
bonding techniques
circuitry
classification of
construction of
displacement measurements
using
force measurements using
gage factor of
instrumentation for
measurements using
pressure measurement using
properties of
selection of
sensitivity of
temperature effectson
theory of
transverse sensitivity
velocity measurements using
strain-hardening modul us
strain-life method
strength of materials
(see mechanical properties)
stress distribution
stressintensity factor
stress-life method
stress-strain relationship
in composites
in metals
stress-velocity relationship
stretched string
Strouhal number

(See also frequency, normalized)

structural damping
uniform
structural design
structural-gravimetric calibrator
structural model
structural vibration
fluid-flow-induced
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[41.20]|

2.18

2.29
a1

41.14

18.8

23.2
24.1

29.1

[27.11] [28.29]|41.17]




Index terms

structural vibration (Cont.)
ground-motion-induced
sound-induced
wave-induced
wind-induced
subharmonic response
subsynchronous components
of vibration
superharmonic response
superposition theorem
survivability
sweep speed
swept sine-wave, slow
swept sine-wave testing
symbols
symmetric stiffness
synchronous averaging
system response distribution
tape recorders
task performance, effects of
shock and vibration on
tension loading of isolators
terminology, standards for
test:
accelerated
acoustic
durability
functiona
random
sine-wave
swept sine-wave
test criteria
test duration
test failures
test fixture
test level
test load, definition of
test specifications
testing standards
Thévenin's theorem
three degrees-of-freedom system
tilting support calibrator
time-dependent failure
mechanism
time domain
time history
analysis of

[20.17|

21.33

[13.12]

[41.6

25.21

20.11

N
=
w




Index terms

time-varying functions
time-window effect
Timoshenko beam theory
tolerance limit
tool life
tools (see machine tools)
torsion loading of isolators
torsional vibration
in machinery
model of
total damping energy
total least squares
traceability of calibrations
tracking analysis
trajectories
transducer
accel eration measuring
calibration of (see transducer
calibration)
capacitance-type
classification of
definition of
displacement
electrodynamic
fixed reference
frequency response
hand-held
high-frequency response
low-frequency response
mass-spring
mountings for
moving-coil differential
transformer
optical-electronic
proximity probe
seismic
selection of
sensitivity
velocity-type
transducer calibration
ballistic pendulum method of
centrifuge method of
comparison method
drop-ball method of
drop test method of
earth’ s gravitational method
€l ectrodynamic exciter method
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12.35

12.2

18.1

512
12.5

12.8

12.2
155

[12.36

12.32

12.38

12.2

12.6

[12.36|

15.4

164

18.1
12.36
18.1

18.18
18.9

15.13

16.4

18.19

18.19
15.14

18.23




Index terms

transducer calibration (Cont.)
field methods
free-fall method
Fourier transform method of
heterodyne interferometer
method
high-accel eration method of
impact-force shock method of
interferometer method of
inversion method

pendulum calibrator method of

reciprocity method of
rotating table method of
shaker excitation method of
shock excitation method of
signal-nulling interferometer
method of

sinusoidal -excitation method of
structural-gravimetric method of

techniques of

tilting-support method of
transfer function method of
vibration exciter method of
transfer function

(see frequency response function)

transfer function measurements
transfer impedance
transfer matrix method
transfer standard
transient analysis
transient response
transient vibration
trandational motion
transmissibility

absolute

acceleration

displacement

force

motion

optimum

relative

at resonance

shock
transmission loss
transportation environments
transverse sensitivity
transverse wave

18.23

18.20

18.14

[18.15

18.8
15.13

18.8
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[18.22
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|30.15| |30.27|

(30.8| [30.11]

31.21

|31.27|

12.11

1.26

[20.14] |41.5]

[28.39)



Index terms

trend analysis
triangular weighting
triboel ectricity
tuned damper
(See also dynamic
vibration absorber)
tuned resonant fixtures
turbomachinery, whirl
turbulence, excitation by
turbulence-induced
oscillations
two degrees-of-freedom
system
U-tube
ultimate tensile strength
ultra-subharmonic response
unbalance
rotating
sources of
uncoupled mode
uncoupled motion
undamped motion
undamped natural frequency
unified matrix
polynomial approach
Uniform Building Code
uniform mass damping
uniform structural damping
uniform viscous damping
United States National Committee
unit step function
unstable imbalance
USNC/IEC
Van der Pol’ s equation
variable-amplitude loading
variable-capacitance
accel erometer
variance
computation of
for nonstationary data
vector cancellation method
vehicle vibration
velocity
velocity-coil pickups
velocity pickup
velocity response
velocity shock

[16.23]

26.28

37.11

[5.12

29.28

5.14
29.54

29.22

[31.27] |31.34] [38.17]

2.32

34.2

[34.13|

4.14

40.2
[40.2

[39.10

1.26

30.1

2.3
1.26
21.47

[24.17

[2.27
2.29

2.27

19.1
234

521
19.1

4.17

34.17

12.39

[2.29]

