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Absolute Vibration (B0 &)

24 JIE HMH(Inertial Reference Frame)E JIE22 =HE Hd =M As =
32t DEFHO et ds. JIISZAHAY SEH=E 2etd22 JIHS HousingOlLE
T2 S9 2 52 =Fot=0 M0l Wetd XI&(Seismic) HED| = &
H(lnertial) H&tD|et SHC

AC(Alternating Current) (%)
AZHO et BiscoteE S8 ASZN 2FE 2HS 2 -0 BHEGHH, =A &=

2 Al2tel g==0ILCt.
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Acceleration (It&55)
AIZHOI CHEE £&0o BstE2M X3 25 (Harmonic Motion)liAME HH g &2
a2 HEAIBICH JI&8E0 ©9le ES fi/sec’, m/s’E MU O EEEC2ZE ‘g
(0 = & Jt&E = 386.1 in/s® = 32.17ft/s® = 9.81m/s?)E &Lt JisE= Ut
oz 2NAl IJtEEN(Piezoelectric Accelerometers)E 01 &6t =& G0, CHIK

S|
D=0 &8s J|IHS CasingOlLt Bearing Housingll &l&s E4d= Holol=d AIE

Accelerometer (IF=EH), (Acceleration Pickup)

NHEEH= JIH As2 Ot E42 200 Hldiclke &I MES2 BHEAHA F= 2
A B8] (Inertial Transducer)OICt. 2SS LS JIIETAHIN MASEO, M=0F O
AUME =8 222 AEHC HOIXE JSEAHI gel AgEt. £8d
=E 9 Rele 2 28 A0 E2 20 ST BtSote 2SS Yo 2
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Acceptance Region (312 ¥9)
2XE (Polar Format)Wlol EAIEE 1X = 2X &S Vectors (RZ0 24t
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2t) E2 A2 HE We s "2 =4 2IX (Shaft Average Centerline Position)
o FOl0f Tist 82 E MSSICH AIEXesE ZE & IS ZHGHA SFS D
Hel A ANSSS U822 g 2 Shaftel Bt ¢E s =2 Xl =30 st &
AXNOl HE HEs FEHO. OE SystemS< Hardwareltl Software &2 (Alert2t
Danger) 88& 2 & £+ UATE HXEHN UCH JE HFE&S2 =W {49
ZI0H, =20 SP2GHH FoH&ICH 38 990 2s dB= = 2 Z(Shaft

Accuracy (H&T)

1) Full Scale MetergtOll CHEH XIAIXIQLS] @Xte & 2) AN L= ol sk X
AXI2tel QIE(UHH HAMEZ HAIEM). 88 2E&Z(Inaccuracy)? E8&=
O Ol X2 RE 0SS SEEH &t X0IE L2 =0t J&Te Hoe
E3Z =T (Repeatability)2] S2AHME ER AIS T2 ST
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24
ol AFZECH A/D BEDI ds2 452 37| Ba ZX 22 20icte 2dis
o, s =F A2t 2HAE 20lctes 828 =0l 2o HIt=Ch

rx
R
=
>
010
njo
40
Qﬂ
=}
00
0
=
P
rn
T

[&4D]2] Jet Engine.
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g U %2 Sampling =L==& Sampling &2 2
ORE O 82(81E). Sampling ot 1 &
2 = HHE SFHiOF EofoF StCH ol2dst s&E
Sampling = ZEGHALL Sampling GtI1 &0l MO OIJI(Low-Pass
Filter)E AtES& N HAE 2 UCHAntialiasing). Antialiasing? =& SH&E2(A
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Alignment (58 &)
s280 22 {8 JIH 2ESHINE, =, Casing, 7l
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Ambient Vibration (F¢ &S, 2&S)
FHA SZ0 2= PE IS, BS L2 Ee= 0N Je E2 sz
2H 2= AS2 460 UEIHCH OIJI0AM AIEatD Jqes 820l HIF &1
UE BE 2= &= sttt

Amplification Factor, Nonsynchronous (HISJ| SZ A %)

Rotor System2l 1R&S=(Natural Frequency)lAd BISIl X3 &S
(Nonsynchronous Harmonic Exciting Force)dl 2/t Rotor System & SE2
QIZE. HIsIl 5 A== =9 dEZ0 MREH=E 2HES 0JIAI=E &84
Aol ez I = A+ REECH  0l2d8 29F2 0IAleE 24es
System®l Quadrature Dynamic StiffnessE 224 AI2l= &Q0l ZH, ZUHCZ
HISIl = A=t 8J1 &= A==20 O AKX &L
Amplification Factor, Synchronous (S| &= A=)

= 3™MESEIL Rotor System? NRISH2 LXE O =3 2 HIH
(Harmonic Exciting Force)0ll 2ed& =%& (Unbalance)Ol CH&F Rotor System
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Attenuation (22)
Attitude Angle

10

R0

)

t

ALEH(Steady State) 2l

X Ab
oo

al
=<

F(Unidirectional)

9]

R0

3t==(Preloads)2l Vector

100

iXl= S20i2tn 2&5H2

[¢]

ol ot

=

=

J| A
Xl 2= (Rotor Position Angle)?t &

=
=

s

Preloadlt =& 3
=20l

oL
- .

= & AOIS

o]

H

H

HO



7IA AE & — 7

—

et (t +T)0l AN
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Auto Spectrum (Power Spectrum)
DSA(Dynamic Signal Analyzer) Spectrum2 11 3AJlse L0 A2 PowersS
LIEFHCE, RMS Averaging 6t Auto SpectrumO| &ICh.
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Average Amplitude (=
AS Signall AHEEH=E A= =
= 0.637x Zero-to-Peak &IZ0ILCt Ho JME
Measurement)2 J|H &S SignalS0| CHIH Sinelt&0| OFLIOM Peak-to-Peak
=2 Peak &Z0| Sine Wave ZHE 0IEoiM ZESHH AHeE = 20| W20

Bently NevadaOlAl= AtEoHAl 2 =CH.

& JlZ . Sine Wave & =2| Half Cycle Average
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£ =20ICt.  Probe= Thrust CollarE && 2t=06tHLE Thrust BearingWlAd  <F
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Balance-of-Plant Machinery (X J|Hl)
HA Plant &2 HHH 20T =28 gs2 NXKXN 2= JHE JAHES 2F.
re 0lad JIHFZSO| REAOR JISE L olHl AHI(Y0 &H])2 M0110 QUL
Balance Quality

(&
24 Rotor? BE FEE LiEtUWesE 222A, H 28, L NFE A5

o 3

o
Rotor System2 18 Z2& =09 S2st =9 FEEE (e =& FAH),
Rotordt 0l & HAUA IS L= 258 [ 2=55He s E4=2 0t

Ct.

(1) 1X &8s =2 =
(2) 1IX XES &2t ZAE Hat

Balanced Condition (& AEH

&L EH)
SIEINIAHUNAM F2 Jlotatd Sas0l 28 o LXlots &,

Balancing (&, WEEO|)
2y ZS&H(Mass Centerline), & F24=(Principal Axis of Inertia)0l Rotor2
Jlotet® SAEN 26 L 2XIotES Rotor?l BHA 9sko| ek XS X0}
= 2. 0 g2zN 28E 24 (Imbalance Inertia Forces)0l 218 Rotor2l
O.ia

2l JiohKl= Sts=2 2 A AI2ICH
Band—-Pass Filter (Y St o41D])

0BCH 2 K|8tst Lower Corner =22 H S 8tet Upper Corner Z=IHz=HXI O

Z& o= ®™MEZ Z(Single transmission Band)2 Jt& Filter. Corner FM+S2
=0l 3dB(0.707)22 2iE=, SAFOIS ¥E HHAML Fo=2 20/&
Ct. SAFL=0A Signal =2 240t 210 /A4 83 = XAS LIEILEX
2=

Band Reject Filter (1Y HE 0{1t2I)

Notch Filter & 2.
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Bandwidth (S =)

Band—-Pass Filter@ Corner =lt==2t2 2tA. = FilterE SMot= L= Filter
Ol 2ol ANHEl= It HP. YBHE OS2 Constant Bandwidth FiltersOlld= =
It=2 HAIE ot1l Constant Percentage-constant Q-FiltersOiM= S& M=
of HEEZ HAISL. FFT24JI0M X tHEE2 st &0, I 2t
/Lines =It=° ==xWindow Factor O1JIM Window factor= Uniform : 1,
Hanning : 1.5 &£ Flat Top : 3.630IC}.

Baseline Spectrum
JIAHS 28 MEHIE £E2 M FE MS Spectrum22ZM 012He XS AEHE 2ZAIGH
0 24 dlwot=dl J1E0l = .

Beat Frequency (28 X S%)
AS=IF A2t OHE 2042 HAS dsS=+ Xe B 8t

Beat Vibration (88 X&)
204 =I==Jt M2 2SI JAHL, 10 F=9] MZD FOIF ASHeZ
Biote [ ZYHMol= &SO0IC. M2 elEst =049 & £= XIS Beat
Frequencyctol 0Ol2i2 = 0laf2 & &H M3 A0 2o &g = UL
FO=0F 2324 OEX0l MESE =34 a0, FIFez 229 myol s2
Aoy i =22 FFUsS MM, 180°RAXE JHE e M2 AMENH AZE2
Hel 070l DI AT

Bias
SZE AC s 439 el HE(S4H)2 &I T3S0 2ol &aE= As Lot
Jl 25t DCHELE HGtH L 2S4S &A= A

Bilateral Transducer (2t B1&tD])
.= X AMOIOIAM, HHE HEe=2ERXR ME0| Jtsst HEHD).

Blade Passing Frequency (£ S F=1tH%)

BladeE JI& JIAHI(E B!, Axial Compressor, Fan, T 2% SS)0AS &EHE &
S ZO4E2M 02X YO £=(Disk E2 StageX o)l = ST E Zst A 2

[==}

Ct.



