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CMPABOYHbIA MATEPUAN A1 CAAYN DK3AMEHA
HA NOJIYYEHUE CEPTUD®UKATA

T—TXN—N— N _lines
s  Fg 2.56XFpay Foax

T = Bpems, Heobxoammoe ans c6opa popMbl BOJSTHbI
Ts = Bpemsa mexay Kaxaol Bblbopkomn
Fs = YactoTta Bbl6opkn = KonmyecTtso BbIGOPOK B CEKYHAY

N = Konnuectso Bbibopok (1024, 2048, 4096, uTta.)

max

lines

Resolution =

Bandwidth = Resolution x Window factor

KoadpdumumeHT okHa = 1 (6e3 okHa / paBHOMepHOe / NpAMOYrofibHOE)
nnm 1.5 (OKHO XaHHMHra)

Pazpenstowasn yactota = 2 x LWWunpuHa nonocbl = 2 X PaspeweHue x KoadpduumneHT
OKHa

TpebyeMoe KOMM4ecTBO CneKTpanbHbIX TMHUIA = 2 X KoadduumeHT okHa X Fmax /
Pazpenstowas yacroTta

TOYHOCTb onpeaeneHns 4yacTtoTbl (B Nuke) = + 2 x PaspeweHune

MpocTtble unucna: 1, 2, 3,5, 7,11, 13, 17, 19...

1 atonm = 25.4 MM
1 mm = 0.039 aonMa

Pacuyér npo6bHoro Beca:

W — F
~ K X R x N2

F = 10% oT Macchl poTopa, AeNEHHOM Ha Konn4yecTtBo onop (NoALWMMHMKOB) B
Knaorpammax

K=0.011

N = o60poTbl B MUHYTY / 1000

R = paguyc B caHTUMeTpax
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NMpeo6pa3zoBaHMe eaUHNL U3SMEepeHUs

D 19098 Vi Vo = 5217 Arms
—_ -_—- k _——

pk=pk ferm P fepm

Dy = 9.958x107 Arms 4 _ fepmVpk
pr=p fczpm rms 5217

V. — fcmepk—pk A — fczmepk—pk
pk 19098 rms 9.958x107

D 27009 Vs v 93712 Arms

k-pk — = 7 -

px—p fepm rms fepm

D _ 2.53x10% Ay A _ JepmVrms
pk—pk fem rms 93712

V. = fepmDpk-pk A _ JmDpr—pk
rms 27009 rms 2.53x10°

D = CMewieHMe: MUIC NMUK-NNK

V = CKOpPOCTb: A0MbI/CEKYHAY MUK
A = YckopeHnue: g CK3

F = YacToTa: UMK/IOB B MUHYTY

D = CMeLueHMne: MNKPOH MUK-MNKUK

V = CkopocTtb: MM/cek CK3

A = YckopeHue: g CK3

F = Yacrora: umknos B MuHyTy (CPM)
1 g CK3 = 9.8 M/cek?

ISO 20816-3 I'pachuk ypoBHSA
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mm/s rms inch/s rms 33
HECTHUIA rubruiA HECTHUIA rMGKMIA Tun dpyHaamenTa
CpeaHue MallMHbI Bonblure MalMHbI
15kW < P < 300kW 300kW <P < 50MW
Tun obopyaoeaHua
3. ABWraTenun 3N. ABUratenu
160mm=H < 315mm 315mm<H
lpynna2 lpynnal Ipynna

COCTOAHUE HOBOW MalllUHbI

=
5:.: ,D'OI'IVCTHMD KpaTHOCpO4YHaA 3kcnayaTauua

B [onycTMMO HEOTPaHWUYEHHO AUTENbHAA m BuBpaLyA BbISbIBAET NOBPEKAEHNA

3KCnayaTauma

Ecnu camas HU3Kas cobcmeeHHas Yyacmoma sceli cucmembsl — MAWUHbLI U €€ 0ropbl — 8 HaNpasaeHuu
usmMepeHUs npesbilaem 0CHOBHYI 8036y Aarowyro Yyacmomy (4auje 8ce2o amo 4yacmoma epaieHus) MUHUMyM Ha
25%, mo onopa cyumaemcs ¥écmekoli (rigid) 8 amom HanpasaeHuu.