[1.26

(115 |22.3|
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Index terms Links

velocity-sguared damping 4.33
velocity step, response of body to 31.6
versed-sine force pulse 8.4
versed-sine pulses 8.45| |31.18
vibrating beam test 37.18
methods
vibration:
aerodynamically induced
ambient
bistable
body-induced
building
complex
control methods
definition of
deterministic
effects on humans 42.20| [42.30
(See also body)
equipment design to 41.1
withstand
fluid-flow-induced
forced
foundation-induced
free 1.20
gear-induced
longitudinal .
machine-tool 40.1
nonlinear 4.1
periodic 1.1
random 1.1
rotating shaft 5.6]
self-excited [4.17]
ship [19.6]
sound-induced 29.47
steady-state 1.1 |[1.25
structural 24.1
subsynchronous components 16.8
torsional
(See also torsional vibration)
transient 1.1 M
vortex-induced 29.8| |29.13| [29.40|
wave-induced 29.6}
wind-induced 29.21]
vibration absorber 6.1 [6.21] [6.28| [6.38]
multimass 16.21]
pendulum [6.32] [6.37]

(See also Chaps. 5and 7)



Index terms

vibration acceleration
vibration acceleration level
vibration analysis:

cepstrum

gated

techniques
vibration control,

in machine tools

vibration damping ring
vibration data, analysis of
vibration dose value
vibration environment
vibration exciters

electrodynamic

hydraulic

impact

mechanical

piezoelectric
vibration exposure,

hand-transmitted
vibration generator
(see vibration exciters)

vibration isolation

coupled modesin

efficiency of

of force

of random vibration

vibration isolation systems: active

checking
dampingin
servo-controlled

vibration isolators
ar

ambient environments for

application of
Belleville
biaxial stiffness
coil spring
commercid

damping characteristics of

dynamic stiffness
elastomeric

fail-safe installation
fatigue failurein
helical spring
hydraulically damped
inclined

25.15

[25.7

25.18

30.31

32.16

32.16

32.7

32.7

32.4

32.9
32.18

30.29

|32.2|



|ndex terms Links
vibration isolators (Cont.)

installation of 32.7
involute 32.11
leaf [32.11
location of 32.3
materials for 32.6
metal spring 32.9
natural frequency of 30.41| (32.16
nonlinear 30.38
plastic [32.9
pneumatic 32.13
ring spring 32.10]
selection of 32.1] [32.9]
service life 32.6
shear loading of 325
specifications for 32.7
standards for [19.3]
static stiffness of 32.18
stiffness of 32.14
tangent 30.39
tension loading of 32.6
torsion loading of 32.6)
unbonded [32.4]
wire mesh (32.11
vibration machines 25.1
circular motion machine 25.4
direct drive 25.2]
electrodynamic [25.7]
hydraulic 25.16
impact 25.19)
piezoelectric 25.18]
reaction type [25.4]
rectilinear 25.5]
vibration measurements 15.1
data sheets for 15.22
measurements, factors 15.3
important in
fasealarmsin 16.6
field calibration techniquesin 15.13
instrumentation for 13.1
parameters for 15.2| [16.4]
planning of [15.1]
techniquesin 15.1]
time interval between measurements 16.5
transducer locations for 16.5
transducer selection in [15.4

(See also Chap. 12)



Index terms

vibration measurement
system:

calibration of
wiring considerations for
vibration meter
vibration monitoring of machinery
vibration mount (see
vibration isolators)
vibration pickup
(see accelerometers;
transducer)

vibration problems, matrix forms of
vibration reduction in rotating machinery

vibration spectra:
of machinery
sideband patterns
vibration standards
vibration test:
criteriafor
duration of
magnitude of
vibration test codes
vibration testing
digital control systems for
machines for (see vibration
machines)
multiple-exciter applications
vibration test specifications
vibration transducer (see pickup;
transducer)
vibration troubleshooting in
machinery
vibrograph
vibrometer
laser-Doppler
virtual mass effect
virtual work
viscoel astic damping
viscoelastic materials
viscous dampers
viscous damping
equivalent
uniform
voltage preamplifiers
voltage substitution method
volume stress function

[13.1] [13.10|

28.9
6.27

16.17
16.17
19.1

[20.1
20.13
20.11]
19.1]

20.4

[25.1] [41.25|

[27.19

25.20
20.1

[1.26

12.32

12.32

[29.1

27.29

7.45

[28.30]|

37.2

[36.16

[36.20

30.2

1.26
1.26

2.27

131

15.16

36.8

30.4
25

8.52



Index terms

vortex-induced oscillation
vortex-induced vibration
vortex shedding
vulcanizing agents
wake buffeting
wake-induced oscillations
waterfall plot
wave
compressional
wave-induced vibration
wave interference
wavelength
weighting:
rectangular
triangular
weighting functions
for spectrum averaging
welded joints
Wheatstone bridge
whipping
whirl
resonant
whirling
white fingers
white noise
Wigner distribution
wind:
characteristics of
fluctuating components of
gradient
gustiness of
mean velocity
windows
Hamming
Hanning
wire mesh springs
working reference standard
workstations
yield strength; metals
zero period acceleration
zero shift
zone
zone limit
zoom analysis
zoom demodulation
zoom FFT analysis
zoom spectrum

[22.26)

|40.15| |41.12|

[5.11] |5.12|

|11.6|

14.16 | 14.18|

16.16
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