Block (Size)

CIOIEl XMclE <Ioh H&II0 J1AIZE OIOIH &2l #. = Digital &l XMl At
8= AW2XI BlockZ E& FIt= 8ol & HaT0 e sH P USE =Ha
ol HdotE 22T e 2tAES F =AIXNE2 GroupOlLt SequenceOlLCt.
FFT=4D[0l 2ol &t=E 2 =1+ Spectrum&2Z SampleS2 Full Block0l &
L0OICt.  Block2 Samples== FFTS =IOt oH&ZO0 2o Z2FECH 400Line
FFTS &< 102404 Sample2 BlockOl ZR0otH 800Line FFT2 ZE<S 20484
Sample2l BlockOl ER06tCt. O£ =2 Digital Signal Analyzer= 1024 Block 3

JIOb AEED Block It 25 olafc= E0&ALCH

Blocked Impedance (D& I0IEHA)
SAZN P JIH LUOoIEAS SoHE ZUS MY LSEXZUMAM 2 LOold
A BHEDI9 DF E®I| LUOoIEHAL, DH 2SAE J|H LUlolHAR 20l 22
Ct.

Bode Display/Plot
= JEEKEY B2 M IX S HH((RA X2 AZ)E LEtHe A2 MEA
o & H9 Graph. ZOo| YE2 1X9 f424=S LIEtWD otleHEe Ys2 =S
LIt 888 XE2 = 3&85SZ(rpm)E UEHHD., 3Z 2Z8 8 &2
(Unbalance Response Plot)et) 22|J|& 8tCh. L&t 2X, 3XS &S s dH
S0E MOICH

Bow (&)
SH0IU = Q¥ES Mst 20| AE6tA ZS M, JIoteE =52 S E0
&0l Otdl AEH. M2 ZAH0l == Zo6HGravity Sag)Lt € B1&(Thermal
Warpage) S0l 2ldh &% Z&oz F AU 1 #ol 3 (U 22 =&
UCH. = E2 Rotor?l @2 3W=EZ(Slow Roll Speed)Ul A Proximity ProbeE
Ol2ctH =2 &l HBE SZFEFeZ Zorg = ACh Eccentricity,
Peak-to-Peak & =.

BPFO, BPFI
Rolling Element Bearing2l Outer ¥ Inner Racell Z&0| U2 i ZMst= Ball

Pass Frequency®l 2tXIO|Ct.

Brinneling (False)
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Bearing Race&0ll Bearing Rolling ElementOl 2lol 4421 =22 M Moz =
0 AXlst MEHUA A5 ESH 2o LAM=ICE.

Broad—-Band Random Vibration (ZHY 7= &s)

s 4200 E2 ds+ U0 HAJA=EHR 22 =242 ds. UE0l "Ei's
<2 M0 Tet dtHEez Hoflkl= AoILh, 28 1 SHE 0lgds Zsthh

Random Vibration &2z,

BSF
Rolling Element Bearing2 Ball Spin Frequency2l <XIZM Ball £= Roller&ol
ZE0l 2o st S=Ih==0lICt.

Buffered Output
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NESHI 2I5t01 & 311D Pr=ss SAGHN L2 52,
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Calibration factor (238 H %)

A8E s g2 LA B2 2%,
Calibration Weight (& )

Rotor@l Balancing XA ASZHe= 222 M JIH &S(1X Vector) SE 2
F&HoI| ®|ot 010 €1 U= 82d Z2AHCHUA Rotor &9 &1
H.  Aralah ol2dst EXte 2ZEH O
ol= Z0ICHoI0l g€ Yese =3

S¢elCt.
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0 20N s8¥g SHEH). otE AIE 2AH(Trial Weight)et &
Campbell Diagram
™ JIAE EHU AISZHeE 2. X2 2@Xoldl 6t o Hel =& =0t
20 ol =9 sIEET o 2 Jisst JFEFI2=S(Forcing Function
Ps |8t =3, XFE2 0o JHX I8 =I0H%
0

Frequencies)S &&iotl &H&olJ| =
-0.48X), Y S =1}

=]
(Excitation Frequencies), & & &8 EZ(1X), Oil Whirl(0.4

E



Z=(Blade &&= Vane Passing Frequencies), Gear Mesh =It% S& LUIEIHCH Y
=2 =0H(Lateral)t HIEZ(Torsional) DRA=Sx==S LIEIYCH. 0] Campbell
Diagram= |Interference Diagram Ol2t) & dt0H, JI&E Cascade Plotidl Waterfall

PlotE€ H8lole A=z M 2 MEEIIE 8t Torsional Vibration &%,

=3|d £& [ =It= SpectraE LIEtH= &2 HME &2 Graph. = dEE¢
Z2 O 2942 25 MzF((Y)2ex2 UEHWHAHECH Foxs JIE2 (XS
AECH 0leigt Data HEi= JIH2 HEAE SOt M= Flis S5 BsIE
Eotok=0l MQIC.

Casing Expansion (Casing #2!)
HY DHEF-UOH IJl=(Foundation)-2 JIE228t J|AH Casingl = ¥
X =H. 0l2fst 52 MHHOZ Casing0l II=0 2L JAs &
a JIAe BtE 22229 JIx=ol #XIE  LVDT(Linear Variable Differential
Transformer)E AFESIM0F L. Casing?l & 2&oz9| XIBat= Jls S0
L XS0l Casing® Z#H =2 AUz LUBIL 028 FHE

TSI(Turbine Supervisory Instrumentation) System? L2802 ES T UCH

Center Frequency (2! )
HEZ FilterOlAl D8 Y= Filter(Constant Bandwidth Filter)2 dt=® SAA,
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=<

£2 1A HdlE(Constant Percentage Filter)2 JI6t&® =& & (Logarithmic Scale

Centerline Position (E&l& <XI)

Average Shaft Position &=X.

Central Principal(lnertia) Axis (& 24 F==)

Z2He Sa8S HNEAHS FZ0 dHotAS W, O B0 28 2d =5, 4 &
g =25 Sdl2 F2d ZRUEE S F24 ZROUEC &t BalancingOll 2

StoiE "2d FF"01g 0=, 3 Us S 24 == S0 A Rotor2l & 4

A0 O JINe s 28t 0 24 ==2, HE=(Balance Axis) L= &g
% (Mass Axis) Oletd & stCh
Cepstrum

Power Spectral € =°| [£=2| Power Spectruml 2 =& =0l X3 H=22 olL2
Spectrum@Z FEAAI|= =HO0ICH  AlS x(t)2 Power Spectral 2=E Gy(f)E

otH, 8AEY Cyt)e

C ()= fjo log G (1) xe” 1™Fdf| *
2 EASECH Y te A= E A (Quefrency)et E2L
0] HEt2 Az =140 28t F2E &H HEole &80 UMM LFSt Al2t

=0l 22| o|l2% 2 QUCH 0|9 20| 21 AHE

AAOZ BiEEE FIIS WG )
2o AZ2|( MBS 510! P= ZMWEA 'Spec'S 'Ceps'2 MBS WAEHO

E 0 4= FostCt. Hi=xs JHE 22 FrequencyE Quefrency® HarmonicsE
RahmonicsZ FilterE Lifter2 MagnitudeE Gamnitude, PhaseE Shape S22
SEL 0l B2 Quefrency= AlZH0l UiSote HELZ d24g = UM [etA
FIHO ASE H= M52 SH=240 e =8 BE2EE H38tL.

Channel (xHZ)
=49 Signal2 Display otJ ?I8t otLtel BHEI[2F HJI.

Charge Amplifier
0l &=Jl= H=ED0|2 11&= Impedance

=
AMEZLCH 0l CableE& 213101
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Circular Vibration (2&Z)
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a(t) = Re{ A*- ™ e~ %}

24 FhE ex9 AL s AS9 OHEAOl F0H4, =8 a= 1 230l
et Alsol AlZ2Ho 8 24 ¥ SZE2| QUIE =0 |AS HELZH sS4
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Dynamic Data), —1e2l1) Process Data Manager (Process Variable Data)Jt QUCt.
Compensation (£ 4})

Runout Compensation & =.

Complex Amplitude (24 X =)

AL29 428 A= TE.
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Constant Bandwidth Filter (2& HEZ 4 10HD])

=
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Cross Talk
Ctg ®2lu MHEHAM HIEE, o™ HHE)| Signal = HEWAM2 2t
(Interference) &2 &Z(Noise). Proximity ProbeE AI2Al FIHA(ES O %)
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Damping Coefficient (24 HlZ%)
dutdoz SN OFe Zdale 2s0UHXE OE FHEQ iUXZ ANAIDI=
AL ECh., &E4A 2 D|(Viscous Dashpot

E= Damperno OtE2HE2 28 HZ0 dldSCtn 2CH Ol Hiel &5 24

Damping, Critical
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Damping Factor (24X
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E AIB5I0 Jl=g Mo 55 8y Z2ele Hs #HE.
Damping Ratio (22/4l)
dy H4 2HE = HE ARHo 2AAH==2 A 22 H==0 CHst dl. 224l
= A ZA0l he HEEZ HAISHCH
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Processor— Based HZDI.
Data Point (GIOIEl &)
MIESI0 2ol EHE ME.
Data Processing (GI0IE Xel)
ZFOHZX OOIHHZRH Zs F2E I fotH, MIIE L= JIHA 20l et
HIOIEHE HMelot= .
DC(Direct Current) (2&)
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Decibels (dB)
200 &D] AMSO Powerlt &0l HIDF 2 212 ESol=d melst S0 2=/

£ AMS/AE). dB = 10 Log Pi/P2 = 20 Log Vi/Ve.
F

Degree of Freedom (KIS E)
H. e AIZ0 UAAAM J1AHAHSG 2
=2

g HE = 0 == Ao Jtse =

Detection (2 &)
SX0l AMS(AC)E DC AZEXZ BHetoles 21, DC dMZX= SHEQ AMS9 Peak &

= Peak-to-Peak® &&XI(RMS)2t 2 LCt.

Detector (H&D1)
Transducer &2,

Deterministic Signal (2&& AS)
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Difference Analysis
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Axial Clearancelll ¥&= =0 HIH Startup OlLF ShutdownAl2l SOl AN

2 O :HCY. Oledst H=s2 Mgz J|IAH CasingWl &=&  Proximity Probe
(=]

1A

Transducer2 Rotore =&& EH(0:Collar)S AEEOZ M OIFAHELCE 0 H=E
)

2 oK TSI(Turbine Supervisory Instrumentation) System2 Y822 ES ).