Bo scex ocmasnbHbix CAy4asx onopa cdumaemcs 2ubkod.
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ISO 20816-3 I'pachuk ypoBHA BUbpauun

=)
140 5.51 =
(=)}
----- o = 113 4.45 =]
o
— 90 3.54 2
71 2.80 E
R R -
B I
45 1.77 s
m
37 1.46
29 1.14 NS
o
(= =]
22 0.87 g8
A I I
NN
18 0.71 v v
= o
N o
11 0.43 gL
T T
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HECTRMIA MATKUIA JKECTRUIA MATKMIA Tun dyHaameHTa
CpefiHWe MaLmHbl LGoAbLMEe MALLMHDBI
15kW < P = 300kW 300kW <P < 50MW
Tun o6opyaoBaHua
3N. ABMraTenu 3n. gguratenu
160mm<H < 315mm 315mm<H
Mpynna 2 Mpynna 1 pynna

" =
CocToAHMe HOBOW MaLUMHb! P& Lonyctumo kpatkocpouran skennyatauma

[onyCTUMO HEOTPAHWYEHHO ANUTENbHAA

m BrbBpauma BbisbiBacT NOBPEMASHIA
sKcnAyaTauma

Pa6bouue obnacrm garumka

OunanasoH YyacToTr

OuHaMu4yeckui AmanasoH

| Bbixopa 3a npegenel gnanaioHa HanpAXeHWA yCcunuTena |
10
HanpsikenHne 1 LLinpokononocHbliA oTKAMK Npun 0.5 g
Ha Bbixoge L (aaTunk 1000 mB/g)
A =
JaTtyvka "
.01 o
Pabouwnii guanasoH
.001
.0001
.00001 "“--..._"
.000 001
Huxe ypPOBHA 3NEKTPOHHOro Wwyma
.000 0001 —— ——
A Hz 1Hz 10 Hz 100 Hz 1000 Hz 10 kHz 40 kHz
6 cpm 60 cpm 600 cpm 6000 cpm 60 kcpm 600 kcpm 2.4 Mcpm
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YacToTHaa XxapaKTepucTtuka
AaTuynka — MarHuTbl Ha
M3OrHyTbIX MOBEPXHOCTAX

YacToTHaa XxapaKTepucTtuka
AaTuynka — MarHuTbl Ha
MNJIOCKMUX MOBEPXHOCTAX

MarHuT onsa n3orHyTbix nosepxuocmﬁ

1,200 6,000 cpm 60,000 600
25
x 2 5600 Hz !
s
z 15 (336,000 cgm)
5%
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20 100 Yacrora, 11000 10,

HYacToTHaa XxapaKTepucTtuka
AaTyMKa — Wlynbl U pyYHble
30HAbI

MarHuT c niockoi NoBepPXHOCTbIO
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YacToTa, Yy,

KpuBble 4aCcTOTHOM
XapaKTEepPUCTUKUN AAaTUYUKOB

OaT4yuK ¢ HaKoOHe4YHUKOM (¥ano)

1,200 6,000 cpm 60,000 300,
20
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3 10 \1.1 0 Hz
z \(66,000 pnh)
T m A
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20 100 1,000 5,0

YacToTa, 'y

3
@ é : :
Probe tip 2-pole Flat  Adhesjve Adhesive Stud
magnet magnet mounting

pad
20 456

204
104
04
-104

-20

Relative sensitivity (dB)

1 10 100 1k 10k 100k
Frequency (Hz)

O6nactu 3¢phpeKTMBHOCTN AaTUMKA
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1 T[Mbe303/1eKTPUYECKUIA aKCeENepoOMETP YacroTa, My
2 BUWXpeTOKOBbIW AaTYUK NpUbAnKeHNa

