( Stationary Signal )
31

(Sine Wave )
( Random Signal )

(TransientSignal )
( Continuous Signal )

( Deterministic Signal )

(Time Domain Signal )

( Non-Stationary Signal )
2
( Deterministic Signal )
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Signal Types
Stationary Non-Stationary
Deterministic Random Transient Continuous
31
3-2 ? ,
2
31
+amn ] cos [27Uifnt + {1+ fmn(t)] (31)
" (Carrier Frequency )
(GMF)

2-4
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?
1 (Peak )
2. (RMS) 32
3 (Crest Factor) 3-3
( Normalise )
RMS:\}X? + Xj +XN3+,,,,,+XA (3_2)
Crest Factor = Ee&lfs (3-3)
(Time
Synchronus Averaging )
(Encoder)

3-2
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One revolution

€ of driven gear
From Accelerometer
' N
13:31 ratio
Frequency - N
Divider ‘
i ' FFT Analyzer
l > Vibration input L |
_ﬂ ﬂ_ > aer pud Misaligned driven gear
Tachometer pulses, .
one per revolution
of the driven gear
Badly worn driven gear
Averaged Wave Forms
32
3-3 ?
X(0) X(Y)
X(©) = R(ffl) +jI(ffi) = Aqem (3-4)

A(0)
A2(0 )

( Fourier Spectrum of f(t) )
( Power Spectrum of (t) )
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v (@) ( Phase Angle off(t) )
X (D) (3-6 ) ( Fourier Transform )
(x(®))
3-3-1 7170 4
1) ( Fourier Series )
35
8 LN . _
x(t)_?+§(ancos = +b, sin T) (3-5)
2 ) (Fourier Integral Transform ) '
36
X(0) = [x(t)e ™ dt (3-6)
3) ( Discrete Fourier Transform )
4) ( Fast Fourier Transform )
1 || 1 1

512 11024 12048

33
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(Aliasing )
AID converter
(Window Function )
Weighting
Signal 1 | o\
[ X~ ) _\ 1 ADC Time Memory — > - Time Memory
) < v

Antialiasing Finer AID Converter Recorded Time Signal  Multiplication  Analyzed Time Signal

\X

i "a

g DF y - Courier Spectrum =) H J.. Autospectrum
i y
coerief Anaiy?i> A0 squaring AA
33
3-3-2 (Window Function )

(Leakage )
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30

(Leakage )

( Resolution )

( Calibration )

( Rectangular Function )

( Hanning Function )

( Flat-Top Function )

(Trancation )

'35




37 (Window ) -

3-3-3 ? (Overlap )



32

wi) A
¢ Mo overlap
» lime
L '
w(l) A
» 50 % overlap
» lime
* 67 % overlap
» lime
wil) A
« 75 % overlap
Mo~ tima
9 17900.
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(Sideband )
( Carrier Frequency ) GMF
(Modulating Function )

(GMF)

(GMF)

GMF

GMF

( Gearbox )



db

I*GMF

{

sidebands

2*GMF

3*GMF

1/rpm,

39

GMF

GMF
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3-4 ( Cepstrum Analysis )

3-4
cp(T)=F-ijogx,, (A1

X (©) = X(o(t))’

R(t) = FI% ()}

" (Cepstrum )

(Autocorrelation Function )

( Cepstrum )
( Quefrency)
( Rahmonics )
( Gamnitude )

(Sidebands )

(3-4)
(3-5)
(Autocorrelation Function )
(3-6)
( Spectrum )

(Spectrum )
( Frequency )
( Harmonic )
( Magnitude )
(Amplitude )
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(Saphe ) (Phase )
( Lifter) ( Filter)
( Short Pass Lifter) ( Low Pass Filter )
(Long Pass Lifter) ( High Pass Filter)
(Delay Time ) T ‘ " (High

Quefrency )
('Small Frequency Spacing ) ‘ u

(Multi-Stage Gearbox )
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