Differential Phase
Rotor System&l2l Az & SYE |X2 HY =Lt+0H M Filtered & & Signal

£ AMOIQ a2 X012 E=Hote Jle. =22¢&H(Instability) Sourcell ®IXIE mHet
ol=0l AMSEC. 2& COZ Signal 20 ?I1420| Leaddl= &S SignalOl CHIH
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Digital Signal Processing(DSP)

KAAHONA 2HE Aol HEKAS(Analog Signal)E MEE BES HA 0latdlS
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Discrete Fourier Transform
H235tel AM2E Xr=(Sampled time Data)22H O0l& O HE(Filters £=
Lines)2 Jl&tote= EXOICH Fobe 9 ZWIF S4A(F A & o 42)0
Sz H9 &&= Sample==2| Bt Z (.

Displacement (<)

oM™ JIE&E2 JIELZ o™ 22X Hel &2 XS 3 getdoz J|IH &

= 28 L= /XS Peak-to-Peak =FO0I0, ES Mils E£&=

il &«
Micrometers® SR EZ ESECI Proximity Probes HRE &2&E
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EFEL. B&
MSE #Helz HEtAIDID| fIiAM= Signal & &E(Integration)0l ZR06tLE, =J| H
? 58S UEWX 2=
Displacement Transducer
1 £=0I Transducer?t £ SHI(S4 =2)2+2 JHel0l Hieldts Transducer.
Distortion  (2H=)
ool AMZo d=0let &S HEH(Wave Form)oll [AHAMS X 2= HES 20
SHCH. Q=01 ZMIEZN M) S2lHQ 42 Jote &2 Jlise=E Fh=
Olelel D=0 4201 2H5t=s 22 S = UALH A= FX0l Met gMot=s 1D
=0 429 FTOF ¢ =t

Dominant Frequency (Ef2 X Z)
Ie AHMER0 AN HUUS EASE MES.
DSA.

Dynamic Signal Analyzer. &=

Dual Path
Ch B =0l Monitor SHOIA S JHSl JHE A QI Signal Conditioning PathE
SoiM Xel=ZH ot=, &= Monitorlil M0l= Signal Conditioning 218. &
Signal Conditioning Pathe 1 XA =28 SHUQ(0: HAY %), HdeX

Filtering, d&2 &3& & =(Alarm Setpoints) 2 Displays & £ QUC}.
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Dual Probe
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2t=2 UM 2l Shaftel MUHE 2F XA (2) HIHES JIELZ 2 Shaftel S
252 =Fstth. (3) ST H=Z =8st J|H Casing? 2O ds2 s3dot, el
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2 XG0 0F SHC. 0l 152 Monitortl ST A, FIHS HED|
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Dynamic Data

SHE o SH(ME S8 Is) S5 UHUWs PES ZEdtl JA=(B4

ts AEIQH/SE= Transient &EH) Data. Orbit, Timebase Waveform, Spectrum,
Polar, Bode, Cascade2 WaterfallS0l &&XQl Dynamic DataOICt. 0Ol DataZ2
2H XM=, F0%, O OtE(Filtered) & =D Signalll 24 2H(Phase Lag Angle)&
2 Static Data &l Rass =&l & =Jt UL+ Steady State dynamic Data
%t Transient Dynamic Data & =.

Dynamic Force (S&¢Q! &)
AlZHOll et Blots &.
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Dynamic Signal Analyzer (DSA)
It 84222 LIEtWI] <6t Digital Signal Processingit
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Dynamic Stiffness (& 2t4), Dynamic Spring Constant (S& A Izl Al4)

e Bt28 AHMAIZII A0 Dynamic ForceOll EtatH JioHXl= &2 (Mass)t
(=X

24 & (Damping)2l =& & (Dynamic Effects)2t Mechanical System2 A2
ZEDo &, =sH X0l JAUAS o SEW Bl SEu Hl. HMSS
ot AS e & Helete s44 Hl., S8 242 H(System)2 E40IH, O
el s SE2 HMsStoldl fIoh Jtold SHel &0l CHErstCt. Dynamic

Stiffness, Direct@ Dynamic Stiffness Quadrature & 7.

Dynamic Stiffness, Direct
O8I (Applied Force)dt Bt gtstoz HE MOl Modal Mass, EA, Cross

Couple Dampings2Z 4 & Mechanical System2 Dynamic Stiffness2 d2.

OPL

Dynamic Stiffness, Quadrature

SH =AU A Rotating System Dynamic Stiffness? 292 M S 22
TermES E&sHCE. =, 1) Viscous Damping(Shaftdl SMS & e 1O |SAQ
H=9| ot

BH&2); 2) Fluid Wedge Support Term(S MO I 8ES 2 e 1 3IE=E
A=), ZXE Cross—Coupled Stiffness(84&3 A2 - Tangential Component)
10 $tCk.  Quadrature Dynamic Stiffness= Jt&I & =& Y@atoz XMNZGHCL

(90°9 2l&k2t Xt0l).
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Eccentricity Bow
Bow2 Eccentricity Peak to Peak &Zx.

Eccentricity, Mechanical (2IH& T A!)

o Jlotetd SHHdsS JIELZ & M, =29 "2 XNEQ Hetd, AT =%,
Mechanical Runout &Z.

Eccentricity Peak to Peak
Slow Roll Speed(&8&3dl = =Z)HA =2 3. 0 = g2 (1) R3E Il

HE & (2) SAEQ SHl & (3) LAFSZ 2F MAOILE
g 02tz dte FX(Rest)Al2l & S ARZ 2T
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Eccentricity Position ) (NS & MoK £8)

(

Radial Position &Z.
Eccentricity Ratio, Average (B2 BHAE)
HOHE (L= Seal) UWUHAKS =9 ZEBZ# <XE LEHWH
(Dimensionless Quantity). = SA& HZ X2t H (=
0l2l HelE Radial ClearanceZ UHAM &=E= B HAES2 0 1AHOI0
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o

=
= ZMAEQI otH M (Stability)2l 2HME
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Permeability) =0 M HIZEZ= Proximity Probe Transducer
K& 2l oh A

]

st

ES syao 2RH

Al

Signalel &3 4

Z=HEINE &

=
Ct. Probe GapQl H3HSE 2= L= ZZ = X9 dahol JIelotXl &2
Proximitor & &l&2 HHg., 0 2Xes =2 s M0tCH HE6HH Bt=6HL.

Mechanical Runout &=.

Electromechanical Pickup (J1H-& D4l =)
JIAHANHE, 8, 28 S)E 2HIY oldXiol 2ok

Sg0otHL = 012 o HES t= eI,

[ )

1
ol

Element Passage Frequency (EPx)

Xt
&

Sotod, & J[AH0 HUXIE

HIHE Housing BA&JIE 016t HUL Bently Nevadal2l REBAM System=2 0|
FH, & 24 HOHZ(Rolling Element Bearings)S T A6 {8 {92 M EPx

s
= #8 240t = Racelt 215 Racel fH NAE B2 SUHE Mo FILx=2
ARMOZ HAlIGH =Ck. Element Passage frequencyl Zx3 Z2Z=(Harmonics)
= 2EPx, 3EPx, - , NEPxZ LIEIHLCY.

Elliptical Vibration (Et& & =)

dlsotd /= o AXHOI BHA0 e ds.
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o EM42 HHol= 34X 2l(Three—Phase Process).
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Equal-Vibration Sensation Contour (S& & 22 =4)
00 et S&s 222 12 e,

J

Equivalent nth Modal Unbalance (SJ nXl 22& 2EHE)

nxt = 225 d=20 OotH, nXt 22E SEEL 22 e JHN
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0o
O
02
10
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Equivalent Viscous Damping (St &4 Z4

)
== oldg SHCZ Jt8E d€ 84 &9 gt 28H2=2 1 A0I20tLHE

o=

st " Bd ZA0 g A AMe ZaAMEo 28 A

VIS DR 1) )
2 HEE SOt

0z ox

0x

2HA| 0| 2t= A BHC}

Equivalent System (SJHH)
iAol HoA Stz X&E H., s 20HHMeE O3Sl 22 el ot

A 2o EJF L= SIOHAIE AL (1) S 24, (2)
(
| B14=0] XIAl= 2t &2tuel xt. Eal &0 2XHRelative Errorn)2 HE& &

Sd2 L2 X=3 = FIHEINHL EF. 0| Essential MachineryIt &sE Xl
2odH MM &0 AU SH2Z JISEX OLISICH. 0 &2 JIH=2 WUHIS
0l A& ot QIIE otH, YetMo=2 H= 2 A|(Continuous Monitoring) 2t Ol &

[e]
O & Ct. Critical Machinery &2,

ol

Excitation. (0{&!), Stimulus
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SystemO| SEol== & 2 el JiE ol2tnE
SOA M0l= OlARCQl DA gtHO 2= X351 JH&l(Harmonic Excitation), &2 I}
&l(Impact  Excitation), AQIJI&I(Sweep  Excitation), FII&Z%  J&(Chirp

Excitation) S0| QUL

Exciter (Jt&ID1)
RAFOz ANEE YMAIIIDl st FIIL JIHREE 2018, HINHQ KNS E
2802 ot¢ 0 mE= JIHAC #HeL gez tNAFz=E 222 0 JTH
28 24 S40IL dXJIE= 0l=2otd 2 80| 28t dR0=s R&e= 0l&0tI|
T OtH MY ER0= dAJIEE 0188 HIEEA JAIIE ArSstt

Exposure Time (ZZ Al2})
AS0ILE Bt= =A0| oM It Kl= Al 2.

External Sampling(Triggering)

E4 1X0l oHHEole 2AE Trigger2 Data Sampling M2lE EZ&ol= 2. HZHHS
of 2 s A 38sS BN =C}.