3  DNeKTpOMexaHWYeCKUit JaTYUK CKHOPOCTH
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Imbalance (static) C‘J O Imbalance (couple) C}
1X 1X : -
#0730 betwesn _ Sl 30° beriween —
wartical and horizontal n wartical and horizonksl |
rticalmd Ractsonks | g i ind hedontsl 2
n T
[+ 4 B
0 1 2 i 4 & T B 8 10 ] 1 2 I 4 5 & 7 [] a 10
7 Mebary 3MM s dearr gt T Orders © Hn 0 Orders
Imbalance (dynamic) Imbalance (overhung)
1X 1X =
B2 30% batwaun - _E
vertical and horizontsl ]
b =
& ]
=
&
0 1 ] 3 4 5 6 T 8 7 10 o 1 ] 3 4 5 6 T 8 CIEL
I Pl i Ordars I Mol (00N e Orders
Imbalance (Vertical) . Bent Shaft
- ¥ FEY
In-phaws 1307 . n Tv
1X O g g
o L9
o 1 2 3 4 5 6 7 8 8 10 o 1 2 3 4 5 N 8 CEL
T R, Drders M S RS Oirdars
Eccentricity — Belt wear
i I (E? ‘ i -
1X Motor 3 BR l3pR | 3
= o
o 1 2 3 0 1 2 3 4 5
 Heleas (00 mrem e el Orders © Mot D00 e Orders )
Resonance (at 1X) Parallel Misalignment W
2 : &
1X { = = 5
T T T 113
3X =
[ 1 ] 3 4 5 8 7 ] KL 0 1 2 i 4 5 § T 8 g 10
I Hiders (00 Orders O 30 Orders J
Angular Misalignment -9 L?: Severe Misalignment
T A 1x 3
| N ., 3 3
N < SX 68X 7 3
l 3X <
[ 1 2 i 4 5 & 7 8 TEL 0 1 ] i 4 5 6§ 7 B g 10
| B e G e Orders ) D D S e B T T Orders J
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Cocked bearing Belt Misalignment
2X
1x 1X Fan/Motor
3X 2 2
0 1 2 i 4 5 8 7 B TIRL 0 i 2 3
0 i Orders T Pt 3000 v e e B Orders
Blade/vane pass Cavitation
BP 2BP ]
VP e
ahe 1X VP
0 i 4 & 8 10 12 14 18 18 20 0 4 8 12 16 20 24 B 32 3 40
L manad s o Orders ) € Pkt 3088 Orders |
Flow turbulence Ski slope (bad measurement or very
high frequency/amplitude)
1X
a 1 2 3 q B a 1 2 3 4 3 ] T B 2 10
ey 300 e e e Orders Pt R e et Ordars |