F AKhkAkhkhkhkhkhkhkkhkkhkkhkkhkkhkkkhkkkk

Fast Fourier Transform(FFT)
A2t THE S 014 I 42 Y AEZEOZ BiEol= HAH 2

FFT Analyzer (FFT 24 D])
AlZE AISE g 80F N ZE2| HEt2 ot Fhi= 82 & M &S99
S4H2 Wcte HHIE S&ote E2HOICH ABIMOZ2 Als =24MD|(Signal

(==

Field Balancing (S1& Zetal)
HE AIEII0 2otX &, HEAIILDKA o= JIH XA HAHE D) XX +x2=
= AMEotH dAlcte HE &I, 0 &2 Ed0 28t 32= =4, M L=
AN RE=S2 M=sE SHE2ZN 2UHALCH

Filter (41t 21)
dSo S Fle HEES SHAIIHU XUHOIES LNotE &It 32,

Finite Element Modeling
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Gl Xl otJl flst Computer

S0+ O0X oIl 6tH

JIAl System=2 ?*4SHI)| MU 1 Systeml s& S
E =% &4 Rotor2 1

= —

Aided Designll=.
ModelingE 0I=2& %= UL}

Flat Top Filter

=4 0l&t 0= =201 e = H2 £ Ml30dt= DSA Window JIs.

A
I
0
Jov
H

Flexible Rotor (EtA Rotor)

24 Rotor2l H2lE 0OHH A = 24 0122 Rotor.

J
=

Flexural Critical Speed (2& 2
Rotorel =l H&AO| LMs
= &M 30

oliel A2 Journalel MSEL

a
>-
o= =4
o
=
-
10
D
o)
S
o
s
ﬂ

Flexural Principal Mode (28 = 2225)
2 (mm ]

=g A8 =Z0lAM Rotordt Z=

==}

Flexural Vibration, Bending Vibration (
A =z Hel= A UEUEsE &s.

=z 55 28)
HOE L= Seal 203 WOHIAM, 2 RotorOilA LJEXM =% WHUHA, S& =29 3
& HEHoZ, KM HZE JIMSS2 =9 JHBZEZZ Les SRIb gle HIS.
Lambda®t 3EZE2AS =2 SMB(Fluid Force)0l 3sl&dte 2= (Angular
Velocity)OICt.  3Z, sl&™ =Lt=0 CH8t Oil(Fluid) Whirl =02 HI&= AIEE
CHZALXI).
Flow-Induced Vibration (RS 0{J| & S)

=M SS0| &0l =0l 2dote A

Fluid Film Bearing

Oilgl g2 RUANAM XXt HIOHE. KRUS2

Journal®l 3| & (Hydrodynamic

Bearing)0ll 2ot = A20AH 23 212 (Hydrostatic Bearing)0ll 2loHA &4
=IC},
Fluid Induced Instabilities (S S =2&)
0 & AIOIZS &9 &3 Xs

S M Rotor2tel asXHEC=Z olet Xtef& L, Het
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Form Factor (II&8)
22 HES XLl= BHAIOIZ =29 ZZgHl
Foundation (21=x)
JIHHE K Kots 2EA.
M XIXISHD = JIHHAH

é
=}
B
o
1
rr
Y]
{0
N
0

Free Impedance (XtS II0IEH A
IJIAHAE 2ot 2I1El AN LO0IEAI 00 el o &
HaED|o AE I LO0IEA L, M8 2SE J|H AOojgAa

Free Vibration (A8 &)

HE=S MAHE =0 20Us s, s ASHAMsE O ARMS+2 ASEHCH

Frequency (FIt==, XS=)
E2 A" =OIH KZ29 BIEE dE FlssE EEHH2Z Cycles Per
Second(Hertz)Lt Cycle Per MinuteQ=2 (52 sI&d=5Ee 20 A 2AHXE =
UEE) HEHEC &2, B89 %2 JH DEES 5O BTt LFHE 2
£ Z= AS2 LS| HEo =26 ds Fhss= 2 A 50 st &2
HAECL. 1X= =2 RPMI 22 FLteE 2= AS0IH, 2X 52 = RPME
SHi, 0.5X= & RPM2l Bte| =48 JI&ICH

Frequency Analysis (Ft= 24)
Az SNo AHEEY 24, Spectrum &,

Frequency Component (F=It4= &)

St JHel F=I==0ll TSt Filtered Dynamic Signal &&2| AZF, I L F&229

Frequency Demodulation

E £= 885 === HlE £=

ot~ H== lMct= Xel. S& HIEE &

i

=
T
s2 =&ot=0 MELHMH, 2= 224 2L ZAE2Z Gear Mesh Frequencyll
HSE ZEot=0 ArE st
Frequency Domain (F1t% )

FFT(XZ O =THz)o B8

Frequency Resolution (FIt4= 2oHs)
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SpectrumOlA 2HEE = U= 242 =M=2t2 F A X0l (CIOIE Mel) IS Al

Of A2t L.

r

gEdSo FI2 S8+2A HAIE 84S 2N HE., 2SS dHZ0l 2ok

FTF
Rolling Element Bearing®l Fundamental Train Freguency. 0l FIt%== Cage &
SHol 2lol 2 EICH.

Fundamental (J|=1)

g s+ 22 s+ L= F.

Fundamental Frequency (J|& F1Ii=%)
Jlg FI|9 9. XSHQ JIE ¥ IRIsS4+E Loll, 0 s20 tsste
AR PREE JI2 1R Z2Cel sttt FI|HE2 T3 24} Mo JI=2nte)
NS

Fundamental Natural Mode. (182 18 Z22&)
HSHL SEH e 18 s = 38 Fi & 1 2M TS A=
NE L= S8 PREE Uit} Selde=z2s A0 2oty JIHE g JsgE £
Ue PLEZ Ol JIE it

p=) =2
[— =
o 2l BotE. ASHe HE Ze2 U

g (B Ji15)
- S0 oA gdE, X722 2=t 2F NE2 =010 Tk &2F ebhl=
=9 gt =M 2ol ek, 9.8 m/s*=386 in/s"=32.17 ft/s® a0l F0l 25t

Gain

Signal Gain &=x.
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Gap
Probe Gap &Z%.

Gaussian Random Noise (I2A &3)
=2t g0l IRA 2EL BYE L= =438 E3.

4

[Re)

3]
tol
o

Gear Mesh Frequency
JIIHE H&E G JIHS HEMA

ds ==, JIo ol

2 C}.
General Purpose Machinery
Balance of Plant Machinery & =X.

Glitch
Electrical Runoutlt Mechanical Runout & Z.
Balancing Machine (E&4! H& AI&J]), Non—-Rotational Balancing

Gravitational
Machine

SITA B AIED)
HN 23y

24 RotorE S MAIIK Ees &2 XXNGHH, &
> A= B A,
Ground Loop
2RNEHMN X2 ClotH Zdst 8F0 S&. Bt

et 3|2 WOlA &0t THE
O

B2 Ol HE NSE FO2 Doior st
OIZ2ADE ZRUE)
SENEE

Gyroscopic Moment (X

SEAC A F0 Huots HE = S0l AR
20 Adote | S0 2dote ZRUE.

H khkkhkkkkkkkhkkkhkkhkkhkkkhkkkxk

Hand-Transmitted Vibration (=& X S)
220 2E JtHKAHU L= HLDesE JIH s, s 29, &80 =2 23
o == EUS M, AN ML= &=,

Hanning Window



Flat Top Window 2l= O £2 = 2diss +

& DSAZ2 Window Function. FJ|HQl dSet ER2H AS0 AFESZH, Il

dE 2AECZ= JHE LA QI Window FunctionOl Ct.

Hard Bearing Balancing Machine Below Resonance Balancing Machine (Gt0t
cg 4%

INE=P)

KX 2-Rotore| DRAISHEL E2 ME HEE 2= & AMEII.

FI| As9 EM42 2 =Itol tHold ot A, ZFE2I0 aif&oletnE STt
Harmonic Excitation (X3&t O &l)

A2t X3 42 HAlDE 28 = 3. X3 JH& 0|2t & SHC.
Harmonics (X3HI})

FI4=Jl JI=(Fundamental) &2 =M FI£9 AHLZQl 2LHO FM4£E IJHN

Halg

¢l =Mt 422 8 ME2(Sinusoidal) &S

HFD(High Frequency Detection)
Rolling Element Bearing? Z&=2 2D {8 28, JIH S=2 2| fdtHd

2 1R Ms FLt+E 0|SstLh.

Heavy Spot
EEHEO QXE HE8ole ©0. Rotoraol ™ EX&H =M XN&E(S BHHA)
FAXE SEE HHY 2" =2EE 2EO g2 2L, A2 MdEHOZ S M=E0
ek okl 2=0

Hertz(Hz)

rr
4
E
4>
I
0z
10
0
4

Cycle Per Second& 2|0|al
High Frequency (23=1})

Rolling Element BearingS = Alol

e =2 FIU4+E =3

Ol J1&0l & JKAl Hil

2 0
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BHHO Oledst O Belo ds2 RYct=(lE =Y Cavitation, Rubs, S) Z
JbX CHE JIH DEES JUCH T8, D=0 58 J|ge Uz2e B4 »
M)t 2t AIZBED UR 0120 Z2E LMaIIS St

High-Pass Filter (XCHS 04THD|)
e & stEE Z2 Corner(Cutoff) Fo==(XZ=0| 3dB2IE 2 &= &)E2H
L&t =0t (8 Transducerlt HJIQ &9 =0t SE SHAIE)NXS HAS =
= o otLel & S (Transmission Band)S = Filter.

High Speed Balancing (D& & & D)

3 2 =2 O 220 M &@ot= Rotor Balancing. 0Ol Balancing2 & &
HIOIA &StALE IS4 LHOl S806l dHE XX DESS MESHH & StC.

High Spot
=8d 80l st 5o SE= &8ot=0 M0l E0. ==t 1X &S0l CHotH,
O0IX2 Shaftdt Probelil Jt& JtZ E23S M, 1 XE0 A= &S Probel
2 2ol A= &2 AZ=&(Angular Location). 1 ProbellAd L& 1X Filter
= &= &SIt Positive Peaklll =€ot=E =2t2] &= Probe Otciiel & HH <

A
X, st IHE =2 UEHESIHM SAFHS XK.
Higher Harmonic Resonance (12
Az o &0 ASHOM HEB2E WM, nS 3
o NRis=0 JtZJl 2o 2olts s&. AHs nXt DXIINE EEots
&tC

FI 1/ 12 MS0l oiUD, 0IXRS nXt DX S80It

0k
LOJ
E!
(1[4
>

Hysteresis
LYPIHOF B JHo =Dt Sototd 24 [ 3J12 X0l.  False Triggerg =
0171 <l5t0d &A= Trigger Threshold?t Reset AtOI2l gt Xt0l(Dead Band). &
8t GHLECl OHOHEE =D S0l et 200 B2t 2HAH0 JAHML HEH(E SH
=G0 SLE et S YHEZZA Peak XEQl B, SHH E2 Ot

) H
g =40 UMM 22 SIAIZ ZaA8 =4
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deal Filter

S U (Passband) UWoHAE o =g JHXH S Y HoMd=s &=0]
ol EMS IIXE AFZE 229 Filter.

Imbalance(Unbalance) (22 )
Rotor System &9 =2z st Brd WWako] A I, A9 FMM(FHLES
Principal Inertial Axis)Ol DJIot&® ZAMI LXK L= = 4Aei. £

Rotor2 & AEHOA HOUN ot S& & 2H(Effective Mass).
Impact Test (EE AlE)
FCHE 2o 132 FLE 2 &=0/|2t olH, s==2 LMst 209 =

[ &

[JF XF2HI(Stimulus)2M Al &

pN|
=2

e o
1

g Op
9 &

ro
[

Impedance (Y II0IEA)

Aol =50 CHEt Hl. AN 282 SAE0IH, &4 OZ0 O #42 €2 8
EZ A0l BlellohA SOtetCh JOolgAS E0e 1 2, H?HY dsSs3 BHa
ot= 2ol Fab AEH0l 2ol HESCH 0 E0es LB HdEANE HES

O

e, SHolgAc JHE2 HIAdEAN JUAHM &L & HIE &Y6t=
d =2t 2O/oldA(Incremental Impedance)2te EE0HIE MEEH=E 2AME, HIAE
HOl CHEtH = EHEMNAM AFSZI D& SHCt.

Impedance, Mechanical

HESS ol JIAAS O 82 S, €2 8 L= UE Z2 =29 |4
H. HBIEE dSHON UotHe, 8 E S 22 E23 € 25E2 et

=2tXol Q& L= olad g IR 0|2t & ST,

In-Phase (Direct) Motion Component(IN ®)
ds HE|o 2t (Transducer Angular Location)dt In-Phase? &= Vector
o gft. 0l AJl Peak—-to—Peak &IZ0|1, 6JF Vectore f&22 M, INO =
A cosez g = UL In-Phase® Quadrature Signal® XY PlotterL}

Recorder0il A =2 ZtE(Polar Plot)E 2HED| ol AL EICH.

e

Inertia Force (&)

JIAAS 20| 20t

rr
rr
oot
U
o
3]
|J
10
M0
O
o
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N
il
i3]
o

20 et 0|
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AJIE JHd &

]

iz 20X %A=E RANAI= HY SH(Mass)E JIES=Z

1 24822 6
2S(2U 252 UEYWO).  £8F Internal Inertial Reference MassE JH&l B8t
JIE HEotIl& sttt

Influence Vector
HE EFs =9 JASTUHAM nE AU st IXAsS Y Vectors WE 2
(Calibration Weight) Vector(Amplitude and Phase)Z2 LtE 22z, I& A=
(Influence Coefficients)2tl1& &t0H Balancing ot=dl AtEEC. ST E &S

Vector 2 Z &2 Vector2 L= 2101 Rotorel &Y 8tz=(Transfer Function)OlLCt.
OFet Influence Vector® &EYH0l =2 3& =HT2 Rotord0l wdE FAHIN FHE &

FAE RO vtHZ2 EESUH Influence Vector= Dynamic Stiffness Vector

AW S2AAHOICEH Influence Vector= &3 Influence Coefficient2 &2 2d

o

A

&ICH Influence Vector, Direct@t Influence Vector Longitudinal &

Influence Vector, Direct
=& s Vector?t 2HEH VectorJt Rotor &2
M2l Influence Vector. Tagging Effect Vectoretd & StCt.
Influence Vector, Longitudinal
Ed= s Vector?t S8EE Vector)l RotorsE [tet XMool GE HHESUHAM
9| Influence Vector. Cross Effect Vectoretd & &tCh.
Initial Unbalance (£J| 2Z¥)
BEAIZI2] M0l Rotor LY =Mt =HEH.

Instability (20+&)
X

SHCe HAQ "HE AXNMAME A2t &N SUcte & L= ASHL TZ0
ARt 8 Shicte &4

Instantaneous Value, Instantaneous Magnitude (=2t3))
H™ AIZHOl VA2 29 gt

H
=
]
i
K
0y
>
N
rr
=

1)
=G MSE B ME2 WA JIDIAL T MSE &
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Keyphasor Pulse
&= I0ILL 2 &2 138Y 13 YMol= Keyphasor B89 =4
Signal®l H 3},

Keyphasor Transducer
Keyphasor SignalOletll =cl= =2 12/ &80t0 13 ZMot= Voltage PulseE =

-

o
gHEtdl. 0l dls= =2 F2| BT E Fdotle AN s A4dAS 5E6

firorr

JIE22 MOICH 0lX& Rotor Slow Roll Bow £ = Runout Informationg =
Motz ool Z=HQl 2A0ICh.  Keyphasor Transducer= MEXE 22 Proximity
Probe(Physical Gap Change EventE Z&ot)| <ol g7 digcez HE),
Optical Pickup(Reflectivity Event2l BigtE =XGH)| ol LAIZ &HXGHH ALS),
2 Magnetic PickupOICt. Keyphasor= Bently Nevadall SS4&XHO0|IC
Keyphasor? Z2Hl& 2Xt= Keyd L= KoOICh.

Jon

L kkkkkkkkkkkkkkkkkkkx

Lateral Location.
SIMFHLN et Us o 2 &
Lateral Vibration
SINFNM 2= HUAN &M8l= &S, Radial Vibration X,
Leakage (+&)
DSANIA S&0|2t S8tst Al2H JI2 20|2 Q& Fh 429 29¥. 08 ¢
&2 Flat Top & Hanninglt 22 =& &<4=(Weighted Window Function)& AlE
FH A 2AE 0
Limit Cycle (2I01E AlOI2)

Aed BSHA, 2R0 Jp2 S0l 25 8ol Jte =

ol
2

o =J| &=,

(i

o

Line
DSASl &4 Filtere =& &Yot=d AE&=s =20(0E =2 400 Line

Analyzer). O|&=Ql FIl4 2dise FL4%=/ Line2 =0IC}.

)
gEd =501 S8 AEX WOIA bl 2HE JtXl= System2 SE.



Linear Averaging
Time Averaging &=,

Linearity (8&4)
&8 Systeml SEY E4H2 LW LIS AHE IIXC. = L¥(a) L £
(b)oll Thet S0l A L BOIH &3 (

Linear System (& & H)

S8 Ut HAWAM System2l 2E 2201 ot Jt&EN HE Hldidsle S
2 JIXl= System. 0] 2l (=™, System =2 2 LA SEH2 29
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Linear Viscous Damping (& & A 2t4l), Viscous Damping (EA 2H4)

HSHCE A = 1 220t 249 K50 dldicte AJI2A, SO 2ete] Mg
g2 2= M dJl= Xl A8l =<2, 4 Ao et a2 &l 550l
Ct.

Linear Viscous Damping Coefficient (88 &A ZtAH ), Viscous Damping

Coefficient

Liquid Crystal Display(LCD) (XA E Al)

S22 X0 QE XHO| ERE Flat Panel EAIQ 2=,
Lissajous Plot (BIAFRS &&)

Orbit &ZX..

Load Zone (ot X&)
g

=0l ¥ESotls g¢tE get Ol =1t Outer Race AMOIOIA =ZOS === &

ot
=
0

=30

= Uty ghal
= Rolling Element Bearing =<I2l Angular Region. HIHZ 252 =&ot)| <
St ProbesS2 & 2S8HE= Jt&E 21248) SHS /MM 2 0l XG0l &xE
Ch. E£&t S8 HOHES Z&oiAd 0 222 HHES F& IS &H ot=29 ¢
8. “Normal" st=2 =2 (=% JIHIO0A), Gear Mesh forces, S (Fluid
Force)S2 2 Qloll A2 2= QUCH

Loaded Impedance (2otAl LI0IHA)



71A AF 8o — 43

=5 X0l FotE ZA= U 8 HUAH = SuolgAs. H

| S8 JIH SLoleAt 200 =H&ICH

o

Jlel 2o6tAl &I

0o
=]
=}
F_‘?.
_,‘__
QJ
>_

Local Area Network(LAN)

AZ2 HHIE SRotES ot= Computer?t &2 J| 22 Digital HZ&.

)]

=

Local Mass Eccentricity(28 &2t mAl)
= AN =222 X2 Rotor? ©@2. = ZOI0HCHe AKX [AAHM, O AKX

°f 2 S8 = SHH2Z FHA el

Logarithmic Decrement (CH 24 8)
A 1 AKREZHS 2M MR AsHAM, &2 52 229 0|=2ot= 208t dHl2
A CH==.

Logarithmic Frequency Sweep Rate (L= ARI0IZ HT)

As4 psigo sS40 0 vt 2Fg o, 5 (WY - amy go A0l
oG, 04 ASI0IT STOAE, LF HISO 2K ASA AIE ASI0IT 5
S AlZtol 2 2652 o Azt

Longitudinal Wave (&1)
HPo gsf0] MY ekl "ol It s.
(MO = o4Okl
Zero =It£= (£= Transducerlt HJIS M= 2 SHNZEH 0 K59

&2l Corner 81 FI==(XZ0] 3dB 22 24 &= H)NA 89 &Y ds

Low—Pass Filter

oW

Low Speed Balancing (KM% H& &DI)
RotorE ZHM=Z = =+ U= IH L (ES A8 20 ROHUAM AAlGHs
Balancing.