F

Looseness: Structural

Looseness: Pedestal

1X
4 1X =
3X 3
, l 2
0. A4 (2o %4 & & T & 9.8 6 1 2 3 4 &5 & 7 8§ @ 10
© M- 200 Orders J 1 immniaey i e rareraon o Ordars y
Looseness: Rotating Gears: Tooth wear
1X
2X
= 1x HE e IGM |
l ax 2GM \
¢ 4 & 12 18 20 24 28 32 3 40
Orders R ot Orders
Gears: Eccentricity & backlash Gears: Misalignment
1X 3IGM & 1X M "ils
Gnf  ax 2GM 2% L
LU ‘RERE!) -
LIV AL U M A Ul
a 4 8 12 16 0 24 28 32 36 40 (] 4 ] 12 16 20 24 28 32 36 40
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Gears: Cracked or broken tooth Gears: Tooth Load
1X = _
— 2 g
E ki
1X Gnf 1;}:': o
J JL 1 LlJuU
J._.L_J- AU
0 F] 4 & & 10 12 14 16 18 20 0 4 8 12 48 20 24 28 32 3§ 40
- Orders | Pmmp—— Orders |
Journal bearing oil whirl Journal Bearing Looseness
0.38X - D.48X E
‘r &
(7 1 2 3 4 5 o 1 2 3 4 5 68 T 8 9 10
O M. S0 Orders ) £ B Y S ST Crdars y
Bearings:
il Broken/cracked rotor bars
108,000 CPH 880,000 TP ]
e e X 3X 3
zx @
L WL i 0
A )
0 1 2 3 a 5
YT, Y p— © etier 20w Orders
Broken/cracked rotor bars Eccentric rotor
Loose rotor bar joints
E I
RBF E 2xLF :
1X 2xLF 1X =
PPF PPF F
A MLU
0 10 0 30 40 50 0 1 2 ] 4 5
© e Orders 0 P, 28T Qrders |
Stator Eccentricity, Loose Iron, Grounding fault or turning fault
Shorted Laminations or Soft foot
3 SCR 3
2xLF E firing freq. E
1 1X
r 2X
a 1 2 E] 4 5
) ey Mk e BarEma v Drdars J o Milplen: 200 J
Phase loss Shorts in control card, loose
connector, and more,
SCR 3 SxLF =
& SCR "
1, 5CR » st frag B firing freg. :
X 2 SCR i 1% e
LF3XLF 4 F
2X l |
i
O M ORI T R y O Pl I v B e R
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Faults in comparitor card Loose Stator Coils
(speed fluctuation) (Synchronous Motors)
High res.
m Toom = =
Firi . =l ]
g i 5 CPF 3
1X
2X AT
A
a 10 20 30 40 50
0 iy Jalnlih r 1 e S0 e S e - Grdn s §
Stage One: Very High Frequency Stage Four: Low Frequency
Nrbarme Wirasosnd. Shock Pube, PoakVue, Spiee Brergy, Ervelopa Spectrum mahysis: Outsr race faul
!
P
ENERGY
1X
DMz 1 MMz £kl 40 kM2 0 Hz S00 Me 1 kHz 10 kHz 20 kHz 40 WMz
o ot T8 e J M (D e ST O s

3tan nepeblit: MeToabl 06HapY}KEHNA HaYaNbHbIX NPU3HAKOB
HeucnpasHocTe

Stage Three: Mid Frequency

Spectrum analysis: Outer race faull

1X BpFo  2xBPFO

DMz ! WMz 5 kHz 40 ¥M2
R e e

7

3Tan yeTBepTbLIA

Stage Two: High Frequency

Erverbnpe, Oonedulytinn e Acceks pHhon Spectrum

X

oMz
Mt (00 e Mmaracder ol ey s J

dTan TpeTuii: MoBpeXKaeHUe HapY>KHOro KObLa NOALWUMNHUKA
(npu Bpawatowemca BHyTPEeHHEM KONbLE)

Stage Three: Mid Frequency

SEactrum analpsis: Tener race Tt

0¥z ¥ hrix S kM2 40 a2

3tan BTOPOIA: YrnybnéHHbI aHaNAu3 cCUrHanos
Stage Three: Mid Frequency

Spectrum mnalysis: Outer race faull (outer rece robating)

1x BPFQ  2XBPFO

DMz 1 WMz 5kHz 40 WMz
£ Mok B8 e Reardetarcties com

Jtan TpeTuii: MoBpeXKaeHne BHYTPEHHEro KonbLa
NoALWMNHUKA (NpY BpaLLaloOLWLEeMCA BHYTPEHHEM KonbLe)

9T1an TpeTuii: MoBpexaeHMe HapyXXHOro KonbLa, Koraa
HapyKHOe Ko/bLIo BpaliaeTca

Stage Three: Mid Frequency

Spactrum snalpsis: Ball or roSer ot

1X

BS" ZXBE 3x

L F t A S hH: 40 dH2
© Mo 1908 e Ao o

J

TpeTwnii 3Tan: HeMCNPaBHOCTb LAPUKA UM PONUKa (BpaleHne
BHYTPEHHEro KonbLa)
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3Ta cTpaHMLa HaMepeHHO OCTaBJIeHa NyCTOM.
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