LVDT(Linear Variable Differential Transformer)

Z0l= Core2t DAEE Transformer2 2&&E &

P

£ W< Transducer. Cores=
Z0 2l Transformer= E DFE JIE&EH0 SSHCH Ot
Casing Expansion2 =&QI0l, 0l 8% Core= Casinglll 2ol
, Transformer(LVDT Housing)= 2IHI2l Jl=(Foundation)0il S &Ct.  Valve

02 0o
ol
N
e K
ol
0

0

iz
1A

oo



Position SHUHE DAl AISE

M khkkkkkkkkk kkkhkkhkkhkkhkkhkkkk

Magnetic Tape Recording
22l ASE Magnetic Tapelll M&a6l= Xel.

Magnification Factor (EZ%)

EEC(R)= 1 AURSH S0HA FXQ &0 st Helet Zaatefol a3t It

A0 ot Helo Hiz FoEt. R= 1 HII0lA, r2 It
I

429 HI0IH, = 24l HZ£=(Damping Factor)OICt. ZEE&=
X

b BHE 222 O W AHACL 0 M, O ZAJl= Z2/H =0 2ok

Masses Eccentricity (2 & HA!)
= ZAAHOZEH Rotor SAIDIKIS HEl.
Mass Matrix (& sigd 2 JESA

)
n A=A g2 8= UEUWeE 85 A=, nig A2 SE& 28
J

U
n

o
I
[
H
1]

Measuring Plane (=X ®)

RotorOfl ANA SEEES I 2Tt 2EE=E = SN =52 &,
Mechanical Impedance
= S &9 2ELZ, HEHFY &t O3 228 L= UEEHY =&LH|
OICt. Impedance, Mechanical &=.
Mechanical Resonance (J|H= Z&l)

Resonance &Z.

Mechanical Runout (J1HZ& Runout)

Proximity Probe Transducer Systeml| & AlISAS HE HA&F. = =29 dld
AXNHSILE Fo & 2SUHA BIRIX £ Probe Gapll H3ah. 8ROl 0l
2 =9 MIAT 2EY, Scratches(28&), Chain Marks(gE £8&), Dents(EH), &
Ol SolLh JIEF HEHS 2tE 2AE9 =A, Stencil Mark, Flat Spots(BE st =) &



71A AF 8ol — 45

Engravings(M4& )2 Z&SHCH.  Runoutdt Electrical Runout &=,

Mechanical System (21 H)

ok Amal 2O 2t QA0 XEH 25t RAL= K.
Microinch(uin)
10 %inchLt 10°milsOll aiSats 20| 22 #H9

Micrometer
107° MetersOil alStats 20l =2 #9 8t ©2. 1 Micrometer= 0.0394 mil

b ZCH Micron(& MOIX %8)

MicroPROX
2 Microinch@ Probe Gap BlgtE H&otH el Alx=5 SHol=ld AIE2He

2% Bently Nevada®2l Proximitor.
Mil
0.001 inchoil

ol
=.

Imil2 25.4 Micrometer2t =

e
I
o
o
0

o
j—

%
oo
ol
rr
IS
o
Jon

Minimum Achievable Residual Unbalance (
ga A0 AN 248 = A= =4 &F 2HE2 ).

Mobility
Fl4 82 29 2=0/0H, EHES o 9 228 L= UEF9 I8
o =A% Hl. Mechanical Impedancel @00 =Lt = &I &C
Modal Analysis (22E dli&)
SY olds 2 Z2=0 ol AAlotd, O Y WES Jhateted H &Hde 2
g€ mMEs Fote A 2 2200 WS =t S€ 3t Fotl, HIsSt Jrargol
ol H EAM U SE F& S Fole A OAREH = ASHS SE2
Tote HHOIN, O 1R eI Mg SEHo A2 FHIE £ Us HHl A

Modal Balancing (22E& EE &)
Bt Rotor0ll JQHM &=2 &ZE0| WS 2L=0HCH XIE st Wl SHIIES

=&835t= Balancing &%,
Modal Circle (225 &)

AHE Toote ASHO I, IHekles B

(i

0
|0

| H2 HEAlZH= =

ol

o
I'Stzﬂ

=

tooloil 2

rr
"



i0)

un

H

J

o0

-

0l
3+

LIOIIIAE d

)

A
9

E 2
— =

g, B2 K

H

o

A=A 20 e AFH0l LHEL

Selld otH, 1
Modal damping Ratio (22 & 2t4lH])

Modal Matrix (22&

il
3

10
K0

Ol
&)

o
10

o)

sl

oI
180

n ASZHN JAHA niiel DR 225

QE )
o 2tH

(]
—

Modal Numbers (

<+
R0
]

=

Hel 34 22

Modal Parameter (222% 1t2t0IH)
SZH O

tetOlE.

=

| —
[—

H

00

oA

0

Mode of Vibration (

o
A

9

ol

ol

70
il
0
KJ

-

ol

9

J
9]
00

.

<0
X

Ju

ol
o3

~

oll

=
=}

G S

=g

SEI =

AR AHUHAME SAIG 294 0142

AE)

—

Modal Testing (22

0l
o

Ju
ot

Ko

(H0
Kr

Im

o

1

RO
Kir

20 <

ol Kl=

FALE Db

1o

o Xl=

=0 OF

0%

_uu_
oll

ol
o0

AER Ol A

—

[—

Ok
=

ol

Ho

KJ

110

HO

ol
60

A0l et

ul
ok
™

oI

10

100
<A

ol

uir

0l

ulo

ok

Perturbation Technigue &ZX.

Mode Shape of Rotor



1A AF & — 47

S 22 o™ EAE JIX=E(Forcing Function)0l JtH A K SEX™st &N
=T 0 M Rotordb HOE Z2&(Deflection Shape). Rotor Modes®t Lateral

Vibration &=,
Modulation, Amplitude(AM) (&= & X)
&E Signal2l &E2l HStIt Carrier Signal@l &Z°| Bigt
2 D F1 Signal® Recording0l Z2 SHH(MZ Gear Mesh) AFZECH AM(ES
Directet 2&) Tape Recorder&& Zero Hertz(DC) Ol&2 o™ SHEE XNH=It
A =

=
o
g 8S=2 2t=Ch Direct Tape Recordere2 22 SY Fl=x 0l&9 & Xz

U
S
2z
Ho
rr
S
0
>
<

o

(Dynamic Data)& &= £ UX2H, Proximity Probe SignalZ22H Y=
H2 =<2 X Data(DC Voltage)E& & Xl 2&tCh.
Multi-Degree—of-Freedom System (CtXt= = H)
2olol A2 UM HSl HIXIE FES6| ot=0 200 0l HHEE ER=Z o=
Al
Muiti-Plane Balancing (Ct® & &J|)
Etd Rotor2 Balancing?l Z<R% 20l 2SS +3¥ot=ell 5 Lgez YA
=&® 2)i Ol&ds ERZ Gt= Balancing.
Multiple~Frequency Vibration (DXt 3& % X S)
2N £E9| 28 Ol&el F=tHH0l &EHotls &=

+=£ Jt&l s, 0l &=2 Rotor
o HItHEd, BldEd JIEtS] 2l 2ol 42 It UL

N Ahkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkkk
NARF
Natural Axis Resonant Freguencyl 0. 2& sg2sfez 2 0l= Couplinga2

o/ 0l 8th.

MHI
4

)j
™
0
o
)
I
o
o
fr
A
Mo
Mo

=
=
a
L
0z
o
)l
|0
Hu
0x
%
=
rr
jas
L=
.
H
O
vl
Jo
m
T
=
gj
]
no
o
[w)
il
o
19
H



i0)
o
Bl

s}
Rl

LIEFLHAI2E, T

ol
o0

3

ol
=
6J
K0

ol
(H0

KJ
Rl

Lightly Damped SystemOl Transient Force

Sz,

Sl

=
=]

S
= &

At

Natural Frequency (
H®™ Systeml

Ju

I
e}
0l0
<0

=

J
H0

=g
Ok

ﬂ*

ol
-

nr

Ju
AK

i

A
SRS

| X H(System)= L&

9

Dynamic

et &2

=<

= System2 2 X5 Z 0

SystemOll 2Nt gloH,

22t

Clearance?

=
=}
ENES

=

Bloie 2
= ek ?AXIt

DeflectionO|

=N=)
_/ —

=
=
=

=0,

tCE.

S
el

M

=

Mode Shapeil A

HA

[¢]

[}
[=}

Natural Mode of Vibration (=29 18 B2E)
CH
Nodal Point(Node) (E&)

il
0l

2 Atel

=1 =13
SRS

L

2 =0,
H 22

Stiffness

o
F

b2 &2 222 A2 180°2

Node&

|2~ & OICt

=

M

=

=
-

9]

Ju
~K

i

HOlA= Bt

b

[

2
Nonlinear Damping (HI& &

Noise (

oll

<
n0

R
R0

ol

<r
80

gl

9]

ir

Rotor)

o

X

Nonsymmetric (Anisotropic) Rotor(H|CH

Ju

CtE JIo

SHe

&0l
2 XIXICH

(Supports)O0l

=

Normal Mode (B 22&)

Tt

Natural

RO

b

2
=

ot=

&2 JIAAC 252, 1 Ao 2HA

2,

o
117T

gl&a JIAH A

—

[—

LIEHH

EREE

o
317T

(@]
Mode, Characteristic Mode & Eigen Modegt 20E JI& A7 2LEQ S92

=
=]



71A AF 8o — 49

Notch Filter
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Polar Plot (2XHH)
=9 EETO &£2A ©S Channeltl M2 IX(E2 2X,--) Filter® XS
= X

Vector® 22 EAS A, =2ZE= K DA StartupOl Lt



Costdown J|2HTransient 2&)2 In—-Phase® Quadrature Signal2 StECh. 0l

Plot2 JIZ Nyquist Plot0l2t] &2 LA KXIJ|E §HC.
A

o

Power Spectral Density (It

He =2 UHEEN AN 22 d32 HEQ Mz E4XE I HEEL=R
L= gt

Power Spectrum
AMNZHE = ZHECZ HSGte 22 Mg BEHXE s 822 2EZ2M HA
g A, Auto Spectrum X

Preamplifier (EXl &ZJI)
£0| 0las OI0IAZ2&0ILE HEEH S0AM, S& dA2 HIZ2 Z=0I0 AF=E6t=
A48 SEIIE ZLotH, Otol2=2E 2 2HU MEH FE&8s2 RS Lote

20| k. Head Amplifierct 2 & StCF.

AEOF olEt B 2ROl BtA(Side) #E GtE. 012 I
Bl O

2|
>
& 20|

Prime Spike
Rolling Element Bearing ZXAIHA ZOHE =2 HIHg Z& ZFIz=(Primary

Bearing Fault Frequencies)2 Harmonics

)
NZ S8t 2t AEE, 2QE A0 et Xt HEts MHE.

Principal Elastic Axes (Bt& ==)
=13
o

ASHS AN = &

Principal Mass (=& &), Modal Mass (22 Z &)
UXNSSHH AHAS E2 I8 B0 LS 28 22, oL 18 22
C "ol &

Col sote 2. 22
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CGASEHH JAMHAS ANsS 18 S0 LHFY 28 H, 0L D8 22
SOl UScte 24. RS #Zo| M 2|l Wet g0l CH=C.

Probe
2= 222 Transducer& &Ydt=0d M012I1& dtXIRH, SE38| Proximity Probe
TransducerE &L},

Probe Gap
Proximity Probe Z22&(Tip)2 2 2&5t= HH A0IQ &H Hel. 0l Hels
H2l(Mils, Micrometers)Lt Voltage(Millivolts)2l &l HaE £ AL HEEAQI
Polarity HEAIO 28t 2t&01 2l6tH, Gap0l 24A56tH =2 Signaldl ZJH(Less
Negative)St= 240 Lt

Probe Orientation(Probe & &})
JIH 29 Driver Z0M £ I = ZE System &0lA Probel 2% <IXI(Angular
Location). MEMoz IHE  SystemOlA 0°(Zero Degree)= &=
Center(Vertical £&= #H2Z 4&XIE JlHe &) 0IAL =HOZ2 =GA ¢

&) 0lMH, &% = 0°DEAl Sotetlh.

, T4 T L
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r
B
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Process Measurements
LHE AH ¥ &2 ZItol)| /ot MEEHeE 2%, &8 2 RS 22 HesS.
Proving Rotor (A& 2 <2H)
Y AEJIE AlEdl)] ot s 24 Rotor. 01212 HEsH 22 JHAIL,
Olel S20tH B &J1JF ¢ U2, =229 22 2IEez N AJI% 2 «
X0l ol =2 MEeds 2= ZEs =23
Proximitor

A F(Eddy Current) Proximity Probe0ll Radio Frequency Signals EW =
o

B

Probe &2 demodulateAlZ104, Average? Dynamic Probe Gap Distance &F
ol Hldist= =& Signal& HMZ2odt= Bently Nevadall Signal Conditioning2|2].
Oscillator-Demodulatoret 21 & &tCt.

Ct.

Proximitor= Bently Nevadall SEAIEQ|

Proximity Probe

Probedt & RIXE JIELZ ol 2= Uy HHO He

H0
O
&
ﬂ
i
I
0
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U AXIE =HEHC). Relative Transducer & X,
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10
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Pulse
KZAIZH0] R B2 s, E(Tone)dt UHEZO MOICH ZEHA SUHMT XISAl
20| £3l O HO 022 2 £ U= 2 dEA(Impulse)et stCh
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Q, Filter(Q 04Tt21)
Filter &= (Selectivity). =, FilterOl 2HA S S2 HRBZ= Fh2 AU
s 1 = S48 Q= =012, O e g2+
Ct. fcot S& =001, AfIF GII1S -3dB PointOl A2l O
= Q = fc/Aaf2 LEEL.

—

Q, Machine
2o Q Filtertld K=l 2492, Rotor System2 =J| =Z HZ(Synchronous
Amplification Factor)& &Y%st=d M0le ME. Synchronous Amplification

Factor & =X,
Quasi-Periodic Vibration (& F=J| & &)
FI| Ash 22t g s,
Quasi—Rigid Rotor (& 24 Z2H)
SNt HHEOl MIIX 2= M50 UAAHM, X ST0HAMHe ArE20 AC= SHSst
Balancing2 & =+ U= &4 Rotor.
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Quasi-Static Unbalance (£ & 2Z¥)
24 Rotorlil U[_AHAM S& 24 =501 2 4 0122 FUM = Sa&D CHLE
D AsE N 22 SEE M

R kkhkkhkhkkkhkhkkkhkhkkhkkkkhkkhkkkkk

Radial
XY BHUAM So S48Y =8E= 0E JIAHAS get

Radial Position (2t& <IXI)
Average Shaft Position & ZX.

Radial Vibration (Bt& & S)
F gl =85 20l =FE Shaft Dynamic Motion 0OIL} Casing &ls2
2 3T 5MS0let REL0

Random Vibration (27 & A E)
ool AIZUAME =Al =S FEG6| s & = gle ds. =A d=EZg =8
2 S & ==(Probability Distribution Function)til A SHHE2=Z2F HH&RILCE

Raster Plot
CHOH JI2H& YE= 1D ANHAM Isometric B2&5= 1 U=, Cascadelt
Waterfall Plote] & 2.

Real Time Analysis (& A2} E4)
ASo T, £AE ASO B2AH0| SAN 0I20HXsE HEHS Lol HIAEA Al
SO A0 sest HHOICH JLUS SDINA SAIEE 2= 242 otlLU AFEXH
Jb Aol 22 £ glg 32 WeE ds 8 2 24 Jlss 21 JUAS2 208t
Ct.

Real Time Rate
AN2IF HAEFHO2 SamplingEl =(Samples2tel 2t20| gl=) 2z =0 =,

Real Time Rate= =2 FFTXZI £Z0 et CH2C.
REBAM



B & J|(Eddy Current
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P

Rolling Element Bearing Activity Monitore 2. A& F
Transducer) 2t MicroproxE 01&3t0! Rolling Element Bearing &s& 2AlotD &
A5tJ] ?I18t Bently Nevadall ZH& 1t System.
Record Length (OIS Al2})
CIOIEl BOIA & JH2l Blocks E2r=ot=0 Kot Al2t. Block SizeE N, 82¢
2EAS Atet ot JIF A2 T=NAt, = =% 2F9 OIEHE AL0I2 AHMSl A2t
2 (N-1)At.
Rectangular Window
Uniform Window & =.
Rectilinear Transducer (H& B &)
g8 232 0 Sd= FHot== A= gat)|. ddolgt 0s 0 €49
HEDIE 3ld 230 ZSEHes HaE|et 288 ZRI US OIS AHS ST
Rectilinear Vibration (H& X S)
AS6tn U= Fo AHO AM0| &= &S,
Relative Vibration (&0 &)
HElE JIEEN AEez2 EFE &=, Proximity Probe= OO HIGIEHOILE Hi
2 Housingdt Z& Probeldt EFHE Wt AUHQ =9 & 25(Dynamic
Motion) 1t 2 XI( Position)S =& &tHCh.
Relative Transducer
CHOH HIZHOILE HIHE Housingdt Z& Probelt & Xt AUFQ =9 2
£ & =0tl= Proximity Probe(Non—Contact Displacement Transducer)
Relaxation Vibration (0|2 &I S)
Helll £EI0F 22 Mole S(-) 220t A2 =S SUAIA, 22000 3N
T 22O HESH =S ZUHE MEtotA ot= HIdE ZAME IHE ASH=Z
M, 22850l dlol HIdS Z2=500 2 WOl 4J130, ARIE ol O s
Etl=s &s.
Repeatability (Bt= %)
Q0| BtEMoZ JiolE WM &2 2ot &2 SHHE UA sdgts &H8E
Uz HEDILE XA HDI9 2. HLUS = BrS4(Repeatability)2l S&O0ICH

AN
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Response (2

ST ZAGHHA JHE0l st 28 L= 29 B3t AH.
Restoring Force (5&%)
JIAHC AZH0| HEots 240 Oer M= 8. HdEdze AZg F AX
o s z8 I8 Itd &
Resultant Unbalance Force (B84 2E&#)
Rotor 2 £2 EHE=2 HE g4de 8. g4 2YEH2 &4 Rotorl 2 =
Al = SAMS ZE6t=s HUH QUCH
Resultant Unbalance Moment (EE&39 &4 ZRME), Resultant Moment of
Unbalance
Force
SEEYo IRUEQ HE e BRUE, g4 ZRUEQ FI|, 0/HS ZF
ote B A& E Yetoz JIEHE FHote gl et G20, &84 LRUEY
AJIE =A=Z ote SEst JIEEHS AXIOF =MSEHCH 012401 2HEo =YL=
(Central Axis of Unbalance)OICt. &4 =2EE20| 02 Hol=s, &84 LLUEZQ
Adle JIEHS /AXA= OFF 2HT 8T
Rigid Rotor (24 Z<2H)
oz MEist 204 (LM X)W A BalancingES o0, =10 0/6He 299 =
Z AEE Mol 2 XX =AL=2 2MAHAE, Rotor2l B0 2o HIOE &t
=0l 51Eat2 Xl %= Rotor
Ringing
2 SZ0IL A0l MAHE UL HSEHE=E AsS.
RMS
Root Mean Square &=.
Rod Drop (Rod2l X&)
g= 232 ot Y=II0AM, Piston Rider ringll Z3tE QIGHH A2IH HUIA
Piston0l MEMAHY DFE HFDEHS JIE2Z 1 Piston Rod2 fAXIHSS =F.
Oledst AKXl EF 22 Full StrokeWWUIAM Rodel & fIXIE LEHWAU =2 1
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Strokell 1™ EXHEON AL Rodl =2t& QXIE LIEIE £ UL
Rod Drop, Average Position (Rod2 MZ&, EBZ 2Xl)
242 2=S ot JIHWA, A2d A9 D= HDEES JIESZ Piston2 Full
c:

Strokelf Ol A Piston - Rodel &z X3Sl £&. 0Olde FEE2 U 1 1F

S ENENN HEFEE A= Proximity Probel Ez# DC Gap Voltage B3t gt
S o2 A & = Ul

na
Hr
S|
{0
ﬂ

Rod drop, Instantaneous Position (Rod2l X
£ otz JIAHNAM, delde #DES JIE2Z Piston2 Full Strokeli 2l

o™ st EZs HOA Piston Rod2l {XIHSIS =&, 0l 2 U 1F
HOHO H=E Proximity Probell #=2t& DC Gap Voltagell &S F&2=2

1 =F 9 TimingE Keyphasor Probe2%H & =Ct.

M0
O

x
1]
2
$0
Q

Roller Passage Frequency (Roller £t F=1t=%)

Element Passage Frequency & .

~

Rolling Element Bearing (Antifriction Bearing) (& 24 HIOZ
M=E9 GtE2 XNdotn OtEES z4as o)l st 28 24 =(Rollers L
Balls)S M= HIOE.

Rolling elements (& 24)
9| 3l Gt XNYdle 28 24 HAHE 2 SFZS(UIH RollersLt Balls).

Rolloff
HE &2 = (B2 0lgote) FL48 JIE22 8 A=l LA (Attenuation)E 1t

2 |Z2. MctMd Low-Pass Filtere &% =O==0M &=t 2
£ 4D J1, High-Pass Filter= o9l Fot0IA
|ZIH UCH. £ Octave™ dBZ LIEHHCY.

D
o
o
ul
=
0K
_O'ﬂ
H
J
1z
W

Rotating Machinery Information Systems and Servicel <0i{. Bently Nevada
ol ROMIS MIZE2= U3 22 2= 28 RS, 8% Engineers cld
22 3228 28 IS, 3 Engineers 2l JEIH HESIIS0AH M=

A Bl = (Monitoring Systems)dt & & J|J|
=0 5 &, Overall gt Trends,

Steady—State Dynamic Data, Transient

[

04 mn U

(Periodic)ZH Al

o

(Diagnostic  Instruments/System)0| I

Performance®t ZtedE Ha-=2 Az,



Dynamic Data. ROMIS= H&HJ|

S0l Hs& L.

2HAl ZH|, ®E Y HAE HHl 2|10 Service

Root Mean Square (RMS) (& &XI)

z2t9(Instantaneous) =S MS8 NEQ FES A=H BZS UH Hs2 &
gt. &EQ EFZUC2 MBECL ; RMS= 0.707xPeak(Sine &Y Z<L0Het 2

Ch. (0.707 = 1/V2). Amplitude &=,

Rotating Frequency (3I& ZF1It<)
RPMe & UEtlEsE 3IdFo 25

Rotor, Rigid/Flexible (Z&/EtH Rotor)
2S5 28 BalancingE 228 = 22X @@ FASZO OHZ2LE XN EHA =
COAM SIEAIHE Rotorel HECZ =S&HE0l JEXE EX &= Rotorg 24
Rotoretotl) 24 Rotore H2E BHEAIDIXN %= RotorE EHA Rotoret stCH
Rotor Position Angle (Rotor 2IXI )
Rotor 3l™ &g et SFE, HOEY SAHES Sicte 229 Fd(LEtEo
2, =% JHAMds =Z24d)) HoE SHEN 5 SHES AZote & A0IQ
2, o™ DI Ao HIZAA Preload E=ME Jt2l2 M AMSECH 24U
Rotor/HI01& System2l oA M (Stability)2 Jteldl= 242 OfLICH.  Attitude Angle
ax,

Rotor Vibration Region (Rotor & & &
PSS

(o2}
75 24 HOHEsS XZAtotsdl HEote 2=z, HIOE Housing BH&Jl £
cc

Bently Nevada REBAM System= O0l&, Rotor £i&= Rolling Element Z&22 0l
st =Q(Principal) ot 8229 &3 ds= ZEGHD W HOHES Zegez ol
st =+ 428 Hdt= Low-Pass It HEl dEH2=z 0 Flslie =
O IMETOl 1/481(1/4X)2H U =3™ =552 3UHNLKAIOIC.

RPM Spectral Map
&ls Spectra O Rpm= LtEHH Spectral Map.

Rub
Ot&, &2 2 System2 24 HIIE sttot= JIAHS &M DM 8Fdte=
EHE=z A2tst J|H D&,

Runout
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Electrical Runoutlt Mechanical Runout & Z%.

Runout Compensation (Runout 2 4})

Runoutl Al 2= 22Xt0l CHoHAM B8] &= Signal2 &&=z £=&ol= A
Nulling &ZX.
S AAkKKAKAkKAkAkKAkKAAkAkAkhkhkhkkkhkk
Sampling (MZ&)
otg2] AsE 0ldt Hol Mo Hof wetole 2.
Sampling Frequency (ME& BlE, =& HIE)
1x=2H0 A Es oy &2 =+
Sampling Interval (ME2& 2t =& 2+A)
2002 EHIOIHE A0S ZDF AlZE.
Sampling Rate (MZ2 HIE8)
Digital Al X2l Ol&0l Dynamic Dataldt SamplingEle HIE L= BIZ(S Al

2+S Samplell ).
Scale Factor
o™ J1AHS & SEANIID| fotH Signal2 =0l HU =0 0F ot=

g &5
H 4 (Factor) L8t B18)| il pistzy 50| B,

J
to
4
P
S

JlZ= E0 010 THold 100 = 1 0lae] ATZE QAE S50 BN /Us 1

el 2 A2 0IR0ZA System. BS2 24 @4A4F ZEID JUCH  AMOI=E

Qe B4 2HE 2= 1 AFZHZA 0l4S6te A0l ES0IC. He =Y

SN MOIZLHE MEBole dR0le 1 IgisSrs 582 S22 Y, ©
p = =

Seismic Transducer
HE SXHo BUHd=sS =&dol= s BHED. IEEAH S dE8F2=2
JIAHISl HousingllLt =52 Z2UASS =EotH, [MetA Seismic, 52 24
(Inertial) Bi&td|2t) S2IC.



Self-Balancing Device (X2 B& ZJ| &XI)

A EHYO HIE NSHOZ Eacls EAl.
Self-Induced Vibration, Self-Excited Vibration (Xted &=

HIESHEC HIUXIIE O H2 WRUHA, 8s&0l &2
Sensing Element (& AXH)

Q0| GIFIO Cloh S50 £ ASE LM WMEI|S 24,
Sensitive Axis (=2=)

HE HED|J 2 2dEE 2= YE

)

st =9 H3lE. Scale Factor &=,

H

Sensitivity (2
2o HH
Sensor

e SelHe 2SS, 2L, KES)2 MIIHQ AUS2 HEAIse HX.

40

Service Speed (A2 =%)

Rotordt ZZS S| A} C= 22 OlfM 3IHE 5& &<,

Shaft Centre Line (& ZA&lA)

S 22 JZe 0l s Bd HE0l 0L JtE}MS M, Rotorel ME =4
ALOIE Sl Ad. = S8d2 Rotorlll D& d22ZM, 320 2&= &0l Ot
LICt.

Shaft Centerline Plot (& Sald &8)
A2 I H FHElE2 ZAIDE, HIHE Clearance LHOIAISl BtE RSO Z A9 BF =
AN A0 2st BTAEY = HESE MEHQ HE.
Shaft Current (& &8 &)
Bearing? H™RAEL O 2 =49 HA0 2o ZMs 8x%., dRI s2H
Bearing & 2| Etchingdt 2 &0l &=AZ2 A O2IC},
Shaft Rotative speed (53| & =&)
OH =2t0l 50| ™ol Fx==2 M, U} 2 &
&t Radians Per SecondZ EAIEJIE SCHOOH AEA =ANA). 100rpmS

10 Radians Per SecondOICt. ; (100rom=1007x/30 Radians Per Second

0
40
S

3
hu
i
ra
o
]
a2

2

~

Shear Wave (& CHI})



Shock (52)
8 X, &% L= IS 2R SIotd, AN AEHQ S&H HIE 23|
= WEHO WA = DA 28 AR, ®HSHOF Hel 18 F=I|2 HlnolA 2

Shock Pulse
Rolling Element Bearing? Z&2 2&dl= 28, JIH E=2 )| ot Jis
CHO NRFUI+E 0|=8HCt.
Shutdown(Danger) Alarm(& XI/9I& &3 EL)
Z2AAMOl XX E FolloF ol 8 AMHIE LIEtUW=E ZAl System2 =2 gte &1
Xl

Sideband (=CH1t)

B Hc2l(Modulation Process)0l 2ot CIE Fltx 42 SHO 22 2HA2=Z
=0l FIMES(HE =9 Gear Mesh Frequency FHU U= & F=0OH4=2 =M
o).

)
b 810l Signalel dZZ otz 28 Z2Adle R E=
A g 22220

=
=
SHe UEHUA Zdots A= Za

Signal Attenuation (A& 24
T2t A2 B35 g
2AMeE JlAHe s =2

s XD O

ML

Signal Conditioner
Signal& BI&tAI2101 A5t Signal Source@ XAl HII AOIOI =0 XI= JIDI.
ol @ 2raDI(Attenuators), SEI|(Preamplifiers), ZEH(Filters), &5 ©
Converters) (VoltsE M8 =2 =& AnalogueE Digitalz HtREsE 2SS

S U2 2092 daiAl2|lE), 02l WIS (Filters).

~

Signal Gain (Als 0IS
4 dBE UEIWHE 8 ds AJ|9 EIHER2 2Z24A). E£8 FM Tape Recorder &
2 HDIIOA Full Scale HSIMK M2 MIE AMSE ZIHAII=0 AIE6tE =9
o] o]

f. Ol 2XH& == O 2, 5, 102 HAHZ =0 AL

o m

Signal Processing (dl& Xel)
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S0 FE g2 M HAD=E FIgS 2otH, sy 20
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